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INTRODUCTION

This is the sixtieth annual report of the U.S. International Trade Commission on domestic production and sales
of synthetic organic chemicals and the raw materials from which they are made. The report consists of 15 sec-
tions, each covering a specified group (based principally on use) of organic chemicals as follows: Tar and tar
crudes; primary products from petroleum and natural gas; intermediates; dyes; pigments; medicimal chemicals; flavor
and perfume materials; plastics and resin matérials; rubber-processing chemicals; elastomers; plasticizers; surface-
active agents; pesticides and related products; miscellaneous end-use chemicals and chemical products; and miscel-
laneous cyclic and acyclic chemicals. Data have been supplied by approximately 800 producers.

The first table in each section gives statistics on products and groups of products in as great detail as is
possible without revealing the operations of individual producers. Statistics for an individual chemical or group
of chemicals are given only when there are three or more producers, no one or two of which may be predominant. More-
over, even when there are three or more producers, statistics are not given if there is any possibility that their
publication would violate the statutory provisions relating to unlawful disclosure of information accepted in con-
fidence by the Commission.'

Data are reported by producers for only those items where the volume of production or sales or value of sales
exceeds certain minimums. Those minimums for all sections are 5,000 pounds of production or sales and $5,000 of
value of sales with the following exceptions: Plastics and resin materials--50,000 pounds or $50,000; pigments,
medicinal chemicals, flavor and perfume materials, rubber—processing chemicals, and elastomers—-1,000 pounds or
$1,000. They are usually given in terms of undiluted materials; however, products of 95 percent or more purity
are considered to be 100 percent pure. Commercial concentrations are applied to dyes, certain plastics and resins,
and a few solvents; such concentrations are specifically noted.

The statistics given in this report include data from all known domestic producers of the item covered and in-
clude the total output of each company's plants, i.e., the quantities produced for consumption within the producing
plant, as well as the quantities produced for domestic and foreign sale. The quantities reported as produced,
therefore, generally exceed the quantities reported as sold. Some of these differences, however, are attributable
to changes in inventory.

The second table in each section lists all items for which data on production or sales have been repor;ed, by
primary manufacturers, identified by manufacturers' codes. Each code consists of not more than three capital let-
ters which is assigned on a permanent basis.

The third table in each section is a directory, aiphabetized by the codes of the manufacturers reporting in
that section.

Table 1 -0of the Appendix is a directory, alphabetized by the names of the manufacturers reporting in all sections
and includes their office addresses.

Table 2 of the Appendix summarizes and gives the competitive status of U.S. general imports in 1976 of benzenoid
in;ermediates and finished benzenoid products, entered under schedule 4, parts 1B and 1C, of the Tariff Schedules of
the United States.

Table 3 of the Appendix lists synonymous names for cyclic intermediates. Information on all synonymous names
of the organic chemicals included in this report may be found in the SOCMA Handbook: Commercial Organic Chemical
Names, published by the Chemical Abstracts Service of the American Chemical Society, or the Colour Index (Revised
Third Edition), published jointly by the Society of Dyes and Colourists and the American Association of Textile
Chemists and Colourists.

As specified in the reporting instructions sent to manufacturers, production and sales (unless otherwise
specified) are defined as follows:

PRODUCTION is the total quantity of a commodity made available
by ORIGINAL MANUFACTURERS ONLY within the customs territory
of the United States (includes the 50 states, the Distriet
of Columbia, and Puerto Rico). It covers synthetic organic
chemicals, specified crudes from petroleum and coal tar, and
certain chemically described natural products, such as,
alkaloids, enzymes, and perfume isolates. It is the sum-
expressed in terms of 100% active ingredient unless other-
wise specified in the reporting instructions--of the quan-
tities:

Produced, separated, and consumed in the same plant or
establishment. A commodity is considered separated
either when it is isolated from the reaction system
or when it is not isolated, but weighed, analyzed,
or otherwise measured. This includes byproducts
and co-products that are not classifiable as waste
materials;

! Title 18, U.S.C. 1905 and Title 44, U.S.C. 3508.



INTRODUCTION

Produced and not isolated, but directly converted to
a finished or semifinished item not included in
this report (e.g., polyester film, polyurethane
tires, nylon fiber, bar socap, etc.). (See specific
instructions in individual sections);

Produced and transferred to other plants or establish-
ments of the same firm or 100%-owned subsidiaries
or affiliates;

Produced and sold to, or bartered with, other firms
(including less than 100% oumed subsidiaries);

Produced for others under toll agreements (see gen-
eral instructions);

Produced and held in stock.

PRODUCTION EXCLUDES:

Purification of a commodity, which is purchased by, or
transferred from within, your company, unless inclusion
of such processing is specifically requested in the
reporting instructions for individual sections;

Intermediate products which are formed in the manufact-
uring process, but are not isolated from the reaction
system--that is, not weighed, analyzed, or otherwise
measured; except such products as described above as
being produced and not isolated, but directly converted
to a finished or semifinished item.

Materials that are used in the process but which are
recovered for re-use or sale;

Waste products having no economic significance.

SALES are actual quantities of commodities sold by ORIGINAL
MANUFACTURERS ONLY. Sales include the quantity and value of:
Shipments of a commodity for domestic use or for
export, or segregation in a warehouse when title
has passed to the purchaser in a bona fide sale;
Shipments of a commodity produced for you by others
under toll agreements;
Shipments to subsidiary or affiliated companies, pro-
vided the ownership is less than 100%.

SALES EXCLUDES:

All intra-company transfers within a corporate entity;

All shipments to 100% owned subsidiary or affiliated
companies;

All resales of imported or purchased material, ineluding
‘materials obtained by barter;

All shipments of a eommodity produced for others under
toll agreements.

VALUE OF SALES is the net selling price f.o.b. plant or ware-
house, or delivered price. F.o.b. prices are preferred,
but if they are not readily available from your records,
delivered prices are acceptable.



SUMIARY

Combined production of all synthetic organic chemicals, tar, tar crudes, and primary products from petroleum
and natural gas in 1976 was 289,292 million pounds--an increase of 17.3 percent over the output in 1975 (see table
1). Sales of these materials in 1976, which totaled 151,760 million pounds valued at $33,657 million, were 11.8
percent larger than in 1975 in terms of quantity and 19.0 percent larger in terms of value. These figures include
data on proudction and sales of chemicals measured at several successive steps in the manufacturing process, and
therefore, they necessarily reflect some duplication.

In 1976 production of all synthetic organic chemicals, including cyclic intermediates and finished products,
totaled 162,873 million pounds, or 4.9 percent more than the output in 1975. Cyclic intermediates showed an apparent
decrease in production of 37.0 percent, however, several items previously included in this section were transferred
to the section on primary products from petroleum and natural.gas. This latter section, therefore, shows”an ‘inordinately
high apparent increase in production. Pesticides and related products (1,364 million pounds), with a decline of 14.9
percent from 1975, was the only other section to exhibit a decline in production. Rubber-processing chemicals (384
million pounds) lead the increase with a gain of 37.6 percent; organic pigments (68 million pounds) were 36.4 percent
greater than in 1975; flavor and perfume materials (129 million pounds) increased 27.1 percent; dyes (256 million
pounds) increased 24.4 percent; plastics and resin materials (29,680 million pounds) increased 19.4 percent; elastomers
(synthetic rubber) (5,386 million pounds) increased 17.6 percent; plasticizers (1,587 million pounds) increased 17.4
percent; medicinal chemicals (236 million pounds) increased 13.2 percent; and surface-active agents (4,582 million
pounds) increased 5.4 percent. The sections on miscellaneous end-use chemicals and chemical products and miscellaneous
cyclic and acyclic chemicals were previously included in the section listed as miscellaneous chemicals. Together
these two new sections show an increase of 15.3 percent over the output of miscellaneous chemicals in 1975.

TALLE 1.--SYNTHETIC 9RGA:{IC CHEMICALS AND THEIR RAW MATERIALS:
U.S. pronucTIoN atid SALES., 1975 awp 1975

SALES
PRODUCTION N
QUANTITY : VALUE
: : :Increase,: : : Increase, : : Increase,
: or : : : or : : : or
: : :decrease : : : decrease @ H tdecrease
: 1975 ¢ 1976 (=), 1976: 1975 : 1976 (=), 1976 : 1975 : 1976 :(-), 1976
H over H : ¢ over : : :  over
: : 1975 : : 1975! : : : 1975t
sMillion Million : iMillion Million : Million Million
: pounds : pounds : Percent : pounds : pounds : Percent : pounds : pounds  Percent
Grand Total?——-=—mm——e————e :246,587 :289,292 : 17,3 :135,778 :151,760 : 11.8 : 28,293 : 33,657 : 19.0
Tar : 6,455 : 6,364 : -1.4 : 2,848 : 2,905 : 2,0 : 99 96 : -3.0
Tar crudes? : 6,797 @ 7,182 : 5.7 4,378 : 4,519 3.2 268 : 285 : 6.3
Primary products from Petroleum : : : : : : : : :
and Natural Gas"--—————e—mme-o : 78,089 :112,873 : 44.5 : 44,562 : 59,083 : 32.6 : 2,988 : 5,490 : 83.7
Synthetic organic chemicals : : : : : : : : I
total? - :155,246 :162,873 : 4.9 : 83,990 : 85,253 : 1.5 : 24,939 : 27,786 : 11.4
Cyclic intermediates”-—-——---— . 31,412 : 19,796 : -37.0 ; 14,780 : 7,664 -48.2 : 3,169 : 2,387 : -24.7
Dyes : 206 : 256 : 24.4 209 : 250 19.7 476 620 : 30.4
Organic pigments———-————~e=———- : 50 ; 68 : 36.4 42 . 54 27.9 : 186 . 261 : 40.4
Medicinal chemicals—=——=———=—nm : 208 ; 236 ; 13.2 : 149 161 8.1 : 772 . 742 ;.  -4.0
Flavor and perfume : : H : H H H . :
materials : 101 : 129 : 27.1 83 : 111 34,1 143 195 . 36.2
Plastics and resin . B B : : : : . .
materials : 24,868 ; 29,680 : 19.4 : 20,955 : 24,337 9.5 : 7,003 , 8,619 . 23.1
Rubber-processing chemicals~—— . 279 . 384 . 37.6 : 204 . 224 9.8 207 247 . 19.3
Elastomers (synthetic : : : : : : : : :
rubber) : 4,579 ; 5,386 17.6 ; 3,948 : 3,710 -6.0 : 1,458 . 1,529 . 4.9
Plasticizers . 1,352 ; 1,587 : 17.4 : 1,338 : 1,466 9.6 : 470 566 , =-21.1
Surface-active agents—-——--———— . 4,349 . 4,582 . 5.6 : 2,182 ; 2,512 . 15.1 H 717 . 821 . 14,5
Pesticides and related : : : : : : : : :
products . 1,603 ; 1,364 : -14.9 : 1,328 : 1,193 -10.2 : 2,366 :. 2,410 . 1.8
Miscellaneous end-use chem— : . . . : . H .
icals and chemical products®~ . - . 15,851 : - -: 9,160 : - - . 2,251, -
Miscellaneous cyclic and . (86,238). : : (38,774); . :(7,971), :
acyclic chemicals®-———--—-- : - : 83,553 : - -1 33,912 - -, 7,137, -
! Percentages calculated from figures rounded to thousands.
2 Because of rounding, figures may not add to the totals shown.
3 Estimated in part to avoid disclosing individual company operations.
"

The large increases in 1976 over 1975 for primary products from petroleun and natural gas, and decreases for cyclie
intermediates were caused, in part, by the transfer, in 1976, of ethylbenzene, cyclohexane, styrene, m-xylene,

o-xylene, p-xylene, and cumene, from the intermediates section to the primary products from petroleum and natural

gas section.

5 1Items in these two sections were previously included in the section named miscellaneous chemicals



SYNTHETIC ORGANIC CHEMICALS, 1976

GENERAL

In this report synthetic organic chemicals are classified on the basis of their principal use as follows: cyclic
intermediates, dyes, organic pigments, medicinal chemicals, flavor and perfume materials, plastics and resin materials,
rubber-processing materials, elastomers, plasticizers, surface~active agents, pesticides and related products,
miscellaneous end-use chemicals and chemical products, and miscellaneous cyclic and acyclic chemicals. Most of these
groups are further subdivided either by use or by chemical composition. As intermediate chemicals are used in the
manufacture of finished products, aggregate figures that cover both intermediates and finished products necessarily
include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finished products combined) in 1976 was 162,873
million pounds or 4.9 percent more than the output of 155,246 million pounds reported for 1975 and 55.5 percent more
than the output of 104,711 million pounds reported for 1967 (see table 2). Sales of synthetic organic chemicals in 1976
amounted to 85,253 million pounds, valued at $27,786 million, compared with 83,990 million pounds, valued at $24,939
million in 1975 and 55,177 million pounds, valued at $10,438 million in 1967. Production of all cyclic products (inter-
mediates and finished products combined) in 1976 totaled 44,192 million pounds or 11.5 percent less than the 49,963 mil-
lion pounds reported for 1975 and 32.0 percent more than the 33,479 million pounds reported for 1967, however, the
transfer of several items, in 1976, from the cyclic intermediates section to the section on primary production from
petroleum and natural gas has caused the output of cyclic products to appear much lower in relation to 1967 and 1975
than would otherwise have resulted. Production of all acyclic products in 1976 totaled 118,681 million pounds, or
12.7 percent more than the 105,283 million pounds reported for 1975 and 66.6 percent more than the 71,232 million
pounds reported for 1967.

TABLE 2,-~SYNTHETIC ORGANIC CHEMICALS: Summary oF U.S. PRODUCTION AND SALES
OF INTERMEDIATES AND FINISHED PRoDucTs. 1367, 1975. anp 197€

[Production and sales in thousands of pounds; sales value in thousands of dollars]

" Increase, or decrease (-)

B 1 3 H b
CHEMICAL ; 1967 : 1975 : 1976 T 1976 over T 1976 over
: : : : 1967 : 1975
Organic chemicals, cyclic and acyclic, H : :  Percent :  Percent
Grand total: : : : : :
Production + 104,711,357 : 155,245,961: 162,873,300 : 55.5 : 4.9
Sales + 55,176,823 : 83,990,306: 85,252,538 : 54.5 : 1.5
Sales value : 10,438,453 : 24,938,928: 27,785,930 : 166.2 : 11.4
Cyclic, total: H : : : :
Production ~ 1 33,479,469 : 49,962,996: 44,192,345 : 32.0 : -11.6
Sales : 19,328,628 : 28,562,903: 23,993,824 : 24.1 : -16.0
Sales value : 4,610,293 : 11,316,374: 11,547,071 : 150.5 : 2.0
Acyclic, total: : : H : :
Production 71,231,888 : 105,282,965: 118,680,955 : 66.6 : 12.7
Sales : 35,848,195 : 55,427,403: 61,258,714 : 70.9 : 10.5
Sales value : 5,828,160 : 13,622,554: 16,238,859 : 178.6 : 18.8
1. Cyelie Intérmediates® : : : :
Production + 20,793,132 : 31,412,575: 19,795,832 : -4.8 : -37.0
Sales : 9,461,180 : 14,779,570: 7,663,691 : -19.0 : -48,2
Sales value : 1,000,359 :  3,169,243: 2,386,993 : 138.6 : -24.7
2. Dyes : : : : :
Production : 206,240 : 206,034: 256,250 : 24.2 : 24.4
Sales : 198,592 : 208,768: 249,887 : 25.8 : 19.7
Sales value B 332,049 : 475,609: 620,294 : 86.8 : 30.4
3. Organic Pigments : : : : :
Production : 53,322 : 49,653: 67,727 : 27.0 : 36.4
Sales : 42,867 : 42,372: 54,211 : 26.5 : 27.9
Sales valu : 108,354 : 185,990: 261,089 : 141.0 : 40.4
4. Medicinal Chemicals : : : :
Cyclic: : H H H
Production : 110,129 : 123,624: 136,374 : 23.8 : 10.3
Sal : 70,120 : 77,847: 79,581 : 13.5 : 2.2
Sales value : 348,873 ¢ 676,431: 642,829 : 84,2 : -5.0
Acyclic: : : : : :
Production : 69,941 : 84,765: 99,431 : 42,2 : 17.3
Sales : 56,804 : 70,966: 81,253 : 43,0 : 14.5
Sales value K 36,402 : 95,0674: 98,692 : 171.1 3.2

See footnotes at end of table.



GEHERAL

TABLE 2.--SYWTHETIC ORGANIC CAEMICALS:

SumMarY oF U.S, PRODUCTION AND SALES

OF INTERMEDIATES AND FINISHED PRODUCTS. 1967. 1375, anp 1376--ConTinuED

[Production and sales in thousands of pounds; sales value in thousands of dollars]

Increase, or decrease (-)

: 1
CHEMICAL : 1967 1975 1976 1976 over 1976 over
: 1967 : 1975
5. Flavor and Perfume Materials H : : :
: : : :  Percent Percent
Cyclic: H H : : :
Production : 57,978 : 464,751 : 55,090 : -5.0: 23.1
Sales : 47,285 : 33,044 : 48,503 : 2.6 46.8
Sales valu : 52,866 : 91,851 : 125,479 : 137.4 : 36.6
Acyclic: : H : H H
Production: H 53,558 : 56,589 : 73,756 : 37.7 30.3
Sales : 49,311 : 49,639 : 62,445 : 26.6 : 25.8
Sales value H 40,495 : 51,580 : 69,843 : 72.5: 35.4
6. Plastics and Resin Materials : : : :
Cyclic: : : : : H
Production : 5,033,497 : 7,806,999 : 8,943,083 : 77.7: 14.6
Sales : 4,224,121 : 6,696,592 : 7,684,865 : 81.9 : 14.8
Sales valu : 1,036,940 : 2,763,341 : 3,113,430 : 200.2 : 12.7
Acyclic: : : H : H
Production : 8,759,452 : 17,060,723 : 20,737,169 : 136.7 : 21.5
Sales : 7,753,242 : 14,258,062 : 17,151,982 : 121.2 : 20.3
Sales value : 1,635,690 : 4,239,701 : 5,505,923 : 236.6 : 29.9
7. Rubber-Processing Chemicals : : :
Cyclic: : H H : :
Production : 220,139 : 224,997 : 334,735 : 52.0: 48.8
Sales : 169,970 : 172,637 : 186,393 : 9.7 : 8.0
Sales value : 116,318 : 186,853 : 218,263 : 87.6 : 16.8
Acyclic: H : : : H
Production : 43,994 : 53,995 : 49,688 : 12.9 : -8.0
Sales: : 30,878 : 31,198 : 37,879 : 22.7 21.4
Sales value : 15,477 : 20,040 : 28,594 : 84.8 42
8. Elastomers (Synthetic Rubber) : : :
Cyclic: : : H : H
Production : 2,297,637 : 2,778,884 : 3,146,083 : 36.9 : 13.2
Sales 1,940,099 : 2,302,389 : 1,970,636 : 1.6 -14.4
Sales valu : 439,580 : 639,357 : 560,386 : 27.5 -12.4
Acyclic: : H : :
Production : 1,524,908 : 1,799,841 : 2,239,717 : 46.9 24.4
Sales: 1,321,945 : 1,645,726 : 1,739,501 : 31.6 : 5.7
Sales value: 434,657 818,335 : 968,676 : 122.8 : 18.4
9. Plasticizers : : :
Cyclic: : : H :
Production 929,871 : 1,038,204 : 1,185,909 : 27.5 ¢ 14.2
Sales 865,084 : 1,042,138 : 1,110,869 : 28.4 : 6.6
Sales value 167,827 : 307,923 : 360,453 : 114.8 @ 17.1
Acyclic: : : : :
Production : 332,908 : 313,498 : 401,525 : 20.6 : 28.1
Sale : 296,767 : 296,129 : 354,842 : 19.6 : 19.8
Sales value: 93,142 : 162,467 : 205,812 : 121.0 : 26.7
10. Surface-Active Agents : : :
Cyclie:? : : : :
Production 1,418,444 : 1,921,353 : 2,312,728 : 63.0 : 20.4
Sales 852,238 : 1,084,899 : 1,393,489 : 63.5 : 28.4
Sales valu 95,810 : 211,449 : 319,422 : 233.4 ¢ 51.1
Acyclic: : H : : <
Production : 2,060,851 : 2,423,039 : 2,269,670 : 10.1 : -6.5
Sales 897,786 : 1,096,680 : 1,118,596 : 24,6 : 2.0
Sales value H 220,877 : 505,972 : 501,818 : 127.2 ¢ -.8

See footnotes at end of table,
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TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SumMARY OF U.S. PRODUCTION AND SALES
OF INTERMEDIATES AND FINISHED PRODUCTS 1967, 1975, anp 1975--CoNTINUED

[Production and sales in thousands of pounds; sales value in thousands of dollars]

: Increase, ‘or 'decrease )

: 1 : :
CHEMICAL : 1967 : 1975 : 1976 :1976 over :1976 over
: : : : 1967 : 1975

11. Pesticides and Related Products

: : :  Percent : Percent
Cyclic: : : : :
Production : 823,158 : 1,196,310 : 940,263: 14.2: =21.4
Sal : 681,532 : 964,739 : 838,814: 23.1: -13.1
Sales value : 627,742 : 1,891,064 : 1,843,896: 193.7: -2.5
Acyclic: : : : : :
Production : 226,505 406,706 : 424,128: 87.2: 4,3
Sales : 215,831 : 363,297 : 353,790 63.9: -2.6
Sales value : 159,301 : 475,319 566,238: 255.4: 19.1
12, Miscellaneous End-Use Chemicals and : : : : H
Chemical Products : : : :
Cyclic: : : : : :
Production : ( 1,535,922): ( 3,159,607): 3,137,093: eee t
Sales s ( 775,540): ( 1,157,858): 909,875: el t ver
Sales value ( 283,575): ( 717,263): 412,387: oo
Acyclic: H : : : :
Production : (58,159,771): (83,078,809)} 12,713,987: eee d
Sales T (25,225,631): (37,615,706): 8,249,695: ces t
Sales value : (3,192,119): ( 7,253,466): 1,838,740: ces f
13. Miscellaneous Cyclic and Aeyclic : : : :
Chemicals * : : : :
Cyclic: : : H : :
Production: H : < 3,881,178: e
Sales: : H ¢ 1,803,010: eee 3
Sales value : : H 682,150: eee 3
Acyclic: : : : : :
Production: : : : 79,671,884: oo f
Sales : : < 32,108,731: oo f
Sales value : cen : : 6,454,523: e B .

Standard reference base period for Federal Government general-purpose index numbers.

The large decrease for cyclic intermediates were caused, in part, by the transfer, in 1976, of ethylbenzene,
cyclohexane, styrene, m-xylene, o-xylene, p-xyiene, and cumene, from the intermediates section to the primary
products from petroleum and natural gas section.

Includes ligninsulfonates.

Y Items in these two sections were previously included in the section named miscellaneous chemicals.

The following tabulation shows, by chemical groups, the number of companies that reported production in 1976 of one
or more of the chemicals included in the groups listed in table 2:

umber HNumber
Chemical group of Chemical group of
companies companies
Cyclic intermediates 175 Rubber-processing chemicals=r=r=wee——ara— 32
Dyes 42 Elastomers (synthetic rubber)----——————e- 32
Organic pigments 34 Plasticizers 57
Medicinal chemicals 99 Surface-active agents 178
Flavor and perfume materials—-——-=m=—w-— 47 Pesticides and related productg—=--———-——= 85
Plastics and resin materials———-——====== 253 Miscellaneous end-use chemicals and
chenical products 126

Miscellancous cyclic and acyclic chem—
icals 245




TAR AND TAR CRUDES

TAR

John J. Gersic

Coal tar is produced chiefly by the steel industry as a byproduct
of the manufacture of coke; water-gas tar and oil-gas tar are produced
by the fuel-gas industry. Production of coal tar, therefore, depends
on the demand for steel; production of water-gas tar and oil-gas tar re-
flects the consumption of manufactured gas for industrial and household
use. Water-gas and oil-gas tars have properties intermediate between
those of petroleum asphalts and coal tar. Petroleum asphalts are not
usually considered to be raw materials for chemicals.

The quantity of tar produced in the United States in 1976 was al-
most entirely coal tar, which amounted to 636 million gallons (see table 1).
Production in 1976 was 1.4 percent less than the 646 million gallons of
coal tar produced in 1975. Sales of coal tar in 1976 amounted to 291
million gallons compared with 285 million gallons in 1975. U.S. production
of water-gas and oil-gas tars was not reported to the Commission for 1975
or 1976; production of these tars in 1968 amounted to 21 million gallons,
according to trade publications.

Consumption of tar in 1976 amounted to an estimated 604 million
gallons, of which 72 percent was consumed in distillation. Tar used by
the producers as fuel amounted to 165 million gallons; a lesser amount, 5.5
million gallons, was consumed by coke-oven operators in miscellaneous uses
(see table 1A).

TAR CRUDES

Tar crudes are obtained from coke-oven gas and by distilling coal
tar, water—gas tar, and oil-gas tar. The most important tar crudes are
benzene, toluene, xylene, creosote oil, and pitch of tar. Some of
these products are identical with those obtained from petroleum. Data
for materials obtained from petroleum are included, for the most part,
with the statistics for like materials obtained from coke-oven gas and
tars, and are shown in table 1 and 1B.

Domestic production of industrial and specification grades of benzene
reported by coke-oven operators and petroleum refinery operators in 1976
amounted to 1,425 million gallons--39.2 percent more than the 1,024 million
gallons reported for 1975. These statistics include data for benzene
produced from light oil and petroleum. Sales of benzene by coke-oven
operators and petroleum refiners in 1976 amounted to 637 million gallons
compared with 548 million gallons in 1975. 1In 1976 the output of toluene
(including material produced for use in blending in aviation fuel) amounted
to 999 million gallons——-42 percent more than the 705 million gallons
reported for 1975. Sales of toluene in 1976 were 618 million gallons
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compared with 441 million gallons in 1975. The output of xylene in 1976
(including that produced for blending in motor fuels) was 722 million
gallons, compared with 639 million gallons in 1975. Over 99 percent of
the 722 million gallons of xylene produced in 1976 was obtained from
petroleum sources.

Production (or sales) figures on crude naphthalene from coal-tar oils
in 1976 could not be published without disclosing the operations of
individual companies. Production of petroleum—derived naphthalene in 1976
amounted to 107 million pounds, compared with 110 million pounds in 1975.
Production figures on road tar for 1976 cannot be published; in 1972
production amounted to 30 million gallons.

Some of the products obtained from tar and included in the statistics
in table 1 are obtained from other products for which data are also in-
cluded in the table. The statistics, therefore, involve considerable
duplication, and for this reason no group totals or grand totals are given.

Data for 1976 tar crudes were supplied by 9 companies and company
divisions.
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SECTION I

Tar and Tar Crudes

Extensive revisions were made to the 1976 SOC questionnaire. These
revisions were made after consultation with an industry task force,

government agencies, and considerable reflection on what the finished
report's objectives should be.

A new subsection B (Inventory and Capacity of Selected Items for
Fuel, Chemical and Other Uses) was added to the questionnaire for Section
I; its purpose was to obtain inventory and capacity data on benzene,
toluene, xylenes and benzene-toluene—-xylenes concentrate. These data will
increase the value of the report to its users, - However, so few of the
respondents have yet completed subsection B that it is not possible to
publish a meaningful compilation of these data at this time.
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Organic Chemicals From Coal

Although coal-tar chemicals have been around a long time, the
manufacture of coal-tar dyestuffs, medicinals, and photographic chemicals
was relatively unimportant in the United States until after World War I.
Prior to that time Germany dominated the world's production and trade,
accounting for three~fourths of world production of coal-tar dyes and
even more of that of coal-tar medicinals. U.S. shortages caused by the
war, coupled with increases in U.S. import duties on dyestuffs and related
products, encouraged U.S. capital investment in a domestic dye industry. l/

Coal remained the basis of the world's synthetic organic chemicals
industry through the 1930's, until the development of petrochemical
processes, which was due at léast in part to the abundance of relatively
cheap petroleum. The U.S. petrochemical industry was developed during
World War II to supply synthetic materials to replace natural products
which were unavailable. The industry expanded considerably after the
war with the discovery of large Middle East oilfields.

Because of the availability of petroleum and its easy transport,
it rapidly displaced coal as the primary fossil fuel, and at the same

time petrochemicals largely displaced coal-tar chemicals.

Prospects for the '"chemicals from coal' industry

Traditionally, the major source of ''chemicals from coal'" has been

the light oils produced as coke-oven byproducts during the carbonization
of coal. These oils contain benzene, toluene, and xylene along with
lesser amounts of other chemicals. Few coke ovens are built today for
any purpose other than the production of metallurgical coke, most of
which has been used in blast furnaces for steel production.. But today,
owing to the use of supplemental fuels in blast furnaces, the consumption
of coke per ton of metal produced is decreasing and will probably continue
to decrease, at least in the near future, although metal production will
probably continue to increase.

If there is to be a renaissance of production of chemicals from coal,
new technology must play a leading part. Of particular concern are high
manufacturing costs, sulfur content problems, and the increasing tendency
of producers of light oils to sell these oils to petroleum refineries,
which process them along with their petroleum fractionms. This, however,
does not mean that customary processes will be replaced entirely. For
example, in the United Kingdom there are presently three producers of
coal liquids producing some 19,000 barrels of chemical feedstock a day,
with projected production of 22,000 barrels a day by 1980. 2/

1/ United States Tariff Commission, Dyes and Other Coal-Tar Chemicals,
1918, p.1l1.
2/ 0il and Gas Journal, Dec. 5, 1975, p. 82.




TAR AND TAR CRUDES 11

About a 10-percent increase in the price of naphtha or gas oil adds about
2 cents a pound to the ethylene transfer price, 1/ which would make
ethylene from :coal economically competitive.

Currently, aromatics from coal are roughly competitive with those from
petroleum. The following tabulation contains cost data from aromatics

arrived at in the Chem Systems study: 2/

Aromatic cost

Process (cents per gallon) -
Hydropyrolysis 52
Crude oil processing 60
H-coal 64
COED 3/ 78

Overall, it ‘therefure appears that:chemicals frem coal will probably
increase in importance in the future. With our large coal deposits, raw
materials should be readily available. 1In addition, expected domestic
shortages of crude petroleum could be partially alleviated by the diversion
of feedstocks intended for petrochemical manufacture to fuel uses, thus
decreasing import dependence. Further, depending upon the relative prices
of coal and crude petroleum, chemicals from coal could help the United
States increase its healthy trade surplus in chemicals.

Trade

Though imports of benzene, toluene, and xylene doubled from 1971 to
1976 (from $48 million to $96 million), exports increased more than
elevenfold (from $13 million to $156 million). The largest growth was in
toluene exports, which rose from $2.6 million in 1971 to $75.2 million in 1976.

Benzene has had a negative trade balance (in both volume and value)
since 1971. This has been due to the availability of cheap benzene from
overseas sources. Imports decreased in 1976, and exports increased to the
point that the trade balance was less unfavorable than in the preceding
5 years. In 1977, as the world continues to emerge from recession, benzene
exports could exceed imports again, as last happened in 1970.

Toluene had a negative trade balance from 1969 through 1973. 1In each
year since 1974 the trade balance has become increasingly favorable. Most
of the toluene exports are used for octane improvement of gasoline and as
solvents. As decreasing quantities of additives are permitted to improve
octane, the demand for certain aromatics, including toluene, should continue
to rise. However, while this means an increasing export market for toluene,
it is possible that increasing demand in the United States could prevent
our export trade from increasing as rapidly as otherwise might be expected.

1/ Chem Systems, Inc., op. cit., p. 224.
2/ Ibid., p. 58.
3/ Pyrolysis Process.
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New technology

New developments in coal technology are centered, essentially, in
the areas of combined fuels/chemicals operations, synthetic natural gas, -
coal-chemical complexes, and flash hydrogenation. The last is the newest
and perhaps the most promising route to a more attractive chemical product
mix from coal. The principal products are benzene, toluene, xylene, char,
and smaller quantities of methane and ethane. The aromatics would be used
to make other chemicals or in gasoline. The methane would be the feedstock
for synthetic natural gas, while the ethane would be the feedstock for
producing ethylene. The development of flash hydrogenation is principally
funded by the Government, although some private funds have also been
invested in research and development. The Energy Research and Develop-
ment Administration is deeply involved and has at least four outside
principal contractors. 1/

The coal-chemical complexes could include synthetic natural gas
plants, flash hydrogenation facilities, and acetylene-processing hardware.
Such complexes could lead to a quadrupling of coal's share of markets for
a dozen key chemicals from 1.6 percent in 1975 to 6.6 percent in 1985. 2/

A plan linking together 11 major process steps into a "comprehensive
combined energy and petrochemicals production complex" has been presented
by a prominent engineering firm at a national technical society meeting. 3/
The complex is designed to consume 66,000 tons of coal a day and produce
17 major products, including 1 billion pounds of ethylene and 434 million
pounds of propylene a year, 34 million gallons of benzene, 16 million
gallons of toluene and 71.5 million gallons of mixed xylenes a year and
2,395 tons of sulfur and 214 tons of ammonia a day. 4/ Assuming extensive
development of such complexes, in 1980 and 1990 coal-derived chemicals
could supply the following shares of U.S. demand for the following basic
organic chemicals (in percent):_g/

1980 1990
Ethylene--———==—m—=emu—— 10.0 10.0
Propylene—-=-—=—--omemeo 8.2 8.2
Benzene-—=-=——eme e 6.4 7.5
Toluene--————~———————————— 3.8 4.6
Xylene—————-————mememe 19.2 23.0

The yield pattern of chemicals from coal depends upon both the
process and the type of coal used. A recent patent on flash hydrogenation
indicates a yield of 46 percent benzene, plus minor amounts of toluene and

1/ Chemical Week, Sept. 1, 1976, p. 33.

2/ 0il and Gas Journal, Feb. 2, 1976, p. 90.

3/ Chemical and Engineering News, Sept. 6, 1976, p. 7.
4/ Ibid., p. 8.

5/ Ibid., p. 33.
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xylene. 1/ Another patent claims a 90-percent conversion of coal to liquids
and gases, 2/ while an entrained-flow reactor using North Dakota lignite for
feedstock yielded 15 percent benzene, 10 percent oils, 31 percent methane,

4 percent propane, and char and unreacted carbon. 3/ 1In general the major
task for coal conversion technology is to increase the yields of gases and
liquids at the expense of char and unreacted material.

Economics of coal chemicals vis-a-vis petrochemicdls

To be commercially viable, any chemical-from-coal process must be
able to compete with processes based on natural gas or petroleum. As
most of the coal processes generate synthetic natural gas, the 'wellhead"
price of natural gas is obviously very important. It has been stated
that coal-based projects are likely to be started as soon as the "wellhead"
price reaches around $3.00 per million Btu's. 4/ Currently, interstate
natural gas is sold for a maximum of $1.42 per thousand cubic feet (roughly
1 milljon Btu's), while intrastate natural gas, not being regulated, has
been sold at times for as much as about $2.50 per thousand cubic feet.
The National Energy Plan proposes that "all new gas sold anywhere in the
country from new reservoirs would be subject to a price limitation at the
Btu equivalent of the average refiner acquisition price (without tax) of
all domestic crude oil." TUnder this proposal the price would be approximately
$§1.75 per thousand cubic feet at the beginning of 1978, 5/ and the refiner
acquisition price of all domestic crude oil would have to reach approximately
$18.00 a barrel for natural gas to be priced at $3.00 per thousand cubic
feet. It appears that under the proposed oil pricing scheme outlined in
The National Energy Plan such a price could only occur in the 1980's,
assuming an inflation rate in the United States of 5 percent a year.

Ethylene-from-coal economics based on the two most promising coal-based
routes (methanol homologation and dimethyl ether cracking) are compared
with the petroleum-based routes in the following tabulation, which contain
the transfer prices for ethylene which were arrived at in the Chem
Systems study: 6/

Ethylene transfer price

Process (cents per pound)
Natural gas liquids cracking--—-~=—eceeceo—u-_ 16.61
Gas oil-——~———mr e e 17.24
Naphtha cracking---- —————————— e 17.66
Dimethyl ether cracking---—----—-—-——cee—eeee-- 18.22
Methanol homologation—-——————=———c——eemcmuw———- 19.89
Coal syncrude-—-——=————- - -—-=22.70

1/ Chemical Week, Sept. 1, 1976, p. 33.

2/ Ibid., p. 36.

3/ Ibid.

4/ Hydrocarbon Processing, Mar. 11, 1977, p. 15.

5/ Executive Office of the President, Energy and Policy Planning, The
National Energy Plan, Apr. 29, 1977, p. 53. T

Q/ Chem Systems, Inc., Chemicals from Coal and Shale: An R&D Analysis
for the National Science Foundation, June 1975, p. 224.

245-856 O - 77 - 2
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The xylene trade balance became positive in 1974 and has increased
each year since. It had been negative in the previous 5 years. As with
toluene, major end-uses include those as a gasoline octane improver and
as a solvent. Exports have increased during each of the last 6 years
and could continue, depending primarily on domestic xylene demand for use
in nonleaded gasoline.

A renaissance in the chemicals-from-coai industry could greatly expand
our trade surplus in benzene, toluene, and xylene. Lowered manufacturing
costs resulting from technological breakthroughs in the production of
aromatics from coal could enable the United States to maintain and possibly
increase export markets even in the face of large-scale manufacture of
aromatics in the Middle East.
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TABLE 1.--TAaR AND TAR cRUDES: U.S. PRODUCTION AND SALES, 1976

[Listed below are all tar crudes for which any reported data on production or sales may be published. (Leaders
(...) are used where the reported data are accepted in confidence and may not be published or where no data
were reported.) Table 2 lists separately all products for which data on production and/or sales were reported
and identifies the manufacturers of each]

UNIT . SALES
OF :  PRODUCTION : UNIT
; QUARTITY : : QUANTITY ; VALUE VALUE!
: : 1,000
: H :  dollars
Tar:? Coke-oven operatorg~=————————- : 1,000 gal-- : 636,382 : 290,536 : 96,417 : $0.332
Crude light oil: Coke-oven : : : H :
operators : 1,000 gal-- : 198,056 : 104,645 : 52,532 : .502
Intermediate light oil: Coke-oven : : H : :
operators: : 1,000 gal-- : 5,419 : 1,923 : 543 : .282
Light-oil distillates: H : : :
Benzene, specification and : : H : H
grades, total*e——mmeo————en ~———— : 1,000 gal-—- : 1,425,222 : 637,284 : 489,485 : .768
Coke-oven operators—-: - : 1,000 gal-- : 60,411 : 59,822 : 47,526 : .794
Petroleum refiners——-——-— ——=- : 1,000 gal-- : 1,364,811 : 577,462 : 441,959 : .765
Toluene, all grades, total®- - : 1,000 gal-- : 998,976 : 618,291 : 334,376 : 541
Coke-oven operators=—-——————e——=—— : 1,000 gal-- : 8,824 : 8,446 : 4,642 .550
Petroleum refinergs——-————-e—-——-—o : 1,000 gal-- : 990,152 : 609,345 : 329,734 541
Xylene, all grades, total® —= : 1,000 : 722,014 : 714,546 : 352,583 : .493
Coke-oven operator——-—-—-- - : 1,000 1,496 : 1,251 732 : .585
Petroleum refiners——---m———w--- -— ¢ 1,000 720,518 : 713,295 : 351,851 : -493
Solvent naphtha:3 Coke-oven : : : :
operators : 1,000 1,968 : 1,792 : 713 : .398
Crude tar-acid oils: Coke-oven : : : : :
operators : 1,000 gal—- : 5,678 : 5,679 : 2,143 : .377
Creosote oil (Dead 0il) (tar :
distillers and coke-oven : : H
operators) (100% creosote : H : : :
basis), total-—-m=-———er————————— : 1,000 gal-- : 113,967 : 73,284 : 43,203 : aee
Distillate as such (100% creosote : : H :
basis) : 1,000 gal-- : 77,126 : 51,913 : 25,677 : 474
Creosote content of coal tar : : : : :
solution (100% creosote basis)-- : 1,000 gal-- : 36,841 : 26,371 : 17,526 °* *
All other distillates, total-—=———- — : 1,000 gal-- : : 35,321 : 12,740 : .361
Coke-oven operators, total-- -——- : 1,000 gal-- : 6,475 : 3,750 : 856 : .228
From light oil-——==c——=eo——eme——— < 1,000 : 3,993 : 1,398 : 505 : .361
Other : 1,000 2,482 : 2,352 : 351 : 149
Tar distillers® : 1,000 vee 2 31,571 : 11,884 : .376
Tar, refined, for uses other than : : H :
road tar ¢ 1,000 gal-- : 16,668 : 5,712 : 3,038 : .532
Pitch of tar (tar distillers and : : : : :
coke~oven operators), total--—-—- : 1,000 tons- : 1,314 : 984 100,440 : 102.073
Soft (water softening point less : : B : :
than 100° F): Coke-oven : H : : :
operators : 1,000 tons- : 516 : 274 : 25,347 : 92.507

Other’ : 1,000 tons- : 798 : 710 : 75,093 : 105.765

1

) Unit value per gallon, pound, or ton as specified.

Includes only data for coal tar reported to the Division of Fuels Data, U.S. Bureau of Mines, (Mineral
Industry Surveys, Coke and Coal Chemicals, Feb. 11, 1977), Data on U.S. Production of water-gas tar and oil-gas
tar are not collected by the U.S. International Trade Commission, but according to trade publications, production
of these tars amounted to 21 million gallons in 1968.
Data reported by tar distillers are not included because publication would disclose the operations of individual

companies.

*  Includes data for material produced for use in blending motor fuels. The annual production statistics for
petroleum refiners on benzene, toluene, and xylene are not comparable with the combined monthly production figures
because of fiscal year revisions. '
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Footnotes for table 1--Continued

5 1In 1976, production of coal-tar solution containing creosote (100% solution basis) amounted to 52,439

thousand gallons; sales were 36,076 thousand gallons valued at 17,526 thousand dollars, with a unit value of
$0.486 per gallon.

Includes data for crude light oil, solvent naphtha, pyridine crude bases, crude tar-acid oils, crude
cresylic acid, methylnaphthalene, crude tar for other uses, unspecified tar distillates, road tar and refined
anthracene, crude tetralin, crude coal tar solvent, carbon black, and primary and refractory oil.

Includes pitch emulsion, medium and hard pitch, and small amounts of soft pitch.

Note.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Division of Fuels
Data, U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced in tar and petroleum
refineries are compiled by the U.S. International Trade Commission.

TABLE 1A.--Tar: U.S. PRODUCTION AND CONSUMPTION, 1975 anp 1976

(In thousands of gallons)

Product : 1975 : 1976
PRODUCTION z
Coal tar from coke-oven byproduct plants, totall=———e—c—e—mn ; 645,537 ; 636,382
CONSUMPTION :

Total ; 617,235 ; 604,376

Tar .consumed by distillation, total z 450,159 ; 433,747
Coal tar distilled or topped by coke-oven operators!—————- : 178,147 : 163,051
Coal tar and water-gas tar distilled by tar distillers?--- : 272,012 : 270,696
Tar consumed by the producers chiefly as fuell——~—m—cocua—uc ; 162,112 z 165,169

Coal tar consumed at coke-oven plants in miscellaneous H :
uses! : 4,964 : 5,460

1
2

Reported to the Division of Fuels Data, U.S. Bureau of Mines.

Reported to the U.S. International Trade Commission. Represents tar purchased from companies operating
coke-ovens and gas-retort plants and distilled by companies operating tar-distillation plants. Statistics also
include tar consumed other than by distillation by tar distillers.
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TABLE 1B.--TaR AND TAR CRUDES: SuMMARY OF U,S. PRODUCTION OF SPECIFIED PRODUCTS.
1967, 1975, aup 1976

{Leaders (...) are used where the reported data are accepted in confidence and may not be published or where no
data were reported.]

INCREASED, OR

UNIT : :
: : 1 : : DECREASED (-)
PRODUCT : QUAgngY . 1967 ;1B . 1976 :"1976 OVER: 1976 OVER
: : 1967 1975
: Percent : Percent
Tar? : 1,000 gal-- : 780,334 : 645,537 : 636,382 : -18.4 : -1.4
Benzene: * : H : H H H
Coke-oven operators=—~————-——————-—~ : 1,000 gal-- : 90,642 : 65,050 : 60,411 : -33.4 : -7.1
Petroleum refiners———--—————=e—-- : 1,000 gal-- : 878,704 : 958,863 : 1,364,811 : 55.3 : 42.3
Total : 1,000 gal-- : 969,346 : 1,023,913 : 1,425,222 : 47.0 : 39.2
Toluene:? H H : H : :
Coke-oven operators 1,000 gal-- : 19,357 : 9,841 : 8,824 : =54.4 : -10.4
Petroleun refiners--——-————=————— : 1,000 gal-- : “ 624,454 : 695,226 : 990,152 : 58.6 : 42.4
Total :+ 1,000 gal-- : 643,811 : 705,067 : 998,976 : 55.2 : 41.7
Xylene:? : : : : :
Coke-oven operatoysS—=-——————==———=— : 1,000 gal-- : 5,488 : 1,884 : 1,496 : -72.7 : -20.6
Petroleum refinerg—————————~=ae—o : 1,000 gal—— :_“ 449,349 : 637,215 : 720,518 : 60.3 : 13.1
Total : 1,000 gal-- : 454,837 : 639,099 : 722,014 : 58.7 : 13.0
Naphthalene: : : : : H :
Crude® : 1,000 1b —- : 520,991 : *) : *) : () : *
Petroleum naphthalene, all H : : : : H
grades : 1,000 1b —- : 376,679 : 109,919 : 107,191 : -71.5 : -2.5
Total : 1,000 1b — : 897,670 : ® : *) : ™ : ™
Creosote oil (Dead oil):’ : : : :
Distillate as such (100% : H : : : :
creosote basis)—-~————————c—amv : 1,000 gal-- : 108,832 : 79,164 : 77,126 : ~29.2 : -2.6
Creosote content of coal tar : : : : H H
solution (100% creosote : : H : : :
basis) : 1,000 gal—- : 17,402 : 35,671 : 36,841 : 111.7 3.3
-.8

Total : 1,000 gal-- : 126,234 114,835 : 113,967 : -9.7 :

Standard reference base period for Federal Government general-purpose index numbers.

Includes only data for coal tar reported to the Division of Fuels Data, U.S. Bureau of Mines.

Data reported by tar distillers are not included because publication would disclose the operations of individual
companies.

Includes data for material produced for use in blending motor fuels. Statistics are not comparable with monthly
figures which include some o-xylene.

Naphthalene solidifying at less than 79°C. Figures include production by tar distillers and coke-oven operators
and represent combined data for the commercial grades of naphthalene. Because of conversion between grades, the
figures may include some duplication. Statistics on naphthalene refined from domestic crudes are reported in the
section on cyclic intermediates.

Statistics for 1975 and 1976 cannot be published; to do so would disclose the operations of individual
companies.,

Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood
preserving.
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TABLE 2.--Tar cRUDES FOR WHICH U.S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURERS, 1976

[Tar crudes for which separate statistics are given in table 1 are marked with an asterisk (*); products not so
marked do not appear in table 1 because the reported data are accepted in confidence and may not be published.
Manufacturers' identification codes shown below are ‘taken from table 3. Table 3 identifies all U.S. producers
of tar crudes (except producers that report to the Division of Fuels Data, U.S. Bureau of Mines)]

Manufacturers' identification codes

P A .
roduct (according to list in table 3)

*Crude light 0i1 - commcem e CBT.
*Light-oil distillates: Solvent naphtha’ NEV.
Pyridine, crude bases’--------—-—- KPT.
Naphthalene, crude, solidifying at
Less than 74° Ce-ccemcco oo e eemreceeeeae e ASC, COP.
74° C. to less than 79° C.:

74° C. to less than 76° C KPT.
76° C. to less than 79° C ASC, KPT.
Methylnaphthalene------=cc-cccmmmmm s KPT.
*Crude tar-acid oils:!
Tar-acid content 5% to less than 24%------------------ KPT.
Tar-acid content 24% to 50% - ASC.
Cresylic acid, crude-------cccccmmmcmmco e KPT, PRD.
*Creosote oil (Dead oil):!
*Distillate as SucCh------cccccccmmmmm e ASC, CBT, COP, HUS, KPT, RIL, WTC.
*Creosote in coal tar solution ASC, KPT, RIL, WTC.
*All other distillate products’-----mccmooomaeaa o ASC, KPT, WTC.
Tar, road----=-----c e e m e ASC, KPT, RIL.
Tar for other uses:
CTude--- - mmmm e KPT, RIL.
*Refined!---------- e e ASC, KPT, RIL.
*Pitch of tar:!
*Soft (water softening point less than 110° F.)-------- ASC, KPT.

Medium (water softening point 110° F. to 160° F.}----- ASC, CBT, COP, KPT, RIL.
Hard (water softening point above 160° F.} ASC, HYS, KPT, RIL, WIC.
Pitch emulsion---------ommmmm oo JEN.

! Does not include manufacturers' identification codes for producers who report to the Division of Fuels Data, U.S.

Bureau of Mines. Those producers are listed in the U.S. Bureau of Mines Mineral Industry Survey, November 6, 1976,
entitled '"Coke Producers in the U.S. in 1976."

TABLE 3,--TAR AND TAR CRUDES: DIRECTORY OF MANUFACTURERS, 1976
ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production or sales of tar and tar crudes to the U.S. International Trade
Commission for 1976 are listed below in the order of their identification codes as used in table 2]

Code Name of company Code Name of company

ASC Allied Chemical Corp. KPT Koppers Co., Inc., Organic Materials Div.

CBT Samuel Cabot, Inc. KPT Koppers Co., Inc., Roads Materials Div.

cop Coopers Creek Chemical Corp.
NEV Neville Chemical Co.

HUS Husky Industries, Inc.
RIL Reilly Tar & Chemical Corp.

JEN Jennison-Wright Corp.

Note.--Complete names and addresses of the above reporting companies are listed in table 1 of the appendix.
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FOR CHEMICAL CONVERSION

PRIMARY PRODUCTS FROM PETROLEUM AND RATURAL GAS
John J. Gersic and J. Rdéss Lewis, Jr.

Primary products that are derived from petroleum and natural gas' are
related to the intermediates and finished products made from such primary
materials in much the same way that crude products derived from the
distillation of coal tar are related to their intermediates and finished
products. Many of the primary products derived from petroleum are identical
with those derived from coal tar (e.g., benzene, toluene, and xylene). Con-
siderable duplication exists in the statistics on the production and sales
of primary petroleum products because some of these primary chemicals are
converted to other primary products derived from petroleum and because data
on some production and sales are reported at successive stages in the
conversion process. The statistics are sufficiently accurate, however, to
indicate trends in the industry. Many of the primary products for which
data are included in the statistics may be used either as fuel or as basic
materials from which to derive other chemicals. In this report every
effort has been made to exclude data on materials that are used as fuel;
however, data are included on toluene and xylene which are used in blending
aviation and motor fuel.

The output of primary products derived from petroleum and natural gas
as a group amounted to 112,873 million pounds in 1976. Production in 1975
was 78,089 million pounds. However, these totals can not be compared owing
to transfer of items from the cyclic intermediates section to this section.?

The output of aromatic and naphthenic products from petroleum amounted
to 48,167 million pounds in 1976, compared with 20,605 million pounds in
1975. Sales amounted to $2,757 million in 1976 and $897 million in 1975.
The output of 1° and 2° benzene from petroleum in 1976 (9,827 million pounds)
was 40.0 percent more than the 7,019 million pounds produced in 1975.

Production of all aliphatic hydrocarbons and derivatives from petroleum
and natural gas was 64,706 million pounds in 1976, compared with 57,484
million pounds in 1975. Sales of these products were valued at $2,732 mil-
lion in 1976 compared with $2,091 million in 1975. Production of ethylene
was 22,475 million pounds in 1976--9.6 percent more. than the 20,499 million
pounds produced in 1975. The output of 1,3-butadiene in 1976 (3,507
million pounds) increased from the production in 1975 (2,597 million
pounds). Production of 1,3-butadiene (3,682 million pounds) in 1974 was a
record production.

Data for 1976 crude products from petroleum and natural gas for chemical
conversion were supplied by 77 companies and company divisions.

! Statistics on aromatic chemicals from coal tar are given in the report

on "Tar and Tar Crudes."
2 Items transferred from cyclic intermediates are ethylbenzene, cyclohexane,
styrene, m-xylene, o-xylene, p-xylene.



SYNTHETIC ORGANIC CHEMICALS., 1976

SECTION II

Primary Products from Petroleum and Natural Gas
For Chemical Conversion

Three new subsections (i.e., A, B and D) were added to the 1976 SOC
questionnaire for Section II. These sections were added after consultation
with Government agencies, an industry task force, and extensive discussion
with users of the report.

Each of the added subsections were designed to fulfill a particular
need. Subsection A (Production and Sales of Selected Items for Fuel,
Chemical and Other Uses) was designed to capture all of the basic aromatics
and olefins that are produced regardless of use. Subsection B (Inventory
and Capacity of Selected Items for Fuel, Chemical and Other Uses) was
added to obtain inventory and capacity data for the basic aromatics and
olefins. Subsection D's (Captive Uses of C; to Cy Aliphatic Hydrocarbons
for Use as Petrochemical Feedstock for Your Own Use) purpose was to
capture all (nine) of the lower aliphatic hydrocarbons used as chemical
feedstocks. Few respondents have yet supplied data; in many cases those
sections completed must be corrected. Therefore, it is not possible to
publish summaries of these sections at this time.
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Olefins and Aromatics

Though the terms "olefins'" and "aromatics" cover many products, most
of the comments here will be directed toward ethylene, propylene, benzene,
toluene, and xylene. These are the most important "building block" raw
materials for all synthetic organic chemicals and are principally derived
from petroleum and natural gas. They are used to make products such as
chemical intermediates, plastics, synthetic fibers, synthetic rubber,
pesticides, and detergents.

Primary products from petroleum and natural gas

Of the top 50 chemicals ranked by production in 1976, as compiled
by a reputable trade publication, 11 were organic chemicals classifiable
in section II of this report. These organic chemicals are listed in the
following table by rank in the top 50 chemicals in 1975 and 1976; also
included are average annual U.S. production growth rates for the periods
1966-71 and 1971-76. Of those chemicals listed, the first four are the
organic chemicals with the largest production volume.

Future growth for these building-block chemicals is expected to
continue to be strong. An industry forecast indicates that ethylene
demand is expected to increase at an average annual rate of 8 percent
a year through the end of this decade and 6 percent a year in the early
1980's. 1/ The fastest growing ethylene derivatives and their growth
rates are expected to be high-density polyethylene (12 percent a year)
and vinyl acetate (10 percent a year). 2/ Propylene demand is predicted
to grow at a faster rate (8.5 to 9 percent a year) than ethylene through
1985 by at least one industry observer. 3/ The fastest growing derivatives
will be polypropylene (12 percent a year) and propylene oxide (10 percent
per year). Benzene demand growth is forecast to average about 5.6 percent
a year from 1976 to 1985; however, it could be lower owing to at least a
partial change from benzene to other feedstocks for the manufacture of
maleic anhydride and nylon intermediates. Furthermore, benzene exposure
levels as set by the Occupational Safety and Health Administration could
l1imit its use in certain applications and increase its cost. 4/

The toluene growth rate is forecast to decrease considerably to about
4.5 percent a year from 1976 to 1980; even lower growth rates are possible
from 1980 to 1985. Styrene is an important derivative of ethyleme and
benzene;, and in 1976 its production accounted for some 44 percent of the benzene
demand and about 6 percent of the ethylene demand. For the past 16 years
styrene demand has grown at an average annual rate of 8.2 .percent; this rate is
predicted to decrease to about 6 percent through 1980 and to 5 percent from

1/ Chemical and Engineering News, Apr. 4, 1977, p. 9.
2/ 0il and Gas Journal, Mar. 28, 1977, p. 32.

é/ Chemical and Engineering News, Apr. 4, 1977, p. 10.
4/ Ibid., May 23, 1977, p. 10.
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1980 to 1985. The fastest growing derivative from 1976 to 1980 is expected
to be expanded polystyrene (12 percent a year.) Butadiene demand is expected
to increase slowly through 1980 and then average 3.6 percent a year from 1980
to 1985. 1/

Changes in technology, production methods, and production centers

Among the major changes expected is the increasing use of heavier
feedstock for ethylene production in the United States, with the result
that increasing quantities of byproduct aromatics and butadiene will become
available. It is also possible that increasing quantities of olefins and
aromatics destined as such or in derivative form for world trade will be
madé in crude-petroleum- and natural-gas-producing countries, principally
those in the Organization of Petroleum Exporting Countries (OPEC). Unlike
the feedstock picture in the United States, ethane is expected to be the
principal steam cracker feedstock for OPEC. Also, European plants using
natural gas liquids from the North Sea are expected to be built.

The following tabulation indicates the feedstocks used to make ethylene
in the United States in 1976 and the forecasts for 1980 (in percent): gj

Feedstock 1976 1980
Ethane————————cwm——m- 46 40
Heavy liquids 1/----—- 27 48
Propane~ 25 10
Butane-—-———————-m—— ~=2 _2

Total-—s——————-—— 100 100

1/ Naphtha and gas oil.

As this switch to heavier feedstocks progresses, increasing quantities
of byproducts such as propylene, butadiene, benzene, toluene, and xylene
will become available, and the steam cracker will increase in importance as
a source of these chemicals. In addition, fuels and other similar refinery
products will also be made. Since the economic viability of a heavy liquids
steam cracker will depend to a considerable extent upon obtaining good
prices for these byproducts, it is expected that petroleum companies, rather
than chemical companies, will build most of the future heavy-liquids steam
cracker capacity. :

Currently, most petrochemical plants are located in the consuming
nations; that is, production and consumption centers are essentially
the same, whether the feedstocks are produced domestically or imported.
This situation is similar to that of petroleum refineries being situated
in the consuming countries. However, the likelihood is that in the future

1/ Chemical and Engineering News, Sept. 13, 1976, p. 1l.
2/ 1bid., Apr. .18, 1977, p. 12.
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a significant number of both petrochemical and refining facilities will be
built in areas rich in feedstock rather than in the consuming areas. These
facilities would be economically viable because of exports rather than local
market sales. The result would be a-separation of production and consumption
centers with an increase in trade. To maintain security of supply in such

a situation there could be a trend toward protectionism by some of the con-
suming centers and an increase in the use of trade as a political weapon by
others.

World trade and patterns

The United States has been a leading chemical-exporting nation at least
partially because of lower feedstock costs compared with those in Europe and
Japan. The U.S. advantage is traceable to price-controlled domestic crude
petroleum, while most of the other current petrochemical-producing nations
are much more reliant on petroleum imports at world price. As the U.S.
price approaches the world price under The National Energy Plan most of this
advantage should- disappear. l/ U.S. exports to Europe and to third-world
markets may decrease. 2/ Those U.S. products particularly involved include
benzene, cyclohexane, and p-xylene.

Also working to reverse the position of U.S. exports in the future will
be the expected buildup of petrochemical facilities in OPEC. countries and
Mexicc designed primarily to supply export markets. In addition, the
availability of ethane from the North Sea could decrease costs in Europe
and make European production more competitive in world markets.

A comprehensive petrochemical investment plan recently unveiled by
Petroleos Mexicanos if completely implemented could result in Mexico
becoming a major exporter by the early 1980's. 3/ At the same time a
massive buildup of Middle East petrochemical capacity is expected; the
questions appear to be ‘how massive and when it will be. Those chemicals
that will probably be favored in this buildup are ethylene, ammonia, poly-
ethylene, aromatics, polyvinyl chloride, and methanol. 4/ The following
tabulation from a leading industry periodical indicates the share of forecasted
1990 demand in the United States, Western Europe and Japan that the announced
1990 Arab capacity would account for, as follows (in percent): 5/

Product United States Western Europe Japan
Ethylene- 18 16.6 52
Propylene- - 5 4 11.5
Butadiene- -7.5 10 21.5
Benzene 6.5 9 16.5
o-Xylene- 15 10 44
p—Xylene- 8 19 19
Vinyl chloride-—~————-——~————- 21.5 12.5 31.5
Styrene- -16.5 12.5 31.5
Polyethylene, low density—--——-- 27.8 12.5 89
Polyethylene, high density----14 17.5 58
Polypropylene- 8 7.5 19

23

1/ Chemical and Engineering News, May 23, 1977, p.7.
2/ See "Organic Chemicals From Coal," p.10, for comments on the possibility
of coal helping the United States remain a major organic exporter in the future.
3/ 0il and Gas Journal, Feb. 7, 1977, p. 36.
4/ Chemical Week, Mar. 23, 1977, p. 31.
5/ Hydrocarbon Processing, Dec., 1976, p. 116.
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There is no unanimity among industry observers as to the competitive
problems olefins (and derivatives) facilities using natural gas liquids
from the North Sea and and OPEC countries could cause U.S. industry. This
lack of unanimity is to a large extent due to differing assumptions as to
the degree of host-country financial and subsidizing incentives that will
be forthcoming to encourage such investment. It is generally accepted that
under certain conditions such facilities could become competitive, particularly
with new heavy-liquids steam cracker facilities in the United States. 1/ It
has been indicated that the major advantages for the Middle East lie with those
products that are energy intensive and have the lowest capital requirements. 2/
On the other hand, a leading foreign transporter of liquefied gases has fore-
cast that olefins will be transported by refrigerated tankers from producing
sites to countries around the world, where they would be made into the
various derivatives. 3/

Aromatics manufacture in future export centers around the world is
also possible, especially at those centers with refining capacity. The
Middle East might be at a disadvantage because much of its crude petroleum
lacks the large quantities of aromatics precursors found in crude petroleum
from other geographic areas. In addition, gas-liquids steam crackers do
not produce as byproducts the quantities of aromatics produced by heavy-
liquids steam crackers. However, aromatics, being liquids, are more easily
handled and transported than are the olefins. While ethylene and propylene
would be among the most expensive chemicals to ship, benzene, toluene, and
xylene would be relatively inexpensive. Accordingly, most of the Middle
East. countries do have active aromatics projects.

Probably the most attractive markets for exports from the Middle East
and North Africa would be via the Suez Canal to--

(1) Europe via Mediterranean and North Sea ports,
(2) The U.S. east coast, and
(3) The U.S. gulf coast.

Movements to the east via the Strait of Malacca would most likely go to--

(1) Japan
(2) The U.S. west coast,

(3) South America via Capetown, and
(4) India. 4/

From the above it is obvious that the United States is a prime future export
market for Middle East production. It would also be looked to as the prime
market by producers in both Canada and Mexico. All of this is not surprising.

1/ 0il and Gas Journal, Mar. 21, 1977, p. 101.

2/ European Chemical News, Sept. 24, 1976, p. 30.

3/ Chemical Week, Dec. 8, 1976, p. 45.

ﬁ/ C. Van Den Brink, Middle East Petrochemical Logistics, Chemical Marketing
Research Association Meeting, Houston, Tex., Feb. 11-14, 1975.
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The United States is a favorably located, sophisticated market which will
probably be beset by increasing domestic production costs, and as such would
be expected to be attractive to those nations and companies seeking to
increase exports. The outlook may seem unfavorable for the domestic petro-
chemical industry as a whole, although individual petrochemical companies
may invest and produce in nations with favorable feedstock positions. The
domestic organic chemical industry may also be aided by the large coal
reserves and increasing production if economically favorable chemicals-from-
coal processes can be implemented. l/

1/ See "Organic Chemicals From Coal," p.10, of this report.
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Selected organic chemicals:
growth rate, 1971-76 and 1966-71.

1976

Rank in 1975 and 1976 and average annual

of all chemicals

Rank in list

Average annual growth rate

1975 1976 1966-71 1971-76
Percent Percent
Ethylene—-=—==~w==—4 5 5 10.4 4.0
Benzene-—————————-- 16 13 3.5 5.8
Propylene--————-———- 13 14 8.1 7.8
Toluene,
all grades—-—--—- 18 15 9.0 2.6
Xylene,
all grades—-——-—- 21 18 13.6 4.5
Styrene-——————————- 20 19 8.0 6.1
Ethylbenzene-——-——— 19 21 9.0 3.0
Butadiene (1,3),
rubber grade-—---—- 31 30 2.7 1.0
p-Xylene-————————-~ 32 31 26.0 13.4
Cumene————————————— 37 33 19.1 4.8
Cyclohexane-———-—- 39 37 (neg.) 4,6
Source: Ranks, frbm Chemical and Engineering News, May 2, 1977, p. 37;

growth rates, based on data published annually in U.S. International
Trade Commission, Synthetic Organic Chemicals: United States Production

and Sales.
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TABLE 1.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL
cunveERsIOon: J.S, PRODUCTION AND SALES, 1975

{Listed below are the primary products from petroleum and natural gas for chemical conversion for which any reported
data on production or sales may be published. (Leaders (...) are used where the reported data are accepted in
confidence and may not be published or where no data were reported.) Table 2 lists separately all primary products
from petroleum and natural gas for chemical conversion for which data on production and/or sales were reported and

identifies the manufacturers of each]

SALES

CRUDE PRODUCTS FROM PETROLEUM AND NATURAL . PRODUCTION - -
GAS FOR CHEMICAL CONVERSION ; . QUANTITY : VALUE . V:LNEEI
1,000 : 1,000 : 1,000 : Per
pounds : pounds :  dollars : pound

Grand total : 112,873,340 : 59,083,390 : 5,489,485 : $0.093

AROMATICS AND NAPHTHENES?

Total B 48,167,093 : 26,928,545 : 2,757,335 ¢ .102
Benzene (1° and 2°) : 9,826,636 : 4,157,724 : 441,959 : .106
Ethylbenzene : 5,769,602 : 555,233 : 31,968 : .058
Cyclohexane : 2,186,581 : 2,017,387 : 265,082 : .131
Cumene H 2,715,832 : 1,397,184 : 169,572 : 121
Naphthalene, all grades : 562,645 : 448,844 94,376 .210
Naphthenic acid H 44,433 13,507 : 1,949 : .144
Styrene : 6,301,397 : 2,753,814 : 541,843 : .197
Toluene, all grades, total : 7,138,997 : 4,396,984 : 329,734 : .075

Nitration grade, 1° H 6,154,715 : 3,852,323 : 291,122 ¢ .076
Pure commercial grade, 2° . 581,285 : vee : e : e
All Other?’" : 402,997 544,661 : 38,612 : .070
Xylenes, mixed, total : 5,475,932 : 5,421,041 : 351.851 : .064
3° grade : 2,235,028 : 2,525,802 : 140,854 : .055
5° grade : 2,619,776 : 2,238,675 : 165,160 : .073
All other" : 621,128 : 656,564 : 45,837 : .069
o--Xylene : 853,813 : 660,989 : 70,907 : 107
p-Xylene : 2,911,451 ¢ 1,779,422 : 278,967 .157
All other aromatics and naphthenes5 ————————————————— H 4,379,774 : 3,326,416 179,127 : .054
ALIPHATIC HYDROCARBONS
Total : 64,706,247 : 32,154,845 : 2,732,150 ¢ .085
C2 hydrocarbons, total : 30,841,877 : 13,562,471 : 1,021,836 : .075
Acetylene® : 304,181 : : .
Ethan : 8,063,126 : 6,486,104 229,107 ¢ .035
Ethylene : 22,474,570 7,076,367 : 792,729 ¢ 112
C3 hydrocarbons, total : 16,900,503 @ 10,438,049 : 767,732 .073
Propane: : 6,870,042 * 5,992,081 : 436,784 - .073
Px‘v:)pylene7 : 10,030,461 * 4,445,968 330,948 * .074
Cus hydrocarbons, total : 10,447,313 : 4,789,154 : 576,332 ¢ .120
Butadiene and butylene fractiong-=—-—--—=c-——maee-— : 1,398,731 : 406,743 ¢ 35,670 * .087
1,3-Butadiene, grade for rubber (elastomers)-- : 3,507,295 : 2,188,720 ¢ 387,018 * .176
n-Butan : 1,948,426 ¢ 982,844 ¢ 65,403 * .066
1-Butene : 61,424 47,175 * 7,249 ¢ .153
1-Butene and 2-butene, mixed® : 1,157,915 * 109,069 : 10,770 - .098
Isobutane : 1,127,584 * 268,827 ¢ 17,822 * .066
Isobutylene, 2-butene and mixed butylenes-~------- : 564,932 * 202,177 ¢ 26,200 * .129
All other® : 681,006 - 583,599 * 26,200 * .044
Cs hydrocarbons, total : 1,137,758 - 600,320 : 47,689 : .079
Amylenes and pentenes : 215,926 - P : . : .
Isoprene (2-Methyl-1,3-butadiene)-—---——--o———mce— : 341,261 ¢ 122,146 : 14,339 : L117
All other!?® : 580,571 * 478,174 33,350 .070

See footnotes at end of table.
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TABLE 1,--PRIMARY PRODUCTS FROM PETROLEUM AND WATURAL GAS FOR CHEMICAL
couversIoN: U.S. PRODUCTION AND SALES. 1975--CoNTINUED

; SALES
CRUDE PRODUCTS FROM PETROLEUM AND NATURAL : :
GAS FOR CHEMICAL CONVERSION i FPRODUCTION : N P uNIT
: QUANTI : VALUE : VALUE!
ALIPHATIC HYDROCARBONS--Continued : 1,000 : 1,000 : 1,000 : Per
: pounds : pounds : dollars : pound
All other aliphatic hydrocarbons, derivatives, and H B : H

mixtures, total : 5,378,796 : 2,764,851 : 318,561 :  $0.115
Alpha olefins®! : 313,736 : 288,141 : 55,650 : .193
Dodecene (Tetrapropylene) : 302,110 : 115,058 : 14,781 : .128
Polybutene : 283,256 : 215,678 : 30,155 : 140
Hexan B 275,572 : 255,299 19,026 : .074
Hydrocarbon derivatives®? : 264,797 : 247,741 : 33,646 .136
Nonene (Tripropylene) : 260,247 128,303 : 10,107 : .078
n-Paraffins, total!? : 1,489,312 : 988,721 : 69,993 .071

All other'® : 2,189,766 : 525,910 : 85,203 : .162

1

Calculated from rounded figures.
2

The chemical raw materials designated as aromatics are in some cases identical with those obtained from the
distillation of coal tar; however, the statistics given in the table above relate only to such materials as are
derived from petroleum and natural gas. Statistics on production or sales of benzene, toluene, and xylene from
all sources are given in tables 1 and 1B of the report "Tar and Tar Crudes."

3 1Includes toluene, solvent grade, 90 percent.

% 1Includes toluene and xylene used as solvents, as well as that which is blended in aviation and motor gasolines.

5 1Includes data for alkyl aromatics, crude cresylic acid, distillates, solvents, and miscellaneous cyclic
hydrocarbons.

Production figures on acetylene from calcium carbide for chemical synthesis are collected by the U.8. Bureau

of the Census.

7 Includes data for refinery propylene.

8 The statistics represent principally the butene content of crude refinery gases from which butadiene is
manufactured.

9 1Includes data for butanes, l-butene, and mixed C4 streams.

10 Includes data for Cs hydrocarbon mixtures, pentanes, and piperylenes.

'} Includes data for the following molecular weight ranges: Cg-C7; Cg-Ci10; Cs=C1o0; C10-Cis; Cr1~Cis; Ci2~Cis}
C14~C16; C15-Cap; Ci16-C1g; and Cy16~C3p

12 Includes data for methyl, ethyl, propyl, butyl, octyl, nonyl, decyl, hexadecyl, and miscellaneous mercaptans,
and other hydrocarbon derivatives.

13 Includes data for following chain lengths: Cg-Cg; Ce~Cos Ci190-Cis3 C10-C16; Ci15-Cy17; and others.

%  Includes data for di-isobutylene, methane, octanes, mixtures of C; and C; hydrocarbons, triisobutylene, and
other hydrocarbons, and sales of acetylene, heptene,C¢-C;s hydrocarbons, mixed heptenes and others.
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TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED
OR ESTIMATED IDENTIFIED BY MANUFACTURER, 1976-

(CHEMICALS POR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH A "a"; CHEMICALS NOT SO MARKED
DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY NOT BE PUBLISHED.
MANUFACTURERS' IDENTIPICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AN "X" SIGNIFIES THAT THE MANUPACTURER DID
NOT CONSENT TO HIS IDENTIFPICATION WITH THE DESIGNATED PRODUCT. COMPANY IDENTIFICATION CODES WHICH ARE FOLLOWED
BY AN "“(E)" ARE SO LABELED BECAUSE THE COMPANY FAILED -TO SUPPLY THE U. S. INTERNATIONAL TRADE COMMISSION WITH
THEIR DATA IN SUFFICIENT TIME FOR ITS INCLUSION IN THIS REPORT. THE COMPANY IS PRESUMED TO HAVE CONTINUED
PRODUCTION OF THE COMPOUND IN QUESTION IN 1976 AND THE VOLUME OF PRODUCTION AND SALES HAS BEEN ESTIMATED BY THE
USITC STAFF MEMBERS)

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR
CHEMICAL CONVERSION

MANUPACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

e 2% 60 se e

AROMATICS AND NAPHTHENES

ALKYL AROMATICS: :
CYCLOSOLS= = = = = = = = = = = = = = = = = = = = = = : SHC.

ALKYL AROMATICS: ALL OTHER = — = = = = = = = = = - = : ACC, MON.
GBENZENE:

@BENZENE 1 DEGREE (99-100%) (E.G.,4.85 DEGREE C SOLIDI :
FYING POINT MINIMUM)- - - = = = = = = = = = — - - : ACU, APF(E), APR, aSH, ATR, BRP, CCP, CPI, CSD, CSO,

: CSP, DOW(E), EKX, ENJ(E), GOC, GRS, HES, MOC, MON,

: PLC, PPR, SHC, SKO, SM(E), SNT(E), SOG, SUN(E), TOC,

: TX, UCC, UOC(E).

@BENZENE 2 DEGREE (98-98.9%) - = — = = = = = = = - = = : SoOC.
CRESYLIC ACID (LESS THAN 75 PERCENT DISTILLING OVER 21 :
5 DEGREES C)= ~ = = = = = = = = = = = = = = = = = = : PRD.
QCUMERE = = = = = = = = = = = = = = = = 0 = = = = = = = : ACC, ASH, CLK, CSP, DOW(E), GOC, MOC, MON, SKO, SNT(E),
: soc, TX, UCC.
@CYCLOHEXANE- = = = = = = = = = = = = = = = = = ~ = = — : ¢SD, ENJ(E), GOC, GRS, PLC, PPR, SUN(E), SWC, TX,
: UOC(E) -
CYCLOHEXENE (TETRAHYDROBENZENE)~ — = =~ = = = = = = — = : PLC, TBO.
CYCLOPENTANE = = = = = = = = = = = = = = = = = = = = = : PLC.
DICYCLOPENTADIENE (INCLUDING CYCLOPENTADIENE)- - = - - : GOC, MON.
@ETHYLBENZENE = = — = = = = = = = = = = = = = = = = = = : ACC, ATR, CSD, DOW(E), ELP, FG, KPP(E), KPT, HON,
: SNT(E), SOG, SPTY, TOC, UCC.
@NAPHTHALENE= = = = = = = = = = = = = = = = = = = — - = : ASH, COL, ENJ(E), MON, SUN(E), TID, UCC.
@NAPHTHENIC ACID: :
ACID NUMBER LESS THAN 150- = — = = = = = = = — = - - : ATR(E), SUN(E), TX.
ACID NUMBER 150-199- = = = = = = = = = = = = = = = = : ATR(E), GOC, SOC, SUN(E).
ACID NUMBER 200=22l= = = = = = = = = = = = = = — = = : ATR(E), SOC.

TSI WOILEHD ¥O4 SYO TWdNLWH @ HNFT04Ld WoUd SLINA0Id AdwhiTdd

6¢



TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED
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PRIMARY '‘PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR
CHEMICAL CONVERSION

AROMATICS AND NAPHTHENES--CONTINUED

NAPHTHENIC ACID--CONTINUED
ACID NUMBER 225-249= = = = = = = = = = = = =« = = = =
PETROLEUM PHENOLS~ = = = = = = = = = = = = = = = = = =
SODIUM CARBOLATE AND PHENATE, CRUDE~ - - = - - - - - -
R@STYRENE= = = = = = = = = = = = = = = = = = = = = -~ = =

@TOLUENE ALL GRADES, TOTAL:
@1 DEGREE (99.5-100%) = = = = = = = = = = = = = = = =

@2 DEGREE (98.5-99.U%)—- = - — - - — — - = = — = = - -
@90-98.4% (NON-PUEL)~ - — = = = = =~ = = = = = = = ~ =
@XYLENES, MIXED, TOTAL:
@5 DEGREES (98-98.9%)
(INCLUDE XYLENL BLENDED IN AVIATION AND
MOTOR FUELS)= = = = = = = = = = = = = = = = = - -
@3 DEGREES (99-100%)- = —= = = = = = = = = = = = = - =

90-97.9% (NON-FUEL)= = = = = = = = = = = = = = = = =
@ORTHO-XYLENE (90-100% OF ORTHO-XYLENE ISOMER)- - - - -

@PARA-XYLENE (90-100% OF PARA-XYLENE ISOMER)- - - - - -

ALL OTHER AROMATICS AND NAPHTHENES:
C9 AROMATICS - = = = = = = = — = = = — — = -~ = = = ~
HYDROCARBON POLYMER- = = = = = = = = = = = = = = - =
POLYETHYLBENZENE - - - — = —= - - - - - -
ALL OTHER PRODUCTS FROM PETROLEUM AND NATURAL GAS, C
YCLIC = = = = = = = = = = = = - - - = - — = « - -

ALIPHATIC HYDROCARBONS
C/1 HYDROCARBONS:

@C/2 HYDROCARBONS:
@ACETYLBNE (FOR CHEMICAL USE ONLY)- - - = = = = — — -
QETHANE = = = = = = = = = = = = = = = = = = = = = = =

: MANUFPACTURERS' IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)
: PRD.

: SKO.

: ATR.

: ACC, csD, DOW(E), ELP, PG, GOC, KPP(E), MCB, MON, SHC,
: SNT(E), TX, UCC.

: APF(E), ASH, ATR, CCP, CPI, CSD, ENJ(E), GOC, GRS,

: KPP(E), MOC, MON, PLC, PPR, SHC, SKO, SM(E), SNT(E),
: S0G, SUN(E), TOC, TX, UCC, UOC(RB).

: ATR, DOW(E), ELP, HES, SHO.

cspP, FG, MON, SKO.

ATR, CPI, GOC, HES, MOC, SOC, SOG, STY.
: APF(E), CCP, CSO, ENJ(E)., GRS, PPR, SHC, SUN(E), UCC,
: UOC(E) .

: ASH, CSP, MON, TOC.

: ATR, CPI, CSD, ENJ(E), MON, PPR, SHC, SNT(E), SOC,

: TOC.

: ACC, ATR, ENJ(E), HCR, PPR, SHC, SNT(E), SOC, S0G,
: TOC.

: JCc, oMc, TX.
¢ JCC.
: FG.

: ACU, CBN, CcO, CPI, EKX, BNJ(E), GOC, JCC, MOC, MON,
: NWP, SHC, SOG.

: MOC, MON.

: DOW(E), MNO, RH, UCC.

ACU, DOW(E), ENJ(B), MOC, MON, OMC, PAN, PLC, PUE,
SHO, SM, TX, UOC(B), USI.
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TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED
OR ESTIMATED IDENTIFIED BY MANUFACTURER, 1976

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR
CHEMICAL CONVERSION

ALIPHATIC HYDROCARBONS--CONTINUED

C/2 HYDROCARBONS--CONTINUED
@ETHYLENE — = = = = = = = = = = = = = = = = = =« = = =

@C/3 HYDROCARBONS:
@PROPANE (COMMERCIAL AND HD-5)~ = = = = = = = = = = =

@PROPYLENE- - = =~ = = = = = = = = = = — = = = = = = =

C2 AND C3 HYDROCARBONS, MIXED (SPECIPY)- = - = = = = =
@C/4 HYDROCARBONS:
@1, 3-BUTADIENE, GRADE FOR RUBBER (ELASTOMERS)

@BUTADIENE AND BUTYLENE PRACTIONS - - = = = = = = - =
@N-BUTANE = — = = = — = = = = = = = = = = = = = - - -

1-BUTENE = = = = = = = = = = = = = = = = = — = = = =

2-BUTENE - = = = = = = = = = = = = = = = = = - - - -
@1-BUTENE AND 2-BUTENE, MIXED - - - - - = - = = — ~ -
@ISOBUTANE (2-METHYLPROPAND)=- - =~ = = = = = — = = = =

@ISOBUTYLENE (2-METHYLPROPENE)=- = = — = = = = = = = =

C4 PRACTION- = — — — = = = = = = = = = = = = = = = =

C4 HYDROCARBONS: ALL OTHER = = = = = = = = = = = = =
@C/5 HYDROCARBONS:

DIBUTANIZED AROMATIC CONCENTRATE = =~ - = = = ~ ~ - =

ISOPENTANE (2~METHYLBUTANE)= = = = = = = = = = = = =

@ISOPRENE (2-METHYL—-1,3-BUTADIENE)~ = = = = = = = = =

@PENTENES, MIXED- = — = = = = = = = = = = = = — — — —
C5 HYDROCARBONS: ALL OTHER - = = = = — = = = — = = =

ORTITT

0 4s $a 4s 4 0e 84 se 8 sa

MANUPACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

ACC, ACU, AMO, ATR, BAS, BFG, CBN, CO, CPX, DOW(E),
DUP, EKX, ELP, ENJ(E), GOC, JCC, KPP(E), MOC, MON,
NWP, OMC, PLC, PUE, SHC, SM(E), SNO, TX, UCC, USI.

AMO, APR, ASH, ATR, CCP, COR, CPI, CSD, CSO, CSP,
ENJ(E), GRS, MOC, OMC, PAN, PLC, PUE, SHO, SM, SNT(E),
$0G, SUN(R), TX, UCC, UOC(E), USI.

ACU, AMO, ASH, ATR, BFG, CBN, CLK(E), CO, CPX, CSD,
Ccs0, DOW(E), DUP, EKX, ELP, ENJ(E), GOC, JCC, KPP(E),
MOC, MON, NWP, OMC, PUE, SHC, SIO, SM(E), SNT(E), SOC,
$S0G, SUN(E), TX, UCC.

MON.

ATR, BPG, CPY, DOW(E), ELP, ENJ(E), FPRS, HON, PLC,
PTT, PUE, SHC, SM(E), TUS, UCC.

ACC, ACU, ATR, €O, CPX, DOW(E), EKX, GOC, UCC.

APF (E), APR, COR, CSD, CSP, MOC, OMC, PLC, SHO, SM,
SNT (E) , SUN(E), UCC, USI.

G0C, PLC, PTT.

MON.

AMO, CSO, DOW(E), ENJ(E), 60C, MOC, PTT, SHC, UCC.
AMO, CSP, ELP, ENJ(E), MOC, OMC, SHO, SM, SUN(E), TBO,
TX, UCC, USI.

ENJ (E), ocC, PLC, PTT, SHC.

BFG, JCC.

ENJ(E), MON, SM(E), USI.

CcPX, DUP.

PLC.

BFG, ENJ(E), MON,
APR, MOC.

MON, PUE, TX.
BFG, MON, PLC, SHC, UCC.

SHC.

MOISdIARI0 TWOLGHD H0d SV9 iU @ WIFIRL3d Wiid SN0 AYWWINd

1€



TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED
OR ESTIMATED IDENTIFIED BY MANUFACTURER, 1976

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR : MANUPACTURERS' IDENTIFICATION CODES
CHEMICAL CONVERSION : (ACCORDING TO LIST IN TABLE 3)

ALIPHATIC HYDROCARBONS--CONTINUED

ALL OTHER ALIPHATIC HYDROCARBONS, DERIVATIVES, AND

MIXTURES:
C/6 HYDROCARBONS:
C5-C6 BIXTURES — — = = = = = = = = = = = = = = = - = : COR.
GHEXANE = = = = = = = = = = = = = = = = - = = = = - = : APR, ENJ(E), HMY, S0G, UOC(E).
C6 HYDROCARBONS: ALL OTHER = = = = = = = = = = = - - : SWC.
C/7 HYDROCARBONS: :
N=HEPTANE- = = = = = = = = = = = = - = = - = = = = - : EKX, SOG.
HEPTENES, MIXED- - = - = = = = = = = = = - = - = - = : ACC, ENJ(E), TID.
C7 HYDROCARBONS: ALL OTHER = = = = = = = = = = = = — : APR, CPI, ENJ(B), UOC(E).
C/8 HYDROCARBONS: :
DI-ISOBUTYLENE (DI-ISOBUTENE)= = = = = = = = = = = = : PTT, TX.
N-OCTANB = = = = = = = = = = = = = = = = = = - - = = : S06G.
~ C8 HYDROCARBONS: ALL OTHER — = = = = = = = = - — - - : ENJ(E), TID.
C/9 AND ABOVE HYDRQCARBONS (EXCEPT ALPHA OQLEFINS): :
@1-DODECENE (TETRAPROPYLENE)~ = = = = = = = = = = - = : CO, ENJ(E), HMY, SoOC, SUN(E), TX, UOC(E).
BICOSANE = =~ = = = = = = = = = = = = = = = = = =~ = - : HMY.
ONONENE (TRIPROPYLENE)- - - = = = — = = = - = = = —- - : ATR, ENJ(E), SUN(E), TID, UOC(E).
@ALPHA OLEPINS: :
C16-C30 HYDROCARBONS = = = = = = = = = = = = = = = = : GOC.
CI1=C15= = = = = = ~ = = = = = = = = = = - = = = = - : GOC, SOC.
COH=CT= = = = = = = = = = = = = = = = = = == = - - = : GOC, SHC, SoC.
C8=C10 = = = = = = = = = - = = = = - = = = = = = =~ : GoCc, SOC.
ALPHA OLEPINS: ALL OTHER = = = = = = = = = = = = = - : SOC, TNA(E) .
@N~-PARAFFINS - CARBON CHAIN LENGTH: :
CH=CY= = = = = = = = = = = =0 = = = = == - == - - - : S0G, UCC.
C10=CllY= = = = = = = = = = = = = = = = = = = = = = = : BENJ(E), SOG, UCC.
CI9=C15 = = = = = = = = = = = = = = - = = = = = =« = = : BPG, SOG.
N~PARAPFINS: OTHER = = = = = = = = = = = = = = = = = : Co, ENJ(E), GOC.
@POLYBUTENE - = = = = = = = = = = = = - = = =~ = = = ~ - : ACC, CSD, SocC.
TRI-ISOBUTYLENE- = = = = = = = = = = = = = - = = = = ~ : PTT.
C5-C9 MIXTURE= = = = = = = = = = = = = = = = = =« = = — : PPR.
GHYDROCARBON DERIVATIVES: :
TERT-BUTYL MERCAPTAN (2-METHYL-2-PROPANETHIOL) :
————————————————————————— : PAS, PLC.
DI-TERT-BUTYL DISULFIDE- = = = = = = = = = = = = = = : PLC.
ETHYL MERCAPTAN (ETHANOLTHIOL) - - = = = = = = - = = : PAS, PLC.

METHYL MBRCAPTAN (METHANETHIOL)- - - = = = = = - - - : DOW(E), PaAS.
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TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED
OR ESTIMATED IDENTIFIED BY MANUFACTURER, 1976

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS POR : MANUFACTURERS' IDENTIFICATION CODES
CHEMICAL CONVERSION : (ACCORDING TO LIST IN TABLE 3)

ALIPHATIC HYDROCARBONS--CONTINUED

ALL OTHER ALIPHATIC HYDROCARBONS, DERIVATIVES, AND

MIXTURES
@HYDROCARBON DERIVATIVES--CONTINUED
TERT-OCTYL MERCAPTAN = — = = — = = = = = = = = = = = : PAS.
N-PROPYL MERCAPTAN (1-PROPANETHIOL)- - - = = - - - — : PAS, PLC.
N-BUTYL MERCAPTAN- = = = = = = = = = = — = - - — - ~ : PLC.
S-BUTYL MERCAPTAN- — = = = = = = = = = = = = = — = = : PLC.
@HYDROCARBON DERIVATIVES: ALL OTHER HYDROCARBON DERIV :
ATIVES= = — = = = = = = = = = = = = — = = = ~ - - : ACC, CBN, EKX, PAS, TX.
@ALL OTHER, INCLUDING MIXTURES- - — = — — = = = — - - = : ATR, CO, CSO, LNJ(E), SOC.
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SYNTHETIC ORGANIC CHEMICALS. 1976

TABLE 1.--PRIMARY PRODUCTS FROM PETROLEUM AHD NATURAL GAS FOR CHEMICAL

CONVERSION:

JIRECTOR OF MAWUFACTURERS, 1976

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production or sales of primary products from petroleum and natural gas for
chemical conversion to the U.S. International Trade Commission for
identification codes as used in table 2]

1976 are listed below in the order of their

Code Name of company Code Name of company
ACC Amoco Chemicals Corp. KPP Arco/Polymers, Inc.
ACU Allied Chemical Corp., Union Texas KPT
Petroleum Div.
AIP Alr Products & Chemicals, Inc. MCB Borg-Warner Corp., Borg-Warner Chemicals
AMO Amoco 011 Co. MNO Monochem, Inc.
AMO Amoco Texas Refining Co. MocC Marathon 01l Co., Texas Refining Div.
APF American Petrofina Co. of Texas MON Monsanto Co.
APR Atlas Processing Co.
ASH Ashland 0il, Inc. NWP Northern Petrochemical Co.
ATR Atlantic Richfield Co.
oce Oxirane Chemical Co.
BFG B. F. Goodrich Co., B. F, Goodrich Chemical OMC 0lin Corp.
Co. Div.
BRP BP 011, Inc. PAN Amoco Production Co.
PAS Pennwalt Corp.
CBN Cities Service Co., Petrochemical Div. PLC Phillips Petroleum Co.
[o{0d 3 Crown Central Petroleum Corp. PPR Phillips Puerto Rico Core, Inc.
CLK Clark Chemical Co. PRD Ferro Corp., Productol Chemical Div.
co Continental 0il Co. PTIT Petro-Tex Chemical Corp.
COL Collier Carbon & Chemical Corp. PUE Puerto Rico Olefins Co.
COR Commonwealth 01l & Refining Co., Inc.
CPL Commonwealth Petrochemicals, Inc. RH Rohm & Haas Co.
CPX Chemplex Co.
CPY Copolymer Rubber & Chemical Corp. SHC Shell 011 Co., Shell Chemical Co. Div.
CSD Cosden 0il & Chemical Corp. SHO Shell 01l Co.
CsO Cities Service Co. SI0 Standard 0il Co. (Ohio).
CSp Coastal States Petrochemical Co. SKO Getty Refining & Marketing Co.
SM Mobil 011 Corp. & Mobil Chemical Co.
DOW Dow Chemical Co. SNO Sun0lin Chemical Co.
DUP E. I. duPont de Nemours & Co., Inc. SNT Suntide Refining Co.
soc Standard 011 Co. of California, Chevron
EKX Eastman Kodak Co., Texas Eastman Co. Div. Chemical Co.
ELP El Paso Products Co. SOG Charter International 0il Co.
ENJ Exxon Chemical Co. U.S.A. STY Styrochem Corp.
SUN Sun 01l Co.
FG Foster Grant Co., Inc. SWC Corco Cyclohexane, Inc.
FRS Firestone Tire & Rubber Co., Firestone
Synthetic Rubber & Latex Co. Div. TBO Tauber 0il Co.
TID Getty Refining & Marketing Co.
GOC Gulf 011 Corp., Gulf 0il Chemicals TNA Ethyl Corp.
Co.-U.S. TOC Tenneco 011 Co.
GRS Champlin Petroleum Co. TUS Texas-U.S. Chemical Co.
TX Texaco, Inc.
HCR Hercor Chemical Corp.
HES Amerada Hess Corp. (Hess 0il Virgin Islands ucc Union Carbide Corp.
Corp.) uoc Union 011 Co. of California
HMY Humphrey Chemical Co. Us1 National Distillers & Chemicals Corp.,
U.S. Industrial Chemicals Co.
JcC Jefferson Chemical Co., Inc.
VEL Velsicol Chemical Corp.

Note.--Complete names and addresses of the above reporting companies are listed in table 1 of the appendix.



CYCLIC INTERMEDIATES 35
CYCLIC INTERMEDIATES

Roger Adams

Cyclic intermediates are synthetic organic chemicals derived princi-
pally from petroleum and natural gas and from coal-tar crudes produced
by destructive distillation (pyrolysis) of coal. Most cyclic intermedi-
ates are used in the manufacture of more advanced synthetic organic chem-
icals and finished products, such as dyes, medicinal chemicals, elastomers
(synthetic rubber), pesticides, and plastics and resin materials. Some
intermediates, however, are sold as end products without further processing.
For example, refined naphthalene may be used as a raw material in the
manufacture of 2-naphthol or of other more advanced intermediates, or may
be packaged and sold as a moth repellant or as a deodorant. In 1976
about 39 percent of the total output of cyclic intermediates was sold;
the rest was consumed chiefly by the producing plants in the manufacture
of more advanced intermediates and finished products.

Total product of cyclic intermediates in 1976 amounted to 19,796
million pounds. Sales of cyclic intermediates in 1976 were 7,664 mil-
lion pounds, valued at $2,387 million. These totals cannot be compared
with 1975 figures because several items were transferred to the primary
products from petroleum and natural gas section.!

Intermediates whose production exceeded 1 billion pounds in 1976 were
dimethyl terephthalate (7,211 million pounds), and phenol (2,121 million
pounds). Other large-volume intermediates produced in 1976 were isocyanates
(948 million pounds), phthalic anhydride (902 million pounds), cyclohexanone
(641 million pounds), aniline (544 million pounds), dodecylbenzené (529 mil-
lion pounds), bisphenol A (449 million pounds), nitrobenzene (409 million
pounds), 2,4 (and 2,6)-dinitrotoluene (396 million pounds), monochlorobenzene
(329 million pounds), and 2,4-dinitrotoluene (328 million peunds). The 12
chemicals noted above accounted for 75 percent cf the total output of
intermediates in 1976.

! Items transferred from cyclic intermediates to primary products from

petroleum and natural gas are ethylbenzene, cyclohexane, styrene, m-xylene,
o-xylene, p-xylene, and cumene.






CYCLIC IWTERMEDIATES

TABLE 1,--CvcrLic INTERMEDIATES: U.S. PRODUCTION AND sALES. 1976

[Listed below are all cyclic intermediates for which any reported data on production and/or sales may be published.
(Leaders (...) are used where the reported data are accepted in confidence and may not be published or where no
data were reported.) Table 2 lists alphabetically all cyclic intermediates on which data on production and/or
sales were reported and identifies the manufacturers of each]

: SALES
CYCLIC INTERMEDIATES :  PRODUCTION : UNIT
: : QUANTITY VALUE VALUE!
1,000 : 1,000 H 1,000 : Per
pounds : pounds :  dollars : pound
Grand total H 19,795,832 : 7,663,691 : 2,386,993 : $0.31
Acetodacetanilide : ve : 3,867 : 2,759 : .71
o—Acetoacetanisidid H vee : 1,077 : 1,785 : 1.66
o-Acetoacetotoluidide = : s H 723 : 738 : 1.02
4'-Aminoacetanilide (Acetyl-p-phenylenediamine)------ : 366 : ‘e : “en : e
4-Amino-4'-nitro-2,2'-stilbendisulfonic acid--- : 134 : - : v : ves
p-{ (p-Aminophenyl)azo]benzenesulfonic acid———~---——— : 411 : e : s : ee
Aniline (Aniline oil) : 543,779 : 156,696 : 42,895 : .27
Anilinomethanesulfonic acid and salt-—==-—r———uwee—m H 466 : PN : ‘e H e
Benzaldehyde, tech B 8,285 : 8,772 . 5,124 .58
Benzoic acid, tech : 79,654 32,956 : 7,561 : .23
2-Benzothiazolethiol, sodium salt . e . 3,012 . 1,912 . .63
Biphenyl H 56,894 . 14,438 4,073 .28
Chlorobenzene, mono- . 329,072 . 67,895 : 16,786 : .25
4-Chloro-3-nitrobenzenesulfonamide : 697 : . : e : N
4-Chloro-3-nitrobenzenesulfonyl chloride-—-=-———=——-~ : 524 : aes : AN : i
Cresols, total? : 100,211 : 95,186 : 44,876 : .47
o-Cresol: : 22,187 : 20,731 : 8,785 : .42
All other’® : 78,024 : 74,455 : 36,091 : .48
Cresylic acid, refined? B 57,107 : 31,114 : 11,814 : .38
Cyclohexanon : 640,794 : . : e : ae
Cyclohexylami B e : 6,045 : 4,327 72
1,4-Diamino-2, 3-dihydroanthraquinone-—=-==———-cecw-— H 531 : e : PR : e
o-Dichlorobenzene: : 48,594 24,116 6,999 : .29
p-Dichlorobenzen : 36,699 : 37,460 : 8,545 : .23
2, 4-Dichlorophenol. : e : 4,389 : 2,444 : .56
Dicyclohexylamin : e : 686 : 570 : .83
N,N-Diethylaniline - : 1,991 : 1,336 : 1,350 : 1.01
9,10-Dihydro-9,10-dioxo-1-anthracenesulfonic acid and : H : :
salt (Gold salt) H 1,073 : e : ves : oo
1,4-Dihydroxyanthraquinone (Quinizarin)-—--—-~——————- : 1,717 167 : 344 2.06
2, 4-Dihydroxybenzophenone : 304 : e : . : ves
1,8-Dihydroxy-4,5-dinitroanthraquinone~——==~m~————euc : 251 : N : . : .
N,N-Dimethylanilin : 13,560 : 8,124 : 4,601 : .57
N,N-Dimethylbenzylamine : 184 : 109 : 198 : 1.82
N,N-Dimethylcyclohexylamin : 4,028 : 3,889 : 4,283 1.10
4,4'-Dinitrostilbene-2,2"'-disulfonic acid-——-=---—-—- : 11,089 : . : N : oo
2,4-Dinitrotoluen : 327,983 : H :
2,4 (and 2,6)-Dinitrotoluene : 396,359 : eee H : .
Dodecylbenzene : 528,681 : 418,109 : 105,523 : .25
N-Ethylaniline, refined H 1,049 : 910 : 830 : .91
2-(N~Ethylanilino)ethanol : 291 : - : . : .
Hydroquinone, tech, grad . 10,287 : 17,299 : 1.68
Isocyanic acid derivatives, total : 948,277 : 848,840 : 362,280 : .43
Polymethylene polyphenylisocyanate : 312,548 : 259,273 : 115,037 : 44
Toluene-2,4- and 2,6-diisocyanate (80/20 mixture)-- : 563,752 . 532,582 ; 201,431 .38
Other isocyanic acid derivatives : 71,977 ; 56,985 45,812 . .80
4,4'~Isopropylidenediphenol (Bisphenol A)-—-—=~—-c—euae : 448,832 : 113,192 : 41,470 : .37
Melamin : 126,246 : 80,119 : 26,781 : .33
DL~p-Mentha~1,8-diene H 11,173 : 6,078 : 798 : .13
Metanilic acid (m-Aminobenzenesulfonic acid)-—~-——eeec : 1,594 : . : vee : e
4,4"'-Methylenedianilin : e : 1,174 1,716 : 1.46
3-Methyl-1-phenyl-2-pyrazolin-5-one (Developer Z)---- : e : 13 : 29 : 2.23
a-Methylstyrene : 61,363 : 48,178 : 7,363 : .15
3'-Nitroacetanilid : 36 : ven : . : .

See footnotes at end of table.



38 SYNTHETIC ORGANIC CHEMICALS. 1976

TABLE 1.--Cvcric INTERMEDIATES: U.S. PRODUCTION AND SALES, 1976--CONTINUED

: : SALES
CYCLIC INTERMEDIATES : PRODUCTION : : : UNIT
: QUANTITY VALUE : VALDE!
1,000 : 1,000 : 1,000 : Per
pounds : pounds :  dollars : pound
Nitrobenzen : 409,023 : 19,544 : 4,521 : $0.23
5~Nitro-o-toluenesulfonic acid [SO H-1l]-————-=ceeee—m : 7,400 : e : v : cee
Nonylphenol : 77,974 : 35,751 : 10,729 : .30
1~[ (7-Oxo-7H-benz[de]anthracene-3~yl)amino}anthra- B : H B
quinone: : 238 : vee : vee : ves
Phenol, total? : 2,121,434 : 969,277 : 214,580 : .22
From cumene: : 1,926,403 : 890,798 : 195,560 : .22
Other : 195,031 : 78,479 : 19,020 : .24
2,2'-[(Phenyl)imino]diethanol (N-phenyldiethanol- : : : B
amine) H 497 : 302 : 200 : .66
Phthalic anhydride : 902,382 : 528,789 : 118,136 : .22
2-Picoline (0~Picoline)? : 416 : 425 : 401 : .94
Piperidin - : 509 : - : ven H .
Salicylaldehyde : 4,414 2,864 : 7,173 : 2.50
Salicylic-acid, tech. grad : 31,265 : 3,968 : 3,298 : .83
Terephthalic acid, dimethyl ester"---—-ceceemm——e——o : 7,210,613 : vee 2 e 2 ves
Toluene-2,4-diamine (4-m-Tolylenediamine)-—===—==c==- : 233,103 : . : v : e
7,7'-Ureylenebis[4~hydroxy-2-naphthalenesulfonic B : : :
acid] (J Acid urea) : 338 : - : e : cee
All other cyclic intermediates : 4,005,927 : 4,073,814 1,289,882 : .32

Calculated from rounded figures.
Does not include data for coke ovens and gas-retort ovens, reported to the Division of Fuels Data, U.S. Bureau
of Mines.
Figures include (o,m,p)-cresol from coal tar and some m—cresol and p-cresol.
% The figures for terephthalic acid, dimethyl ester (DMT) include both the acid itself and the dimethyl ester.



TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFED BY MANUFACTURER, 1976

(CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH A "@"; CHEMICALS NOT SO MARKED
DO NOT APPEAR IN TABLE 1 BECAUSE THI REPOKTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY NOT BE PUBLISHED.
MANUPACTURERS IDENTIFICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AND "X" SIGNIPFIES THAT THE MANUFACTURER DID
NOT CONSENT TO HIS IDENTIPICATION WITH THE DESIGNATED PRODUCT. COMPANY IDENTIFICATION CODES WHICH ARE FOLLOWED
BY AN "(E)*" ARE SO LABELED BECAUSE THE COMPANY FAILED TO SUPPLY THE U. S. INTERNATIONAL TRADE COMMISSION WITH
THEIR DATA IN SUFPICIENT TIME FOR ITS INCLUSION IN THIS REPORT. THE COMPANY IS PRESUMED TO HAVE CONTINUED
PRODUCTION OF THE.COMPOUND IN QUESTION IN 1976 AND THL VOLUME OF PRODUCTION AND SALES HAS BEEN ESTIMATED BY THE
USITC STAFF MEMBERS)

CYCLIC INTERMEDIATES : MANUPACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

8-ACETAMIDO-1- (4~ACETAMIDO-2-HYDROXY-5~NITROPHENYLAZO) -2

“NAPHTHOL = = = = = = = = = = = = = = = = ~ - - - — - : TRC.

3-% (2- ACETAMIDO-4-AHMINOPHENYL) AZO#~1,5-NAPHTHALENEDISULF :

ONICACID= = = = = = = = = = = = = = = — = = - = = = = : TRC.

2,2'-#% (5-ACETAMIDO-2-ETHOXYPHENYL) IMINO*DIETHANOL- - - - : EKT, TCH.

ACETANILIDE, TECH. = — = — = = = = = = = = = = = = = - - : ABA, SAL.

ACETANILIDE N.F. - - = = = = = - = = = I : SAL.

PARA=ACETANISIDIDE = = = = = = = = = = = = = = = = = = = : EKT.

ACETIC ACID, PHENYL ESTER- - - = = = = = - - = = = = — - : DGO.
@®ACETOACETANILIDE - = = = = = = = = = = = = - = = = - - - : EKT, FMP(E), HST.
@ ORTHO-ACETOACETANISIDIDE - = = = = — = = = = = = = = = — : EKT, PSP (E), HST.
@ ORTHO-ACETOACETOTOLUIDIDE- - — = — = = = = = = = = = = — : EKT, FMP(E), HST.

2',4'~ACETOACETOXYLIDIDE = — = = = — = = = = — = = - = = : HST.

3~ACETANIDO-N- (2~SUCCINIMIDOETHYL)-N-ETHYLANILINE- - - - : EKT.
1'=ACETONAPHTHONE- - = = = = = = = = — = = = = - - - - - : GIV.

ACETONE PHENYLHYDRAZONE- = = = = = = = = = = = = = = = = : DUP.

ACETOPHENONE, CRUDE- = = = = = = = = - = = - - - - - - - : ACS.

ACETOPHENONE, TECH.= = = = = = = = = = = = = = = = = = - : CLK, SKo, uUcC.

PARA=ACETOTOLUIDIDE- — — = = = = = = = = = = = = = = = - : EK.

N-ACETYLANTHRANILIC ACID = — — = — = = = = =~ = = = — — = : DGO, SW(L).

PARA-ACETYLBENZENESULPONAMIDE- - - —= = = = = = — = — — = : LIL.

PARA-ACETYLBENZENESULFONIC ACID, SODIUM SALT - - - - — - : LIL.

PARA-ACETYLBENZENESULFONYLURETHANE - - = - = - — - - - - : LIL.

N-ACETYLSULFANILYL CHLORIDE- — - — = = = = = = = = ~ — = : ACY, ARA.

ALKYLBENZENES: :

ALKYLBENZENE ALL OTHER (EXCEPT DODECYL, TRIDECYL AND S :
TRIGHT=CHAIN) = = = = = = = = = = = = = = = = = = = : Ucc, WEC.

SILVIAILIINT ITTIAD
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
‘IDENTIPIED BY MANUFACTURER, 1976--CONTINUED

ALKYLBENZENES:

ALKYLBENZENE STRAIGHT-CHAIN (EXCEPT DODECYL AND TRIDEC
YL) = = = = = = = = = - - - - - - - - - - -~ - - -

DODECYLBENZENE (INCLUDING TRIDECYLBENZENE):
@DODECYLBENZENE, STRAIGHT-CHAIN - - - = = = = = = = =
DODECYLBENZENE, OTHER- = = = = = = = = = = = = = = =
3'-AMINOACETANILIDE- - = = = = = = = = = = = = = = = = =
@U*-AMINOACETANILIDE (ACETYL-PARA-PHENYLENEDIAMINE) - - -
39-AMINO-PARA-ACETANISIDIDE- - - = = = = = = = = = - — =
3'-AMINOACETOPHENONE = = = = = = = = = = = = = — = = - -
5-AMINO-2- (PARA~AMINOANILINO) BENZENESULFONIC ACID- - - -
2- (PARA-AMINOANILINO)~5- NITROBENZENESULPONIC ACID- - - -
3-AMINO-PARA-ANISANILIDE - ~ = = = = = = = = = = = = = —
1-AMINOANTHRAQUINONE AND SALT- = = = = = = = = = = = = =
6~AMINO-3,4'-AZODIBENZENESULFONIC ACID (C.I. ACID YELLOW
9) = = = m == e o= e mm oo - - e e oo oo
PARA-AMINOBENZAMIDE- - = = = =~ = = = = = = = = — = - - -
1-AMINO-4-BENZAMIDOANTHRAQUINONE - = = = = = = — = = = =
7- (PARA-AMI NOBENZAMIDO) -4~HYDROXY-2-NAPHTHALESULFONIC AC

ORTHO-AMINOBENZENETHIOL- = = = = = = = = = = = = - = « =
PARA-AMINOBENZOIC ACID, TECH.- = = = = = = = = = = - - -
2-AMINO-6-BENZOTHIAZOLECARBOXYLIC ACID =~ = = = - - - - =
1-AMINO-4-BROMO-9, 10-DIKYDRO-9, 10-DIOX0-2-ANTHRACENESULF

ONIC ACID AND SODIUM SALT - = = = = = = = = = = = = =
1~AMINO-2-BROMO-4-HYDROXYANTHRAQUINONE = = = = - = = = =
1-AMINO-2-BROMO~U4-PARA-TOLUIDINOANTHRAQUINONE- - - - - =
1-AMINO-5-CHLOROANTHRAQUINQNE- - - = = = = = = = = = = =
2=-AMINO- 1-CHLOROANTHRAQUINONE- - = = = = = = = = = = = -
4-AMINO-6-CHLORO-META-BENZENEDISULFONAMIDE - - -~ - = = =
4-ANINO-6-CHLORO-META-BENZENEDISULFONAMIDE HYDROCHLORIDE
2~-AMINO-6-CHLOROBENZOTHIAZOLE HYDROCHLORIDE- = - - - - -
1-AMINO-2-CHLORO-4-HYDROXYANTHRAQUINONE- = = = = = = = =
2-AMINO-6-CHLOROPYRAZINE - - - = = = = = = = = = = = « -
3-AMINO-6-CHLOROPYRIDAZINE = = = = = = = = = = = = = = =
2-AMINO~-5~CHLORO-PARA-TOLUENESULFONIC ACID *S0/3H=1% - -
6-AMINO-4-CHLORO-META-TOLUENESULFONIC ACID *SO/3H=1% - -

: MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

: MON, WTC.

: co, MON, UCC, WTC.
: co, SOC, WTC.

: DGO, TRC.

: GAF, SAL, TRC.

: EKT.

: DUP, MON.

: TRC.
: TRC.
: PCH.

: ACY, TRC.

: TRC.
: SAL.
: ACY, TRC.

: TRC.
: FMI.
: PD, SAL.
: DUP.

: AC(E), TRC.
: ACY, DUP, VEC.
¢ IRC.

: TRC.

: DUP.

: NES.

: ABB.

: DUP.

: TRC.

ACY.

ACY.

ACY, HSC.

ACY, DUP, HSC.

oY
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

2=-AMINO-PARA-CRESOL= = = = = = = = = = = = = = = = =« - =
1-AMINO-2,4~DIBROMOANTHRAQUINONE - = = = = = = = = - - -
1-AMINO-2,4-DICHLOROANTHRAQUINONE- = = - = = = = = = = =
2-AMINO-5,6-DICHLOROBENZOTHIAZOLE~ = - - = = = = = = = =
1-AMINO-9,10-DIHYDRO-9,10-DIOX0O-4~-PARA-TOLUENESULFONAMID
O~2~ANTHRACENESULPONIC ACID, SODIUM SALT- - = - = = -
5~AMINO-4,5'-DIHYDROXY-3,4'-% (2-METHOXY~-5-METHY L-PARA-PH
ENYLENE) BIS(AZ20) *~DI-2, 7T-NAPHTHALENEDISULFONIC ACID,
5'~BENZENESULFONATE = = = = = = = = = = = = = =« - = =
3-AMINO-9-ETHYLCARBAZOLE - - - = = = = = = = = = = = = -
4-RAMINO-N-ETHYL-N- (BETA-METHYLSULFONAMIDOBTHYL) -META-TOL
UIDINEPHOSPHATE = — = = = = = = = = = = = = = = = = =
4~-AMINO~-S-HYDROXY~2,7-NAPHTHALENEDISULFONIC ACID, BENZEN
ESULFONATE= = - = = = = = = = = = = = = = = =« = = = -
4~AMINO-S5-HYDROXY-2,7-NAPHTHALENEDISULFONIC ACID, MONOSO
DIUM SALT =~ = = = = = = = = = = = = = = = = = = = - =
4-AMINO-3-HYDROXY=-1-NAPHTHALENESULFONIC ACID - = = = = =
6—AMINO-4-HYDROXY-2-NAPHTHALENESULFONIC ACID, SODIUM SAL

7-AMINO-4-HYDROXY-2-NAPHTHALENESULFONIC ACID, SODIUM SAL
T ——————————————————————————
3-AMINO-2-HYDROXY-5-NITROACETANILIDE - —= = - = = = = - -
2- (2-AMINO-5-HYDROXY-7-SULFO-1-NAPHTHYLAZ0) ~5-NITROBENZO
IC ACID ~ = = = = = = = = = = = = = = = = = = = = = =
3-AMINO-4-METHOXYBENZENESULPONIC ACID- = = = = = = - - -
5-AMINO-6-METHOXY-2-NAPHTHALENESULFONIC ACID - - - - - -
META=# (4= AMINO-3-METHOXYPHENYL) AZO*BENZENESULPONIC ACID
2-AMINO-4-METHOXYTOLUENE = = = = = = = = = = = = = = - =
4=# (4-AMINO-5-METHOXY-ORTHO-TOL YL) AZO*~-4~HYDROX¥-2, 7-NAP
HTHALENEDISULPONIC ACID, BENZENESULFONATE - - - - - -
3- (4~ AMINO-5-NETHOXY-ORTHO-TOLYLAZO) -1, 5~NAPHTHALENEDISU
LPONIC ACID = = = = = = = = = = = = = = = = = = = = =
7-% (4~AMING-5-METHOXY-ORTHO-TOLYL) AZ0*-1, 3-NAPHTHALLNEDI
SULFONIC ACID = = = = = = = = = = = = = = = = = = = =
3-AMINO-4~METHYLBENZAMIDE- = = = = = = = = = = = = = = =

: MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

: TRC.
: DUP, TRC, VPC.
: TRC.
t SAL.
TRC.
: TRC.
: SDC.
s WAY.
TRC.

ACS.
: ACY, TRC.

: TRC.

: AC(E), TRC.
TRC.

TRC.

: EK.

: TRC.

: AC(E), TRC.
: HST.

: TRC.
: TRC.

: TRC.
: SAL.

SALYIAIYILINT ITIAD
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUPACTURER, 1976--CONTINUED

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

4-AMINO-4'— (3-METHYL~-5-0X0-2-PYRAZOLIN-1-YL)~2,2'-STILBE

NEDISULPONIC ACID = = = = = = = = = = = = = = = = = = : TRC.
2-AMINO-6-METHYLPYRIDINE = = = = = = = = = = = = = — = = : RIL(E).
2-AMINO~U4~ (AETHYLSULFONYL) PHENOL - = = = = = = = = = = = : TRC.
2-AMINO-6- (METHYLSULFONYL) BENZOTHIAZOLE- - - -~ = - — — — : EKT.
2-AMINO-5-MCTHYL-1,3,4-THIADIAZOLL = = = = - = = - - - - : ACY.
2-RAMINO-1,5-NAPHTHALENEDISULFONIC ACID - - = = = = - - = : ACY, SDH.
3-AMINO-1,5-NAPHTHALENEDISULPONIC ACID - = = = = - = = - : TRC.
6-ANINO-1, 3-NAPHTHALENEDISULPONIC ACID (AMINO I ACID)- - : AC(E), TRC.
7-AMINO-1,3-NAPHTHALENEDISULFONIC ACID - - = - = - - = = : AC(E), DUP, TRC.
1-AMINO-2-NAPHTHALENESULPONIC ACID  (ORTHO-NAPHTHIONIC :

ACID) = = = = = = = = = = = = = = = = = = = = = = = = : DUP.
2-AMINO-1-NAPHTHALENESULPONIC ACID = = = = = = = = = = - : ACY, SW(E).
6-AMINO-2-NAPHTHALENESULFONIC ACID - - - - = - - = - — - : TRC.
2-AMINONAPHTHALENE-4,6,8-TRISULPONIC ACID- - — = - = - - : TRC.
7-AMINO-1,3,6-NAPHTHALENETRISULFONIC ACID- - - = = = - = : AC(E).
B-AMINO-2-NAPHTHOL = = = = = = = = = = = = = = = = = = = : BUC, TRC.
2~ (2-AMINO-1-NAPHTHYLAZO-4~-(1,1,3,3-TETRAMETHYLBUTYL) ) PH :

ENQL- = = = = = = = = = = = = = = = = = = = « - - — - : GAP.
2-AMINO-6-NITROBENZOTHIAZOLE ~ = = = = = = = = = = = = - : SAL.

@4~AMINO-4*-NITRO~2,2*-STILBENEDISOLFONIC ACID- - - - - - : AC(E), GAP, TRC.
2-AMINO-5-NITROTHIAZOLE= = = = = = = = = = = = = = = = = : PCW.
3-AMINO~2-OXAZOLIDINONE= = = = = = = = = = = = = = = = = : NOR.
6-AMINOPENICILLANIC ACID - = = = = = = = = = — = - = - — : WYT.
ORTHO-AMINOPHENOL= = = = = = = = = = = = = = = = = = = = : SDC.
PARA-AMINOPHENETYL ALCOHOL — = = = = = = = = = = = = = = : EKT.

PARA-AMINOPHENOL = — = = = = = = = = = = = = = = = - = = ARA, MAL, SDC.

META-#* (PARA-AMINOPHENYL) AZO¥*BENZENESULFONIC ACID - - - - : TRC.
@PARA-* (PARA~AMINOPHENYL) AZO*BENZENESULFONIC ACID - - - - : ACY, DUP, TRC.
7-(4-AMINOPHENYLAZO)~-1,3-NAPHTHALENEDISULFONIC ACID- - = : TRC.
5-% (PARA-AMINOPHENYL) AZO*SALICYLIC ACID- = = = = = = = = : TRC.
2- (PARA-AMINOPHENYL) -6-METHYL-7-BENZOTHIAZOLESULFONIC AC :
ID AND SALT = = = = = = = = = = = = = = = = = =~ —- = = : DUP, TRC.
1- (META-AMINOPHENYL) -5-0X0-2-PYRAZOLINE-3-CARBOXYLIC ACI :
D=~ === s s - - m s - - s, - - - - ¢ TRC.

2-ANINOPYRIDINE- = = = = = = = = = = = = = = = = = = = = : NEP, RIL(E).

44
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER RBPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

: MANUFACTURERS IDENTIFICATION CODES
: {(ACCORDING TO LIST IN TABLE 3)

SALVIAIWYIINT I1TIAD

4-AMINOPYRIDINE- - = — = = = = = = = = = = = = — = — = = : RIL(E).
2-AMINOPYRIMIDINE- = = = = = = = = = = = - — = = = - = = : ACY.
3-AMINO-PARA-TOLUAMIDE = = = = = = = = = = = = = = = — = : SDH.
ALPHA- AMINO-PARA-~TOLUENESULPONAMIDE- - = = — = = = = — = : SDW.
4~AMINO-META-TOLUENESULFONIC ACID #*SO/3H=1%- - - - = - - : ACY, DUP.
6-AMINO-META-TOLULNESULFONIC ACID *SO/3H=1%- - = - - — = : DUP, HSC.
META- (4-AMINO-3-TOLYAZO) BENZENESULFONIC ACID - - - - — - : TRC.
7~ (4-AMINO-ORTHO-TOLYLAZO) -1, 3-NAPHTHALENEDISULFONIC ACI :

D- = = === == = - - = = - - e - —- - - - -~ : TRC.
3-% (4-AMINO-ORTHO-TOLYL)AZO*~1, 5-NAPHTHALENEDIS ULFONIC A :

CID = = = = = = = = = = = = = = = & = = — = = = = - = : TBC.
5-AMINO-2,4-XYLENESULPONIC ACID- - = = = = = = = = — — = : DUP.
2-AMYLANTHRAQUINONE TECHe= = = = = = = = = = = = = = - = : DUP.

@ANILINE (ANILINE OIL)------------= = = = = = = - = - - - : ACY, DUP, PST, MAL, MOB(E), RUC, UPJ, USR.
ANILINE HYDROCHLORIDE= = = = = = = = = = = = = = = = = = : ACY.
2-ANILINOETHANOL = = = = = = = = = = = = = = = = = = = = : MIL, TCH.
7-ANILINO-4-HYDROXY=-2-NAPHTHALENESULFONIC ACID — - - - - : TRC.

@ANILINOMETHANESULFONIC ACID AND SALT - - - = - — = - - - : ACY, DUP, TRC, VPC.
8-ANILINO-1-NAPHTHALENESULFONIC ACID  (PHENYL PERI ACID :

| I el T : SDC.
ORTHO-ANISALDEHYDE - - = —= = = = = = = = = = = = - — — - : ASL.
ORTHO=-ANISIDINE- = = = = = = = = = = = = = = = = = - - = : AC(E), DUP.
PARA-ANISIDINE = = = = = = = = = = = = = = = = = = = - = : DUP.

ORTHO-ANISIDINO
ANISOLE, TECH.

METHANESULFONIC ACID- - = = = = = = = = =

ANTHRANILIC ACID = = = = = = = = = = = = = = =« = = = = =

ANTHRAQUINONE, 10
N,N'- (1, 5-ANTHRAQ
4%, 4% - pAZOBIS*U~

@BENZALDEHYDE, TEC

1~BENZAMIDO-4~-BRO
1-BENZAMIDO-5-CHL
4-BENAMIDO-S5—-HYDR
7-BENZAMIDO-4-HYD
BENZANILIDE~- - -
7H-BENZ*DE*ANTHRA

0% = =~ = = = = = == == == -« -~
UINONYLENE) DIANTHRANILIC ACID - - - - =
BIPHENYLCARBOXYLIC ACID*- = - - = = = =

MOANTHRAQUINONE - = = = = = = = - = = -
OROANTHRAQUINONE- - = = - = = = = = - -
0XY-2,7-NAPHTHENEDISULFPONIC ACID- - - -
ROXY-2~-NAPHTHALENESULFPONIC ACID - = =~ -

CEN-T7-0NE - = = = = = = = = = = = — = =

AC(E), GAF, TRC.
DUP, GIV, OPC.

SHW (E).

TRC.
TRC.
DUP.
HN,

KLY,

AC(E)-

TRC.
TRC.
TRC.
DUP.

AC(E),

MNR, UOP.

ACY, DUP, TRC.

€Y



TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WEBRE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUPACTURER, 1976--CONTINUED

.CYCLIC INTERMEDIATES : MANUFACTURERS IDENTIFICATION CODLS
: (ACCORDING TO LIST IN TABLE 3)
: -
BENZENESULPONIC ACID = = = = = = A : UPF.
BENZENESULFPONIC ACID, PROPYL ESTER - = = = = = = = = = = : CWN.
1,2,4,5-BENZENETETRACARBOXYLIC-1,2:4, 5-DIANHYDRIDE - - - : DUP.
1,2,4-BENZENBTRICARBOXLIC ACID 1,2-ANHYDRIDE (TRIMELLITI :
C ANHYDRIDE)= = = = = = = = = = = = = = = = = = =« - = : ACC.
BENZHYDROL = = = = = = = = = = = = = = = = = = = = = - = : UoP.
BENZIDINE BASE = = = = = = = = = = = = = = = = = = = = = : ACS.
BENZILIC ACID- =~ = = = = = = = = = = = = = = = = = — - - : LEM.
@BENZOIC ACID, TECH.= = = = = = = = = = = = = = = = - = - : HN, KLM, PFZ, VEL.
BENZOIN- = = = = = = = = = = = = = = = = = = = = = =« =« = : SFs.
BENZOIN ISOBUTYL ETHER = - = = = = = = = = = = = = — = =~ : SPS.
BENZOIN ISOPROPYL ETHER- = = = = = = = = = =« = = = - = = : SFS.
BENZONITRILE — = = = = = = = = = = = = = = = = = « = = - : VEL.
@2-BENZOTHIAZOLETHIOL, SODIUM SALT~- = = = = = = = = = = - : ACY, GYR, USR.
TH-BENZOTRIAZOLE - = = = = = = = = = = = = = = - = - - - : SW(E).
2H-3, 1-BEN2OXAZINE-2,4 (1H)-DIONE - - - = = = = - = = - - : SW(E).
2-BENZOXAZOLETHIOL =~ =~ = = = = = = = = = = = = = = - = = : EK.
ORTHO-BENZOYLBENZOIC ACID- = — = = = = = = = = = = « = = : ACY, DUP, GAF.
BENZOYL CHLOBIDE = = = = = = = = = = = A - - - - - : HK, VEL.
BENZYLAMINE~ = = ~ = = = = = = = = = = = = = = = = - - = : ARS, HMLS.
BENZIL = - = = = = = = = = = = = = = = = = = = - = = = = : LEN.
BENZYL ETHER (DIBENZYL ETHER)~ = = = = = = = = = = = = = : UOP.
3- (BENZYLETHYLAMINO) ACETANILIDE- - = = = = = = = = - - = : EKT.
4,4*-BENZYLIDENEDI-ORTHO-TOLUIDINE - = = = = = = = - = - : ACY.
6-BENZYLIDI NEAMINOPENICILLANIC ACID, TERTIARY OCTYLAMINE :
SALT = = = = = = = = = = = = = = = = = = = = = = = = : TRD.
6*-N-BENZYLOXYCARBONY L-TRI-N-SALICYLYDENE KANAMYCIN A- - : X.
1-BENZYL-4-PHENYLISONIPECOTIC ACID - = = = = = = = = « - : SDW.
1-BENZYL-4-PHENYLISONIPECOTONITRILE- = = = = = = = = = = : SDW.
BENZYLTRIMETHYLAMMONIUM CHLORIDE = = = = = = = = = = = = : MLS.
*4,4%-BI-7TH-BENZ*DE*ANTHRACERE*-7,7'-DIONE -~ = - = - - - : ACY, DUP.
@BIPHENYL = = = = = = = = = = = = = = = = = = = = = = - - : CHL, DOW, GOC, MON, SNT(E).
N-N-BIS CYANOETHYLANILINE- = = = =~ = = = = = = = = = = = : DUP.
3¢-*BIS (2-ACETOXYETHYL) AMINO*¥-PARA-ACETONISIDIDE - - - - : EKT, TCH.
BIS (PARA-AMINOCYCLOHEXYL) METHANE = = = = = = = = = = = = : DUP.

1,4-BIS* 1-ANTHRAQUINONYLAMINO*ANTHRAQUINONE- - - - - - - : DUP, TRC.

by
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TABLE 2.-—CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIPIED BY MANUFPACTURER, 1976--CONTINUED

1, 4-BIS*1-ANTHRAQUINONYLAMINO*ANTHRAQUINONE AND 1,4~BIS*
5-CHLORO-1-ANTHRAQUINONYLAMINO*ANTHRAQUINONE (MIXED)
1,5-BIS* 1-ANTHRAQUINONY LAMINO*ANTHRAQUINONE- - - - - - -
2,6-BIS(PARA-AZIDOBENZYLIDENE) - 4-METHYLCYCLOHEKANONE - -
ALPHA-ALPHA-BIS (3, 5-DIBRONO~-4—HYDROXY-ORTHO-TOLY) ~ALPHA~
HYDROXY-ORTHO-TOLUENESULFONIC ACID, SODIUM SALT - - =
4,4+-BIS*DIETHYLANINO*BENZHYDROL SALT, 2,7-NAPHTHALENEDI
SULPONIC ACID MIXTURE — - = = = = = = = = = = = = = =
4,4%-BIS*DIETHYLAMINO*BENZOPHENONE (BTHYL KETONE BASE) -
4-BIS* (PARA-DIETHYLAMINOPHENYL) METHYL*-2,7-NAPHTHALENEDI
SULFONIC ACID, LEUCO PORM = = = = = = = = = = = — = -
4,4v-BIS*DIMETHYLANINO*BENZHYDROL (MICHLER'S HYDROL) - -
4,4*-BIS*DIHETHYLAMINO*BENZOPHENONE (MICHLER'S KETONE) -
BIS (BETA-DIMETHYLAMINOETHYL) PHENYLACETONITRILE - - - - -
1,5-BIS*2,4~DINITROPHENOXY*-4,8-DINITROANTHRAQUINONE - -
3'-*BIS(2-HYDROXYETHYL) ASINO*ACETANILIDE - - — = = - - =
3'-#BIS(2-HYDROXYETHYL) AMINO*BENZANILIDE, DIACETATE ESTE
R ——————————————————————————
3¢-%BIS (2-HYDROXYETHY L) AMINO*-4 '-METHOKYACETANILIDE- - -
4,4v-BIS* (PARA-HYDROXYPHENYL) AZ0%-2,2'-STILBENEDI SULFONI
C ACID (C.I. DIRECT YELLOW 4) = - = = = = = = = - = -
BIS- (ORTHO-NITROPHENYL) SULFIDE = = = = = = = = = = = = =
2,4-BIS(XYLYLAZO) KESOBRCINOL -~ = = = = - = = - = = = = -
PARA-BROMOANILINE- = - - = = = = = — = = = = = = = - - =
PARA-BROMOANISOLE- = = = = = = = = = = = = — = = = = = =
3-BROMO-7H~BENZ*DE+*ANTHRACEN-7-ONE (3~BROMOBENZANTHRONE)
6-BROMO-5-CHLOROBENZOXAZOLONE- = = = = = = = — = = = = -
2-BROMO-6-CHLORO-U4-NITROANILINE- = = = = = = — = = - — -
2-BROMO-4, 6~DINITROANILINE - = = = - = = = = = = = - - -
BROMOETHYLBENZENE- — = = = - = = = = = = = = = = = = = «
2-BROMO-4 ¢~ NITROACETOPHENONE = = - — = = = = = — = = - =
(PARA-BROMOPHENYL) ACETONITRILE = = = = = = = = = = — = =
PARA-BROMOTOLUENE- = = = = — = = = = = = = = - = = = = -
3~ (N-BUTYLANILINO) PROPIONITRILE- - = = = = = = = = = = =
2-TERT-BUTYLANTHRAQUINONE~ - = = = = = = = = = = = = = =
PARA-TERT-BUTYLBENZALDEHYDE- -~ = = — = = = = = = = — = =

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

60 a4 es 65 05 a0 4e B0 4% s 68 6o s o

TRC.
TRC.
X.

s 0e e
v
(=]
=]
.

4 ee 0
[
.

TR
Q< x
> o
N el ]
s 4

: OPC.

: ACY, DUP.
: SW(E).

: HST.

: AC(E), HST, SDC.
: RSa.

: GAF.

¢ SFS.

: BK, SPS.
: TCH.

: DUP.

: GIV.
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUPACTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES : MANUPACTURERS IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)

TERT-BUTYLBENZENE~ = = = = = = = = = = = = = = = = = = = : O0QP.
PARA-TFERT~BUTYLBENZOIC ACID- - = = = = = = = = = = = = = : SHC.
ORTHO~ (PARA-TERT~BUTYLBENZOYL) BENZQIC ACID = - - = = = = : DUP.
6-TBRT-BUTYL-META-CRESOL = = = = = = = = = = = = = = = = : KPT.
2-TERT-BUTYL-PARA-CRESOL = = = = = = = = = = = = = = = = ¢ ACY.
2'-TERT-BUTYL-4",6'-DIMETHYLACETOPHENONE = = = = = = = = : GIV.
2-TERT-BUTYL-4-ETHYLPHENOL - - - = = = = = = = = = = - ~ : ACY.
TERT-BUTYLEYDROQUINONE = = = = = = = = = = = = = = « - - : X.
NI/-BUTYL-4~METHOXYMETANILANIDE- - = = = = = - - = = = = : ALL.
2-TERT~BUTYL-S-METHYLANISOLE - = = = = = = = = = = = = = : GIV.
ORTHO-SEC-BUTYLPHENOL- = = = = = = = = = =~ = = = = = = = : TNA(E).
ORTHO-TERT-BUTYLPHENOL - = = = = = = = = =« = =« = = = « =« : TNA(E) .
PARA-TERT-BUTYLPHENOL- - = - -~ =~ - m T, .- - - - - : DOW, PRD, SCN.
BUTYLPHENOLS, MIXED- = = — = = = = = = = = = = = = = = = : DOW, SCN.
PARA-TERT-BUTYLTOLUENE - = = = = = = = = = = = = = = = = ¢ GIV, SHC.
5-TERT~-BUTYL~1,2, 3-TRIMETHYLBENZENE- - = = = = = = = -~ = : GIV.
S5-TERT=BUTYL-META-XYLENE - = = = = = = = = = = = = = = = : GIV.
6~-TERT-BUTYL-2,4-XYLENOL = = = = = = = = = = = = = = = = : PIT, PRD, RH.
D=-10-CAMPHORSULPONIC ACID= = = = = = = ~ = - - - - - : KF, OTC(E) .
2-(PARA-CARBOXYPHENOXY)-2-PIVALOYL-2, 4~-DICHLOROACETANILI :

D= = = = = = = = = = = = = = = = - - - =~ -~ - -~ : EK.
CEDRENE=- = = = = = = = = = = = = = = = = = = = =« = == = : GI1V.
2-CHLOROACETAMIDO-5-CHLOROBENZOPHENONE = - = = = - - = = s WYT.
4*-CHLOROACETOPHENQNE= = = = = = = = = = = « = « = = = = : LIL.
4*~ (CHLOROACETYL) ACETANILIDE = =~ = = = = = = = = = = = = : DUP.
META-CHLOROANILINE = = = = = = = = = = = = = = =« =« = - = : DUP.
ORTHO-CHLOROANILINE- = = = = = = = = = = = = = = = = = = : DUP.
PARA-CHLOROANILINE = = = = = = = = = = = = = = = = = = = : DUP, MON.
3~ (ORTHO-CHLOROANILINO) PROPTIONITRILE = = = = = = = = = = : DUP, TCH.
5-CHLORO~ORTHO-ANISIDINE HYDROCHLORIDE -~ - = = = = = = = : ALL.
1-CHLOROANTHRAQUINONE- = = = = = = = = = = = = = = = = « : ACY, TRC.
2-CHLOROANTHRAQUINONE- = = = = = = — = = = = = = = = =« = : ACY.
ORTHO~CHLOROBENZALDEHYDE = = = = = = = = = = = = = = = - : HN.
PARA~CHLOROBENZALDEHYDE= = = = = = = = = = = = = = = - - : HN.

CHLORO-~7H-BENZ*DE*ANTHRACEN-7-ONE (CHLOROBENZANTHRONE) - : ACY, TRC.
@CHLOROBENZENE, MONO—- — = = = = = = = = = = = = = = = = = : ACS, DOwW, MON, MTO, PPG, SCC.

9%
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE LITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUPACTURER,

PARA-CHLOROBENZENESULFINIC ACID- = = = = = = = = = = -« =
PARA-CHLOROBENZENESULFONAMIDE- = =~ =~ — = = = =~ = = = = =
PARA-CHLOROBENZENESULPONIC ACID- = = = = — = = = = = = =
ORTHO-CHLOROBENZOIC ACID = = = = = = = = = = = = = = = =
PA-A~CHLOROBENZOYL CHLORIDE- - - = = = = = = = = = = = =
4,4'- (ORTHO-CHLOROBENZYLIDENE) D1-2,5-XYLIDINE- = - - - =
PARA-CHLOROBENZYLSULFONAMIDE = = = = = = = = = = = = = =
CHLORO (PARA~CHLOROPHENYL) PHENYLMETHANE = = = = = = = = =
CHLOROCYCLOHEXANE= = = = = = = = = = = = = = = = = = = ~
1-CHLORO-2, 5~-DIETHOXY-4-NITROBENZENE = = - - - = - - - -
7-CHLORO-1,3-DIHYDRO-3-HYDROXY-5-PHENYL-2H-1,4-BENZODIAZ

EPIN-2-ONE ACETATE ESTLR- =~ = = = = = = = = = = = = =
7-CHLORO=-1, 3-DIHYDRO-5-PHENYL-2H-1,4~BENZODIAZEPIN~2-ONE

“4OXIDE = = = = = = = = = = = - - - - - =~ - - = - -
2-CHLORO-1, 4~DIHYDROXYANTHRAQUINONE- = = = = = = = = = =
4'-CHLORO-2*,5*-DIMETHOXYACETOACETANILIDE~ = = - = - - =
4-CHLORO-2,5-DIMETHOXYANILINE- = = = = = = = = = = = = =
5-CHLORO-2, 4=DIMETHOXYANILINE- = = = = = = = = = = = = =
2-*PARA-CHLORO~ALPHA- (2-DIMETHYLAMINO) ~-ETHYL*BENZYLPYRID

INE = = = = = = = = = = = = = == = = === = ===~
2~CHLORQO-10-#*3- (DIMETHYLAMINO) PROPYL*PHENOTHIAZINE - ~ -
1-CHLORO-2, 4-DINITROBENZENE (DINITROCHLOROBENZENE) - - -
3-CHLORO-4, 6~DINITROBENZENBESULFONIC ACID - = - = = = - =
3-CHLOROCIPHENYLAMINE=- = = = = = = = = = = = = = = = = =
CHLORODIPHENYLMETHANE- = = = = = = = = = = = = = = = = =
N= (2-CHLOROETHYL) =N—ETHYLANILINE - = = = = - - - - - = =
4-CHLORO-N-ISOPROPYL-3-NITROBENZENESULFONAMIDE - ~ - - -
4-CHLOROMETANILIC ACID = = = = = = = = = = = = = = = = =~
1-CHLORO-2-METHYLANTHRAQUINONE = = =~ = = = = = = = = = =
ALPHA-CHLOROMETHYLNAPHTHALENE, CRUDE - = = = = = = = = <
4=CHLORO-N-METHYL~-3-NITROBBENZENESULFONAMIDE- - - - - - =~
2~CHLORO-10~*3~ (4~METHYL-1-PIPERAZNYL) PROPYL*PHENOTHIAZI

CHLORONAPHTHALENES = = ~ = = = = = = = = = = = = — — = -
2-CHLORO-U4-NITROANILINE (ORTHO-CHLORO-PARA-NITROANILINE)
4~CHLORO-2-NITROANILINE (PARA-CHLCRO-ORTHO-NITRGANILINE)

1976~-CONTINUED

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

TRC.
NES.
SHC,
HN.

HN.

GAF.
PPZ.
oPC,
ACY.
GAF.

WYT.

WYT.
HSH.
PCW.
PCW.
PCH.

SK.
SK.
SDC.
TRC.
SK.
OPC,
GAF.

UPF.

JoP.

UoP.

TRC.

DUP.
ACY,
SPS.
TRC.

SK.

KPT.
DUP.
DUP.

TRC.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

e 8¢ 00 40 as os 0

8Y
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1-CHLORO-5-NITROANTHRAQUINONE- = = = = = = = = = = = - = : TRC.
1-CHLORQ-2=-NITROBENZENE~ - — = = = = = = = = = = = - - = : DUP, MOKN.
1-CHLOBO-3~-NITROBENZENE (CHLORO-META-NITROBENZENE) -~ - - : DUP.
1-CHLORO-4~-NITROBENZENE (CHLORO-PARA-NITROBENZENE) - - - : DUP, MON.
2-CHLORO-5-NITROBENZENESULFINIC ACID - = = = = = = = = - : TRC.
@u~CHLORO-3-NITROBENZENESULFONAMIDE = = -~ = = = = = = - = : AC(E), DUP, EKT, GAF, TRC, VPC.
4-~CHLORO-3-NITROBENZENESULFONANILIDE = = = = = = = = = = : TRC.
2-CHLORO-5-NITROBENZENESULPONIC ACID = - = = = = = = = = : TRC.
2-CHLORO-5- NITROBENZENESULFONIC ACID, SODIUM SALT- - - - : DUP.
4=CHLORO-3-NITROBENZENESULFONIC ACID = = = = = = = — = = : TRC.
@4-CHLORO~3-NITROBENZENESULFONYL CHLORIDE = — = = = - —- = : AC(E), EKT, SDC, VPC.
2-CHLORO-4=-NITROBENZOIC ACID = = = = = = = = = = = = = - : SAL.
2-CHLORO-5-NITROBENZOIC ACID = — = - = = = = - = - = = - : TRC.
2-CHLORO-5-NITROBENZOIC ACID, METHYL ESTER - - = - = = - : EGR.
2-CHLORO-4-NITROBENZOIC ACID, POTASSIUM SALT - - - - = - : SAL.
4-CHLORO-3-NITRO-N,N~-DIMETHYLBENZENESULFONAMIDE- - - - =~ : EKT.
4-CHLORO-3-NITROPHENYL METHYL SULFONB- - - = = - - = = = : TRC.
2-CHLORO-5-NITROPHENYL METHYL SULPONE- - = = = - = = = - : TRC.
2-CHLORO=-4~-NITROTOLUENE- = = = = = = = = = = = = = = = = : DUP.
OBRTHO-CHLOROPHENOL = = = = = = = = = = = = =« = = = = -« = . DOW.
PARA-CHLOROPHENOL- = = = = = = = = = = = = = =« = = = = =~ : DOW, HON.
(META~-CHLOROPHENOL) DIETHANOLANINE- - - = = - = = = = =~ = : HST.
2-CHLOROPHENOTHIAZINE=- - = = = = = = = = = = = = = = - = : SK.
(PARA-CHLOROPHENYL) ACETONITRILE- = = = = = = = = = — — =~ : 0PC, UOP.
4-CHLORO~ALPHA-PHENYL-ORTHO-CRESOL = = = = = = = = = = = ¢ HON.
4-CHLOBRO-ORTHO-PHENYLENEDIAMINE= = = = = = = = = = - = = : PHMT.

1- (4~-CHLOROPHENYL) -3-METHY L-NORMAL-ETHYLANILINE- - -~ ~ - : HST.

1- (META-CHLOROPHENYL)=3-HETHYL-2-PYRAZOLIN-5-ONE - - - - : TRC.

1- (ORTHO-CHLOROPHENYL) ~3-METHYL—-2-PYRAZOLIN-5-ONE- - - - : HST.

1- (PARA-CHLOROPHENYL) -3-METHYL~2-PYRAZOLIN-5-ONE - - - - : VPC.
PARA-CHLOROPHENYL METHYL SULFONE - = = = = = ~ = = = = =~ : TRC.
2-CHLORO=4~-PHENYLPHENOL- - = = = = = = = = = = = = - = - : DOW.
4~CHLOROPHTHALIC ACID- - = = = = = = = = = = = = = —- = = : HSC, SW(E).
3-CHLORO=1,2=-PROPANEDIOL = = = = = = = = = = = = = = = = : EKT.

1= (3-CHLOROPROPYL) ~4~METHYLPIPERAZINE- - = = = = = = = = : SK.

7-CHLORO-4=QUINOLINOL- - - = = = = = = = — = = = = = — - : SDW.



TABLE 2.--CYCLIC I

4-CHLORORESORCINO
PARA-CHLOROQTHIOPH
META-CHLOROTOLUEN
ORTHO-CHLOROTOLUE
PARA-CHLOROTOLUEN
ALPHA-CHLOROTOLUE
3-CHLORO-ORTHO-TO
3-CHLORO-PARA-TOL
4~CHLORO-ORTHO-TO
N—#* (5-CHLORO-ORTH
1- (6-CHLORO-ORTHO
6-CHLORO-ALPHA, AL
2-CHLORO-PARA-XYL
4-CHLORO-3,5-XYLE
CHOLIC ACID- - -
CINNAMIC ACID- -
CINNAMOYL CHLORID
@CRESOLS:
META-CRESOL- -
@O0-CRESOQL:
ORTHO-CRESOL,
ORTHO-CRESOL,
PARA-CRESOL- -
CRESOLS, MIXED:
(M,P)-CRESOL:

META, PARA
-(META, PARA
(0,M,P)-CRESO
(ORTHO, MET

OTHER--~---
@CRESYLIC ACID, RE
CRESYLIC ACID,
CRESYLIC ACID,

NTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIPIED BY MANUFACTURER, 1976--CONTINUED

L ___________________
ENOL- = = = = = — = = = = = = - - - - -
E ...................
NE- = = = = - = - R I R R
E ___________________
NE (BENZYL CHLORIDE)=- - = - - = = = - -
LUIDINE *NH/2=1%- = — = = = = - = - - -
UIDINE #NH/2=1% — = — — — = = = = - = =
LUIDINE *NH/2=1% AND HYDROCHLORIDE- - -
O-TOLYL)AZO*SARCOSINE - = = = = - - = =
-TOLYL) -3-METHYL-2-PYRAZOLIN-5-ONE- - -
PHA, ALPHA-TRIFLUORO- META-TOLUIDINE- - -
ENE = — = = = = = = = = = = = = = = - =
NOL = = = = = = = = = = = = = = - - - -

E = = =« = = = = = = = = = = = = = - = =

FPROM COAL TAR- - = = — = = = = = = = -
FROM PETROLEUN - - = = = — = = — — = -

)-CRESOL, FROM COAL TAR------==--rw--=--
}-CRESOL, FROM PETROLEUM-----cccccwan--
L:

A, PARA)-CRESOL, FROM COAL TAR---------
FINED

REFINED; PROM COAL TAB- - = = = = = = =
REFINED; FROM PETROLEUM - - - = - - - -

CRESYL VIOLET PERCHLORATE- = = = -~ = = = = = = = = = = =

2-*PARA- (CYANOACE
ESULFONIC ACID

TAMIDO) PHENYL*-6-METHYL-7-BENZO-THIAZOL

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

AC(E) .
SFA.

HN.

HK.

HN.

MON, SPS.
DUP.
DUP.
PCW.
ALL.
TRC.

HK, PCW.
DUP.
FER.
WIL.
SFsS.

EK, UOP.

KPT.
KPT, PRD.

MER, PRD, SW(E).
SW(E) .

KPT, PRD-
MER, NPC, PRD.

KPT.
PIT.

KPT, PRD.
MER, PRD.
EK.

DUP.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIPIED BY MANUPACTURER, 1976--CONTINUED

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

CYANOACETIC ACID, 2-ETHYLHEXYL ESTER = = = = = = = = = = : GAF.

4=-% (2-CYANOETHYL) ETHYLARMINO*-ORTHO~TOLUALDEHYDE~- - - - - : DUP.
N=-(2-CYANOETHYL) ~N~ETHYL-META-TOLUIDINB- = = = = = = - = : EKT.

N-%2- (N-%2~-CYANOCETHYL*-META-TOLUIDINE) ETHYL*SUCCINIMIDE : EKT.

PARA-* (2-CYANOETHYL) METHYLAMI NO*BENZALDEHYDE - - - - - = : DUP, GAF.
2-CYANOPYRIDINE- = = = = = = = = = = = = = = = = = = = = ¢ NEP.
4=CYANOPYRIDINE- = = = = = = = = = = = = = = = = = = - - : NEP.
CYCLODODECATRIENE (CDDT) - - = = = = = - = = - - - : DUP.
1,2-CYCLOHEXANEDICARBOXYLIC ANHYDRIDE- - - = = = = - - - : ACS.
CYCLOHEXANQOL = = = = = = = = = = = = = = - = = - = = - = : ALF, DUP, MON.
ECYCLOHEXANONE= = = = = = = = = = = = = = = = = = = = - = : ALF, CEL, CNP, DBC, DUP, MON.
CYCLOHEXANONE OXIME= = = = = = = = = = = = = =« =« - - - = : CNP.
CYCLOHEXENE= = = = = = = = = = = = =« = = = = = = = = = = : USR.
4~CYCLOHEXENE-1,2-DICARBOXIMIDE- = = = = = = = = = = = = : SFC.
CYCLOHEXENE OXIDE- = = = = = = = = = = = =« = = = = = = = : DUSR.
@CYCLOHEXYLAMINE= = — = = = = = = = = = = =« = = = = = = = : ABB, MON, RBC, VGC.
2-CYCLOPENTANONE-BETA-(2,5-DIHYDROXYBENZENE) ETHYL KETON :

B== === === === ====-=====-=-- : X.

PARA-CYMENE~ = = = = = = = = = = = =« = = = = = = = = = = : HPC.
DEOXYCHOLIC ACID = = = = = = = = = = = = = = = = « = = = : WIL.

1,5(AND 1,8)-DIACETAMIDOANTHRAQUINONE- = =~ = = = = = - = : AC(E).
1,4-DIAMINOANTHRAQUINONE = = = = = = = = = = = = = « — = : 5DC, TRC.
1,5(AND 1,8)-DIAMINOANTHRAQUINONE~- - = - = = = = = = -~ = : AC(E).
2,6-DIAMINCANTHRAQUINONE - = = — = = = = = = = — - — — -~ : AC(E).
3,3'-DIAMINOBENZANILIDE- = = = = = = = = = = = = = = -~ - : TRC.
2,U-DIAMINOBENZENESULFONIC ACID #*SO/3H=1%= = = = = = « = : DUP, TRC.
3,5-DIAMINOBENZOIC ACID- = = = = = = = = = = =« = = = = = : SAL.
4,4'-DIAMINO-2,2'-BIPHENYLDISULPONIC ACID- = = = = — -~ = : ACY.

1,3 DIAMINOCYCLOHEXANE = = = = = = = = = = = = = = - - = : DUP.
1,4-DIAMINO-2,3-DICHLOROANTHRAQUINONE- = = = = = = - = ‘- : DUP.
@1, 4-DIAMINO-2,3-DIHYDROANTHRAQUINONE - = = = = = = = = = : AC(E), ACY, DUP, HSH, TRC.

4,8-DIAMINO-9,10~-DIHYDRO-1,5~-DIHYDROXY-9, 10-DIOX0~-2,6-AN :

THRACENEDISULFONIC ACID = = = = = = = = = = = = = = = : TRC.
4,8 (AND 4,5)-DIANINO-9, 10-DIHYDRO-1,5(AND 1,8) ~-DIHYDROXY :
-9, 10-DIOXY~-2,6 (AND 2,7) -ANTHRACENEDISULFONIC ACID- - : TRC.

0§
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TABLE 2.--CYCLIC INTERME

1,4-DIAMING-9,10-0DIHYDR
OXIMIDE - — - - - -
1,5-DIAMINO-4,8-DIHYDRO
4,5-DIAMINO-1, 8-DIHYDRO
2,4-DIAMINO-6-PHENYL~-SE
2,6-DIAMINOPYRIDINE- -
4,4°-DIAMINO-2,21-STILB
3,5-DIAHINO-2 4,6~TRIIO
»5'-DIBENZAMIDO=-1,1%~I
DIBENZO(B DEF) CHRYSENE-
1,5-DIBENZOYLNAPHTHALEN
DIBENZYLAZODICARBOXYLAT
N,N'-DIBENZYLETHYLENEDI
N,N'-DIBENZYLETHY LENEDI
N*,N'-DIBENZYLIDENETOLU
3,9-DIBRONMO-TH-BENZ * DE#
2,6-DIBROMO-4~-NITROANIL
2,6-DIBROMO~U~NITROPHEN
2,5-DIBUTOXY=U4-HORPHOLI
DBB SULFATE)=- - = -
2,6-DI~TERT~BUTYL~4~NON
2,4 DI-TERT-BUTYLPHENOL
3,4-DICHLOROANILINE- -
3-(2,4-DICHLOROANILINO)
ZOLIN-5-QONE = = = =
1,5-DICHLOROANTHRAQUINO
2,6-DICHLOROBENZALDEHYD
DICHLOROBENZANTHRONE -
@ORT HO- DICHLOROBENZENE-
OBTHO (AND PARA)-DICHLOR
@PARA-DICHLOROBENZENE -
3,3'~-DICHLOROBENZIDINE
2,2'-DICHLOROBENZIL~ -
2,4-DICHLOROBENZOIC ACI
2,4-DICHLOROBENZOYL CHL
DICHLOROBENZYL CHLORIDE

DIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUPACTURER, 1976--CONTINUBD

0-9,10-DI0X0-2,3~-ANTHRACENEDICARB
XYANTHRAQUINONE - = = = = = = - =
XYANTHRAQUINONE - - — = = —= - = -
C-TRIAZINE- - = = — = = = = - — =
ENEDISULPONIC ACID- - = - = = - =
DOBENZOIC ACID- = - = = = = - = -
MINODIANTHRAQUINONE - - - - - = -
7,14-DIONE- = = = = = = = = = = -
B ————————————————
E ————————————————
AMINE = = = = = = = = = = = - = -
AMINE DIACETATE = - = - = — = = =
ENE-ALPHA, ALPHA-DIAMINE - - - - -
ANTHRACEN-7-ONE - = = — = = - - -
INE - = = = = = = = = = = = = = =
OL- = = = = = = = = = - = = - - -
NOBENZENEDIAZONIUM SULFATE SALT (
YLPHENOL- - - = = = = = = - - - -
-1-(2,4, 6-TRICHLOROPHENYL) -2-PYRA
NE- = = = = = = = — = = = = - - -
B = = = = = = = = = = @ = = - - -

OBENZENE- - - - — = = = — = = - -

BASE AND SALTS- - = = = = = = - =

D ________________
ORIDE - = = = = = = = = = - - = -

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DUP.
vEC.

vEPC.

RH, VEL.

RIL(E) -

ACY, CGY(E), GAP, TRC, VEC.
SDH.

ACY, TRC.

TRC.

GAF, HST, TRC.

WTL.

WYT.

WYT.

SDH.

TRC.

SAL.

SH(E).

ALL.
GAF.
Dup,
DUP, EGR, MON.

EK.

TRC.

DUP.

ACY.

ACS, DOW, NON, PPG.
MTO.

ACS, DOW, DVC, PPG.
CWN, LAK.

MTO.

HN.

HN.

SFs.
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TABLE 2.--CYCLIC INTERMEDIAT

2,4-DICHLORO-3,5-DINITRO-AL
ENE - = = == = = = = ~
DICHLORODIPHENYLSILANE = -
2',7'-DICHLOROFLUORESCEIN-
2,5~DICHLORO~- 4~ (3-METHYL-5-
ULFPONIC ACID- = = - = =
DICHLOROMETHYLPHENYLSILANE
2,6-DICHLORO-4-NITROANILINE
1,2-DICHLORO-4—NITROBENZENE
1,4-DICHLORO-2-NITROBENZENE
02,4-DICHLOROPHENOL - - = -
3-(2*,6'-DICHLOROPHENYL) -5~

BS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFPACTURER, 1976--CONTINUED

PHA,ALPHA,ALPHA-TRIFLUOROTOLU

0X0~2-PYRAZOLIN-1-YL) BENZENES

(NITKO-PARA~DICHLOROBENZENE)

METHYL-ISOXAZOLE-4-CARBONYL C

HLORIDE = = — = = = = = = = = = = = = = « — ~ - - - -

2,6-DICHLOROPYRAZINE - — -
3,6-DICHLOROPYRIDAZINE - —
4,7-DICHLOROQUINOLINE- - -
2,5-DICHLOROSULFANILIC ACID
2,5~DICHLORO-4-SULFOBENZENE
PARA,ALPHA-DICHLOROTOLUENE
ALPHA, ALPHA~DICHLOROTOLUENE
2,6~DICHLOROTOLUENE- - - -
@DICYCLOHEXYLAMINE- - - — -
DICYCLOPENTADIENE (INCLUDES
DICYCLOPENT ADIENE DIOXIDE-
DIDODECYLBENZENE - - - - -
ALPHA, ALPHA DIETHOXYACETOP
PARA-DIETHOXYBENZENE - - -
3-DIETHYLAMINOACETANILIDE-
PARA- (DIETHYLAMINO) BENZALDE
ALPHA-* (2-DIETHYLAMINO) ETHY
HANOL, HYDROCHLORIDE- -
7-DIEBTHYLAMINO-4~METHYLCOUN
MBTA- (DIBTHYLANINO) PHENOL (
3-%(4%-N, N-DIETHYLANINO) PHE
3- (DIETHYLAMINO) PROPIOPHENO

*S0/3H=1%= = = = = = = - — -
DIAZONIUM SULFATE - - -~ - - -
(BENZAL CHLORIDE)- - - - - ~-
CYICLOPENTADIENE) - - - - - -
HENONE- - = = = = = = — — = =

HYDE= = = = = = = = - = = - -
L*~-ALPHA-PHENYLCYCLOHEXANEMET
ARIN, CRUDE - = = = = =~ - = -
N, N-DIBTHY L-3-ANINOPHENOL) - -
NYLAZO*-1H-1,2,4-TRIAZOLE - -
NE- = == == === === ==

@N,N-DIETHYLANILINE - = — = = = = = — = = = = = -~ ~ — - -

N,N-DIETHYL-META~ANISIDINE

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

GAF.
DCC.
EK.

ACY, HST, TRC.
pCC.
CHN.
DUP, EGR, MON.
DUP.
DOW, MON, RDA.

OTC(E) .
ACY.

ACY.

PD, SDW.
VEC.

TRC.

DUP, HN.
SFS.

DUP.

ABB, MON, VGC.
ENJ(E) -
VEL.

co.

NEP.

ALL.

DUP.

DUP, TRC.

ACY.
GAP, SDH.

ACY.

TRC.

ACY.

ACS, ACY, DUP.
DUP.

9/6T “STYIIW3HI JIMVOYO JTLIHINAS
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976-—-CONTINUED

CYCLIC INTERMEDIATES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

DIETHYLBENZENE — - = = =~ = = = = = = — = = = = = = - - - : DOW.

N,N-DIETHYLCYCLOHEXYLAMINE - = = = = = = = = = = — — — - : DUP.

N1/,81/-DIETHYL-4~-METHOXYMETANILAMIDE- - - - = = = - = = : PCW.
N,N-DIETHYL-4-NITROSO~-META-PHENETIDINE - = = = - = = = = : GAF.

NoN-DIETHYL-META-PHENETIDINE - = - - = = = = = = = - - = : GAF.

N,N-DIETHYL-PARA-PHENYLENEDIAMINE OXALATE- - - - - — - — : EK.

DIETHYL-PARA-TOLUIDINE - = = = = = = = = = = = = = = - = : RSA.

N,N-DIETHYL-META-TOLUIDINE - = — = = = = = = = = = = = = : DUE.

6,11-DIHYDRODIBENZ (B, E) OXEPIN-11-QNE - - = - = = - - - - : PFZ.

9,10-DIHYDRO-9, 10~DIOX0~1,5-ANTHRACENEDISULFONIC ACID- - : TRC.

9,10-DIHYDRO-9,10-DIOX0-1, 5S-ANTHRACENEDISULFONIC ACID, D :

ISODIUM SALT- - - — = = = = = - - = .- .- - .- - : TRC.
9,10-DIHYDRO-9, 10-DIOX0-1, 8-ANTHRACENEDISULFONIC ACID, P :

OTASSIUM SALT - — — — = = = = = = = — — = = = = = = — : TRC.
9,10-DIHYDRO-9, 10-DIOX0-2, 6-ANTHRACENEDISULFONIC ACID AN :

DSALT- = = = = — = = = = = = = = = = = = - = = = = - : AC(E), TRC.
9,10-DIKYDRO-9, 10-DI0X0-2, 7-ANTHRACENEDISULFONIC ACID AN :

D SALT= = = = = = = = = = = = = = = = = = = - = = = = : TRC.

@9,10-DIHYDRO-9, 10-DI0OX0O- 1-ANTHRACENESULPONIC ACID AND SA :

LT (GOLD SALT)-mecmm o oo e mmrmm e mccece oo : AC(E), ACY, TRC.
9,10-DIHYDRO-5-NITRO-9, 10-DI0OX0~1-ANTHRACENESULFONIC ACI :

D= = = === == = = - - - - - - - .- - - -~ - : TRC.
1,2-DIHYDRO-2,2,4,7-TETRAMETHYL GUINOLINE- - - - - - = - : EKT.
1,2-DIHYDROTRIAMCINOLONE = = = = = = = - = - = - = — - ~ : X.
1,2-DIHYDRO-2, 2, 4=TRIMETHYLGUINOLINE = = = - = = = - - - : EKT.

17 ALPHA,21-DIHYDROXY-16 ALPHA-METHYLPREGNA-4,9(11)-DIEN :

E-3,20-DIONE,21 ACETATE = = — = = = = = = = = = = = = : X.
17 ALPHA, 21-DIHYDROXY-16 ALPHA-METHYLPREGNA—-1,4,9(11)-TR :

IENE-3,20-DIONE = = = = = = = = = = = = = = = - — - — : X.

17 ALPHA,21-DIHYDROXY-16 BETA-METHYL-1,4,9(11)-PREGNATRI :

ENE-3,20-DIONE, 21 BENZOATE= = = = = = = = = = = = = = s Xe

@1,4-DIHYDROXYANTHRAQUINONE (QUINIZARIN)---ccmmacomoooo- : AC(E), ACY, DUP, EKT, HSH, ICC, TRC.
1,8-DIHYDROXYANTHRAQUINONE = = = = = = = = — = - = - - - : TRC.
2,5-DIHYDROXYBENZOENESULFONIC ACID, POTASSIUM SALT------ : EK.

@2,4-DIHYDROXYBENZOPHENGNE- -~ — = — = = = = = = = = - - - : ACY, DUP, EKT.
1,5-DIHYDROXY-4,8-DINITROANTHRAQUINONE - — — = = = - — - : TRC, VPC.

SILYIQIWYILNT ITTIAD
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

©1,8-DIHYDROXY-4,5-DINITROANTHRAQUINONE = - = = = = - = -
6,7-DIHYDROXY~2-NAPHTHALENESULFONIC ACID - = = = = = = =
3,3-DIBYDROXY=2-NAPHTHANILIDE- - - = = = = = = = = - - =
11 BETA, 21-DIHYDROXYPREGNA-4, 16-DIENE-3, 20-DIONE, 21-ACET
ATE = = = = = = = = = = = = = = = = = = = = = = - = =

11 BETA,21-DIHYDROXYPREGNA-1,4, 16-TRIENE-3, 20~DIONE,21-2

16, 177-DIHYDROXYVIOLANTHRONE (DIHYDROXYDIBENZANTHRONE) - -
3,5-DITIODOSALICYLIC ACID, LITHIUM SALT - = = = = = - - -
DIISOPROPYLBENZENE - = = = = = = = = = = = = = = = - = =
N,N'-DIISOPROPYL-PARA-PHENYLENEDIAMINE = - ~ =~ = = - = -
2,4-DIMETHOXYANILINE = = = = = = = = = = = = = = = = = -
2,5-DIMETHOXYANILINE = = = = = = = = = = = = = - = - = =
1,5(AND 1,8)-DIMETHOXYANTHRAQUINONE- = = = = = = = = = -
2,5-DIMETHOXYBENZALDEHYDE- - - = = = = = = = = = - - = =
META-DIMETHOXYBENZENE- = - = - = = = = =« =~ = = =~ = =~ - -
3,3'-DIMETHOXYBENZIDINE- = = = = = = = = = = = = = = - =
3,3'-DIMETHOXYBENZIDINE HYDROCHLORIDE- = = = = = = = = =
2,6-DIMETHOXYBENZYLCHLORIDE- = = = = = = = = = = = = - =
NoN'-#%(3,3'-DIMETHOXY-4,4*-BYPHENYLYLENE) BIS(AZ0) *BIS*N-
METHYLTAUBINE#= = = = = = = = = = = = = = = = = = = =
2,5-DIMETHOXY-ALPHA-METHYLPHENETHYLAMINE -~ - = = = = = -
1,4-DIMETHOXY=-2~NITROBENZENE = = = = = = = = = = = = - =
2,5-DIMETHOXYTETRAHYDROFURAN = = = = = = = = = = = = = -
PARA- (DIMETHYLAMINO) BENZALDEHYDE — = = = = = = = = = = =
META~- (DIMETHYLAMINO) BENZOIC ACID - = = = = = = = = = - =~
6-DIMETHYLAMINO-2-%*2-(2,5-DIMBTHYL-1-PHENYL-3-PYRRYL)-VI
NYL#*-1-METHYL-1-QUINOLINIUM METHYL SULFATE- - - - - -
2-%%2- (DIMETHYLAMINOG) ETHYL*%-2-THENYLAMINO*~PYRIDINE- - -
2-DIMETHYLAMINOMETHYL-4-NITRO-6-ETHOXYPHENOL - = -~ - = -
2-DIMETHYLAMINOMETHYL-4-NITRO-6-METHOXYPHENOL- - - - = -
6~DIMBETHYLAMINO-1-METHYLQUINALDINIUM METHYLSULFATE - - -
6~ (DIMETHYLAMINO) QUINALDINE- = = = = = = — = = - - - - -
META- (DIMETHYLAMING)PHENOL - = = = = = = = = = = = = = =
11- (3-DIMETHYLANINO-1-PROPYL) ~6H-DIBENZ (B, B) OXEPIN-11-0L
QN N~DIMETHYLANILINE- - = = = = = = = = = = = = = = = = -

: MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

: DUP, EKT, VPC.

: ABB, WAY.
: ACY, DUP.

: EKT, PCW.

: ACY, ARS, GAF.
: UOP.

: CWN, X.

: UPJ.

: GAF.

: EKT.
: HEX.
: DUP, TRC.
MLS, SDH.

ABB.

: ARA.

: ARA.

: EK.

: EK.

: ACY.

: PFZ.

: ACS, ACY, DUP.

U]
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFPIED BY MANUFACTURER, 1976--CONTINUED

: MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

7,12-DIMETHYLBENZ*A*ANTHRACENE = = = = = — = = = = = = - : EBK.
3,3'-DIMETHYLBENZIDINE HYDROCHLORIDE = = = = = = =~ = = =~ : EK.

@GN, N~DIMETHYLBENZYLAMINE- = = = = = = = = = = = ~ = ~ =~ = : ARS, HMLS, RH, SW(E).
ALPHA, ALPHA-DIMETHYLBENZYL HYDROPEROXIDE -~ - - = = - = = : Uss.
2,2'-DIMETHYL-1,1*-BIANTHRAQUINONE = = = = = = = = = - = : ACY, TRC.
S¢5-DIMETHYL-1,3-CYCLOHEXANEDIONE= = = = =~ = = = = = = = : EKT.

GN,N-DIMETHYLCYCLOHEXYLAMINE- = - = = = = = = = = = - - - : ABB, DUP, JCC.

, S5¢5-DIMETHYLHYDANTOIN- = = = = = = = = = = = = = = = - = : GLY.
2,6-DIMETHYLHYDROQUINONE - - = = = = = =« = = =« = = = = = : ABA.
2,3-DIMETHYLINDOLE ~ = = = = = = = = = = = = = = = = = = : DUP.
2,5-DIMETHYL-4 (2) ~-MORPHOLINYLMETHYLPHENOL HYDROCHLORIDEL : WAY.

N,N~DIMETHYL-A1-NAPTHYLAMINE=- = = = = = = = = = = = = = - : EK.

N, N~-DIMETHYL-PARA-PHENYLENEDIAMINE, MONOHYDROCHLORIDE~ -~ : EK.
1,4-DIMETHYLPIPERAZINE = = = = = = = = = = = = = = - = = : JCC.

DIMETHYL-5-SULFOISOPHTHALATE = = = =~ = = = = = = = = = = : X
DIMETHYL-ORTHO-TOLUIDINE = = = = = = = = = = = = = = = = ¢ RSa.

N, N~DIMETHYL-PARA-TOLUIDINB- = = = = = = = = = = = = = < : EK, RSA.
2,4=DINITROANILINE — =~ = = = = = = = = = = = = = = = = = : HST, SDC.

PARA= (2,4-DINITROANILINO) PHENOL=- = = = = = = = = = = = = : SDC.
1,5(AND 1,8)-DINITROANTHRAQUINONE~ =~ = = = = = ~ = - = — : SDC, TRC.
META-DINITROBENZENE- = = = = = = = = = = = = = = = = = = : DUP.
2,4-DINITROBENZENESULPONIC ACID= = = = = = = = = = = = = : EK, TRC.
3,5-DINITROBENZOIC ACID- - = - = = = = = = = = = = = = = : SAL.
3,5-DINITROBENZOYL CHLORIDE- = - = — = = = = = = = — = = : EK.
DINITROCAPRYLPHENQL~. = = = = = = = = = = = = = = = = = - : RH.
2,4=DINITROCUMENE- = = = = = = = = = = = = = = = = = = = : DUP.
1-(3,5-DINITRO-2-HYDROXYPHENYLAZ Q) -2-HYDROXYNAPHTHALENE : TRC.
2,4~DINITROPHENOL, TECHe - — = = — = = = = = = = = = = = : SDC, VPC.
3,5-DINITROSALICYLIC ACID- = = = = = = = = = = = = = = = : SAL.

@4, 4*-DINITROSTILBEN
©@2,4~-DINITROTOLUENE
02,4 (AND 2,6)~DINITR

E-2,2*-DISULFPONIC ACID~ — - = = = = -

OTOLUENE- - = - = = = = = = = = = = =

AC(E), ACY, CGY(B), DUP, GAP, SDH, TRC.
ACS, DUP, MOB(E), RUC.
bpup, UCC, X.

DINONYLPHENQLY ~ = = = = = = = = = = = = = = = = = = - - GAF, JCC.
2,4-DI-TERT-PENTYLPHENOL = = =~ = = = = = = = = = = = = = : PAS.
DI-TERT-PENTYLPHENOXYACETYL CHLORIDE = = = = = = = = = = : EK.
1,5-DIPHENOXYANTHRAQUINONE — = = = = = = = = = = = = = = ¢ VPC.
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TABLE 2.--CYCLIC INTERMLDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER,

DIPHENYLACETONITRILE, TECHe= = = = = = = = — = = = - = =
LIPHENYLAMINE- = = = = = = = = = = = = = = = = = - - - -
2,5-DIPHENYL-PARA-BENZOQUINONE - - - - = = = - - - - ~ -
N N'-DIPHENYLETHYLENEDIAMINE - = = - = = = = - = = - - =
DIPHENYLMETHANE= = = = = = = = = = = = = = = - = = = =~ -
2,5 DIPHENYLOXAZOLE~ = = = = — = = = = = = = = = « = ~ =
4,4'-DITHIODIANILINE — = = = = = = = = = = = = = = = = -
1,4-DI-PARA-TOLUIDINOANTHRAQUINONE = = = = = - = = - = =
DODECYLANILINE = = = = = = = = = = = = = = = = = = - - -
DIVINYLBENZENE =~ = - = = = = = = = = = = = = = = = = = =
DODECYLBENZYL CHLORIDE - = = = = = = = = = = - = = = - -
DODECYLNITROBENZENE- = — = = = = = = = = = = = = « - = -
PARA-DODECYLPHENOL = = = = = = = = = = = = = = = = = - =
6— (2-ETHOXY-1-NAPHTHAMIDO) PENICILLANIC ACID - - - - - -
2-ETHOXY=1-NAPHTHOIC ACID- = = = = = = = = = = - = = = =
2-ETHOXY-1-NAPHTHOYL CHLORIDE- = = = = = = = = = - - = -
4-BETHOXY-ORTHO-PHENYLENE DIAMINO - - - = = — - = = - = =
N1/-(6-ETHOXY-3-PYRIDAZINYL) SULFANILAMIDE- - - = = = - -
3¢- (ETHYLAMINO) ACETANILIDE = = = = =~ = = = = = = = — = —
ETHYL-META-AMINOBENZOIC ACID ~ = = = = = = = = = = — = =
3-(ETHYLAMINO) -PARA-CRESOL = = = = = = = = = = = = = = =
N-ETHYL-N- (BETA-AMINOETHYL) -META-TOLUIDINE =~ = =~ = = = =~
3= (ETHYLAMINO) -PARA-TOLUENESULFPONIC ACID *SO/3H=1% - - -

ON~ETHYLANILINE, REFINED~ = = = = = = = = = = = = = = = =

@2~ (N-ETHYLANILINO) ETHANOL- = = = = = = = = = - = = = - =
1-%2- (ETHYLANILINO) ETHYLENE*PYRIDINIUM CHLORIDE- -~ =~ - =~
#2- (N-ETHYLANILINO) ETHY L*TRIMETHYLAMMONIUM CHLORIDE- = -
3-(N-ETHYLANILINO) PROPIONITRILE- - = = = = = = = = = = =
ALPHA- (N-ETHYLANILINO) -META-TOLUENESULPONIC ACID - - - =
ALPHA- (N-ETHYLANILINO) -PARA-TOLUENESULPONIC ACID - - - =
N-ETHYL-PARA-ANISIDINE - = -~ = = = = = = = = = = - - = —
ETHYLBENZYL CHLORIDE = = = = = = = = = « = = = = = = = «
2- (N-ETHYL-N, BETA-CYANOETHYL) -4—ACETAMINO ANISOLE- - - -
3,3'*-ETHYLENEDIOXYDIPHENOL= = = = = = = = = = = = = = -
N-ETHYLCYCLOHBXYLAMINE = = = = = = = = = = = = = = — = =
N-BTHYL-N- (2, 3-DIHYDROXYPROPYL) -META-TOLUIDINE - - - - -

ASH.
ACY,
EK.
RPC.
PD.

ACY.
HSH.
ABB,
DOW,
SFS.

GAF,
WYT.
WYT.
oPC,
TRC.
ACY.
EKT.
RSA.
DUP.

DUP.
ACS,
puP,
GAF.
DUP.
MIL,
GAF,
ACS,
EKT.
SFS.
VEC.
ABB,
ABB,
EKT.

1976--CONTINUED

MANUPACTURERS IDENTIPICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DuP, ORO, RUC, USR.

FG.

MCB(E), MON, X.

WYT.

ACY, DUP.
MIL, TCH.

TCH.
SDH.
TRC.

WAY.
VGC.
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFPACTURER, 1976--CONTINUED

3-ETHYL-2~%5- (3-ETHYL-2-BENZOTHIAZOLINYLIDENE) -1,3-PENTA

DIENYL#*-BENZOTHIAZOLIUM IODIDE- = = = = = = = = = = =
ETHYLIODOPHENYLUNDECANOATE - = = = = = = = = = = = = = =
2-dN-ETHYL-PARA-* (6-METHOXY-2~BENZONTHIAZOYL) AZO*ANILINO

OETHANQOL~ = = = = = = = = = = = = = = = = = = = = = =
DL-13B-ETHYL-3-METHOXY-8, 14-SECOGONA-1,3,5(10) ,9(11)-TET

RAENE-14,17=-DIONE - = = = = = = = = = = = = = = = = =
N-ETHYL-N- (BETA-METHYLSULFONAMIDOETHYL) ~META-TOLUIDINE -
N-BETHYL- 1-NAPHTHYLAMINE- = = = = = = = = = = = = = = = =
ALPHA-ETHYL-3-NITROCINNAMIC ACID - = = = = = = = = = = =
1-ETHYL-7-NITRO-1,2,3,4-TETRAHYDRO-2, 2, 4-TRIMETHYLGUINOL

PARA=ETHYLPHENOL - = = = = = = = = = = = = = = = — =« = -
N-ETHYL-N-PHENYLBENZYLAMINE- - = — = = = = = = = - - — -
1-ETHYL-1,2,3,4-TETRAHYDRO-2, 2, 4-TRIMETHYLGUINOLINE- - -
6-ETHYL-1,2, 3, 4-TETRAHYDRO-1,1,4,4~TETRAMETHY L-NAPHTHALE

NE- = = = ~ = = = = - - - = e
ETHYL TOLUENE- - — = = = = = = = = = = = = = - — = = = =
N-ETHYL-PARA-TOLUENESULFONAMIDE- = - = —= = = = = = — — ~
N-ETHYL-META-TOLUIDINE = = = = = = = = = = = = = — = = -
N-ETHYL-ORTHO-TOLUIDINE- = = = = = = = = = = = = = = = =
2- (N-ETHYL-META~TOLUIDINO) ETHANOL- = = = = = = = = - - -
3- (N-ETHYL-META-TOLUIDINO) PROPIONITRILE- - - = — = = — -
ALPHA- (N-ETHYL-META-TOLUIDING) -META-TOLUENESULFONIC ACID
ORTHO-FORMYLBENZENESULFONIC ACID  (ORTHO-SULFOBENZALDEH

PURPURYL ALCOHOL = = = = = = = = = = = = = — — = — - - -
2,2'-% (META-CHLOROPHENYL) ININO¥DIETHANOL - — - = - - - -
HEXABROMOBENZENE - = = = = = = = = « = = = = = = = - - =
HEXACHLOROBENZENE- = - — — = = = = = = = = = = - = - - -
HEXACHLOROCYCLOPENTADIENE- = = - = = — = = = = = — — — -
1,4,5,6,7, 7-HEXACHLORO-5-NORBORNENE~-2, 3-DICARBOXYLIC ACI

D ——————————————————————————
1,4,5,6,7,7~HEXACHLORO- 5~ NORBORNENE-2, 3-DICARBOXYLIC ANH

YDRIDE (CHLORENDIC ANHYDRIDE) - — — = — = = = — = - -

: MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

: EK.
s X.

TRC.

WYT.
ABB, X.
: DUP.
: SDW.

: EKT.
: ACY.
: DUP, SDH.
: EKT.

: GIV.
: DOW.
: NES.
¢ DUP.
: DUP.
: EKT, TCH.
: DUP, TCH.
: GAF.

SDH.
: PLC, QKO.
: QKo.
: EKT, TCH.
: VEL.
: DVC.
: VEL, X.

: VEL.
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TABLE 2.-~CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976—-CONTINUED

HEXAHYDRO-1-METHYL-4-PHENYL-1H-AZEPINE-4-CARBONITRILE- -
HEXAMETHYLENIMINE- = = = = = = = = = = = = = = = = = = =
HIPPURIC ACID= = = = = = = = = = = = = = = = = = = = = =
PARA-HYDRAZINOBENZENESULFONIC ACID = = = = = = = = = = =
HYDRAZOBENZENB = = = = = = = = = = = = = = = = = = = — =
@HYDROQUINONE, TECHe= = = = = = = = = = = = = = = = = = =
3'-HYDROXYACETOPHENONE = = = = = = = = = = = = = =« = =« =
6'-HYDROXY-META-ACETOTOLUIDIDE - - - = = = = = = = = = =
03 BETA-HYDROXYANDROST-5-EN-17-ONE-PARA-#*BIS- (Z-CHLOROET
HYL)~AMINOPHENYL*ACETATE- ~ = = = = = = = = = = = = =
PARA-HYDROXYBENZALDEHYDE = = = = = = = = = = = = = = = =
PARA-HYDROXYBENZENESULFONIC ACID - - = = = = = = = = = =
PARA-HYDROXYBENZOIC ACID - = = = = = = = = = = = = — = =
3*-HYDROXY—-2- (N-BENZYL-N-METHYLAMINO) ACETOPHENONE HYDROC
HLORIDE = = = = = = = = = = = = = = = = = = = = = - =
ALPHA-HYDROXY-ALPHA~ ALPHA-BIS (PARA-HY DROXYPHENYL) ~ORTHO-
TOLUENESULFONIC ACID, GAMMA-SULTONE = = = = = = = = =
N-HYDROXY-5-ENDO-CIS-NONBORNENE-2,3-DICARBOXIMIDE~ - ~ =
4~ (2~-HYDROXYETHOXY) ACETANILIDE- = = = = = = = = = - = =
META- (BETA-HYDROXYETHOXY) PHENOL= = = = = = = = = = = = =
ORTHO- (BETA-HYDROXYETHOXY)PHENQL - = = = = = = = = = = =
3-%N- (2-HYDROXYETHYL) ANILINO*PROPIONITRILE - = - - - = =
3-*N- (2-BYDROXYETHYL) ANILINO*PROPIONITRILE, ACETATE~ - -
N- (BETA-HYDROXYETHYL)-3,5-DIHYDROXYBENZAMIDE = - = - = =~
3-N~2-HYDROXYETHYL-META-TOLUIDINE-PROPIONITRILE- - =~ = =
N-*7-HYDROXY=-8- (2- HYDROXY-5-METHYLSULPAMAYL) PHENYLAZO*-1
—~NAPHTHYL ACETAMIDE ~ = = = = = = = = = = = = = = = =
6*'-HYDROXY—-5'-* (2~HYDROXY-5-NITROPHENYL) AZO*~META-ACETOT
OLUIDIDE- = ~ = = = = = = = = = = = = = = = = - - = =
4-HYDROXYMETANILAMIDE~ - = = = = = = = = = = = = = = = =
4-HYDROXYMETANILANILIDE- = = = = = = = = = = = = = - - =
4-HYDROXYMETANILIC ACID- = = = = = = = = = = = = = - = =
3-HYDROXY~2-METHYLCINCHONINIC ACID = = = = = = = = = = =~
4-HYDROXY~-N1/-METHYLMETANILAMIDE = = = = = = = = = = = =
3-HYDROXY~N- (3-N~MORPHOLINOPROPYL)~-2-~NAPHTHAMIDE - -~ - -
7-HYDROXY-1,3-NAPHTHALENEDISULPONIC ACID - =~ = = = = - =

: MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

WYT.

: CEL, DUP.

: SFS.

: GAP, STG.

: LAK.

: CRS, EKT, GYR.
: SDH.

: TRC.

: DOW.
: PRD, UPF.
: HN.

: SDW.
: EK.

: GAF.
: BJL.
¢ BJL.
: MIL, TCH.
: MIL, TCH.
< ABB, RAY.
: DUP.

¢ TRC.

: TRC.
: DUP, TRC.
: TRC.
: TRC.
: GAF, TRC.
: TRC.
: FMT, WAY.
: DUP, TRC.
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TABLE 2.~-CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER RCPORTLD OR ESTIMATED,
IDENTIFIED BY MANUFPACTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

3-HYDROX¥-2,7-NAPHTHALENEDISULFONIC ACID, DISODIUM SALT : ACY, TEC.
7-HYDROXY-1,3-NAPHTHALENEDISULFONIC ACID, DISODIUM SALT ACY.
6-HYDROXY-2-NAPHTHALENESULPONIC ACID, SODIUM SALT- - - - : ACY, TRC.
8-HYDROXY-1-NAPHTHALENESULFONIC ACID, GAMMA-SULTONE- - - : TRC.
3-HYDROXY-2-NAPHTHOIC ACID = = — = = = — = = = = = = = = : ACY, BCW.
1- (2-HYDROXY~1-NAPHTHYAZO) - 6~ NITRO-2- NAPHTHOL=4~SULFONIC :

BCID = = = = = = = = — = = = = = — = = = = - = - - - : TRC.
N- (7-HYDROXY-1-NAPETHYL) ACETAMIDE= - - — - = = = = - = - : TRC.
2-HYDROXY-5-NITROMETANILIC ACID- = - = - = = - = - = = = : TRC.
1~ (2-HYDROXY-4-NITROPHENYLAZO) ~ 2-HYDROXYNAPHTHALENE- - - : TRC.
1-HYDROXY=6=0CTADECYLOXY-2-NAPTHOIC ACID - — — = —= — — = : ARA.
2-HYDROXY~4~NORMAL-OCTOXYBENZOPHENONE= - = = = = = = = — : ACY, CCW.
2-HYDROXY-4=SULFO—1-NAPHTHALENEDIAZONIUN HYDROXIDE, INNE :

RSALT- — — = = = = = — = = = = = — = = = = =~ - — - - : ACY.
1-HYDROXY~4=PARA~TOLUIDINOANTHRAQUINONE- — = = = - = - - : HSH.
2-IMIDAZOLIDINONE~ = = = = — = = = = = = — = = - - — - - : VAL.
1,1'-IMINOBIS*4-AMINCANTHRAQUINONE*~ - = - — = = = — - - : ACY, TEC.
1,1'-IMINOBIS*4~- BENZAMIDOANTHRAQUINONE#- - - - — — - - - T ACY.

1, 1°-IMINOBIS*U~NITROANTHRAQUINONE*- - - — — = - - — - - : ACY, TRC.
1,1*-IMINODIANTHRAQUINONE- ~ - = = = = = = = = — « — - — : ACY.
2-INDOLECARBOXYLIC ACID- = = = = = = = = = = = = = = = = : ARA.
INDOLE-2,4~DIONE = - = — = = = = = = = = = = = = - = - - : DUP, TRC.
2-IODACETAMIDG-5-CHLOROBENZOPHENONE- - — - = - = = - - = : WYT.
2-IODOTHIOPHENE- - = = = = = = = = = = = = = — = - — - - : EK.
ISOBUTYLBENZENE- = - - = = - - R e : PLC, TNA(E).
@ISOCYANIC ACID DERIVATIVES: :
BITOLYLENE DIISOCYANATE- ~ - - = = = = = = = = = — = - : CWN, UPJ.
DIPHENYLMETHANE 4,4'-DIISOCYANATE- - = — - - — = - - = : MOB(E), UPJ.
TRIS (2-ISOCYANATE-PARA-TOLYL ISOCYANATE) - - - - - - - : DUP.
PHENYLISOCYANATE — = = = — = = = = = = = = = = = = - '~ : MOB(E), UPJ.
@ POLYMETHYLENE POLYPHENYLISOCYANATE - - — = = = - = — - : Jcc, MOB(E), RUC, UPRJ.
TOLUENE 2,4~DIISOCYANATE - = = = = = = = = = = = = = = : DUP, MOB(E).
TRIMERS OF TOLUENE 2,4 AND 2,6 DIISOCYANATE- - - - - - : DUP.
TOLUENE 2,4=AND 2,6-DIISOCYANATE (65/35 MIXTURE) - — - : DUP, MOB(E).
@ TOLUENE 2,4-AND 2,6-DIISOCYANATE (80/20 MIXTURE) - - - : ACS, BAS, DOW, DUP, MOB(E), OMC, RUC, UCC.
@ISOCYANIC ACID DERIVATIVES, ALL OTHER- - -~ = - - - - - : CWN, DOW, DUP, MOB(E) .
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIPIED BY MANUFACTURER, 1976--CONTINUED

2-ISONITROSOACETANILIDE- = = = = = = = = = = = = = = = = :
ISOOCTYLPHENOL = = = = = = = = = = = = = = = = « =~ = = = :
ISOPHTHALIC ACID = = — = = = = = = = = = = = = = = = = = :

ISOPHTHALIC ACID, DIALLYL ESTER- = = = = = = = = = = = =~ .
ISOPHTHALIC ACID, DIPHENYL ESTER = — = = = = = = = = = - .
ISOPHTHALONITRILE- = ~ = = = = = = = = = = = = = = « = = s
ISOPHTHALOYL CHLORIDE- = = = = = = = = = = = = = = = = = :
N~ISOPROPYLANILINE = = = = = = = = = = = = = = = = = = = .
4,4*-ISOPROPYLIDENEBIS*2, 6-DIBROMOPHENOL* (TETRABROMOBIS :

PHENOL A) = = = = = = = = = = = = = = = = = = = = = = .

5,5'-ISOPROPYLIDENEBIS(2-HYDROXY~META-XYLENE-ALPHA ,ALPHA
'=DIOL) = = = = = = = = = = = = 6 = = = = = = = = = = :
@4,4'-ISOPROPYLIDENEDIPHENOL (BISPHENOL A)------cn-nommmw .
4,4'-ISOPROPYLIDENEDIPHENOL, BTHOXYLATED - - - = — = = - :
4,4*-XSOPROPYLIDENEDIPHENOL, PROPOXYLATED- - - - - - = - :
ORTHO-ISOPROPYLPHENOL- - = = —= = = = = = = = = - = - = - :
ISOPROPYLPHENOL, MIXED = = = = = = = = = = = = = = = = = :

4-ISOPROPYL-META-PHENYLENEDIAME- - = —= = = = = = = = - = :
LEUCO QUINIZARIN = = — = = = = = = = = = = = = = = - ~ - :
2,4-LUTIDINE = = = = = = — = = = = = = = = = = = = - - = :
3,4-LUTIDINE = — = = = = = = = = = = = = = = = = = = = = :

MANDELONITRILE = = = = = = = = = = = = = + = = = = = = = :
BMELAMINE = = = = = = = = = = = = = = = = = = = = = = = = .
PARA-MENTHA~1,4(8)=DIENE = = = = = - = = = = = = = = - = .
@DL~PARA-MENTHA-1,8-DIENE.~ = = = = = = = = = = = = = = = :
PARA-MENTH- 1-ENE (CARVOMENTHENE) = -~ = = = = = = =~ = ~ - .
CRTHO~-MERCAPTOBENZOIC ACID = = = = = = = = = = = = = = = :
@METANILIC ACID -~ - - - - =~ - = - m m - = m - = = = = :
2-METHOXY~5-ACETAMINO-N, N~BIS (ACETOXYETHYL) ANILINE ~ - - :
4*-MBTHOXY- 2~ (PARA~METHOXYPHENY L) ACETOPHENONE- - ~ -~ - - :
METHOXYMETHYLOIPHENYL OXIDE= = = = = = = = = = = = =« = = B
N- (2-METHOXY-1-NAPHTHYL) ACETAMIDE=- = = = = = = = - - = = :
(PARA-METHOXYPHENYL) ACETIC ACID- = - = = = = = = = = = = :
6-METHOXYQUINOLINE = = = = = = = = = = = = = = = = = = = s

METHYLACETOACERTICESTER ENAMINE OF D-2-AMINO-2-(1,4-CYCLO :
HEXADIENYL)ACETIC ACID, SODIUM SALT - - - = - = - = = H

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DUP.

PRD.

ACC, ATR.
FHP (E) -
BJL.

SW (E) .
DUP.

USR.

DOW.

ARK.

DOW, GE, SHC, UCC.
ICI.

ICI.

TNA(E) .

FMP (E) -

DUP.

TRC.

KPT.

KPT, UCC.

KF.

ACS, ACY, HMLC.
GIV.

ARZ, GIV, HPC, NCI.
GIV.

AMB.

ACY, DUP, MRA, TRC.
HST.

ARA.

SPS.

TRC.

UoP.

DUP.

TRD.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S.

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,

IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

1~ (ME

2-(N-
3= (N-
5=-MET

META-
2-MET
3-MET
2-MET
N-MET
META-
METHY
3-MET

NETHY
METHY
N-MET
4,41-
4,40

0y, 4=
5,5%-
METHY
2-MET

N-MET
5-MET
4-~MET
2-MET

THYLAMINO) ANTHRAQUINONE = = = = = = - —_——— - - -
1~ (METHYLAMINO) -4-PARA-TOLUIDINOANTHRAQUINONE~ - = - - -
METHYLANILINO) ETHANOL = — = = = = = = = = — = = — =
METHYLANILINO) PROPIONITRILE = = = = = = = = = = = =
HYL-ORTHO-ANISIDINE *NH/2=1%= = = = = = = = = - = -
5~-METHYL-ORTHO-ANISIDINESULFONIC ACID* ~ = = = = = = = =
METHYLANISOLE = = = = = = = = = = = = = = = = = = =
HYLANTHRAQUINONE- = = = = = = = = = = = = = = = = =
HYLBENZO®F#QUINOLINE~ — = = = = = = = = = = = = = =
HYLBENZOTHIAZOLE= = = = = = = = = = = = = = = = = =
HYLBENZYLAMINE= = = = = = = = = = = = = = = = = = =
METHYLBENZYLPIPERAZINE= — — = = = = = = = = = = = =
L BIPHENYL- = = = = = = = = = ~ - - - - - - - - - -
HYLCHOLANTHRENE = = = = = = = = = = = = = = = = = =
1-METHYL-4~ (3-CHLOROPROPYL) ~-PIPERAZINE HYDROCHLORIDE - -
LCYCLOHEXANE= = = = = = = = = = = = = = = = = = = =
LCYCLOPENTADIENE~ - — = = = = = = = = @ = = = - ~ =
HYLDICYCLOHEXYLAMINE- = = = = = = = = = = = = = = =
METHYLENEBIS*2-CHLOROANILINE* - - = = = = - = = - =
METHYLENEBIS*N,N-DIETHYLANILINE*~ = = = = = = = = =
4,4 ~METHYLENEBIS*N, N-DINETHYLANILINE* (METHANE BASE)- -
METHYLENEDIANILINE- = = = = = = = = = = = = = = = =
METHYLENEDISALICYLIC ACID = = = = = = = = = = = = =
LHYDROQUINONE = = = = = = = = = = = = = = = = = - =
HYLINDOLE-3-CARBOXALDEHYDE= = = = = = = = = = = = =
6~METHYL-2- (2-METHYL-6-QUINOLYL) ~7-BENZOTHIAZOLE SULFONI

HYL-PABA-NITROANILINE = = = = = = = = = = = = = = =
HYL-4-NITRO-ORTHO-ANISIDINE - - — - = = = = - - = =
HYL-2-NITROANISOLE- - = = = = = = — = = = = = — - =
HYL-5- NITROIMIDAZOLE= - -= = — = = = = = = = = = — =
2-METHYL-5-NORBORNENE-2,3-DICARBOXYLIC ANHYDRIDE - - - -
5-METHYL-5-NORBORNENE-2,3-DICARBOXYLIC ANHYDRIDE - - - -
META- (3-METHYL- 5-0X0-2-PYRAZOLIN-1-YL) BENZENESULFONIC AC

MANUPACTURERS IDENTIPICATION CODES
(ACCORDING TO LIST IN TABLE 3)

AC(E), ACY.
VEC.

MIL, TCH.

DUP, MIL.
SW(E) -

ACS.

GIV.

ACY.

ACY.

FNT.

MLS, SDW.

PFZ.

DOW.

EK.

SK.

PLC.

ENJ (E) -

ABB.

AP0, DUP.

ACY, TRC.

ACY, DUP, SDH.
ACS, DOW, DUP, MOB(E), RUC.
HN.

EKT.

GAP.

DUP.
ACY, EK.
PCH.

SH (E) .
RDA.
VEL.
ACs.

TRC, VPC.

SILVIAIMYILINT ITTIAD
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TABLE 2.-~CYCLIC INTERMEDIATBS POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPOBRTED OR ESTIMATED,
IDENTIFPIED BY MANUFACTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES : MANUFACTURERS IDENTIPICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

ID= = = = = = = = = = =~~~ === m . === - : ACY, GAF, TRC.
3- (3-METHYL-5-0X0~2-PYRAZOLIN-1-YL)~1,5-NAPHTHALENEDISUL :

FONIC ACID- = = = = = = = = = = = = = = = = = = = - - : TRC.
4~ (3-METHYL-5-0X0-2-PYRAZOLIN=-1-YL) -META-TOLUENESULFONIC :

ACID *S0/3H=1% = = = = = = = = = =« = = = = = = = = = : TRC.
1-METHYL-4-PHENYLISONIPECOTIC ACID - - - - = - = = = = = : SDW, WYT.
1-METHYL-4~PHENYL-4~PIPERIDINE CARBONITRILE- - = = = - = : WYT.

@3-METHYL-1-PHENYL-2-PYRAZOLIN-5-ONE- - = = = = = = = = - :+ ACY, DUP, SDH.
4¢-* (4~-METHYL-2-PYRIMIDINYL) SULFAMOYL*ACETANILIDE- - - - : DUP.
1-METHYLPYRROLE- = = = = = = = = = = = = — = =~ = = = = = : PCW.

@ALPHA-METHYLSTYRENE- = = = = = = = = = = = = = = = = = = : ACS, CLK, DOW, GP, SKO, UCC, USS.

AB-METHYLSTYRENE = = = =~ = = = = = = = = = = = = = = = = : DOW.
2- (METHYLSULPONYL) ~4~NITROANILINE- = = = = = = - = = = = : TRC.
1,5-NAPHTHALENEDISULPONIC ACID -~ = = = - = = = = - = = - : DUP.
2,7-NAPHTHALENEDISULPONIC ACID = = =~ = = = = = = = -~ <« = : TRC.
1-NAPHTHALENESULPFONIC ACID = = = = = = = = = = = = = = = : TRC.
2-NAPHTHALENESULFONIC ACID - = = = = = = = = = = = = = = : ACY.
1-NAPHTHALENESULFONIC ACID, SODIUM SALT- - - = = = = = = : IRC.
2-NAPHTHALENESULFONIC ACID, SODIUM SALT~ - - = - - = = - : ACY.
1,4,5,8-NAPHTHALENETETRACARBOXYLIC ACID~- - = = = = = = = : TRC.
NAPHTHALIMIDE- — = = = = = = = = = = = = = = = = = = = = : ACS.
T=NAPHTHOL = = = = = = = = = = = = = = = = = = = - = = = ¢ ucCc.
2-NAPHTHOL, TBCH.= = = = = = = = = = = = = = = = = = = = : ACY.
NAPHTH*1,2-D*#%1,2,3*%0XADIAZOLE-5~SULFPONIC ACID - - - ~ =~ : TRC.
1=-NAPHTHYLAMINE=- = = = = = = = = = « = = = = = = = = = = : DUP.
PARA- (2-NAPHTHYLAMINO) PHENOL (N~ (PARA-HYDROXYPHENYL)-2-N :

APHTHYLAMINE) ~ = = = = = = = = = = = = = « = = = = = : SDC.
(2-NAPHTHYLTHIO) ACETIC ACID=- = — = =~ = = = = - = = = = = ¢ ACY.
NICOTINONITRILE- = = = = = = = = = = = = = - = = = = = = : NEP.

@3'-NITROACBTANILIDE- - = = = - = = = = = = = = - - = = = : DUP, EKT, TRC.
4*=NITROACETANILIDE- = = = = = = = = = = = = = = = = = = ¢ GAF, TRC.
3¢~NITRO-PARA-ACETANISIDE- = = = = = = = = = = = = = = = : EKT.
4*-NITRO-ORTHO-ACETANISIDIDE = = = = = = - = = = - = = = : DUP.
3*'-NITROACETOPHENONE = = = = = = = = = = = = = = = = = = : SDH.
META-NITROANILINB- = = = = = = = = = = = = = = = = = = = : X.

ORTHO-NITROANILINE = = = = = = = = = = = = = =« = = = = = : BUC, MON.
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976---CONTINUED

CYCLIC INTERMEDIATES : MANUPACTURERS IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)

PARA-NITROANILINE= = = = = = = = = = = = = = = = = = = = : MON, X(E).
2-NITRO-PARA-ANISIDINE *NH/2=1%- = = = = - - - = = - - = : DUP.
4=NITRO-OQORTHQ-ANISIDINE *NH/2=1% - = = = = = = = = - = - : DUP.
OBRTHO-NITROANISOLE = = = = = = = = = = = = = = = = = = = : DUP.
PARA-NITROANISQLE- = = = = = = = = = = = = = = = = = = - : DUP.
5-NITROANTHRANILIC ACID- - = — = = = = = = = = = = - - = ¢ TRC.
T-NITROANTHRAQUINONE = = = = = = = = = = = = = = = = = - : ACY, TRC.
META-NITROBENZALDEBYDE = = = = = = = = = = = = = = -« = =~ : SDH.
ONITROBENZENE — = = = = = = = - = = - = - - = - - - = - - : ACY, DUP, PST, RUC.
META-NITROBENZENESULFONIC ACID - = = = = = = = = = = - -~ ¢ ACY, DUP.
META~NITROBENZENESULFONIC ACID, SODIUM SLAT- - - - = = - : MRA.
PARA-NITROBENZYL BROMIDE = = = = = = = = = = = = = - « - : DUP.
4= (PARA-NITROBENZYL) PYRIDINE - = = = = = = = = = = = = - : EK.
META-NITROBENZOIC ACID = =~ = = = = = = = = = = = = = - = : SAL.
PARA-NITKOBENZOIC ACID = = = = = = = = - = = -—————- - : DUP.
META-NITROBENZOIC ACID, SODIUM SALT- = - = = = = = - = = : SAL.
4¢-NITRO-4-BIPHENYLCARBOXYLIC ACID - = = = = = = = = = - : DUP.
2-NITRO-PRRA-CRESQOL- = = = = = = = = = = = = = = = =~ = - . SW(E).
NITRODIPHENYLAMINE = = = = = = = = = = = = = = = = = = = : ACY, MON.
5=NITROISOPHTHALIC ACID- = = = = = = = = = = = = = = = = : SAL.
1-NITRONAPHTHALENE - = = = = = = = = = = = = = = = = = = ¢ DUP.
3-NITRO~1,5-NAPHTHALENEDISULPONIC ACID - - = = - = - - - : TRC.
7(AND 8) ~NITRONAPHTH*1,2-D*%*1,2,3%0XADIAZOLE-5-SULFONIC :

ACID=- = = = = = = = = = T T T T s s s - .- - : GAF, TRC.
ORTHO-NITROPHENOL= = = = = = = = = = = = = = = = = = - - : DbUP, MON.
PARA-NITROPHENOL = = = = = = = = = = = = = = = = = = = = : DUP, MON.
4'= (PARA-NITROPHENYL) ACETOPHENONE~- = = = = = = = = - - - : ASH, DUOP.
2- (ORTHO-NITROPHENYLAZO) -4,6-DI-TERT-AMYLPHENOL (OH=1) - : TRC.
4=~NITRO-ORTHO-PHENYLENEDIAMINE - = = = <« = = = = - — - - : ASH, PMT.
(PARA-NITROPHENYL) HYDRAZINE~ - = = = = = = = = = - - - = : EK.

2- (PARA-NITROPHENYL) ~2H-NAPHTHO*1,2-D*TRIAZOLE-6,8-DISUL :

FONIC ACID- = = = = = = = = = = = = = = = = = = = - ~ : TRC.
4-NITROSO-N-ETHYL-N-(BETA-METHYLSULFONAMIDOETHYL) ~META-T :

OLUIDINE- = = = = = = = = = = = = = = = = = = = = = = : ABB, X.
PARA-NITROSOPHENQL = = = = = = = = = = = = = = = = = = - : ACY, sSDC.
BETA-NITROSTYRENE- = = = = = = = = = = = = = = = = = = = : CHWN.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUPACTURER, 1976--CONTINURD

CYCLIC INTERMEDIATES H MANUFPACTURERS IDENTIFICATION CODEBS
: (ACCORDING TO LIST IN TABLE 3)

4-NITRO-4'- (5-SULFO-2H-NAPHTHO* 1, 2-D¥TRIAZOL-2-YL)-2,2*~-

STILBENBDISULFONIC ACID = = = = = = = = = = = = = = = : TRC.
3-NITRO-PARA-TOLUAMIDE = = = = = = = = = = = = = = = = = ¢ SDH.
META-NITROTOLUENE= - = = = = = = = = = = = = = = = = = - : DUpP, FST.
ORTHO-NITROTOLUENE = = = = = = = = = = = = = = = = = = = : DUP, PST.
PARA-NITROTOLUENE- = = = = = = = = = = = = = = = = = = = : bup, FST.
NITROTOLUENE MIXTURES— = = = =~ = = = = = = = = = = = = — : bUP, FST.
PARA-NITROTOLUENE-ORTHO-SULFONIC ACID= = = = = = = = - = : CGY(E) .

@5-NITRO-ORTHO-TOLUENESULPONIC ACID *SO/3hH=1% - - - - - - : ACY, DUP, GAF, SDH.
3-NITRO-PARA~TOLUENESULFONIC ACID #*SO/3H=1%- - - - - - - : TRC.
3-NITRO-PARA-TOLUIC ACID, METHYL ESTER - = - = = = = = - : SDH.
S5=NITRO-ORTHO-TOLUIDINE *NH/2=1% - = = = - - - = - = = = : PCHW.
2-NITRO-PARA-TOLUIDINE *NH/2=1%= = = = = = = = = = = = = -2 SW(E).
4~NITRO-META-XYLENE~ = = = = = = = = = = = = = = = = = = : DUP.
NONYL-DINONYLPHENOL, MIXTURE = =~ - = = = = = = = = = = = : USR.
PNONYLPHENQL= = = = = = = = = = = = = = = = = = = = = = = : GAF, JCC, KLM, MCB(E), MON, PRD, RH, SCN, UCC.
OCTYLPHENOL= =~ = = = = = = = = = = = = = = = = = - - - = : RH, SCN.

OXANILIDE- = = = = = = = = = = = = = = = = = = = — = - - : EK.

-------------------------- : ACY, DUP, TBC.
1,1~ (7-0X0-7H-BENZ*BE*ANTHRACEN-3,9-YLENE) -DIIMINO*DIA :

NTHRAQUINONE- - - - - = = = = = = = = = %= ==~ « = : PRC.
5-0X0- 1-PHENYL-2-PYRAZOLINE-3-CARBOXYLIC ACID, ETHYL EST :

ER- — = = = = = = = = = = = = =2 - - - - - - - - -~ : STG.
5~0X0-1- (PARA-SULFOPHENYL) -2~ PYRAZOLINE~-3-CARBOXYLIC ACI :

D= == === == e s e e e e e == .- = - = - - - : ACY, HST, STG, VPC.
U,4'=OXYDIANILINE=- = = = = = = = = = = = = = = = = = = = : DUP.
PENTABROMOCHLOROCYCLOHEXANE~ = = = = = = = = = = = - - = : DOW.
PENTACHLOROPYRIDINE= = = = = = = = = = = = = = = = - - - : DOW.
1,1,3,3,5-PENTAMETHYLINDAN = = = = = = = = = = = = = = = : GIV.
ORTHO-PENTYLPHENOL - = = = = = R : PAS.
PARA-TERT-PENTYLPHENOL = = = = = = = = = = = = = = = = = : EK, PAS.
3,4,9,10-PERYLENETETRACARBOXY LIC~3,4:9, 10-DIIMIDE- - - — : ACS.
2-PHENETHYLAMINE = = = = = = = = = = = = = = = = = = -~ - : MLS.
ALPHA-PHENETHYLAMINE = = = = = = = = = = = = = = = = = = s MLS.

PARA=PHENETIDINE - = = = = = = = = - = = = = = = « = — - : MON.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

@PHENOL: :
NATURAL: H
FROM COAL TAR: H
NATURAL PHENOL FROM COAL TAR, 39 DEGREES C., H.P. : PRD.
NATURAL PHENOL FROM COAL TAR, ALL OTHER- - - - - - : KPT, SW(E).
FROM PETROLEUM: :
NATURAL PHENOL FPROM PLTROLEUM, ALL OTHER -~ - - = - ¢ MER, PRD.
SYNTHETIC: :
SYNTHETIC PHENOL BY CAUSTIC FUSION, UY.SePe = = = = = : RCI, TOC.
OSYNTHETIC PHENOL FPROM CUMENE BY OXIDAZION, U.S.P.- - : ACS, CLK, DOW, GP, MON, SHC, SOC, UcCC, USS.
PHENOL FROM TOLUENE BY OXIDATION U.S.Pe—- - = = = = - : KLHN.
PHENOLSULPONAPHTHALEBIN, SODIUM SALT- = = = = = = = = = - : LK.
PHENOLSULFONIC ACID, LITHIUM SALT- = = - = = - = = = = - : SAL.
PHENOXYACETIC ACID, SODIUM SALT- = = = = = = = = = = = = : SAL, SPS.
ORTHO-PHENOXYMETHYLBENZOIC ACID= = = = = = = = = = = = = : PFZ.
PHENYLACETIC ACID- = = = = = = = = = = = = « = = « = .- = 3 SFS.
PHENYLACETIC ACID, ETHYL BSTER, TECH.~ = = = = = = = = = : OPC, SFS.
PHENYLACETIC ACID, POTASSIUN SALT- = = = = = = = = = = = ¢ OPC, SFS.
PHENYLACETIC ACID, SODIUM SALT = = = = = = = = = = = = = : OPC, SFS.
PHENYLACETONITRILE = = = = = = = = = = = = = = = = = = = : OPC, SPS, UOP.
4'-PHENYLACETOPHENONE- — = = = = = = = = = = = = = = = = : DUP.
PARA~PHENYLAZOANILINE (C.I. SOLVENT YELLOW 1) AND HYDR :
OCHLORIDE = = = = = = = = = = = = = = « = = = = = = = : ACY, DUP.
4— (PHENYLAZO) DIPHENYLAMINE = = = = = = = = = = = = = —~ = : EK.
ALPHA-PHENYL-ORTHO-CRESQOL- - = = = = = = = = = = = = - - : RBC.
META-PHENYLENEDIAMINE- = - = = = = = = = = = = = = = = = : DUP.
ORTHO-PHENYLENEDIAMINE - = = = = = = = = = = = = = ~ = - : DUP, SW(E), TRC.
PARA-PHENYLENEDIAMINE- = = = = = = = = = = = = = = = = = : DUP, SDC.
D-PHENYLEPHRINE- = = = = = = = = = = =« = = = = = = = = = : SDW.
DL-PHENYLEPHRINE BASE- = = = = = = = = = = =« - - - - - - : SDW.
PHENYL ETHER — = = = — = = = = = = = = = = = = = = = = = : DOW.
D(-)-PHENYLGLYCINE = = = = = = = = = = = = = — — = = - — : OTC(E) »
D(-)-2-PHENYLGLYCINE = = = = = = = = = = = = = — = = — = : DUP, KP, UPJ.
D(-)-2-PHENYLGLYCINE POTASSIUM ETHYL DANE SALT - - - - - : UPJ.
DL=2-PHENYLGLYCINE - — = = = = = = = = = = = — — = = = = : KF, OTC(E) -
D(~)—-2-PHENYLGLYCINE CHLORIDE HYDROCHLORIDE- - - = = - - : KF, OTC(E), UPJ.

SILVIQIWAIINT IITIAD
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TABLE 2.--CYCLIC I

NTERMEDIATES FOR WHICH U:S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER,

1976~-CONTINUZD

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)
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PHENYLGLYCINE, SODIUM SALT = = = = = = = = = - - - = - - : LIL.
N-PHENYLGLYCINE, SODIUM AND POTASSIUM SALTS- - -~ = - - = : ACS.
S—-PHENYLHYDANTOIN~ — = = = = = = = — = = = = = — = = =~ = : ABB.

@2,2'~% (PHENYL) IMINO*DIETHANOL- = = = = = = = = = = = = = : EKT, MIL, TCH.
PHENYLMALCNIC ACILC, DIETHYL ESTER= = = = = = = = = — = - : SPS.
PHENYLMALONIC ACID =~ = = = = = = = = = = = = = = = =~ = = : X.
3-PHENYL~5-METHYLISOXAZOLE-4~CARBONYL CHLORIDE - - - - - : ARS.
N~PHENYL-2-NAPHTHYLAMINE = - = = = = = = = = - — -« = - - : DyP,
ORTHO-PHENYLPHENOL = - = = = = = = = = = = = = = = — - — : DOW, RCI.
PARA=PHENYLPHENOL= = = = = = = = = = = = = = = = = - = = : DOW.
ORTHO-PHENYLPHENOL, CHLORINATED- = = = = = = = - - - ~ - : DOW.
ORTHO~PHENYLPHENOL, SODIUM SALT~ - - = = = = = = = - - - : DOW.
N~PHENYL-PARA-PHENYLENEDIAMINE = = = - = = = = - - - — - : USR.
PHENYLPHOSPHINIC ACID- = = = = = = = = = = = - — - - — - : SFS.
PHENYLPHOSPHONOTHIOIC DICHLORIDE - = - = = = = = = = - - : SPa.
PHENYLPHOSPHOROUS DICHLORIDE - = = = = = = = = = =« - = = : SFA.
1-PHENYL-1, 2-PROPANEDIONE, 2-OXIME - — - = - = - - - — - : ORT.
PHENYL=2-PROPANONE = = = = = = = = = = = = = = = = =« = = : ORT, SK.
1-PHENYL-3-PYRAZOLIDINONE- —= = = = = = = = = = = = = - = : EK.

PHENYL SALICYLATE= = = = = = = = = = = = = = = = = — = =~ : DOW.
4~PHENYLSULPINYL-1,2-PHENYLENEDIAMINE- = = -~ = - ~ - - - : ARA.
PHENYLUNDECANOIC ACID- = — = = = = = = = = = = = = — « = : EK.
1(2H) ~PHTHALAZINONE~ = « - = = = = - = = = = = - = = - - : SDH.
PHTHALIC ACID- = = = = = = = = = = = = = = = = = = = - = : EK.
PHTHALIC ACID, DIALLYL BSTER -~ — - = — = = = = = = — - - : FMP(E) .

@PHTHALIC ANHYDRIDE = = =~ = = = = = = - = = = = « = « = = : ACS, BAS, ENJ(E), HK, KPT, MON, PTO, SOC, STP, USS.
PHTHALIMIDE- = = = = == = = = = = = = = = = = = = - - - : SW(E).
*PHTHALOCYANINATO (2-) #COPPER = = - = = = = = = - = - - = : DUP.

PHTHALOYL CHLORIDE = = = = = = = = = = = = = = = = — = - : Dup, MON.

PICOLINES: 3

@2-PICOLINE (ALPHA PICOLINE)-=cccmmmmamce e cccemcem e : KPT, RIL(E), UCC.
3=PICOLINE = = = = = = = = = = = = = = = = = = = - = = : NEP, RIL(E).
Y=PICOLINE = — = = = = = = = =« = = = = = = = = - = = = : NEP, RIL (E), UCC.
PICOLINE = = = = = = = = = = = = - = = = = = - = = = —~ : KPT.

3-PICOLYLAMINE = = = = = = = = = = = = = = = = = = = = = : RIL(E).
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFAGTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES : MANUPACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

@PIPERIDINE = = = = = = = = = = = = = = = = = = =« = = = = : ABB, DUP, RIL(E).

3-PIPERIDINOPROPIOPHENONE HYDROCHLORIDE- = = = = - = = = : ACY.

POLYCHLOROBENZENE= = = = = = = = = = = = = = = = - - =~ - : DOW.

POLYCHLOROBIPHENYL = = = = = — = = = — = = = = = = - - - : MON.

PCLYETHYLBENZENE - — = = = = = = = = = = = = = = « ~ - = : ELP, UCC.

PROPIOPHENONE- =~ = = = = = = = = = = = = = = = = = = - - : ORT, UOP.

8,16-PYRANTHRENEDIONE- ~ = = = = = = = = = = - - = = - = : TRC.

PYRIDINE, REFINED: :

PYRIDINE, REPINED ALL OTHER GRADES = = = = = = = = - = : KPT.

2 DEGREE PYRIDINE, REPINED — = = = = = = = = = = = = = : KPT, NEP.
PYRIDINE HYDROCHLORIDE = - = = = = = = — = = - - = = = = : EK.
3-PYRIDINBMETHARNQL = = = = = = = = = = = = = = = = = = = : RIL(E).
2~PYRIMIDINOL- = = = = = = = = = = = = = = = = = =« = = = : CGY(E).
2=PYRROLIDINONE= — = = = = = = = = = = = = = = = = - =« = : GAF.

QUINALDINE = = = = = = = = = = = = = = = = = = = = = - = : ACS, ACY.
QUINOLINE: :

QUINOLINE, 1.DEGREE AND 2 DEGREE - - - - = - - = - - - : KPT.

QUINOLINE, OTHER GRADES (SPECIPY)- = = = =~ = = - = = = : KPT.
QUINOPHTHALONE = = = = = = = = = = = = = = = = = = = = = : ACS.

BESORCINOL, TECH,~ = = = = = = = = = = = = = = = = = = « : KPT.
BETA-RESORCYLIC ACID - - = == = = = = = = = = = = = - = : HST, KPT.
@SALICYLALDEHYDE~ = = = = = = = = = = = = = = = = - = = = : DOW, RDA, SHC.
SALICYLALDEHYDE OXIME= = = = = = = = = = = = = = - - = - : EK.-
SALICYLIC ACID, AMMONIUM CHROMIUM COMPLEX- - - = = - = - : TRC.
@SALICYLIC ACID, TECHe~ = = = = = = = = = = = = = = = - - : DOW, HN, MON, SDH.
SALICYLIDENEAMINOGUANIDINE OLEATE= = = = = = = = = = ~ = : DUP.
SULFANILIC ACID (PARA-AMINOBENZENESULFONIC ACID) AND SA :

LT- - - = = - = = = D e : ACY.
4~SULFOANTHRANILIC ACID- - - - = = R : TRC.
4,4'<~SULPONYLDIPHENOL= = = = = = = = = = = = = = = = = = : UPE.
4=SULPOPHTHALIC ACID = = = = = = = = = = = = = « - - - - : CWN, HSC.
TEREPHTHALIC ACID- = = = = = = = = = = = = = = = - = - = : ACC, DUP, SDH.

@ TEREPHTHALIC ACID, DIMETHYL ESTER~ = = = = = = = - = — = : ACC, DUP, EKT, HPC, HST.
TEREPHTHALOYL CHLORIDE = = = = = = = = = = = = = = - - =~ : DUP.

TEREPHTHALOYLDIACETIC ACID, DIETHYL ESTER- -~ = - = = =~ = : PCWH.

SILVIAIWYILINT J11IAD
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIED BY MANUFACTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES H MANUPACTURLRS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

L e R e i R R : MON.
TETRABROMOPHTHALIC ANHYDRIDE - - = = = = = = = = = = = - : VEL.
1,4,5,8-TETRACHLORCANTHRAQUINONE :

--------------------------- : DUP.
1,2,4, 5-TETRACHLOROBENZENE - = = = = = = = = = = = = « = : DOW.
1,2,4,5-TETRACHLORO-3-NITROBENZENE = = = = = = = = - - = : SDH.
TETRACHLOROPYRIDINE- = -~ = = = = = = = = = = = = = = - = : ABB, DOW.
TETRACHLOROPHTHALICANHYDRIDE = = = = = = = = = = = = = = : ABB, X.
TETRAHYDROFURAN- = = = = = = = = = = = = = = = = = - = = : GAF, QKoO.
TETRAHYDROFURFURYL DIMETHACRYLATE~ — = = = = = = = = = — : SAR.
1,4,5,8-TETRAHYDROXYANTHRAQUINONE, LEUCO DERIVATIVE- - - : TRC.
1,2,4,5~TETRAMETHYLBENZENE = = = = = = = = = = = = - = - : SNI(E).
PARA-(1,1,3,3-TETRAMETHYLBUTYL) PHENOL= - = = = = = = = = : GAF.
NogN,N' N*~TETRAMETHYL-PARA-PHENYLENEDIAMINE, DIHYDROCHLO :

RIDE- = = = = = = = = = = = = = = = = = = = = = - = = : EK.
2-(2-THENYLAMINO) PYRIDINE- = = = = = = = = = = = = = - = : ABB.
THIANTHRENE= = = = = = = = = = = = = = = = = = = = = = = : X.
2-THIOPHENECARBOXALDEHYDE- — — = = = = = = = = = = = = - : ABB.
THIOPHENOL = = = = = = = = =« = =« = = = = = = = = =« - = = ¢ SPA.
SYM-THYMOL = = = = = = = = = = = = =« = = = = = « = = = = : GIV, KPT.

@TOLUENE-2,4-DIAMINE=- = = = = = = = = = = = = = = = = = - : ACS, ACY, DpUP, OMC, RUC, UCC.
PARA-TOLUENESULPINIC ACID, SODIUM SALT - = = = = = = = = : NES.
PARA-TOLUENESULFONAMIDE- — = = = = = = = = = = = = = « = : MON.
CRTHO(AND PARA) -TOLUENESULFONIC ACID = = = = = = = = = = : MON, UPF.
PARA-TOLUENESULFONIC ACID= = = = = = = = = = = = = = - = : NES, TEN.
PARA-TOLUENESULPONIC ACID MONOHYDRATE- - - - = = = = - = : UPF.
PARA-TOLUENESULFONYL CHLORIDE=- = = = = = = = = = = = = = : MON.
TOLUENESULFONYL FLUOBRIDE — = = = = = = = = = = = = = = - : EK.
PARA-TOLUIC ACID = = = = = = = = = = = = = = = = = = = = : SPS.
PARA-TOLUIC ACID, METHYL ESTER = = = = = = = = = = = - = : DUP.
META-TOLUIDINE = = = = = = = = = = = = = = = = = = = = = : DUP.
CRTHO-TOLUIDINE= = = = = = = = = = = = = = = = = = =« = - : Dup, PST.
PARA-TOLUIDINE = = = = = = = = = = = = = = = = = = = = = : DUP.
TOLUIDINES, MIXED= = = = = = =« = = = = = = « = =« = = - - : DUP.
2-ORTHO-TOLUIDINOETHANOL - = = = = = = = = — = - — — — - : TCH.

ORTHO-TOLUIDINOMETHANESULPONIC ACID- = - — = = = = - = = : TRC.

89
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR LSTIMATLD,
IDENTIFIED BY MANOGFACTURER, 1976--CONTINUED

4~ (ORTHO-TOLYLAZO) -ORTH
3) = === = ===
1-PARA-TOLYLDODECANE -
PARA-TOLYLHYDROQUINONE
2,2'- (META-TOLYLIMINO) D
TOLYLTRIAZOLE- - - - -
2.3,6~-TRIAMINO-5-NITROS
N,N,N-TRIBENZYLAMINE -
3,4%,5-TRIBROMOSALICYIA
2,4,6~-TRICHLOROANALINE
2,4,6-TRICHLOROANILINE
1,2,3(AND 1,2,4)-TRICHL
1,2,4-TRICHLOROBENZENE
2,4,5-TRICHLOROBENZENES

O-TOLUIDINE (C.I. SOLVENT YELLOW

IBTHANOL= = = = = = = = = = = = =

O PYRIMIDINE- — = = = = = = — = =

NILIDE- = = = = = = = = = = = = =

OROBENZENE- = — - = = = = = = = =

ULFONIC ACID, SODIUM SALT - - - -

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

ACY, ALL, DUP.
X.

X.

EKT, MIL, TCH.
SW (E) -

SK.

MLS.

PCW.

UPJ.

CWN.

PPG.

DOW, X.

X.

1,1, 1-TRICHLORO-2, 2-DIPHENYLETHANE - = - = = = = = — — = : CWN.

1,2,4-TRICHLOBO-5-NITROBENZENE = = = = = = = = = = = = = : ALL, PCW.
TRICHLOROPHENYLSILANE= = = = = = = = = = = = = = = = = = : DCC.

ALPHA, ALPHA, ALPHA-TRICHLOROTOLUEKNE = = = = = = = = = = = : HK, VEL.
ALPHA, 2, 4-TRICHLOROTOLUENE = = = = = = = = = = = — = - = : HN.
2,4,6-TRICHLORO-S=TRIAZINE = = = = = — = = = = = = = = = : CGY(E), NIL.
ALPHA,ALPHA',ALPHA* '~TRIS (DIMETHYLAMINO) HESITOL- - - - - : RH.
4~4-TRIFLUORO~ 1~TRIFLUOROMETHYL-ETHY LIDENE-DIPHENOL- - - : DUE.
TRIMESIC ACID- = = = = = = = = = = = = = = = = = = = = = : AMB.
1¢2,4-TRIMETHYLBENZENE = = = = = = = = = = = = = = = = = : SNT(E) .
1,3,5-TRIMETHYLBENZENE = = = = = = = = = = = = = = = = = : SNT(E) .
3,3,5-TRIMETHYLCYCLOHEXANOL (META-HOMOMENTHOL) - — = - = : ARS.

2,3, 3-TRIMETHYL-3H-INDOLE= = = = = = = = = = = = = = = = : GAPF, VEC.
1,3,3-TRIMETHYL-2-METHYLENEINDOLINE=- — = = = = = = = = — : DUP, GAF, VPC.
TRIMETHYLPHENY LAMMONIUM CHLORIDE = = = = = = = = = = - - : X
TRIMETHYLPHENYLAMMONIUM IODIDE - - = = = = = = = = = = = : EK, TRC.
2,4,6~TRIMETHYLPYRIDINE= = = = = = = = = = = = = = = = — : KPT.
2,4,7-TRINITROFLUOREN-9—ONE- = = = = = = = = = = = =~ = = : WAY.
1,3,3-TRIMETHYL-DELTA2/, ALPHA-INDOLINBACETALDEHYDE- - - : DUP, GAF, TRC, VPC.
TRIPHENYLMETHANE = = = = = = = = = = = = = = = = = = = = : EK.
2,4,6~TRIPROPOXYBENZALDBHYDE = = = = = = = = = = = = = = : X.

TRIS (2~METHYL-1-AZIRIDINYL) PHOSPHINE OXIDE — - - = = = = : ARS.

SALVIQIWYIINT IT1IAD
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TABLE 2.--CYCLIC INTERMEDIATES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
IDENTIFIBD BY MANUPACTURER, 1976--CONTINUED

CYCLIC INTERMEDIATES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)-

s 06 4o ss 85 we 0e

CWN.
CWN.
DUP, GAF, TRC.

2,4,6-TRI-NORMAL-PROPOXYBENZALDEHYDE = = = = = = = = = =
TRI-NORMAL-PROPOXYBENZALDEHYDE - = = = = = = = = = = = =
©7,7*~UREYLENEBIS*4~-HYDROXY~2-NAPHTHALENESULPONIC ACID* -

o e

PARA-VINYLBENZENESULPONIC ACID, SODIUN SALT- - - — - — - : DUP.
5-YINYI-2-PICOLINE = = = = = = = = = = = = = = = = - = = : PLC.
2-VINYLPYRIDINE- = = = = = = = = = = = = = — = = = = = = : BIL(E) .
4=VINYLPYRIDINE- = = = = = = = = = = = = = = = = = = = = : RIL(E).
VINYLTOLUENE (POSTASOL)- - — = = = = = = = — = = = = = - : PG.
VIOLANTHRONE = = = = = = = = = = = = = = = = = = = - - - : ACS, DUP, TRC.
XANTHENE-9-CARBOXYLIC ACID - = = = = = = = = = = = = - - : MAL.
XYLENESULPONIC ACID, MIXED ISOMERS - = - = - = - = = = = : NES.
2,6-XYLENOL- = - - = = = = = = = = = - - = = = = = - = - : GE, KPT.
XYLIDINES: :

2,6-XYLIDINE = = = = = = = = = = = = = = = = = = = = = : DUP.

2,4=XYLIDINE = = = = = = = = = = = = = = = — = = = = - : DUP.

XYLIDINE, ORIGINAL MIXTORE - = =~ = = = = = = - = - - - : DUB.
4-(2,5-XYLYLAZO) ~ORTHO-TOLUIDINE — = — = = = = = = — - — : ACY.

@CYCLIC INTERMEDIATES, ALL OTHER= = = = = = = = = = = = = : ABB, ACS, ACY, ALD, ALL, ARS, CWN, DOW, DUP, EK, EKT,
: HST, ICI, KP, LEM, LIL, MLS, OPC, PCW, PD, PPZ, PIT,
: PRD, PTT, RH, SDC, SDH, SDW, STC, SW(E), TCC, TCH,

: ucc, ucc, UPJ, UPJ, USR, VAL, VEL, VPC, VIC, WAY, X

X, X, ¥, X, X, X.

0/

9/6T “STYIIWIHID JINVOHO JTL3HINAS



CYCLIC IWTERMEDIATES

TABLE 3.--CvcLIC INTERMEDIATES:

DIRECTORY OF MANUFACTURERS, 1976

ALPHABETICAL DIRECTORY BY CODE

71

[Names of manufacturers that reported production or sales of cyclic intermediates to the U.S. International Trade
Commission for 1976 are listed below in the order of their identification codes as used in table 2]

Code Name of company Code Name of company
ABB Abbott Laboratories GIvV Givaudan Corp.
AC American Color § Chemical Corp. GLY Glyco Chemicals, Inc.
ACC Amoco Chemical Corp. GNT General Tire § Rubber Co., Chemical/Plastics
ACS Allied Chemical Corp., Specialty Chemicals Div.
Div. GOC Gulf 0il Corp., Gulf Oil Co., Chemical
ACY American Cyanamid Co. Co.-U.S.
ADC Anderson Development Co. GP Georgia-Pacific Corp., Rebecca Chemical
AIP Air Products & Chemicals, Ihc. Div.
ALD Aldrich Chemical Co., Inc. GYR Goodyear Tire § Rubber Co.
ALF Allied Chemical Corp., Fibers Div.
ALL Alliance Chemicals, Inc. HEX Hexagon Laboratories, Inc.
AMB American Bio-Synthetics Corp. HK Hooker Chemicals & Plastics Corp.
ARA Araphahoe Chemical, Inc. Sub/Syntex HN Tenneco Chemicals, Inc.
Corp. (U.S.A.) HPC Hercules, Inc.
ARK Armstrong Cork Co. HSC Chemetron Corp., Pigments Div.
ARS Arsynco, Inc. HSH Harshaw Chemical Co. Div. of Kewanee 0il Co.
ARZ Arizona Chemical Co. HST American Hoechst Corp.:
ASH Ashland 0il, Inc., Ashland Chemical Co. Hoechst Fibers Industries
ASL Ansul Chemical Co. Rhode Island Works
ATR Atlantic Richfield Co.
ICC Inmont Corp.
BAS BASF Wyandotte Corp. ICI ICTI United States, Inc., Specialty
BJL Burdick § Jackson Laboratories, Inc. Chemicals Group
BUC Synalloy Corp., Blackman-Uhler IMC IMC Chemical Group, Inc.
Chemical Div.
JCC Jefferson Chemical Co., Inc.
ccw Cincinnati Milacron Chemicals, Inc.
CEL Celanese Corp., Celanese Chemical Co. KF Kay-Fries Chemicals, Inc.
CGY Ciba-Geigy Corp. KIM Kalama Chemical, Inc.
CHL Chemol, Inc. KPT Koppers Co., Inc., Organic Materials
CLK Clark Chemical Corp. Div.
CMG Nyanza, Inc.
CNP Nipro, Inc. LAK Lakeway Chemicals, Inc.
co Continental 0il Co. LEM Napp Chemicals, Inc.
CRS Carus Chemical Co. LIL Eli Lilly § Co. and Puerto Rico
CsD Cosden 0il § Chemical Co.
CWN Upjohn Co., Fine Chemicals Div, MAL Mallinckrodt Chemical Works
MAY Otto B. May, Inc.
DBC Dow Badische Co. MCB Borg-Warner Corp.:
DCC Dow Corning Corp. Marbon Chemical Div.
DOW Dow Chemical Co. Weston Chemical Co.
DupP E.I. duPont de Nemours § Co., Inc, MER Merichem Co.
pvC Dover Chemical Corp. Sub of ICC Industries, MIL Milliken Co., Milliken Chemical
Inc. Div,
MLC Melamine Chemicals, Inc.
EGR Eagle River Chemical Corp. MNR Monroe Chemical Co.
EK Eastman Kodak Co.: MOB Mobay Chemical Co.
EKT Tennessee Eastman Co. Div. MON Monsanto Co.
ELP El Paso Products Co. MRA Bostik South, Inc.
ENJ Exxon Chemical Co. U.S.A. MRK Merck § Co., Inc.
MRT Morton Chemical Co. Div. of Morton Norwich
FER Ferro Corp., Ottawa Chemical Div. Products, Inc.
FG Foster Grant Co., Inc. MTO Montrose Chemical Corp. of California
FIN Hexcel Corp., Fine Organics Div.
FMP FMC Corp., Industrial Chemical Div. NCI Union Camp Corp.
FMT Fairmount Chemical Co., Inc. NEP Nepera Chemical Co., Inc.
FST First Chemical Corp. NES Nease Chemical Co., Inc.
NIL Nilok Chemicals, Inc.
GAF GAF Corp., Chemical Div, NOR Norwich Parmacal Co.
GE General Electric Co. NPC Northwest Petrochemical Corp.
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SYNTHETIC ORGANIC CHEMICALS. 1976

TABLE 3.--CvcLIC INTERMEDIATES:

DIRECTORY OF MANUFACTURERS, 1976--CoNTINUED

Code Name of company Code Name of company
oMC Olin Corp. S0C Standard 0il Co. of California, Chevron
OoPC Orbis Products Corp. Chemical Co.
ORO Chevron Chemical Co. STC American Hoechst Corp., Sou-Tex Works
ORT Roehr Chemicals, Inc. STG Stange Co.
OTC Story Chemical Corp., Ott Div. STP Stepan Chemical Co.
STY Styrochem Corp.
PAS Pennwalt Corp. SW Sherwin-Williams Co.
PCW Pfister Chemical, Inc.
PD Parke, Davis § Co. Sub. of Warner-Lambert TCC Tanatex Chemical Corp.
Co. TCH Emery Industries, Inc., Trylon Chemical
PFZ Pfizer, Inc. § Pfizer Pharmaceutical, Inc. Div.
PIT Pitt-Consol Chemical Co. TEN Cities Service Co., Copperhill Operations
PLC Phillips Petroleum Co. TKL Thiokol Corp.
PPG PPG Industries, Inc. TNA Ethyl Corp.
PRD Ferro Corp., Productol Chemical Div. TOC Tenneco 0il Co.
PTO Puerto Rico Chemical Co., Inc. TRC Toms River Chemical Corp.
PTT Petro-Tex Chemical Corp. TRD Manufacturing Enterprises, Inc., Squibb
Manufacturing, Inc., Trade Enterprise,
QKO Quaker Oats Co. Inc., Ersana, Inc.
TX Texaco, Inc.
RBC Fike Chemicals, Inc.
RCI Reichhold Chemicals, Inc. ucc Union Carbide Corp.
RDA Rhodia, Inc. UoP UOP, Inc., UOP Chemical Div.
RH Rohm § Haas Co. UPF Jim Walter Resources, Inc.
RIL Reilly Tar & Chemical Corp. uPJ Upjohn Co.
RPC Millmaster Onyx Corp., Refined-Onyx Div. USR Uniroyal, Inc., Chemical Div.
RSA R.S5.A. Corp. uss USS Chemicals Div. of U.S. Steel Corp.
RUC Rubicon Chemicals, Inc.
VAL Valchem Corp.
SAL Salsbury Laboratories VGC Virginia Chemicals, Inc.
SAR Sartomer Industries, Inc. VEC Mobay Chemical Corp., Verona Div.
ScC Standard Chlorine of Delaware, Inc. VTC Vicksburg Chemical Co. Div. of Vertac
SCN Schenectady Chemicals, Inc. Consolidated
SDC Martin-Marietta Corp., Sodyeco Div.
Sterling Drug, Inc.: "WAY Philip- A. Hunt Chemical Corp., Organic
SDH Hilton-Davis Chemical Co. Div. Chemical Div.
SDW Winthrop Laboratories Div, ’ WIL Inolex Corp., Inolex Pharmaceutical Div.
Stauffer Chemical Co.: WIC Witco Chemical Co., Inc.
SFA Agricultural Div. WTH Union Camp Corp., Chemical Div., Dover
SFC Calhio Chemicals, Inc. Plant
SFS Specialty Chemical Div. WTL Pennwalt Corp., Lucidol Div.
SHC Shell 0il Co., Shell Chemical Co. Div. WYT Wyeth Laboratories, Inc., Wyeth Labora-
SK Smith, Klein § French Laboratories tories Div. of American Home Products
SKO Getty Refining § Marketing Co. Corp.
SNT Suntide Refining Co.

Note.--Complete names and addresses of the above reporting companies are listed in table 1 of the appendi);.
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DYES

DYES
Edmund Cappuccilli

Synthetic dyes are derived in whole or in part from cyclic inter-
mediates. Approximately two-thirds of the dyes consumed in the United
States are used by the textile industry to dye natural and synthetic
fibers or fabrics; about one-sixth is used for coloring paper; and the
rest is used chiefly in the production of organic pigments and in the
dyeing of leather and plastics. Of the several thousand different
synthetic dyes that are known, more than one thousand are manufactured
by one or more domestic producers. The large number of dyes results
from the many different types of materials to which dyes are applied,
the different conditions of service for which dyes are required, and
the costs that a particular use can bear. Dyes are sold as pastes,
powders, lumps, and solutions; concentrations vary from 6 percent to
100 percent. The concentration, form, and purity of a dye are deter-
mined largely by the use for which it is intended.

Total domestic production of dyes in 1976 amounted to 256 million
pounds, or 24.4 percent greater than the 206 million pounds produced in
1975 (table 1). Sales of dyes in 1976 amounted to 250 million pounds,
valued at $620 million, compared with 209 million pounds, valued at $476
million, in 1975. 1In terms of quantity, sales of dyes in 1976 were 19.7
percent greater than in 1975 and in terms of value, 30.4 percent greater.
The average unit value of sales of all dyes in 1976 was $2.48 per pound
compared with $2.28 per pound in 1975.

In general, the production of the six classes of dyes increased
substantially in 1976. Acid dyes increased by 50.5 percent from 18.7
million pounds in 1975 to 28.2 million in 1976. The other five classes
of dyes increased by the following percentages: basic dyes (24.5),
direct dyes (32.3), disperse dyes (13.7), fluorescent brightening
agents (13.0), and vat dyes (25.4).






TABLE 1.--Dves:

[Listed below are all .dyes for which any reported data on production or sales may be published.

DYES

U.S. PRODUCTION AND SALES. 1976

(Leaders (...)

are used where the reported data are accepted in confidence and may not be published or where no data were
reported.) Table 2 lists all dyes for which data on production and/or sales were reported and identifies the

manufacturers of each])
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SALES
DYE PRODUCTION

UNIT

QUANTITY VALUE VALUE!

1,000 1,000 : 1,000 Per

pounds pounds dollars pound
Grand total 256,250 : 249,887 : 620,294 : $2.48
Total 28,248 : 27,006 : 87,108 : 3.23
Acid yellow dyes, total 9,432 : 9,056 : 25,345 : 2.80
Acid Yellow 17 177 : 150 : 460 : 3.06
Acid Yellow 23 : 243 : 181 : 685 : 3.78
Acid Yellow 34 : 13 : 29 : 99 : 3.36
Acid Yellow 36 : 132 : 131 : 410 : 3.13
Acid Yellow 40 : 95 : 409 : 4.29
Acid Yellow 151 2,120 2,245 : 4,117 : 1.83
Acid Yellow 159 .. 394 : 1,142 : 2.90
Acid Yellow 174 113 : : .
All other 6,634 5,831 : 18,023 : 3.09
Acid orange dyes, total 4,113 3,935 : 11,634 : 2.96
Acid Orange 7 326 370 : 801 : 2.16
Acid Orange 8 257 228 : 497 : 2.19
Acid Orange 10 232 235 : 556 : 2.37
Acid Orange 24 709 : 749 : 1,708 : 2.28
Acid Orange 60 : 404 388 : 1,214 : 3.13
Acid Orange 116 551 : 455 1,489 : 3.28
All other 1,634 : 1,510 : 5,369 : 3.56
Acid red dyes, total 4,932 : 4,853 : 16,117 : 3.32
Acid Red 1 377 : 405 : 908 : 2.24
Acid Red 4 69 : 60 : 215 : 3.59
Acid Réd 37 22 : 14 : 60 : 4.36
Acid Red 73 105 : 139 : 584 : 4.22
Acid Red 85 72 75 ¢ 229 : 3.07
Acid Red 114 314 : 275 1,014 : 3.68
Ac'id Red 137 : 129 : 108 : 594 : 5.48
Acid Red 151 : 821 : 704 : 1,809 : 2.57
Acid Red 182 : 83 : 84 : 286 : 3.41
Acid Red 186 : 26 : 152 : 5.90
Acid Red 266 188 : 194 : 767 : 3.95
Acid Red 337 864 : 798 : 347 : 4.34
All other 1,888 : 1,971 : 9,152 : 4.64
Acid violet dyes, total 132 : 160 : 659 : 4.11
Acid violet 7 : 10 : 29 : 2.87
All other 132 : 150 : 630 : 4.20
Acid blue dyes, total 4,575 4,401 : 18,038 : 4.10
Acid Blue 9 : 1,420 : 2,461 1.73
Acid Blue 25 643 : 630 : 3,725 : 5.91
Acid Blue 27 52 : 42 : 226 : 5.43
Acid Blue 40 688 : 676 : 3,207 : 4.74
Acid Blue 113 468 : 419 1,443 : 3.44
All other 2,724 ¢ 1,214 : 6,976 : 5.75
Acid green dyes 485 442 1,907 : 4.31
Acid brown dyes, total 1,385 : 1,275 : 4,647 : 3.65
Acid Brown 14 407 : 490 : 1,627 : 3.32
All other 978 : 785 : 3,020 : 3.85
Acid black dyes, total 3,194 : 2,884 : 8,761 : 3.04
Acid Black 1 556 : 450 : 1,191 : 2.65
Acid Black 52 756 : 620 : 1,844 : 2.98

See footnotes at.end of table.
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TABLE 1.--Dyes: U.S. proDUCTION AND SALES, 1976--ConTINUED

SALES
DYE PRODUCTION
UNIT
QUANTITY VALUE VALUE!
1,000 1,000 1,000 13
ACID DYES--CONTINUED pounds pounds dollars pound
Acid black dyes--Continued : H :
Acid Black 107 267 : 280 : 1,175 : $4.20
All other 1,615 : 1,534 : 4,551 : 2.97
AZOIC DYES AND COMPONENTS
Azoio Biazo (omponents, Bases
(Fast Color Bases)
Azoic Diazo Components, Bases (Fast Color Bases), : :
total 532 _: 467 989 : 2.12
Azoic Diazo Components, Salts
(Fast Color Salts)
Total 1,370 : 1,350 : 1,572 : 1.16
Azoic Diazo Component 5, salt .. H 65 : 96 ¢ 1.47
Azoic Diazo Component 6, salt 75 : PN : e : ..
Azoic Diazo Component 9, salt 211 : 223 : 201 :. .90
Azoic Diazo Component 13, salt 263 : 238 : 275 ¢ 1.16
All other azoic diazo components, saltg8—-—-—--———————- 821 : 824 : 1,000 : 1.21
BASIC DYES
Total. 14,595 : 14,889 : 49,770 3.34
Basic yellow dyes, total 4,804 : 4,540 13,294 @ 3.30
Basic Yellow 11 885 : 737 1,810 : 2.45
Basic Yellow 13 236 : 212 : 500 : 2.36
All other 3,683 : 3,591 : 10,984 : 3.06
Basic orange dyes, total 1,446 : 1,472 : 4,024 ¢ 2.73
Basic Orange 2 488 : 497 : 1,177 2,37
Basic Orange 21 578 : 527 : 1,414 : 2.68
All other 380 : 448 : 1,433 ¢ 3.20
Basic red dyes, total 2,059 ¢ 2,387 : 8,555 : 4.73
Basic Red 14 497 : 571 : 1,156 : 2.03
Basic Red 18 253 : 517 : 1,229 : 2.83
Basic Red 49 ees : 82 : 309 : 3.75
All other 1,309 : 1,217 : 5,861 : 4.82
Basic violet dyes, total 3,357 : 3,232 : 10,696 : 3.35
Basic Violet 1 1,256 : 1,072 : 3,194 : 2.98
Basic Violet 16 316 : 370 : 1,129 : 3.05
All other 1,785 : 1,790 : 6,373 : 3.56
Basic blue dyes, total 2,187 : 2,328 : 10,360 : 4.81
Basic Blue 7 64 : 101 : 710 : 7.01
All other 2,123 - 2,227 : 9,650 4.33
Basic green dyes 275 : 428 : 1,545 : 3.61
All other basic dyes 467 : 502 : 1,296 : 2.58
DIRECT DYES
Total 33,527 : 31,606 : 78,772 : 2.49
Direct yellow dyes, total 12,004 : 11,393 : 28,258 : 2.48
Direct Yellow 4 585 : 561 : 1,086 : 2.14
Direct Yellow 6 255 : 245 647 : 2.64
Direct Yellow 11 2,655 : 2,593 : 3,015 : 1.16
Direct Yellow 12 39 : 52 : 320 : 6.20

See footnotes at end of table.
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TABLE 1.--Dves: U.S. probucTiON AND SALES, 1976--CoNTINuED
: : SALES
DYES PRODUCTION
UNIT
QUANTITY VALUE VALUE!
1,000 1,000 1,000 Per
DIRECT DYES pounds pounds dollars pound
Direct yellow dyes--continued : : :
Direct Yellow 28 82 : 79 : 394 $4.99
Direct Yellow 44 620 : 585 : 1,710 : 2.92
Direct Yellow 50 536 : 546 : 1,850 : 3.39
Direct Yellow 84 236 : 255 : 629 : 2.47
Direct Yellow 105 164 : cee : v : s
Direct Yellow 106 803 : 714 : 1,852 : 2.60
All other 6,029 : 5,763 16,755 : 2.91
Direct orange dyes, total 1,620 : 1,580 : 4,358 : 2.76
Direct Orange 8 . : 83 : 155 : 1.86
Direct Orange 15 . 467 694 : 1.49
Direct Orange 34 .. : 61 : 195 : 3.20
Direct Orange 39 111 : 124 : 367 : 2.96
Direct Orange 72 289 250 : 681 : 2.73
Direct Orange 73 e : 91 : 343 : 3.75
Direct Orange 102 290 : 223 : 802 : 3.60
All other 930 : 281 : 1,121 : 3.99
Direct red dyes, total 4,489 : 3,962 : 12,514 : 3.16
Direct Red 1 62 : 82 : 251 : 3.07
Direct Red 2 75 : 57 : 219 : 3.85
Direct Red 23 185 : 163 : 641 3.93
Direct Red 24 240 : 24 773 : 3.62
Direct Red 26 .. : 37 115 : 3.13
Direct Rad 39 : 50 : 215 : 4.34
Direct Red 72 303 : 281 372 : 3.46
Direct Red 80 512 : 404 : 1,323 ¢ 3.27
Direct Red 81 637 : 644 2,094 : 3.25
Direct Red 83 151 : 135 367 : 2.71
All other 2,324 : 2,085 : 5,544 2.66
Direct violet dyes 152 172 601 : 3.52
Direct blue dyes, total 7,266 : 6,711 : 19,069 : 2.84
Direct Blue 1 236 : 230 : 915 : 3.89
Direct Blue 2 771 : 771 : 1,476 : 1.92
Direct Blue 76 58 : 41 120 : 2.91
Direct Blue 80 491 : 471 : 1,423 : 3.02
Direct Blue 86 1,039 : 862 2,550 : 2.96
Direct Blue 98 139 : 164 489 : 2.98
Direct Blue 218 1,359 : 1,253 : 3,973 ¢ 3.17
All other 3,173 : 2,919 : 8,123 : 2.78
Direct green dyes, total 371 : 455 : 1,511 : 3.32
Direct Green 1 169 : 216 : 457 2.12
All other 202 : 239 : 1,054 4.41
Direct brown dyes, total 1,548 : 1,491 : 3,068 : 2.06
Direct Brown 2 188 : 198 : 471 : 2.38
Direct Brown 312 47 42 : 183 : 4.39
Direct Brown 952 595 : 532 : 1,102 : 2.07
All other H 718 : 719 : 1,312 : 1.82
Direct black dyes, total 6,077 : 5,842 : 9,393 : 1.61
Direct Black 22 1,499 : 1,186 : 1,351 : 1.14
Direct Black 38 : 3,759 : 3,923 : 6,249 : 1.59
All other : 819 : 733 : 1,793 : 2.45
DISPERSE DYES : H
Total : 39,100 : 36,289 138,018 : 3.80
Disperse yellow dyes, total : 7,112 : 7,066 : 19,916 : 2.82
Disperse Yellow 3 : 1,161 : 1,095 : 2,467 2.25

See footnates at end of table.
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78 SYNTHETIC ORGANIC CHEMICALS, 1976

TABLE 1.--Dves:

U.S. PRODUCTION AND SALES, 1976--CONTINUED

SALES
DYES PRODUCTION
UNIT
QUANTITY VALUE VALUE!
: 1,000 1,000 1,000 Per
DISPERSE DYES--CONTINUED : pounds pounds dollars pound
Disperse yellow dyes--Continued : ; ;
Disperse Yellow 23 753 : 782 : 1,499 : 1.92
Disperse Yellow 33 194 : 163 : 353 : 2.17
Disperse Yellow 34 126 : 166 : 365 : 2.19
Disperse Yellow 42 605 : 666 : 1,487 : 2.23
Disperse Yellow 54 893 : 1,059 : 3,422 : 3.23
All other 3,380 : 3,135 : 10,323 : 3.29

Disperse orange dyes, total 4,993 : 4,526 : 11,854 : 2.62
Disperse Orange 3 106 : 81 : 217 : 2.67
Disperse Orange 17 78 : 62 : 106 : 1.72
Disperse Orange 25 _—— 821 : 607 : 1,555 : 2.56
All other 3,988 : 3,776 : 9,976 : 2.64

Disperse red dyes, total 9,271 : 8,280 : 36,501 : 4.41
Disperse Red 1 399 : 294 : 735 : 2.50
Disperse Red 5 106 : 83 : 180 : 2.17
Disperse Red 15 e : 42 : 199 : 4.74
Disperse Red 17 358 : 294 741 : 2.52
Disperse Red 60~ 2,263 : 2,047 7,651 : 3.74
Disperse Red 65 121 : 155 : 495 3.20
Disperse Red 86 48 : 27 : 189 : 6.93
Disperse Red 177 : 218 : 183 : 652 : 3.57
All other : 5,758 : 5,155 : 25,659 : 4.98

Disperse violet dyes, total : 433 505 : 2,270 : 4.49
Disperse Violet 1 : ‘e H - 35 : 179 : 5.06
Disperse Violet 27 : 57 : 97 : 247 2.56
All other : 376 : 373 1,844 4,94

Disperse blue dyes, total : 14,081 : 13,069 : 59,895 : 4.58
Disperse Blue 3 : 1,155 : 877 : 2,556 : 2.91
Disperse Blue 64 H 516 : 468 : 1,230 : 2,63
Disperse Blue 79 : 2,622 : 2,082 : 5,883 : 2.83
All other : 9,788 : 9,642 : 50,226 : 5.21

Disperse black dyes : 1,612 : 1,422 : 2,969 : 2.09

Disperse brown and green dyes 1,598 : 1,421 : 4,613 : 3.47

FIBER-REACTIVE DYES :

Fiber-reactive dyes, total 3,506 : 3,982 : 21,876 : 5.49
Reactive yellow dyes 844 : 804 : 4,647 5.78
All other reactive dyes 2,662 : 3,178 : 17,229 5.42

FLUORESCENT BRIGHTENING AGENTS

Fluorescent brightening Agent , total------—-———-———w-= H 43,429 : 37,948 : 55,464 : 1.46
Fluorescent Brightening Agent 28--—-—- H 2,371 : 2,220 : 4,391 : 1.98
Fluorescent Brightening Agent 6l---———-- 85 : 607 : 616 : 10.16
All other fluorescent brightening agentg~--—----——- 40,973 : 35,121 : 50,457 : 1.44

FOOD, DRUG, AND COSMETIC COLORS H

Total 5,757 : 5,110 : 31,754 : 6.21
Food, Drug, and Cosmetic Dyes : :

Total 5,456 : 4,815 : 28,457 : 5.91

FD&C Blue No. 1 : 177 : 171 : 1,448 : 8.48

FD&C Blue No. 2 : 64 : 76 : 912 : 11.93

FD&C Red No. 2 54 : 91 : 458 : 5.02

FD&C Red No. 3 506 : 447 4,410 : 9.87

FD&C Yellow No. 5 1,673 : 1,403 : 6,573 : 4.68

FD&C Yellow No. 6 1,188 : 991 : 4,226 : 4.26

All other food, drug, and cosmetic dyes—---———————=- 1,794 : 1,636 : 10,430 : 6.38

See footnotes at end of table.



DYES

TABLE 1.--Dves: U.S. PRODUCTION AND SALES, 1976--CONTINUED

: SALES
DYES . PRODUCTION
H : UNIT
QUANTITY : VALUE VALUE!
Drug and Cosmetic and Extermal Drug : 1,000 : 1,000 : 1,000 : Per
and Cosmetic Dyes : pounds : pounds :  dollars : pound
Total : 301 : 295 : 3,297 : $10.74
D&C green dyes : 18 : 23 : 549 : 21.22
D&C red dyes, total : 162 : 171 : 1,451 : 13.57
D&C Red No. 6 : e : 27 217 =« 8.12
D&C Red No. 7 : ‘e : 28 : 180 : 6.37
D&C Red No. 19 : 8 : 10 : 116 : 11.43
All other : 154 : 106 : 938 : 8.85
All other drug & cosmetic and external drug & : : : :
cosmetic dyes : 121 : 101 : 1,297 : 12.84
MORDANT DYES
Total : 660 : 5 656 : 2,149 : 3.28
Mordant orange dyes, total B 137 129 : 360 : 2.78
Mordant orange 1 : 57 : 43 118 : 2.72
All other : 80 : 86 : 242 : 2.81
Mordant brown dyes : 172 164 : 628 : 3.83
Mordant black dyes, total : 256 : 309 : 910 : 2.95
Mordant Black 11 : P : 231 : 705 : 3.05
All other : 256 : 78 : 205 2.63
All other mordant dyes H 95 : 54 251 : 4.65
SOLVENT DYES :
Total : 11,940 : 11,509 : 35,341 : 3.07
Solvent yellow dyes : 1,417 1,396 : 4,880 : 3.50
Solvent orange dyes : 888 : 931 : 2,852 : 3.06
Solvent red dyes, total : 2,730 : 2,993 : 8,466 : 2.83
Solvent Red 49 H 58 : 87 : 747 8.63
All other H 2,672 : 2,906 : 7,719 : 2.66
Solvent blue dyes : 2,413 : 1,628 : 11,132 6.84
All other solvent dyes : 4,492 4,561 8,011 : 1.76
VAT DYES :
Total : 53,231 : 59,077 : 86,876 : 1.47
Vat yellow dyes, total 2 : 1,254 : 969 3,657 : 3.77
Vat Yellow 2, 8-1/2% : 656 : 394 686 : 1.74
All other : 598 : 575 : 2,971 : 5.17
Vat orange dyes, total : 2,761 : 2,593 : 12,090 : 4.66
Vat Orange 2, 12% : 787 741 : 3,237 : 4,37
Vat Orange 15, 10% : e : 220 : 947 : 4.31
All other : 1,974 1,632 : 7,906 : 4,84
Vat red dyes H 393 : 378 1,886 : 5.00
Vat violet dyes : 307 : 328 : 1,312 : 4.00
Vat green dyes, total H 5,399 : 5,464 10,275 : 1.88
Vat Green 1, 6% - : e : 1,073 : 2,034 : 1.90
Vat Green 3, 10% : 1,748 : 1,843 : 3,477 1.89
All other : 3,651 : 2,548 : 4,764 1.87
Vat brown dyes---- - : : 4,202 4,061 ; 12,996 . 3.22

See footnotes on following page.
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TABLE 1.--Dyes: U.S. ProDUCTION AND SALES, 1976--CONTINUED

! SALES
DYES ' PRODUCTION -
: QUANTITY VALUE VKE[IJEI
: 1,000 I 1,000 : 1,000 : Per
VAT DYES--Continued : pounds  : pounds : dollars : pound
Vat black dyes, total : 3,519 : 3,534 : 6,200 : $1.75
Vat Black 25, 12-1/2% : 1,840 : 1,996 : 3,329 : 1.67
vat Black 27, 12-1/2% : 360 : 239 : 731 : 3.05
All other H 1,319 : 1,299 : | 2,140 : 1.65
All other vat dyes : 35,396 : 41,770 : 38,460 : .92
All other dyes3 : 20,355 : 19,998 : 30,605 1.53

1
2
3

Calculated from rounded figures.

The data include dyes which are similar to, but not chemically identical with, the indicated Colour Index name.
The data include azoic compositions, azoic coupling components, oxidation bases, ingrain dyes, sulfur dyes,
and miscellaneous dyes. Statistics for those groups of dyes may not be published separately because publication
would disclose information received in confidence.

TABLE 1A,--Dves: U.S. PRODUCTION AND SALES. BY CLASS OF APPLICATION, 1976

: SALES

CLASS OF APPLICATION PRODUCTION : UNIT

QUANTITY : VALUE VALUE!

1,000 : 1,000 : 1,000 : Per

pounds  : pounds : dollars : pound
Total : 256,250 : 249,887 - 620,294 : $2.48
Acid : 28,248 : 27,006 : 87,108 : 3.23

Azoic dyes and components: : : : H

Azoic diazo components, bases (Fast color bases)-- : 532 : 467 989 : 2.12
Azoic diazo components, salts (Fast color salts)-- : 1,370 : 1,350 : 1,572 : 1.16
Basic : 14,595 : 14,889 : 49,770 : 3.34
Direct : 33,527 : 31,606 : 78,772 : 2.49
Disperse : 39,100 : 36,289 : 138,019 : 3.80
Fiber-reactive : 3,506 : 3,982 : 21,876 : 5.49
Fluorescent brightening agents : 43,429 : 37,948 : 55,464 : 1.46
Food, drug, and cosmetic colors : 5,757 5,110 : 31,754 : 6.21
Mordant : 660 : 656 : 2,149 : 3.28
Solvent : 11,940 : 11,509 : 35,341 : 3.07
Vat : 53,231 : 59,077 : 86,876 : 1.47
All Other? : 20,355 : 19,998 : 30,604 : 1.53

1
2

Calculated from rounded figures.

The data include azoic composition, azoic coupling components, oxidation base, ingrain dyes, sulfur dyes,
and miscellaneous dyes. Statistics for these groups of dyes may not be published separately because publication
would disclose information received in confidence.



TABLE 2.--DYES FOR WHICH U.S.

PRODUCTION AND/OR SALES WERE EITHEK REPORTED OR ESTIMATED, IDENTIFIED BY

MANUFACTURER, 1976

(CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH A "@"; CHEMICALS NOT SO MARKED
DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY NOT BE PUBLISHED.
MANUPACTURERS' IDENTIPICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AN "X" SIGNIFIES THAT THE MANUPACTURER DID
NOT CONSENT TO HIS IDENTIFICATION WITH THE DESIGNATED PRODUCT. COMPANY IDENTIFICATION CODES WHICH ARE FOLLOWED
BY AN "(E)" ARE SO LABELED BECAUSE THE COMPANY FAILED TO SUPPLY THE U. S. INTERNATIONAL TRADE COMMISSION WITH

THEIR DATA IN SUFPFICIENT TIME FOR ITS INCLUSION IN THIS

REPORT. THE COMPANY IS PRESUMED TO HAVE CONTINUED

PRODUCTION OF THE COMPOUND IN QUESTION IN 1976 AND THE VOLUME OF PRODUCTION AND SALES HAS BEEN ESTIMATED BY THE

USITC STAFF MEMBERS)

ACID DYES

@ACID YELLOW DYES:
ACID YELLOW 1= = = = = = = = = = = = = = = = = = = =
ACID YELLOW 3= = = = = = = = = = = = = - = - = - - =
ACID YBLLOW 11 = = = = = = = = = = = = = = = = = - =
ACID YELLOW 14 = = = = = = = = = = = = = =« = = = = =
@QACID YELLOW 17 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 19 = = = = = = = = = = = = = = = = = = =
QACID YELLOW 23 = = = = = = = = 0 = = = — = = = = = =
ACID YELLOW 25 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 29 = = = = = = = = = = = = = = = = = = =
@ACID YELLOW 34 = ~ = =~ = = = = = = = = = = = = = = =
@ACID YELLOW 36 = = = = = = = = = = = = = = — - - - -
ACID YELLOW 38 ~ = = = = = = = = = = = = = = = = =« -
@ACID YELLOW U0 = = = = = = = = = = = = = = = = = = —
ACID YELLOW 82 = = = = = = — = = = = = = = = = = = =
ACID YELLOW 44 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 49 = = = = = = = = = = = = = = = = = = =
ACID YELLON 54 = = = = = = =« = = = = = = = = = = = =
ACID YELLOW 59 = = = = = = = = = @ = = = = = = = — —
ACID YELLOW 63 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 65 = = = = = — = = = = = = = = = = = = =
ACID YELLOW 73 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 76 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 79 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 99 = = = = = = = = = = = = = = = = = = =
ACID YELLOW 114~ = = = = = = = = = = = = = = = = = =

MANUFPACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

ACY.
ACS, ACY.

ATL (E) «

TRC.

AC, ATL(E), BDO, SDH, TRC, VPC.
AC, ALT, BAS, ICI.

AC, ACY, ALT, GAF, MRX, PDC, TRC, VPC, WJ.
GAF.

TRC.

AC, ACS, ATL(E), PDC.

DUP, GAF, TRC.

ATL(E}, GAP.

ACY, ALT, ATL(E), TRC.

ACY, GAP.

GAF.

DUP, VEC.

AC, TRC.

vPC.

AC.

ATL(E), TRC.

ACS, SDH.

TRC.

vPC.

GAF, TRC.

TRC.

S3AC

18



TABLE 2.--DYBS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE BITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976~-CONTINUED

MANUFACTURERS IDENTIFICATION CODES

Z8

ACID

DY E S-~-CONTINUED

(ACCORDING TO LIST IN TABLE 3)

@ACID YELLOW DYES--CONTINUED
ACID YELLOW 121- = = = = = = = = = = = = = =« = - = - i GAF.
ACID YELLOW 127- - = = = = = = = = = = = = = - - - - : TRC.
ACID YBLLOW 128- - = = = = = = = = = — — = = — — - = : TRC.
ACID YELLOW 129- - = = = = = = = = = = = — = = = = = : TRC.
ACID YELLOW 135- = = = = = = = = = = = = = = = = - - : GAP.
@ACID YELLOW 151- = = = = - = = = = = = = = = = - - = : AC, ALT, DUP, GAF, TRC, VRC.
@ACID YELLOW 159- = = = = = = = = = = = = = = — = - - : ALT, GAF, TRC, VPC.
@ACID YELLOW 178- = = = = = = = = = = = = = = = — - = : ac, DUP, TRC, VEC.
ACID YELLOW 198- — = = = = = = = = = = = - = = = — - : DUP.
ACID YELLOW 200- - = = — = = — = = = - - -~ = - - - - : DUP.
ACID YBELLOW DYES, ALL OTHBR- - - — = = = = = — ~ = - : ATL(E), BAS, GAF, ICI, TRC, VPC.
@ACID ORANGE DYES: :
ACID OBANGE 1= — = = = = = = = = = = = = = = - - - - : AC.
ACID ORANGB 5= = = = = = = = = = = = — — = = - - - - : ACY.
@ACID ORANGE 7= = = = = = = - = = = = = = « = = = - « : AC, ACS, ACY, BDO, GAP, PDC, TRC, VPC.
@ACID ORANGE 8= = - = = = — — = = = = = = — = = = - ~ : AC, ACY, ATL(E), DUP, GAP, PDC, TRC, VPC.
@ACID ORANGE 10 = = = = = = = = = = = = = = = = = - - : AC, ACY, GAP, PDC, TRC.
ACID ORANGE 12 = = = = = = = — = = = — — = = - — - — : ATL(E), PSC.
@ACID ORANGE 24 - — = = = = = = = = = = — = = = — - - : ACS, ACY, GAF, T&C.
ACID ORANGE U5 = = = = = = = = = = = = = = = = = = = : ACS.
ACID ORANGE 51 = = = = = = = = = = = = = = = = = -~ : TRC.
@ACID ORANGE 60 - = = = = = = = = = = — = = = = - - = : AC, ALT, ATL(E), DUP, GAF, TRC, VEC.
ACID ORANGE 62 — = = = = — = = = = = = = = = = = —~ = : TRC.
ACID ORANGE 63 = = = = = = = = = = = = = = = = = = - : ATL(E), TRC, VEC.
ACID ORANGE 64 — = = — = = = = = — = = — = = = - - - : ACY, DUP.
ACID ORANGE 72 = = = = = = = = = = = = = - = = - = - : ACY.
ACID ORANGE 74 = = = = = = = = = = = = = = = = = = = : GAP, TRC.
ACID ORANGE 76 = = = = = = = = = = = = — = = — - — = : TRC.
ACID ORANGE 86 - — = = = = = = = = = = = = = = = = = : TRC.
ACID ORANGE 87 = = = = = = = = = = = — = = = - - ~ - : ALT.
@ACID ORANGE 116~ = = = = = = = = = = — = = = = — - « : AC, ALT, GAP, TRC.
ACID OBANGE 128~ = =~ = = = = = = = = = = - = = - - - : DUP.
ACID ORANGE 132- = = = = = = = = = = = = - = - - - - : DUP.
ACID ORANGE 152 = = = = = = = = = = = = = = = = - - : DUE.
ACID ORANGE DYES, ALL OTHER- = = - = = = — = = — — - ALT, ATL(E), GAF, PDC, TRC, VPC.
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TABLE 2.--DYES FOR WHICH U.S.

MANUPACTURER,
DYES .
ACID DY E S--CONTINUED :
@ACID RED DY=rS: .
@ACID BED 1 = = =~ = = = = = = = = = = = = = = = = = = .
@ACID KED 4 = = = = = = = = = = = = = = = = = = = = = p
ACID RED Ml4= = = = = = = - = = = = = = = = = = = = = .
ACID RED 17~ = = = = = = = = = = = = = = = = = = = = :
ACID BED 18= = = = = = = = = = = = = = = = = = = = = .
ACID RED 26= = = = = = = = = = = = = = = = = = = - - :
ACID RED 35= = = = = = = = = = = = = = = = - = = = - :
@ACID RED 37— = = = = = = = = = = = = = = = = = = = = :
ACID BED 51= = = = = = = = = = = = = = = = = = = = = s
ACID RED 57= = = = = = = = = = = = = = = = = = = - - :
ACID RED 66= - = = ~ = = = = = = = = = = = = = = = ~ :
@ACID RED 73= = = = = = = = = = = = = = = = = = = = = s
ACID RED 80= = = = = = = = = = = = = = = = = = = - -
@ACID RED 85~ — = =+ = = = = = = = = = = = = = = = - = :
ACID BED 87— = = = = = = = = = = = = = = = = = = = = .
ACID RED 88= = = = = = = = = o o = = = = = = = = = = .
ACID RED 89— = = = — = = = = = = = = = = = = = = = = .
ACID BED 97— —= = = = = = = = = = = = = = = = - — = = .
ACID RED 99= — = = = = = = = = = = = = = = = = — = « :
ACID RED 111 = = = = = = = = = = = = = = = = = - = = :
@QACID RED 114 = = = = = = = = = = = = 0 =0 = = = = = = .
ACID RED 115 = = = = = = = = = = = =~ = = = = = = = = .
ACID RED 119 = = = = = = = = = = = = = = = = = - - - :
QACID RED 137 = = = = = = = = = = = = o0 = = = = = = = P
ACID RED 138 = = = = = = = = o0 o = = o o = = = = = - p
@ACID BED 151 = = = = = = = = = = = = = - = = — - - - :
ACID BED 167 = = = = = = = = = = = = = = = = = - - -
@ACID RED 182 ~ = = = = = = = = = = = = = = = = = = - .
ACID RED 183 = = = = = = = = = = = = = = = = = = = = -
@ACID BED 186 — = = = = = = = = = = = = = = = = = = = s
ACID RED 194 = = = = = = = = = = = = = = = = - = = = .
ACID RED 213 — = = = = = = = = = = = = = = = = = = = :
@ACID RED 266 — = = = = = = = = = = = = = = = = - - = :
ACID RED 299 =~ = — = — = = = = = = = = = = - = = - - .
ACID RED 309 = = = = = = = = = = = = = = = = = - — - :
@ACID RED 337 = = = = = = = = = = = = = = = = = - = = .

PRODUCTION AND/OR SALES WERE EITHER BREPORTED OR ESTIMATED,
1976--CONTINUED

IDENTIFIED BY

MANUFPACTURERS IDENTIFPICATION CODES
(BACCORDING TO LIST IN TABLE 3)

ACS, ACY, ATL(E), BDO, DUP, GAF, VPC.
AC, ATL(E), BDO, CMG, GAF, TRC.

GAP, PDC.

ATL(E) .

GAF, TRC.

ACY, VPC.

GAPF.
Ac,
BDO.
ATL(E), ICI,
AC, ATL(E).
ACY, ATL(E),
AC, BDO.
ACS, PAB,
SDH.

ACY, ATL(E),
BDO, GAF.
ATL(E) , GAF.
AC, ATL(E), PAB.
VEC.

ALT, ATL(E), DUP,
ATL (E) .

ALT, ATL(E).
ATL(E), DUP,
ALT.

AC, ACY,
ATL(E) ,
AC, ALT,
CHG.
AC,
cHG,
TRC.
ALT, DUP,
AC, ALT.
TRC.
ALT,

HSH, TRC,

ATL(E), TRC.

TRC.

GAF, HSH, PSC, TRC, VEC.

S3IAd

GAP.

GAF, TRC.

GAF, TRC, VPC.

GAF, TRC.

ATL(E), veC.
TRC.
ATL(B),

DUP, HSH, ICI, TRC,

pup, VPC.

ACY, CHMG.

TRC.

ICI, TRC, VPC.

DUP, TRC, VPC.

€8



TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTEZD OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUED

ACID

D Y E S--CONTINUED

@ ACID RED DYES-~CONTINUED

ACID
ACID
ACID
ACID
ACID

RED 350 -
RED 364 -
RED 384 -
RED 388 -
BRED DYES,

@ACID VIOLET DYES:

ACID
ACID
@ACID
ACID
ACID
ACID
ACID
ACID
ACID
ACID

ACID
@acID
ACID
ACID
@ACID
@AcID
ACID
Qaci1D
ACID
ACID
ACID
ACID
ACID
ACID
ACID
ACID
ACID
ACID
@QACID

VIOLET 1-
VIOLET 3-
VIOLET 7-
VIOLET 12
VIOLET 17
VIQLET 34
VIOLET 41
VIOLET 43
VIOLET 49

VIOLBT DYES, ALL OTHER- = = = = = = = = = = - =
@ACID BLUE DYES:

BLUE 7- -

BLUBE 9- - — = = = = = = = = = — — = « =~ = — = —

BLUE 15 -
BLUE 23 -~
BLUE 25 -
BLUE 27 -
BLUE 29 -
BLUE 40 -
BLUE 41 -

BLUE 43 = = = = — = = = = = = = = = = — = ~ - - :

BLUE 45 -
BLUE 62 ~
BLUE 74 -
BLUE 78 -
BLUE 80 -
BLUE 92 -
BLUE 93 -
BLUE 104~
BLUE 113~

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

GAF.
DUP.
DUP.
DUP.
ALT, ATL(E), DUP, GAF, TRC, VPC.

BDO.

ACY, TRC.

ATL(E) , BDQ, GAF.
BDO, CMG.

GAF, SDH.

ATL (E) .

ATL(E) -

HSH.

ACS, ACY, SDH, TRC.
SDH.

SDH.
ACS, GAF, SDH.

GAF.

TRC.

ATL(E), DUP, GAP, HSH, ICI, TRC, VEC.
ATL(E), BDO, GAF, VPC.

PDC.

ALT, ATL(E), CMG, DUP, GAF, ICI, TRC,
ATL(E), BDO, GAF.

TRC.

ATL (E) , CMG, TRC.

ALT, BDO.

DUP.

ATL(E), TRC.

TRC.

ATL(E), PAB.

HSC.

GAF.

AC, ALT, ATL({E), GAF, TRC, VPC.

VPC.

¥8
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

DYES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

ACID DYE S-~CONTINUED

@ACID BLUE DYES--CONTINUED

ACID BLUE 118~ = = = = = = = = = = = = = = = = =~ = = : AC, ATL(E).

ACID BLUE 120— — = = = = = = = = = = = = = = - = = = : ATL(E) .

ACID BLUR 122= = = = = = = - = = = = = = — = = = = = : DUP.

ACID BLUE 145= = = = = = = = = = = = = = = = = = = = : ACS.

ACID BLUE 158, 158:1, AND 158:2= = = = = = = = = - =~ : AC, BDO, TRC, VPC.

ACID BLUER 203- = = = = = = — = - = = - = = = = = = = : VEC.

ACID BLUE 230- = = = = = = = = = = = = - - — = - - - : DUP.

ACID BLUE 231= = = = = = = = = = = = = = = = = = = = : ACY, TRC.

ACID BLUE 298- = = = = = = - - R : DUP.

ACID BLUE DYES, ALL OTHER- = = = = = = = = = = = - = : AC, ALT, ATL(B), CMG, GAF, HST, TRC, VPC.
@ACID GREEN DYES: :

ACID GREEN 1 = = = = = = = = = = = = = = = = - = = = : ACY.

ACID GREEN 3 = = = = = = = = = = = = = = = = = = = = : ACS, GAF, TRC.

ACID GREEN 5 = = = = = = = - - - = = - - = - = = - - : WJ.

ACID GREEN 16= = = = = = = = = = = = = = = = = = = = : TRC.

ACID GREEN 20~ = = = = = = = = = = = = = = = « = = = : BDO, GAP, TRC.

ACID GREEN 25= = = = = = = = = = = = = = = = = = = - : ACS, ATL(E), HSH.

ACID GREEN 35= = = - = = = - - = = = =« = = = = = = = : TRC.

ACID GREEN 70~ = = = = = = = = = = = = = = = « = = = : TRC.

ACID GREEN 84= = = = = = = = = = = = = = = = = = = = : VPC.

ACID GREEN DYES, ALL OTHER -~ = = = = = = = = = = = = : ALT.
@ACID BROWN DYES: :

@ACID BROWN 4= = = = = = = = = = = = = = = = = - - - : AC, ACY, PAB, GAPF, TRC.

ACID BROWN 19= = = = = = = = = = = = = = = = = = = = : TRC.

ACID BROWN 28= = = = = = = = = = = = = = = = = = = = : TRC.

ACID BROWN 31- = = = = = = = = = = = = - = - = = - = : GAF.

ACID BROWN 45= = = = = = = = = =« = = = = = = = = = - : TRC.

ACID BROWN 96= = = = = = = = = = = = = = « = - = ~ =~ : ACY.

ACID BROWN 97= = = = = = = = = = = = = = = = = = = = : ACY.

ACID BROWN 98~ = = = = = = = = = = = = = = = = = =« = : ACY, TRC.

ACID BROWN 152 = = = = = = = = = = = = = = = =« = = = : GAF.

ACID BROWN 158 = = = = = = = - = = = = = =« = - = = - : GAF.

ACID BROWN 223 = = = = = = = = — = = - = = - = - =~ - : VPC.

ACID BROWN 354 = = = = = = = = = = = = = = = - =« = = : ACY.

ACID BROWN DYES, ALL OTHER = = = = = = = = = - = - = : ALT, BAS, GAP.

S3Ad
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TABLE 2.--~DYES POR WHICH U.S.

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFPIED BY

MANUPACTURER, 1976--CONTINUED

ACID DYE S--CONTINUED

@QACID BLACK DYES:

@ACID
ACID
ACID
ACID
ACID

@ACID
ACID
ACID
ACID

@ACID
ACID
ACID
ACID

A Z

BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK
BLACK

oI1c

1 --------------------
2 = = = = = e = = e - e .. m e - - = =

DYES AND COMPONENTS

AZOIC COMPOSITIONS:
AZQOIC YELLOW COMPOSITIONS:
BZOIC YELLOW 2 = = = = = = = = = = = = = = = = = =
AZOJC YBLLOW 3 - = = = = = = = = = = = = = = = = =
AZOIC ORANGE COMPOSITIONS:
‘AZOIC ORANGE 3 = = = = = = = = = = = = = = = = = =
AZOIC ORANGE 10= = = = = = = = = = = = = = = = = -
AZOIC RED COMPOSITIONS:
AZOIC RED 1= = = = = = = = = = = = = =« =« = = = - =
AZOIC RED 2- = = = = = = = = = = = = = = = = = = =
AZOIC RED 6= = = = = = = = = = = = = = = = = = = =
AZOIC RED COMPOSITIONS, ALL OTHER~ - = = = = = = =
AZOIC VIOLET COMPOSITIONS:
AZ0IC VIQLET 1 = = = - = = = = = = = = = = = = = =
AZOXC VIOLET COMPOSITIONS, ALL OTHER = = = = = - -
AZOIC BLUE COMPOSITIONS:
AZOIC BLUE 3 = = = = = = = = = = =« = = = = = = = =
AZ20IC BLUE COMPOSITIONS, ALL OTHER - — = = = = = -—
AZOIC GREEN COMPOSITIONS:
AZOIC GREEN COMPOSITIONS, ALL OTHER- = = = = = = =
AZOIC BROWN COMPOSITIONS:
AZOIC BROWN 9= = = = = = = = = = = = = = = = = = =

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

AC, ACS, ACY, ATL(E), PAB, GAP, PDC, TRC.
ACY.

AC.

ATL (E) -

GAF.

AC, ALT, ATL(E), FAB, GAF, TRC.
TRC.

BDO, TRC.

ACY.

ALT, GAF, TRC, VPC.

GAP.

CHG.

AC, ALT, ATL(E), HSH, VEC.

ALL, BUC.
ATL(E) .

ALL, BUC.
BUC.

ALL, BUC, ROC.

BUC.

ALL, BUC, ROC, SDH.
ALL.

BDO, BUC.
ALL.

ALL, BUC, GAP, HST, ROC, SDH.
ALL, BUC, GAF.

ALL, BUC.

ALL, BUC, GAF, ROC.
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TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976-—CONTINUED

: MANUFPACTURERS IDENTIPICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

AZOIC DYES AND COMPONENT S--CONTINUED

AZOIC COMPOSITIONS:
AZOIC BROWN COMPOSITIONS--CONTINUED

AZOIC BROWN 10 = = = = = = = = = = = = = = = - = - : BUC.

AZOIC BLACK COMPOSITIONS: :

AZOIC BLACK 4= = = = = = = = = = = = = = - = - ~ = : BUC.

AZOIC BLACK 15 — = = = = = = — = = = = - = - — - - : GAP.

AZOIC BLACK COMPOSITIONS, ALL OTHER- - - - - - - = : ALL.
@a20IC DIAZO COMPONENTS, BASES: :

AZOIC DIAZ0O COMPONENT 5, BASE- = - = — = = — = - - - : GAP.

AZOIC DIAZO COMPONENT 12, BASE - = - = = = = — = - = : BUC, PPZ, SDH.

AZOIC DIAZO COMPONENT 13, BASE = = - = = = = = = = — : BUC.

AZOIC DIAZO COMPONENT 32, BASE - = - = - = = = - - = : ALL.

AZOIC DIAZO COHPONENTS, BASE, ALL OTHER- ~ - - - - - : ALL.

@A2Z0IC DIAZO COMPONENTS, SALTS; :

AZOIC DIAZO COMPONENT 1, SALT- = = — = = = = = = - = : ALL, BUC.

AZOIC DIAZO COMPONENT 2, SALT- - = = = = = = = = = - : BUC.

AZOIC DIAZO COMPONENT 3, SALT- = - = = = = = = = = = : AC, ALL, BUC.
@AZOIC DIAZO COMPONENT 5, SALT- - — = = — = = = = - = : AC, ALL, BUC, SDH.
@AZ0IC DIAZO COMPONENT 6, SALT- - - - = — = = = - - - : ALL, BUC, GAP.

AZOIC DIAZO COMPONENT 8, SALT- - - = — = = = = = - = : ALL, BUC.

@AZOIC DIAZO COMPONENT 9, SALT- = - - - = = = = = - - : AC, ALL, BUC, SDH.
AZOIC DIAZO COMPONENT 10, SALT - - - = = = = = = = - : ALL, BUC.

AZOIC DIAZO COMPONENT 11, SALT -~ - - — = = = = = = = : ALL.

AZOIC DIAZO COMPONENT 12, SALT = = = = = = = = = = = : ALL, BUC.

@AZ0OIC DIAZO COMPONENT 13, SALT = = = = = = = = = - - : AC, ALL, BUC, GAF.
AZOIC DIAZO COMPONENT 14, SALT = = = = = = = = = - - : AC, ALL, BUC.
AZOIC DIAZO COMPONENT 32, SALT - - = = = = = = - - = : ALL.

AZOIC DIAZO CONPONENT 34, SALT = - - — — = = = = — = : ALL.

AZOIC DIAZO COMPONENT 41, SALT = = = = = = = = - = = : ALL.

AZOIC DIAZO COMPONENT 44, SALT = = = = = = - = = - - : ALL, BUC.

AZOIC DIAZO COMPONENT 49, SALT — = = = = = = = = = = : ALL, BUC.

AZOIC DIAZO COMPONENT 121, SALT- - - = = = = = - — - : GAP.

AZOIC COUPLING COMPONENTS; :

AZOIC COUPLING COMPONENT 2 = — = = = = = = = = = = = : ATL(E), BUC, PFZ.

AZOIC COUPLING COMPONENT 3 - = = = — = = = = = = — = : BUC, PFZ.

AZOIC COUPLING COMPONENT 7 = = = = = = — = = = = - = : BUC, PFZ, SDH.

AZOIC COUPLING COMPONBNT 8 - = = = = = = = = = = = = : BUC, PFzZ.

AZOIC COUPLING COMPONENT 11- - = = = = = = = = - - = : BUC, PPZ.

S3AC
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TABLE 2.~~DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REFORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

DYES . : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

AZOICGC DYESTCARD «COMPONENT S-~-Continued

AZQOIC COUPLING COMPONENTS--CONTINUED

AZOIC COUPLING COMPONENT 12= = = = = = = = = = = = = : PFZ.

AZOIC COUPLING COMPONENT 4= = = = = = = = = = - = = : BUC, PFZ.

AZOIC COUPLING COMPONENT 15= = = = = = = = = = = = = : BUC, GAF.

AZOIC COUPLING COMPGNENT 17- = = = = = = = = = = = = : BUC, PFZ.

AZOIC COUPLING COMPONENT 18= = = = = = = = = = = = = : BUC, GAF, PFZ.

AZOIC COUPLING COMPONENT 19= — = = = = = = = = = — = : PFZ.

BZOIC COUPLING COMPONENT 20= = = = = = = = = = = - = : BUC, PFZ.

AZOIC COUPLING COMPONENT 21= = = = = = = = = = = = = : BUC, PFZ.

AZOIC COUPLING COMPONENT 29= = = = = = = = = = = = = : BUC, PFPZ.

AZOIC COUPLING COMPONENT 34=- = — = = = = = = — = = - : BUC, PPZ.
. BZOIC COUPLING COMPONENT 35- = = = = = = = - = = - - : PF2.

AZOIC COUPLING COMPONENT 3= = = = = = = = = = = — = : ALL, ATL(E), BUC, GAP.
*  AZOIC COUPLING COMPONENTS, ALL OTHER = = ~ = = — — = : ATL(E).

BASIC DYES

@BASIC YELLOW DYES: :

BASIC YELLOW le=-m=———m o e oo oo mmmmme e = : DUP.

BASIC YELLOW 2--—m oo 1 ACY,
@BASTIC YELLOW lloc—-mm e mmmm o oo oo : ARL(E), DUP, GAF, TRC, VPC.
@BASIC YELLOW 13--mmmeeeee———mmeccmmcmmmmmmmm e : ATL(E), DUP, GAF, VPC.
BASIC YELLOW 15—Sm—=mmmmm oo m e e : DUP.

BASIC YELLOW 21— ———==memmmmmmmmmmmmmcmmememme o : ALT, VPC.

BASIS YELLOW 26—-—==- oo mmm oo emmmm e : BAS.

BASIC YELLOW 25=mm——==mmm— o oo mm oo e : BAS.

BASIC YELLOW 28=c—mm - oo mm e e e o : GAF, VPC.

BASIC YELLOW 29-c-mmececcmmmm—e—cccmmm———————————m = = : DUP, GAF, VEC.

BASIC YELLOW 3l-m—-—mmmmcmm oo oo e : DUP.

BASTC YELLOW &leomom—eomm o e mmmmmmmmm e T ACY.

BASTC YELLOW 52ccemmmomme— e mm o mmmmmmmm e e : Dup.

BASIC YELLOW 53--mmmeme-e———meme e meeemmmm e mm oo ¢ DUP.

BASIC YELLOW 58---=mme—-mcmmce e mmcccecmmm e mmmme o : DUPR.

BASIC YELLOW 79-comme-mmmc e —eeemcccmmmm———————m e e : DUP.

BASIC YELLOW 83-mm-=meme—-m— e mcmm e mm e = = : DUP.

BASIC YELLOW DYES, ALL OTHER—=--m-m———m=——————mmmee ACY, ATL(E), BAs, DUP, EKT, GAP, SDH, VPC.
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

@BASIC ORANGE DYES: :

BASIC ORANGE l----c--memcmmmmcm e m e o m e : ACS, ACY, GAF, PSC, TRC.
@BASIC ORANGE 2--~----mcocmmmmr e mm e mm e —m oo : ACS, DpUP, GAF, PSC, TRC.
@BASIC ORANGE 2l---—---mmmcmcmm e e m e : ALT, ATL(E), DUP, GAF, TRC, VPC.

BASIC ORANGE 24=—=mcmem e mee e —m e : DUP.

BASIC ORANGE 25— = = = = = = = = = = = = = = - = - : DUP.

BASIC ORANGE 26— — — — = = = = = = = = = = = — = = : DUP.

BASIC ORANGE 28= = = = = = = = = = = = = = = = = - s VEBC.

BASIC ORANGE 31= =~ = = = = = = = = = = = =« - = - = . ACY.

BASIC ORANGE 39- — = = = = = = = = = = = = = - - - : DUP.

BASIC ORANGE DYES, ALL OTHER--------eemmmmem oo : ALT, BAS, DuUP.

@BASIC RED DYES: :

BASIC RED le=memmmeemmmmmmmme e e mmmm—mmm oo : BAS, DIP.

BASIC RED 2-----e--—eomm—cmcmmmemmmem———o———-— == DUP.

BASIC RED 12--------e-m—mrmmmmom e oo m e mm s —m—— o : ACY, DUP, VPC.

BASIC RED 13 = = = = = = = = = = = = = = = = = = - : GAF.

RBASIC RED 14 = = = = = = = = = = = = = = = - = « = : ACY, ATL(E), DUP, GAF, VEC.

BASIC RED 15 = = = = = = = = = = = = = - = = = = = : ATL(E), DUP, GAF.

BASIC RED 17 = — = = = = = = = = = = = = = = = = = : DUP.

@BASIC RED 18 = = = = = = = = = = = = = = - = — = = : ATL(E), DUP, GAF, VPC.

BASIC RED 19 = = = = = = = = = = = = = = = = = = = : DUP.

BASIC RED 22 = = = = = = = = = = = = = - = = = = = : ALT, TRC.

BASIC RED 29 - = = = = = = = = = = = = = = = = = =~ : BAS.

BASIC BED 30 = = = = = = = = = = = = = = = = - - - : ACY.

@BASIC RED 49 = = = = = = = = = = = = - = = - = = = : DUP, GAF, TRC, VEC.
BASIC RED 73 = = = = = =~ = = = = = = = = = = = = - : DUP.
BASIC RED DYES, ALL OTHER - : ATL(E), BAS, EKT, SDH, VPC.
@BASIC VIOLET DYES: :
ABASTIC VIOLET le---e-———mmmmmmmm— e ——m——————e ACS, ACY, DSC.

BASIC VIOLET 2---~-----==--c=-——————m—-——oooo————— DSC.

BASIC VIOLET 3-mm-em——memmmc e m e mmmmmmm— o DSC, DUP.

BASIC VIOLET 4--==--—-mmmmmcmmmmm i mmmmmmm e — DUP.

BASIC VIOLET 7-=---mmmmmmmmm e e mmmmmemm o mm oo mm — = ATL(E), GAF.

BASIC VIOLET 10==-m=mm——mmme e mmcmm e e e e = ACY, ASC, DUP, GAF.

BASIC VIOLET 15- = = = = = = = = = = = = = = = - - . DUP.

@BASIC VIOLET 16— = = = — = = = = = = = = = = = = = : ATL(E), DUP, GAF, TRC, VPC.

BASIC VIOLET 18- = = = = = = = = = = = = = = = — = : ACY.

BASIC VIQLET 24- = = = = = = = = = = = = = = - = = : hUP.

BASIC VIOLET DYES, ALL OTHER------~---—-~-ec———w : DUP, VPC.

SAACT
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TABLE 2.~-DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUED

DYES : MANUFACTURERS IDENTIFICATION .CODES
: (ACCORDING TO LIST IN TABLE 3)
BASTIC DY E S--CONTINUED ;
@BASIC BLUE DYES: H
BASIC BLUE l-----c-emmcccmmmem e ccccc e s m e m e - : DSC, GAF, SDH, UPC.
BASIC BLUE 2---c-meccmmermsmccmmcm e emm e : DSC.
BASIC BLUE 3-----+--mmmmmmmm e mmmmm e e - : DUP, GAF, HST.
BASIC BLUE 5=~m—mmmmmm e e e e e : DSC, SDH.
BASIC BLUE 6==m-=—=—mmmm e mmeme e T ACY.
@BASIC BLUE 7-c-mmemme e e e e e e e : DSC, DUP, SDH.
BASIC BLUE 9---mmmm e m e mee e e : ACY, SDH.
BASIC BLUE 1l---mmmmmmmmm e e e : DSC, SDH.
BASIC BLUE 21w === mmm e o e e e e : DUP.
BASIC BLUE 22-----c-cmcmmm e e e e e : DUP.
BASIC BLUE 26-~-m=mmm-mee e e em e e e e m e : DSC, DUP, SDH.
BASIC BLUE 35=-m—mmmm oo e e : DUP.
BASIC BLUE 41- - - = - = = = = = - = - - - =- = - =--: BAS, TRC.
BASIC BLUE 45- - - - - = = = = = = = = = - - - - - : VPC.
BASIC BLUE 54- = - = = = = = = = = = = = = = - - - : BAS.
BASIC BLUE 60- - - - - - - = = - - - =« - - - - - - : ACY, GAF.
BASIC BLUE 69- - = = = = = = = = = = = = = = = = - : VPC.
BASIC BLUE 75~ = = = = = = = = = = = = = = = = = = : EKT.
BASIC BLUE 77= = = = = = = = = = = = = = = = = = - : ACY, DUP.
BASIC BLUE 87— = = = = = = = = = = = =« = = = = = = :+ DUP.
BASIC BLUE 94- =~ = = = = = = = = = = = = = = = = = : DUP.
BASIC BLUE DYES ALL OTHER-----------—---—===—-—--—-= i ACS, ATL(E), BAS, DUP, EKT, SDR, VPC.
@BASIC GREEN DYES: :
BASIC GREEN l--cccecmmcmmemmeccm s mc e m e s e : DSC.
BASIC GREEN 4-—-ccccmmmmmcr e cmm e m e m e m : ACS, ACY, DSC.
BASIC BROWN DYES:
BASIC BROWN l--=me-emmmmce e mmm e mm oo : ACY, DUP, GAF, PSC, TRC.
BASIC BROWN 2--------c--crmcccmms s s mm oo mm = : GAF.
BASIC BROWN 4oc----emmmmm e mce e mm e : ACS, ACY, GAF, PSC, TRC.
BASIC BLACK DYES: :
BASIC BLACK 9---—-—cmmmrrrm e mc e s m s m e m e : VPC.

BASIC BLACK DYES, ALL OTHER------=c-=c--——-=-----—-- : ALT, BAS, DSC, VPC.
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TABLE 2.--DYES FOR WHICH 0.S. PRODUCTION AND/OR SALES WERE
MANUPACTURER, 1976-~CONTINUED

@DIRECT YELLOW DYES:

@DIRECT
DIRECT
@DIRECT
DIRECT
DIRECT
®DIRECT
@DIRECT
DIRECT
@DIRECT
DIRECT
DIRECT
DIRECT
DIRECT
@DIRECT
@DIRECT
DIRECT
DIRECT
@DIRECT
@DIRECT
@DIRECT
DIRECT
DIRECT
DIRECT
DIRECT
DIRECT

DYBS :

DIRECT DVY.E'S :
YELLOW 8= = = = = = = = = = = = = = = = -~ = = :
YELLOW 5= = = = = = = = = = = = = = = = = = = .
YELLOW 6= = = = = = = = = = = = = = = = = = = 3
YBLLOW 7= = = = = = = = = = = = = = = = = = = 3
YELLOW 8= = = = = = = = = = = = = = = = = - = :
YELLOW 11 = = = = = = = = = = = = = = = = = = :
YELLOW 12 = = = = = = = = = = = = = = = = = = :
YELLOW 26 = ~ = = = = = = = = = = = = = — - = .
YELLON 28 = = = = = = = = = = = = = = = = « = :
YELLOW 29 = = = = = = = = = = = = = = = = = = :
YELLOW 34 = = = = = = = = = = = = = = = = = = 3
YELLOW 39 = = = = = = = = = = = = = = = = = = :
YELLOW 47 = = = = = =~ = = = = = = = = = = = = :
YELLOW 44 = = = = = = = = = = = = = = = = = = :
YELLOW 50 = = = ~ = = = = = = = = = = = = = = :
YBLLOW 59 = = = = = = = = = = = = = = = = - = .
YELLOW 81 = = = = = = = = = = = = = = = = - = .
YELLOW 84 = = = = = = = = = = = = = = = = - - :
YEBLLOW 105- = = = = = = = = = = = = = = = = = :
YELLOW 106= = ~ = = = = = = = = = = = = = = = :
YELLOW 107- = = = = = = = = = = = = = = = - - .
YELLON 114= = = = = = =~ = = = = = = = = = - = :
YELLOK 117= = = =~ = = = = = = = = = = = = -
YELLOW 118= = = = = = = = = = = = = = = = = - :
YELLOW 119= = = = = = = = = = = = = = = = = = :

EITHER REPORTED OR ESTIMATED, IDENTIFIED BY

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

ACY, ATL(E), DUP, GAF, TRC, VPC.
ACY, GAF.

ACS, ACY, DUP, GAF, TRC.

ATL (E) -

ATL (E) -

AC, ACS, ACY, DUP, GAP, SDH, TEC.
ACY, ATL(E), DUP, GAP, TRC.
ATL(E) .

ATL(E), DUP, GAF, TBC.

ATL(E), GAP.

ALT, TRC.

TRC.

ATL (E) -

AC, ATL(E), DUP, GAP, HSH, TRC.
AC, ATL(E), DUP, PAB, GAF, HSH, TRC, VPC.
ATL(E) .

ATL(E) .

ATL(E), GAP, TRC, VPC.

AC, ALT, GAP, TRC.

AC, ALT, GAP, HSH, TRC.

ATL(E), GAF, TRC.

ACY.

TRC.

TRC.

DUP.

S3Ad
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUED

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DIRECT DYE S--CONTINUED

@DIRECT YELLOW DYES--CONTINUED

26

DIRECT YELLOW 120- = = = = = = = = = = = = - - - = — : AC.

DIRECT YELLOW 127 = = = = = = = = = = = = - = = = = : Dup, TRC.

DIRECT YELLOW 131- = = = = = = = = = = - = = = = = = : DUP.

DIRECT YELLOW 137- = = = = = = = = = = = = = = = - = : DUP.

DIRECT YELLOW 139- = = = = = = = = - = = - - = = = - : DUP.

DIRECT YELLOW 147= = = = = = = = = = - - = = = — =~ = : DUP.

DIRECT YELLOW DYES, ALL OTHER~ - = = = = = = = - = - : AC, ACY, ALT, ATL(E), FAB, GAF, TRC, VPC.
@DIRECT ORANGE DYES: H

DIRECT ORANGE 6- = = = = = = = = = = = = = = = = = = : AC.

@DIRECT ORANGE 8- = = = = = = = = = = = = = = = = = = : ACS, FAB, GAF.

@DIRECT ORANGE 15 = = = = = = = = = = = = = = = = = = : AC, ACY, DUP, GAF, TRC.
DIRECT ORANGE 26 = ~ = = = = = = = = = = = = = = = = : ATL(E), GAF, TRC.
DIRECT ORANGE 29 = = = = = = = = = = = =~ = = = — = = : AC, ATL(E), TRC.

@DIRECT ORANGE 34 = = = = = = = = = = = =« = = = = = = : ATL(E), DUP, GAF, HSH.
DIRECT ORANGE 37 - = = = = = = = = = = = = = = = = = : ATL(E), GAF.

@DIRECT ORANGE 39 = — = = = = = = = = = = = = = = = = : AC, ACY, ALT, GAF.
DIRECT ORANGE 59 — = = = = = = = = = = = = = = = = = : DUP.

DIRECT ORANGE 61 = = = = = = = = = = = = = = = =« = = ¢ TRC.

DIRECT QRANGE 67 = = =~ = = = = = = = = = = = = = = = s VeC.

@DIRECT ORANGE 72 = = — = = = = = = = = = = = - = = - : AC, ATL(E), FAB, HSH, TRC, VPC.
@DIRECT QRANGE 73 = = = = = = = = = = = = = = = = = = : bUP, TRC, VPC.

DIRECT ORANGE 74 = = = = = = = = = = = = = = = = = = : DUP.

DIRECT OBANGE 78 = = = = = = = = = = = = = = = = = = : VPC.

DIRECT ORANGE 81 = = = = = = = = = = = = = = = = = = : DUP, GAF, VPC.

DIRECT ORANGE 88 = = = - = = = = = = =« = = = = = = - : DUP.

@DIRECT ORANGE 102- - = = = = = = = = = = = = = - = = : ACY, ATL(E), DUP, GAF.
DIRECT ORANGE DYES, ALL OTHER- - - - - .- : ALT, ATL(B), TRC.

@DIRECT RED DYES: H

@DIRECT RED 1 = = = = = = = = = = = = = = = = = = = = : ACS, FAB, GAF.

@DIRECT RED 2 - - = = = = = = = = = = = = = = = = = = : AC, ATL(E), FAB, TRC.
DIRECT RED 4§ = = = = = = = = =« = = = = = = = = = = = : ATL(E), TRC.

DIRECT RED 7 = =~ = = = = = = = = = = = = = = = = = = : ATL(E).
DIRECT RED 13- = = = = = = = = = = =« = = = = =« - = = : ACS.
DIRECT RED 16- = = = = = = = = = = = = = = = = = = = : ATL(E), TRC.
@DIRECT BBD 23- = = = = = = = = = = = = - = = = = = = : AC, ACY, ATL(E), DUP, GAF, HSH, TRC, VPC.

@DIRBRECT RED 24~ -

AC, ATL(E), HSH, TRC, VPC.
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TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

L= LL - O 968-6%Z

DIRECT

D Y E S--CONTINUED

@DIRECT RED DYES--CONTINUED

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

@DIRECT RED 26~ = = = = = = = = = = = = = = = = — - = : AC, ATL(E), GAF, TRC, VPC.

DIRECT RED 28 = = = = = = = = = = = = = = = = = = - : ACS, FAB.

DIRECT RED 31= = = = = = = = = = = = = = = = = = = = : ATL(E), GAP.

DIRECT RED 37~ = = = = = = = = = = = = = = = = = = - : ACS, GAF.
@DIRECT RED 39~ = = = = = = = = = = = = = = = = = - - : ATL(E), GAP, TRC.

DIRECT RED 62- = = = = = = = = = = = = = = = = - - = : TRC.
@DIRECT RED 72+ = = = = = = = = = = = = =« = = = = = = : ATL(E), DUP, GAF, TRC.

DIRECT RED 73= = = = = = = = = = = = = = = = = - — = : ATL{E) .

DIRECT RED 75~ = = = = = = = = = = = = = = = = = = = : ATL(E).

DIRECT RED 76- — = = — = = = = = = = = = = = = = = = :.GAF.

DIRECT RED 79~ = = = = = = = = = = = = = = = = = = = : ATL(E), TRC.
@DIRECT RED 80~ = = = = = = = = = = = = = = = = = - - : AC, ALT, ATL(E), HSH, SDH, TRC, VEC.
@DIRECT RED 81- = = = = = = = = = = = = = = = = = = = : AC, ACY, CMG, DUP, GAF, HSH, SDH, TRC, VPC.
@DIRECT RED 83~ = = = = = = = = = = = = = = = = = = = : AC, ALT, ATL(E), FaB, TRC.

DIRECT RED 111 = = = = = = = = = = = = = = = - = = =~ : CMG.

DIRECT RED 117 = = = = = = = = = = = = = = = = = - = : DUP.

DIRECT RED 122 = - - - - - - e e . -, - - - - - : TRC.

DIRECT RED 123 = = = = = = = = = = = = = = = = = = = : GAF.

DIRECT RED 127, 127:1, AND 127:2 = = = = = = = = = = : ATL(E) -

DIBECT RED 139 = = = = = = = = = = = = = = = =~ = ~ = : ATL(E) .

DIRECT RED 149 = = = = = = = = = = = = = = = = = = = : ATL(E)., CMG.

DIRECT BED 152 = = = = = = = = = = = = = = = = = = = : CHMG.

DIRECT RED 153 = = = = = = = = = = = = = = = = - = = : ATL(E) «

DIRECT RED 209 ~ = = = = = = = == - = = - = = = = = : TRC, VPC.

DIRECT RED 212 = = = = = = = = = = = = = = = = = = = : VPC.

DIRECT RED 236 = = = = = = = = = = = = = = = = - - = : DUP.

DIRECT RED 238 = = = = = = = = = = = = = = = = = = = : DUP.

DIRECT RED DYES, ALL OTHER = = = = = = = = = = = = = : AC, ALT, ATL(E), GAP, HSH, SDH, TRC.

@DIRECT VIOLET DYES:

DIRECT VIOLET 9- = = = = = = = = = = = = = = = = = = : DUP, GAF, TRC.
DIRECT VIOLET 51 = = = = = = = = = = = = = = = = =« = : ATL(E).

DIRECT VIOLET 66 = = — = = = = = = = = = = = = = = = : DUP, TRC.
DIRECT VIOLET 67 = = = = = = = = = = = = = = = = = - : DUP.

DIRECT VIOLET DYES, ALL OTHER- - = = = = = = = = = = : ATL(B) .

@DIRECT BLUE DYES:

@DIRECT

BLUE 1= = = = = = = = = = = = = = = = - = =~ =

AC, ACS, ACY, ATL(B), CMG, DUP, GAP, HSH, SDH,

TRC,

S3Ad
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TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976~--CONTINUED

DYES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)
DIRECT DY E S--CONTINUED :
@DIRECT BLUE DYES--CONTINUED : VPC.

@DIRECT BLUE 2= = = = = = = = = = = = = = = = = = = = : ACS, PAB, GAF.

DIRECT BLUE 6= = = — = = = = = = = = = = = = = = = - : ACs, FAB, GAPF.

DIBRECT BLUE 8= — = = = = = = = = = = = = = = = = = — : ATL(E), GAF.

DIRECT BLUE 14 = = = = = = = = = = = = = = = = = - = : TRC.

DIRECT BLUE 15 = = = = = = = = = = = = = = = = = = = : AC, ATL(E), DUP, GAF, VEC.

DIRECT BLUE 22 = = = = = = = = = = = = = = = = = = = : ATL(E) .

DIRECT BLUE 25 - = = = = = = = = = = = = = = = — - = : ATL(E), TRC-

DIRECT BLUE 71 = = = = = = = = = = = = = = = = = = = : ATL(E).

DIRECT BLUE 75 = = = = =~ = = = = = = = = = = = - - - : ATL(E), TRC.
@DIRECT BLUE 76 = = ~ = = = = = = = = = = = = — — - = : AC, ALT, ATL(E), GAF.

DIRECT BLUE 78 = = = = = = = = = = = = = = = = = -« - : CMG.
@DIRECT BLUE 80 — = — = = = = = = = = = =— = = = = = = : AC, ALT, ATL(E), DUP, FAB, GAF, HSH, TRC-
DIRECT BLUE 81 = = = = = = = = = = = = =« = = = «- =« = : ATL(E) .

@DIRECT BLUE 86 = = — = = = = = = = = = = = = = = = = : AC, ALT, ATL(E), DUP, FaB, TRC, VPC.
DIRECT BLUL 87 = = = = = = = = = = = = = = = = = = = : ATL(E) .

DIRECT BLUE 91 = = = = = = = = = = = = = = = = = - = : TRC.

@DIBRECT BLUE 98 = = = = = = = = = = = = = = = = = = = : ALT, GAF, TBC.

DIRECT BLUE 100- - - - - - T R : ALT, PAB.

DIRECT BLUE 10~ = = = = = = = = = = = = = = = = - - : DUP.

DIRECT BLUE 120, 120:1, 120:2, AND 120:3 = - = — = - : AC, ATL(E), TRC.

DIRECT BLUE 126= = — — = = = — = = = = = = — = - - ‘-~ : ATL(E), HSH.

DIRECT BLUE 143= = = = = = = = = = = = = = = = = - = : DUP.

DIRECT BLUE 151 = — = = = = = = = = = = = = = - - - : ATL(E).

DIRECT BLUE 160- —= = = — = = = = = = = — = = = = - = : TRC, VPC.

DIRECT BLUE 189= = = = = = = = = = = = = = = = = - = : TRC.

DIRECT BLUE 191- = = = = = = = = = = = = = = — - - = : ALT, GAF.

DIRECT BLUE 199= = = = = = = = = = = = = = = = = - - : DUP.

@IRECT BLUE 218= = = = = = = = = = = = = = = = = =~ - : AC, ATL(E), DUP, FAB, GAF, TRC, VEC.
DIRECT BLUE 260= = — = = = = = = = = = = = = = = - — : DyP.

DIRECT BLUE 263= = = = = = = = = = = = = = = = = — = : DUP.

DIRECT BLUE 279 = = = = = = = = = = = = = = = = - - : DUP.

DIRECT BLUE DYES, ALL OTHER- = ~ - = = = = = = = — = : AC, ALT, ATL(E), HSH.

@IBECT GREEN DYES; :
@IRECT GREEN 1 — = = = = = = = = = = = = = - = = - - : ACS, PAB, GAF, TRC.

DIRECT GREEN 6 — = = = = = = = = = = = = = = = = - = : ACS, FAB, GAP.

v6
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EXTHER REPORTED OR ESTIMATED, IDENTIPIED BY
MANUFACTURER, 1976--CONTINUED

GDIRECT GREEN DYE

CT DY E S--CONTINUED

§--CONTINUED

MANUPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DIRECT GREEN 26= = = = = = = = = = = = = = = = = — - : TRC.
DIRECT GREEN 27- - = = = = = = = = = = = = = = = - - : TRC.
DIRECT GREBN 28- = - = = = = = = = = = = = -« - - — - : TRC.
DIRECT GREEN U5- = = = = = = = = = = = = = = = - — - : VPC.
DIRECT GREEN #7- ~ = = = = = = = = = = = = - = - = - : DUP, GAF.
DIRECT GREEN 51- — — = = = = = = = = = = = = = = = - : TRC.
DIRECT GREEN 69- — — — = = = = = = = = = = = = ~ - - : TRC.
DIRECT GREEN DYES, ALL OTHER - - — - = — = — = = = - : DUP.
@DIRECT BROWN DYES: :
DIRECT BROWN 1, 1:1, AND 1:2 - = = = = = = = = = - - : GAF.
@IRECT BROWN 2 = = = = = — = = = = = - = — — = - = - : ACS, FAB, GAF.
DIRECT BRCHN 6 = — = — = — = = = = = = = - = =« - — - : PAB.
@DIRECT BROWN 31- = = = = = = = = = = = = = = =~ - - - : ACS, ATL(E), FAB, GAF.
DIRRCT BROWN G- = — = = = = = = = — = = = = - - - - : FAB, GAF.
DIRECT BROWN 74- = = = = = = - = = = - = - = = - —~ - : ACS, FAB.
@DIRECT BROWN 95= = — = — = = = = = = = - — = = — = - : ACS, ATL(E), FAB, GAF.
DIRECT BROWN 111 = = = = — = == = = = - = = - - - - : DUP, GAF.
DIRECT BROWN 112 — = = = = = = = — = = - = - - - - - : ATL(E) .
DIRECT BROWN 154 - — = = = = = = = = = =« = = — - - - : ACS, PAB.

DIRECT BROWN DY

ES, ALL OTHER = - = - = — = - = - - -

@DIRECT BLACK DYES:
DIRECT BLACK 4 - = = = = = =
DIRECT BLACK 19- - = = = = =
@DIRECT BLACK 22- = = = = = =~
@DIRECT BLACK 38- - - - - = -
DIRECT BLACK 78- - - - - - -
DIRECT BLACK 80- = - - - = -
DIRECT BLACK DYES, ALL OTHER

DI SPERSE

@DISPERSE YELLOW DYES:

DYES

DISPERSE YELLOW
@DISPERSE YELLOW
DISPERSE YELLOW
DISPERSE YELLOW
@DISPERSE YELLOW
@DISPERSE YELLOW

AC, ALT, ATL(E), DUP, VPC.

FAB, GAF.
ATL(E) , TRC.

AC, ALT, ATL(E), TRC, VPC.
ACS, ACY, FAB, GAP, TRC.
AC.

AC, ATL(E), FAB.

AC, ACS, FAB.

AC, GAP.

ATL(E), DUP, GAF, HSH, TRC, VPC.
GAP, ICC.

ATL(E) .

AC, DUP, EKT, GAF, HSH, TRC.

AC, EKT, GAF, TRC.

S3AQ
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUED

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DISPERSE DY E S--CONTINUED

@DISPERSE YELLOW DYES--CONTINUED

@DISPERSE YELLOW 34 - = = - = = = = = = - - = = — = - AC, EKT, ICC.

96
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@DISPERSE YELLOW 82 = = — = = = = = = = = = = = = = = : AC, BUC, DUP, EKT, GAF, ICC, SDC, TRC.
DISPERSE YELLOW 50 — = = - = = — = = = = = = - - =~ - : TRC.
@DISPERSE YELLOW 54 = = = = = = = = = = = = = = =« = - : BAS, DUP, GAP, ICC, SDC, TRC, VPC.
DISPERSE YELLOW 64 = = = ~ = — = = = = = = = = =« = - : BAS, DUP, GAPF.

DISPERSE YELLOW 67 = - = = = = = = = = = = = = - = -~ : DUP, VPC.

DISPERSE YELLCW 68 ~ = = = = = = = - = = « = = - = = : HST.

DISPERSE YELLOW 77 = = = = = = = = = = = = = = =~ = = : VPC.

DISPERSE YELLOW 85 = = — = = = = = = = = = - = = — =~ : EKT, VPC.

DISPERSE YELLOW 86 - - = = = = = = = = = = = = - - - : AC, EKT.

DISPERSE YELLOW 87 — = = = = = = = = = = = = = - - - : EKT.

DISPERSE YELLOW 88 = = = = = = = = = = = = = = = = = : ALT, EKT.

DISPERSE YELLOW 89 - - = = = = = - = - = = - - - - - : EKT.

DISPERSE YELLOW 93 = = = = = = = = = = « = = = - =~ - : VEC.

DISPERSE YELLOW 95 = = = = = = = = = = - = = = - - - : VPC.

DISPERSE YELLOW 96 ~ = = = = = = = = = =« = = = = = = : VPC.

DISPERSE YELLOW 125~ - = = = = = = = = = = - = = ~ - : SDC.

DISPBRSE YBLLOW 131- - = = = = = = = = = - = - - - - : DUP.

DISPERSE YELLOW 136— - = = = = = = = = = = = - - - - : DUP.

DISPERSE YELLOW 137= - = = = = = = = = = - = = - = - : DUP.

DISPERSE YELLOW 138- - - = = = = = = = = = - = = - - : DUP.

DISPERSE YELLOW DYES, ALL OTHER- — - = - = = = - = - : AC, ATL(E), BAS, BKT, HST, ICI, MAY, SDC, VPC.

@DISPERSE ORANGE DYES: :

@DISPERSE OBANGE 3= = = = = = = = = = = = = = = = = = : ATL(E), GAF, HSH, TRC.
DISPERSE ORANGE 5~ = = = = = = = = = = = = = = = = — : AC, BUC, EKT.

@DISPERSE ORANGE 17 -~ — — = = = = = = = = = = = - = ~ : AC, EKT, GAP, HSH, ICC.
DISPERSE ORANGE 21 — - = = = = = = = = = = = = - = - : TRC.

@DISPERSE ORANGE 25 = — = = = = = = = = = = = = — = - : ATL(E), DUP, EKT, TRC, VPC.
DISPERSE ORANGE 29 = - = = = = = = = = = = = =« =« = = : GAF, HSH, VEC.

DISPERSE ORANGE 30 - - =~ = = = = — - = - - = = -~ -~ = : ICC, TRC.

DISPBRSE ORANGE 37 ~ = = = = = = = = = = = = = = = = : EKT, GAF, TRC.

DISPERSE OBANGE U1 = = = = = = = = = = = = = = = = = : AC, DUP.

DISPERSE ORANGE 44 = = = = = = = = = = = = = = — = — : DUP, TRC.

DISPERSE ORANGE 57 - = — = = = = = = = = = = = - - - : BUC, EKT.

DISPERSE ORANGE 58 - — - = = = = = = = = = - - - - - : EKT.

DISPERSE ORANGE 62 = = = = =~ = = = = = = = = = = = = : DUP.



TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUED

DISPE

@DISPERSE ORANGE D

RSE DYE S--CONTINUED

YES--CONTINUED

MANUFPACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

DISPERSE ORANGE 65 = = = = = = = = = = = = = = = = = : VPC.
DISPERSE ORANGE 75 - = = = = = = = = = = = = = = = = : DUP, HSH.
DISPERSE ORANGE 95 = = = = = = = = = = = = = = = = = : DUP, GAF.
DISPERSE ORANGE 98 = = = = = = = = « = = = = = = = = : DUP.
DISPERSE ORANGE 125- = = = = = = = = = = = = = =« - = : DUP.

DISPERSE ORANGE

@DISPERSE RED DYES:

@DISPERSE RED 1

DISPERSE RED 4§ — = = = = = = = = = = = = ~ = = = - -

@DISPERSE RED 5

AC, ALT, ATL(E), BAS, BUC, DUP, EKT, GAF, HSH,
MAY, SDC, TRC, VPC.

AC, ATL(E), DUP, EKT, GAF, HSH, ICC, TRC.
GAF, TRC.
AC, EKT, HSH, ICC.

DISPERSE RED 7 = = = = = = = = = = = = = = — = = - - : AC.

DISPERSE RED 9 = = = — = = = = = = = = = — — = = - - : ATL(E).
DISPERSE RED 11- = = = = = = = = = = = = = = = = - — : AC, DUP, GAF.
DISPERSE RED 13- = = —= = = = = = — = = = = - = - — - : GAP, VEC.

@DISPERSE RED 15
@DISPERSE RED 17

GAF, HSH, ICC, TRC.
AC, EKT, GAP, HSH, TRC.

DISPERSE RED 21- = = = = = = = = = = = = = = - - - - : EKT.
DISPERSE RED 30- = = = = = = = = = = = — = = - - - - : EKT, TRC.
DISPERSE RED 35- = = = = = = = = = = = = = - = - — - : EKT.

DISPERSE BED 50
DISPBERSE RED 55
DISPERSE RED 59
@DISPERSE RED 60
@DISPERSE RED 65

ALT, ICC, TRC.
DUB, GAF, TRC,
DUP, GAP.
AC, ALT, DUP, EKT, GAF, TRC, VPC.
AC, ALT, DUP, EKT, ICC, TBC.

VPC.

DISPERSE BED 73= — = = = = = = = = = = = — = = = - - : BAS, TRC.
DISPERSE RED 82- = — — = = = = = = = — — = = — = - = : VEC.
@DISPERSE RED 86= = — = = = = = = = = - — — = - = - - : EKT, HSH, TRC.
DISPERSE BED 88= = = — = = = = = = = = = = — = = = = : EKT.
DISPERSE RED 90— — — = = = = = = = = = = = = = = - = : VEC.
DISPERSE RED 96= - — = = = = = = = = = — = = — = - = : ACY.
DISPERSE BED 117 = = — = = = = = = = = = = = - — - - : EKT.
DISPERSB RED 128 = = = = = = = = = = = = = = — = — = : DUP.
DISPERSE RED 133 - = = = - - — = = = = - - - - - < - : VEC,
DISPEBSE BED 135 - = = = = = = = = = = = = = = = — = : DUB.
DISPERSE BRED 136 - = = = = = = = — = = = = = = - — - : AC, EKT.

HST,

S3Ad
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

DYES : HANUPACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)
DISPERSE DY E S--CONTINUED :
@DISPERSE RED DYES--CONTINUED :
DISPERSE RED 137 = = = = = = = = = = = = = - = = = - : EKT.
DISPERSE RED 138 — = =~ = = = = = = = = — - — = — — - : EKT.
DISPERSE BED 140 - = ~ = = = = = = - = - — — - = — - : AC, DUPE.
DISPERSE RED 159 - — = = = = = = = = — = = «~ = = = =« : VPC,
DISPERSE RED 161 = = = = = = = = = = — = =~ - — - = _ : DUP.
DISPERSE RED 162 = = = — = = — = = = = = — = = — - - : DUP.
@DISPERSE RED 177 — = = = = = = = = = = = = « = = - =« : ALT, ICC, SDC, VEC.
DISPERSE RED 179 ~ = = =~ = = = = = = — = = = — = = - : GAP, ICC.
DISPERSE RED 180 - = = = = = = = = = = = = « = - - -« : ICC.
DISPERSE RED 217 — = = = = = = = = = = = =« - - — - - : DUP.
DISPERSE BED 219 = = = = = = = = = = = = =~ = = = = _ : DUP.
DISPERSE BED 220 = = = = = = = = = = — = = = = = = = : DUP.
DISPERSE RED 271 = = = = = = = = = — - = = - — = ~ - : DUB.

DISPERSE RED 276 - - = = = = = = = = = = = = - = = — : DUE.

86

9/6T “STYIIWIHI JINYIHO ITLIHLNAS

DISPERSE RED DYES, ALL OTHER = = = = = = = = = = = = : ALT, BAS, BUC, DUP, EKT, GAP, HSH, HST, ICC, MAY, SDC,
: TRC, VPC.
@ DISPERSE VIOLET DYES: :

@DISPERSE VIOLET 1= — = = = = = = = = = = = = = - = = : AC, GAP, HSH, ICC, TRC.
DISPERSE VIOLET 8= = = = = = = = = = = = = = = = = = : GAF.
DISPERSE VIOLET 17 = = = = = = = = = = = = = = = = = : DUP.
DISPERSE VIOLET 28 — = = = = = = = = = = = = = = = = : DUP, TRC.
DISPERSE VIOLET 26 = = = = = = = = = = -~ - - = -~ - : DUB.

@DISPERSE VIOLET 27 = = = = = = = = = = = = = = = = - : AC, ACY, DUP, EKT, ICC.
DISPERSE VIOLET 41 = = = = = = = = = = = = = = = = = : EKT.
DISPERSE VIOLET 82 = = = = = = = = = = = = = = = = = : EKT.
DISPERSE VIOLET U4 = = = = = = = = = = = = = = = = = : EKT.
DISPERSE VIOLET 64 = = = = = = = = = = = = = = = = = : DUP.
DISPERSE VIOLET DYES, ALL OTHER- - = = — = = = = - = : EKT, ICI, MAY, SDC, VEC.

@ DISPERSE BLUE DYES: :

DISPERSE BLUE 1= = = = = = = = = = = = = = = = = = - : GAF, ICC.

@DISPERSE BLUB 3= = = = = = = = = = = = = = = = = = = : AC, EKT, GAF, HSH, ICC, TRC.
DISPERSE BLUE 7= = = = = = = = = = = = = = = = = = = : AC, ICC, TRC.
DISPERSE BLUE 27 = = = = = = = = — = = = = = = = = = : EKT.
DISPERSE BLUE 55 = = = = = = = = = = = = = = = = = = : TRC.
DISPERSE BLUE 56 = = = = = = = = = = = = = = = = = = : ICC, VEC.
DISPERSE BLUE 60 = = = = = = = = = = = = = = = - = = : DUP.



TABLE 2.--DYES FOR WHICH U.S.

MANUFACTURER,

DISPERSE

D Y E S-~CONTINUED

@DISPERSE BLUE DYES--CONTINUED

DISPERSE
@DISPERSE
DISPERSE
DISPERSE
@DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE
DISPERSE

BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE
BLUE

DISPERSE BLUE

DISPERSE GREEN DYES:
DISPERSE GREEN 7
DISPERSE GREEN DYES,

DISPERSE BROWN DYES:
DISPERSE BROWN 1
DISPERSE BROWN 2

DISPERSE BROWN 14= = = = = = = = = = -
DISPERSE BROWN 15- = = = = = = - - — -

DISPERSE BROWN DYES,
@DISPERSE BLACK DYES:
DISPERSE BLACK 1
DISPERSE BLACK 2
DISPERSE BLACK 9

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
1976--CONTINUED

IDENTIFIED BY

MANUFPACTURERS IDENTIFPICATION CODES

(ACCORDING TO LIST IN TABLE 3)

DUP, EKT.

AC, DUP, EKT, TRC.

ACY, 7RC.

EKT.

EKT, GAF, HSH, HST, ICC, MAY, TRC.
VEC.

BAS.

HST.

EKT.

DUP.

EKT.

EKT.

ALT, TRC.

DUP, HST.

VEC.

DUP.

DUP.

DUE.

DUP.

DUP.

DUP.

AC, ALT, ATL(E), BAS, BUC, DUP, EKT, GAF,
ICC, MAY, SDC, TRC, VPC.
DUP.

HSH, VPC.

AC, ALT, ICI, SDC, TRC.
DUP, EKT, GAP.

DUP.

DUP.

ATL(E), BAS, HSH, HST, ICC, SDC, TRC, VPC.
ATL(E), GAF.

ATL(E) .

AC, EKT.

SAAd

HSH, HST,
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TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ﬁSTIHATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

DYES H MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

DI SPERSE DYE S--CONTINUED
@DISPERSE BLACK DYES--CONTINUED :
DISPERSE BLACK 33- = = = = = = = = = = = - = = = - = : AC, EKT, ICC.
DISPERSE BLACK DYES, ALL OTHER -~ - - - = - = = = — - ALT, ATL{E), BAs, HSH, ICC, SDC, VPC.

REACTIVE DYES
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@REACTIVE YELLOW DYES: :
REACTIVE YELLOW l---rme-m—mmmc e e e e mm e : ICI.
REACTIVE YELLOW 2-cccmmmmccm e mm e e cm e e e e : TRC.
REACTIVE YELLOW 3= = = = = = = = = = = = = = = - = - : TRC.
REACTIVE YBLLOW 4~ = = = = = = = = = = = = = = « - - : ICI.
REACTIVE YELLOR 6= = = = = = = = = = = = = = = - = o : TRC.
REACTIVE YELLOW 7= = = = = = = = = = = = = - = « = - : ICI.
REACTIVE YELLOW 15 = = = = = = = = = = = = - = - =« - : HST.
REACTIVE YELLOW 17 = = = = = = = = = = = = « = = - = : HST.
REACTIVE YELLOW 18 - = = = = = = = = = = = = « - - - s ICI.
BEACTIVE YELLOW 24 = = = = = = = = = = = = - = - = - s HST.
REACTIVE YELLOW 25 = = = = = = = = = = = =« = = - - < : VPC.
REACTIVE YELLOW 37 = = = = = = = = = = = = - = « - = : HST.
BREACTIVE YBLLOW DYES, ALL OTHER- = = = = = = = - = - : HST, ICI, VPC.

REACTIVE ORANGE DYES: :
REACTIVE ORANGE 1- = = = = = = = = = = = = =« = - = - : FAB, ICI.
REACTIVE ORANGE U= = = = = = = = = = = = = = = = - - : ICI.
REACTIVE ORANGE 12 = = = = = = = = = = = = = = - - - : ICI.
REACTIVE ORANGE 13 = = = = = = = =« = = = = = = « = -« : ICI.
REACTIVE ORANGE 14 = = = = = = = = = = = = = = - - = : ICI.
REACTIVE ORANGE 16 - — = = = = = - = = = = = =« - - - : HST.
BEACTIVE ORANGE DYES, ALL OTHER= = = = = = = = - = = : HST, ICI, TRC.
REACTIVE RED DYES: :

REACTIVE RED 1 = = = = = = = = =« = = = = = = = - =~ - : ICI.
REACTIVE RED 2 =~ = = = = = = = = = = = = = = =« - = - : FAB, ICI.
REACTIVE RBD § = = = = = = = = = = = = = = = = - = - : ICI.
BEACTIVE RED 8 = = = = = = = = = = = = = -~ 2 = =« = - : ICI.
REACTIVE RED 11+ = = = = = = = = = = = = = - = - = - : FaB, ICI.
REACTIVE RED 29= = = = = = = = = = = = = = - = =~ - = : ICI.
REACTIVE RED 31- = = = = = = = = = = = = = « = - = = : ICI.
REACTIVE BED 33~ = = = = = = = = = = = = = = = = = = : ICI.
REACTIVE RED 40- = = = = = = = = = = = = =~ = = = = = : VEC.
REACTIVE RED U1- = = = = = = = = =« = = = = = = - = - : VEC.
REACTIVE RED 58- - - - - i R R : ICI.

REACTIVE RED DY

HST, ICI, TRC, VPC.



TABLE 2.~-DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIPIED BY
MANUFACTURER, 1976--CONTINUED

DYES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)
REACTTIVE DY E S--CONTINUED :
REACTIVE VIOLET DYES: :
REACTIVE VIOLET 1- = = = = = = = = = = = = - - = - = : ICI.
REACTIVE VIOLET 4~ = = = = = = = = = = = = = = = = = : HST.
REACTIVE VIOLET 5~ = = = = = = = = = = - = = = = = = : HST.
REACTIVE VIOLET DYES, ALL OTHER- = = = = - = = - = = : HSTe
REACTIVE BLUE DYES: H
REACTIVE BLUE 3= = = = = = = = = = = = =« = = - - — - : ICI.
REACTIVE BLUE #= = = = = = = = = = = = = - - = =« - - : ICI.
REACTIVE BLUE 5- = = = = = = = = = 0 = = = = = = = = : ICI, TRC.
REACTIVE BLUB 7= = = = =~ = = = =~ = =« = = - = = - - - : TRC.
REACTIVE BLUB 19 =~ = = = = = = = = = = = - - =~ - - - : HST.
REACTIVE BLUE 21 = = = =~ = = = = = = = = = = = - - = : HST.
REACTIVE BLUE 29 — = = = = = = = = = = = = = = = = = : VPC.
REACTIVE BLUE 38 - = = = = = = = = = = = = - = = = - : HST. =2
REACTIVE BLUE DYES, ALL OTHER- = = - — = = = = = — - : HST, ICI. ™
REACTIVE GREEN DYES: :
REACTIVE GREEN DYES, ALL OTHER = = = = — = = - = = = : HST.
REACTIVE BROWN DYES: :
REACTIVE BROWN 10~ = = = = = = = = = = = = = = = - - : ICI.
BREACTIVE BROWN DYES, ALL OTHER - = - - = = = = = — = : HST, ICI.
REACTIVE BLACK DYES: :
REACTIVE BLACK 5§ ~ = = = = = = = = = = = = = = = - ~ : HST.
RBACTIVE BLACK 9 = = = = = = = = = = = = - = = - - - : ICI.
REACTIVE BLACK DYES, ALL OTHER = = = = = = = = - - = : HST.
DISPERSE BLACK 33— - = = = = = = = - = = - - = - - = : AC, EKT, ICC.
DISPERSE BLACK DYES, ALL OTHER - —= - = — - = = - — — : ALT, ATL(E), BAS, HSH, ICC, SDC, VPC.

FLUORESCENT BRIGHTENERS

FLUORESCENT BRIGHTENER 9 = = = = = = = = = = = = = - — ¢ SDH.
FLUORESCENT BBIGHTENER 22- = = = = = = = = = = = =~ = = : CGY.
FLUORESCENT BRIGHTENER 24~ = = = = = = = = = = = = — = : CGY, VEC.
PLUORESCENT BRIGHTENER 25- = = = = = = = = = = = = = = : GAF.
@FLUORESCENT BRIGHTENER 28= =~ = = = = = = = = = = = - = : ACY, cCwW, SDH, VEC.
FLUORESCENT BRIGHTENER 46~ = = = = = = = =~ = = = = - - : CGY.
FLUORBESCENT BRIGHTENER 49- = = = = = = = = = = = = — - : S.
FLUORESCENT BRIGHTBNER 52- = = = = = = = = = = = = - = : S.
FLUORESCENT BRIGHTENER 54~ = - = = = = = = = = = = = - : CGY.
PLUORESCENT BRIGHTENER 59= - = = = = = = = = = = ~ = =~ : CGY.
@PLUORESCENT BRIGHTENER 61- = — = = = = = = = — = - - — : ACY, CCW, GAF.

FLUORESCENT BRIGHTENER 71- = = = = = = = = = = = = = = : ACY, CGY.
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TABLE 2.~-DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUZD

DYES : MANUPACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)
FLUORESCENT BRIGHTENE R S--CONTINUED :
PLUORESCENT BRIGHTEKER 102 = = = = = = = = =~ = = - - - : DUP.
FLUORESCENT BRIGHTENER 109 - - = = = = - = = — — = - - : GAP.
PLUORESCENT BRIGHTENER 125 - - = = = — = = = - -~ — - - : ACY, VEC.
PLUORESCENT BRIGHTENER 126 — — = = = = = = = = — = = = : SDH.
PLUORESCENT BRIGHTENER 128 = - -~ —= = - = = = - = = - - : SDH.
PLUORESCENT BRIGHTENER 130 = = = = = = = = = = = = « - : ACY.
FLUORESCENT BRIGHTENER 134 - = = = = = = = = = = = = = : CGY.
FLUORESCENT BRIGHTNER 159- = = =~ = = - = _“- - - - - - : ACY.
PLUORESCENT BRIGHTENERS, ALL OTHER - — - = = = = = = = : ACY, CCé#, DGO, S, VEC.
FOOD,DRUG, AND COSMETIC COLORS :
@POOD, DRUG, AND COSMETIC DYEBS; :
@POOD, DRUG, AND COSMETIC BLUE 1- = = = = = = = = = = : ACS, ALT, KON, SDH, WJ.
@FOOD, DRUG, AND COSMETIC BLUE 2~ = = = = = = = = = = : ACS, ALT, KON, SDH, WJ.
POOD, DRUG, AND COSMETIC GREEN 3 — - - - = = - - - - : W3,
@POOD, DRUG, AND COSMETIC RED 2 - = = = = = = = - = — : ALY, KON, SDH, WJ.
@rPOOD, DRUG, AND COSMBTIC RED 3 - = = = = = = — - - = : ALT, KON, SDH, §TG, WJ.
FOOD, DRUG, AND COSMETIC RED 4 - = = = = = = = - - — : ALT, KON.
FOOD, DRUG, AND COSMETIC RED 40- = = = = = = = = - = : ACS, ALT, KON, WJ.
@FOOD, DRUG, AND COSMBTIC YELLOW 5- = = = = = — - = - : ACS, ALT, KON, SDH, STG, WJ.
@POOD, DRUG, AND COSMETIC YELLOW 6= = — = = = - - — - : ACS, ALT, KON, SDH, STG, WJ.
FOOD, DRUG, AND COSMETIC DYES, ALL OTHER - - - - — - : SDH, STG.
@DRUG AND COSMETIC DYES, :
DRUG AND COSMETIC BLUE 6 - - - — = = = = = = = — - = : KON.
DRUG AND COSMETIC GREEN 5= = = = = = = = - - = — ~ - : ACS, KON.
DRUG AND COSMETIC GREEN 6- = = = — = = = — = - - - -~ : KON.
DRUG AND COSMETIC GREEN 8- - — = = = = = = = = — ~- = : KON, SDH.
DRUG AND COSMETIC ORANGE 4 = = = = = = = = = = = - — : ACS, KON.
DRUG AND COSMETIC OBANGE § = = = = = = = - = = - - - : SDH, SNA, TMS.
DRUG AND COSMETIC ORANGE 17- - = = = = = = = = - — - : SNA.
@DRUG AND COSMETIC RED 6~ — = — — = = = — = = = — = = : KON, SDH, SNA.
@DRUG AND COSHETIC RED 7- = = = = = = = = = = = = — - : KON, SDH, SNA, THS.
DRUG AND COSMETIC RED 9- - = = = = — = = = = = - - - : KON, SDH, SNA.
DROG AND COSMETIC RED 10 = — - = = = = = = = = - — - : KON, SHA.
DRUG AND COSMETIC RED 11 = = — = = = = = = = = = = = : KON, SNA.

DRUG AND COSMETIC RED 12 - = = = = = = = = = = = = = : SDH, SNA.
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--CONTINUED

DYES H MANUFACTURERS IDENTIPICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

FOOD, DRRUG AND COSMETIC COLOR S-~

CONTINUED :
@DRUG AND COSMETIC DYES--CONTINUED :
DRUG AND COSMETIC RED 13 - = = = = = = = = = = = = = : SDH, SNA.
DRUG AND COSMETIC RED 17 = = = = = = = = = = = = = = : KON.
@DRUG AND COSMETIC RED 19 = = = = = = = = = = = — - — : ACS, KON, MRX, SNA.
DRUG AND COSMETIC RED 21 = = = = = = = = = = = = = = : SDH, SNA.
DRUG AND COSMETIC RED 22 = = =~ = = = = = = = = = = = : SDH.
DRUG AND COSMETIC RED 27 = = = = = = = = = = = = = = : MRX, SDH.
DRUG AND COSMETIC RED 28 = = = = = = = = = = = = = = : SDH.
DRUG AND COSMETIC RED 30 = = = = = = = = = = = - - - : KON, SNA.
DRUG AND COSMETIC RED 33 = = = = = = = = = = = = - = ¢ ACS, KON.
DRUG AND COSMETIC RED 34 — = = = = = = = = = = = = = : KON, SNA.
DRUG AND COSMETIC RED 36 = = = = = = = = = = = = = = : ALT, KON.
DRUG AND COSMETIC RED 37 = = = = = = = = = = = = = = : ACS.
DRUG AND COSMETIC VIOLET 2 =~ - = = = = = = = = = = = : ACs.
DRUG AND COSMETIC YELLOW 5 = = = = = = = = = = = = = : CMG, KON.
DRUG AND COSMETIC YELLOW 6 - = — = = = = = = = = - = : CMG, KON.
DRUG AND COSMETIC YELLOW 10~ = = - - = = = = = - = = : KON.
DRUG AND COSMETIC YRLLOW 11- = = = = = = = = = =« = = : ACS, KON.
DRUG AND COSMETIC DYES, ALL OTHER- = = = = = - = - - : SDH, SNA.
DRUG AND COSMETIC DYES, EXTERNAL: :
EXTERNAL DRUG AND COSMETIC GRREN 1 - = = = = = = = = ¢ ACS.
EXTERNAL DRUG AND COSMETIC YELLOW 1= = = = = = = = = : ACS, KON.
EXTERNAL DRUG AND COSHETIC YELLOW 7- = = = = = = - = : KON, SDH.
EXTERNAL DRUG AND COSMETIC DYES, ALL OTHER - - - - = : KON.

MORDANT DYES
MORDANT YELLOW DYES: :

MORDANT YELLOW 1 = = = = = = = = = = = = = = = - = = : PDC.
MORDANT YELLOW 8 = = = = = = = = = = = — = = - - - - : PDC.
MORDANT YBLLOW 16— - = = = = = = = = = = = = = = = - :; ACY.
MORDANT YELLOW 29~ ~ = = = = = = = = = = = = = = = = : GAF.

@MORDANT ORANGE DYES; :
@MORDANT ORANGE 1 = = = = = = = = = = = = = = = = = = : ACY, PDC, TRC.
@MORDANT ORANGE 6 = = — = = = = = = = = = = = = = - = : ATL(E), GAF, PDC, TRC.
MORDANT ORANGE 8 = = = = = = = = = = = = = = = - - = : TRC.

MORDANT RED DYES: :
MORDANT RED 7= - = = = = = = = = = = = - = = = - - = : ACY, BDO, PDC.
MORDANT RED 9= = = = = = = = = = = = = = = = - = = - : MEX.
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TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
HANUPACTURER, 1976--CONTINUED

DYES : MANUFACTURERS IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)

MORDANT DY E S--CONTINUED

MORDANT RED DYES--CONTINUED

MORDANT RED 11 = = = = = = = = = = = = = = = - - = - : ACY.
MORDANT BED DYES, ALL OTHER~ —- = = = = = = = = = = = : SDH.

MORDANT BLUE DYES: :
MORDANT BLUE 1 - = = = = = = = = — = = = = = = - = = : GAPF.
MORDANT BLUE 13~ = = = = = = = = = = = = = = ~ = « = : HSH.

@MORDANT BROWN DYES: :
MORDANT BROWN 1= = = = = = = = = = = = = = = = - = - : PDC, TRC.
MORDANT BROWN 15 — = = = = = = = = = = = = - - = = - : GAF.
MORDANT BROWN 18 = - — = = = = = = = - - - - - - - - : PDC.
MORDANT BROHWN 33 = = = = = = = = = = = = = = = = = = : GAF, PDC, TRC.
MORDANT BROWN 63 = = = = = = = - = = = — =« - - = = - : TRC.
MORDANT BROWN 70 — = — = = = = = = = = = - - - = = - : PDC.

@4ORDANT BLACK : :
MORDANT BLACK 9= = = = = = = = = = = = = = = =« = = — : VPC.
@MORDANT BLACK 11 — = = = = = = — = = = = ~ - — = = — : GAF, TRC, VEC.
MORDANT BLACK 13 = = = = = = = = = = = — - - - ~ — - : HSH.
MORDANT BLACK 17 = = = = = = ~ = = = = — = - = = = - : GAF, TRC.
MORDANT BLACK 15 = — = = = = = = = = = = = = = = = = : PDC.

SOLVENT DYES

@SOLVENT YELLOW DYES: :
SOLVENT YELLOW 3 - = = = = = = = = = = = = = = = = = : PsC.
SOLVENT YELLOW 13- = = = = = = = = = = = = = = = - = : ACY, GAF.
SOLVENT YELLOW 14+ = = = = = = = = = = = = = = = = - : ACY, DUP, GAF, PSC, VPC.
SOLVENT YELLOW 19- - = = = = = = = = = = = = = = = = : GAF.
SOLVENT YEBLLOW 29- = = = = = = = = = = = = = = = = = : GAF.
SOLVENT YELLOW 30- = = = = = = = = = = = = = = — = = : PSC.
SOLVENT YELLOW 33= = = = = = = = = = = = = = = = = = : AC, ACS, ACY.
SOLVENT YELLOW 40- = = = = = = = = = = = = = = =« = = : ACS.
SOLVENT YELLOW 42- - = = = = = = = = = = = = = = = = : ACS.
SOLVENT YELLOW 43~ = = = = = = = = = = = = = = = = = : DGO.
SOLVENT YELLOW 4f= - = = = = = = = = = = = = = = = = : DGO.
SOLVENT YELLOW 47- = = = = = = = = = = = =~ - = = = - : ACY, DUP.
SOLVENT YELLOW 56— = = = = = = = = = = = = = = = = - : ACY, PSC.

SOLVENT YELLOH 71- - = = = = = = = = = = = = = =~ = = ¢ ACY.
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976--~CONTINUED

MANUFPACTURERS IDENTYIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

S OLVENT DY E S--CONTINUED

@SOLVENT YELLOW--CONTINUED
SOLVENT YELLOW 72- = = = = = = = = = = = = = = = =~ = ¢ AC, ACY.

SOLVENT YELLOW 87

SOLVENT YELLOW 107 - - - = = = — R
SOLVENT YELLOW DYES, ALL OTHER~ = = = = = = = = - - =~

@SOLVENT ORANGE DYES:

ACY.
MRT.
AC, ATL(E)., DGO, MRT.

SIAQ

SOLVENT QBANGE 3 = = = = = = = = = = = = = = = = - - : ACY, GAF, PSC.
SOLVENT ORANGE 7 = = = = = = = = = = = = = = = = - =~ : ACY, GAF, PSC.
SOLVENT ORANGE 20= = = = = = = = = = = = = = = = ~ = : ACY, GAPF.

SOLVENT ORANGE 23= = = = = = = = = = = = = = = = — = : ACS.

SOLVENT OBRANGE 24= = = = = = = = = = = = = = = = = = : DUP.

SOLVENT ORANGE 25- = = = = = = = = = = = = = = = = = : ACY, DUP.

SOLVENT ORANGE 51= = = = = = = = = = = = = = = = = = : ACY.

SOLVENT ORANGE DYES, ALL OTHER - —- —= = = = = = = = = : AC, ACY, DUP, PSC.

@SOLVENT RED DYES: :

SOLVENT BED 1= = = = = = = = = = = = = = = = = = = = : PSC.

SOLVENT RED 8= = = = = = = = = = = = = = = = = = — = : GAF.

SOLVENT RED 22 = = = = = = = = = = = = = = = = = = = : GAF.

SOLVENT BED 23 = = = = = = = = = = = = = = = = = - =~ : PSC.

SOLVENT RED 24 ~ = = = = = = = = = = = = = = = = = = s+ ACY, DUP, GAF, PSC.
SOLVENT RED 26 = = = = = = = = = = = = = = = = — = = : ACY, PSC.

SOLVENT RED 27 — = = = = = = = = = = = = = = = = = = : PSC.

SOLVENT RED 33 =~ = = = = = = = = = = = = = = = = =« = : DUP, GAF.
@SOLVENT RED 49 — = = = = = = = = = = = = = = = = = = : ACY, DSC, DUP, GAF.
SOLVENT RED 68 — ~ = = & = = = = = = = = = = = - — = : ACS.

SOLVENT BRED 69 = = = =~ = = = = = = = = = = = = = = — : DUP.

SOLVENT RED 74 = = = = = = = = — = — = = = = = = = - : ACS.

SOLVENT RED 105~ = = = = = = = = = = = = = = = = - = : ACY.

SOLVENT RED 108 = = = = = = = = = = = = = = = — - - : ACY.

SOLVENT RED 111= = = = = = = = = = = = = = = = - - = : AC, ACY.

SOLVENT RED 115~ = = = = = = = = = = = = = = = = = = : ACY.

SOLVENT BRED 126~ = = = = = = = = = = = - = = = = — « : ACY.

SOLVENT RED 164= = = = = = = = = = = = = = = = = - = : MRT.

SOLVENT RED 166~ = = = = = = = = = = = = = = = = = = : MRT.

SOLVENT RED DYES, ALL OTHBR~ - = = = = = = = = = - = : AC, ACY, ATL(E), MRT.

SOLVENT VIOLET DYES: :
SOLVENT VIOLET 8 = = = = = = = = = = = = = = = = — - : ACY, DSC.
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED

DYRS : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

SOLVENT DY E S-~CONTINUED

SOLVENT VIOLET DYES--CONTINUED

SOLVENT VIOLBT 9 = = = = = = = = = = = = = = = = = - : DSC.
SOLVENT VIOLET 13= = = = = = = = = = = = = = = = — - : AC, ATL(E), HSH.
SOLVENT VIOLET 14~ = = = = = = = = = = = = = = = = = : AC.
SOLVENT VIOLET DYES, ALL OTHER — = = = = = = = = = = : AC.
@SOLVENT BLUE DYES :
SOLVENT BLUE 3 = = = = = = = = = = = = = = = = - = - : ACY, SW(E).
SOLVENT BLUE 4§ — = = = = = = = = = = = = = — = - — - : DSC, DUP, SDH.
SOLVENT BLUE § = = = = = = = = = = = = = = = = - - - : DSC.
SOLVENT BLUE 6 = = = = = = = = = = = = = = = = = = = : DSC.
SOLVENT BLUE 7 = = = = = = = = = = = = = = = = = = = : ACY.
SOLVENT BLUE 12- = = = = = = = = = = = = = = = = = = : DUP.
SOLVENT BLUE 14= = = = = = = = = = = = = = = - - - = : ACY.
SOLVENT BLUE 36= = = = = = = = = = = = = = = = - - = : AC, DUP.
SOLVENT BLUE 37— = = = = = = = = = = = = = = — - — = : DUP.
SOLVENT BLUE 38- = = = = = = = = = = = = = — - = — = : ACY, ATL(R)., DUP.
SOLVENT BLUE 58= = = = = = = = = = = = = = = = = = = : ACY.
SOLVENT BLUE 59= = = = = = = = = = = = = = = = = - = : AC, ACY.
SOLVENT BLUE 784~ — = = = = = = = = = = - “ - - - : ACS.
SOLVENT BLUE 98- = = = = = = = = — = = — = = = = - = : MRT.
SOLVENT BLUE 100 = = = = = = = = = = = = = = = - = = : MRT.
SOLVENT BLUE DYES, ALL OTHER = = = = = = = = = = — = : ACY, DSC, DUP, GAF, HSC, MRT, X.
SOLVENT GREEN DYES: :
SOLVENT GREEN 1= = = = = = = = = = = = = = = = = - - : ACY, DSC.
SOLVENT GREEN 2= = = = = = = = = = = = = = = - = = = : GAF.
SOLVENT GREEN 3= = = = = = = = = = = = = = = = = - = : AC, ACS, ATL(E), HSH.
SOLVENT GREEN DYES, ALL OTHER- = = = = = = = = = = - : DSC.
SOLVENT BROWN DYES: :
SOLVENT BROWN 11 = = — = = = — = = = = = = = = - = = : GAF.
SOLVENT BROWN 12 = = = = = = = = = = = = = = — = « = : ACY, GAP, PSC.
SOLVENT BROWN 19 = = = = = = = = = = = — = = - — = = : DUP.
SOLVENT BROWN 20 = = = = = = = = = = = = = = = = = — : ACY, DUP.
SOLVENT BROWN 22 = = = = = = = = = = = = = = = = - - : PSC.
SOLVENT BROWN 38 = = = = = = = = = = = = = = = = - = : ACY.
SOLVENT BROWN DYES, ALL OTHER- — — = = = = = = —= = - : ATL(E), DSC.
SOLVENT BLACK DYES: :

SOLVENT BLACK 5= = = = = = = = = = = = = = = = = = = : ACY, DSC.
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TABLE 2.--DYES POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976~--CONTINUED

DYES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)
SOLVENT DYE S--CONTINUED :
SOLVENT BLACK--CONTINUED :
SOLVENT BLACK 7= = = = = = = = = = = = = = = = = = - : ACY, DSC, PSC.
SOLVENT BLACK 13 — = = = - = = = = = = — - - - = 2 « : ACS.
SOLVENT BLACK 26 = — = = = = = = = — = = — = = = = = : ACY.
SOLVENT BLACK DYES, ALL OTHER- - = = — = = — = = — - : DSC, PSC.
SULFUR DVYES
SULFPUR YELLOW DYES: :
LEUCO SULFUR YELLOW 1- = = = — = = = = — = - - - - - : SDC.
LLUCO SULFUR YLLLOW 2- = — = = = = = = = = = = = = - : sDcC.
LEUCO SULFUR YELLOW U= = - = = = = = = = = = = - - - : SDC.
SULPUR YELLOW DYES, ALL OTHER- - - - = = = = = - - - : sDC.
SULFUR ORANGE DYES: :
SULFUR ORANGE DYES, ALL OTHER- = = - = = = — = = — - : SDC.
SULFUR RED DYES: :
SULFUR RED DYES, ALL OTHER - = - = = = = = = = - = = : sDC.
SULPUR BLUE DYES: :
LEUCO SULFUR BLUE 7- — = = = = = = = = = = - = - = - : ACY, SDC.
LEUCO SULPUR BLUE 8~ — = = = = = = = = = = = = - = - : SDC.
LEUCO SULFUR BLUE 13 - = = = = = = = = = = = - = - = : ACY.
SULFUR BLUE 7— - = = = = = = = = = = - = = - — — - - : SDC.
SULFUR BLUE 8= = = ~ = = = = = = = = = = = = = — = = : SDC.
SULFUR GREEN DYES: :
LEUCO SULFUR GREEN 2 - - = - = - - - “« - - ---=-- : SDC.
LEUCO SULPUR GREEN 3 - - = = = — — = = = = = = - - = : SDC.
LEUCO SULPUR GREEN 16- - = = = — = = = = = - - = - = : SDC.
SULPUR GREEN 14— = = = = = = = = = = = « = - — = - - : SDC.
SULFUR GREEN DYES, ALL OTHER = = = = = = = = = = - - : sDC.
SULPUR BROWN DYES: :
LEUCO SULFUR BROWN 3 - - — = = - — - = = = - - - - - : SDC.
LEUCO SULPUR BROWN 10- - = = - = — = = = - - - - - - : SDC.
LEUCO SULPUR BROWN 4= - = = = = = = = = — — - = —~ — : SDC.
LEUCO SULFUR BROWN 82- - — = = = = = = = = = - — - - : ACY.
SULFUR BROWN DYES, ALL OTHER = =~ = - = = - = = = — = : SDC.
SULFUR BLACK DYES: :
LEUCO SULPUR BLACK 1 - = = = = = = = = « = - = - - - : ACY, SDC.
LEUCO SULPUR BLACK 2 = = = = = = = = = = = = = — = = : ACY, SDC.
LEUCO SULFUR BLACK 10~ - = = = =~ = = = — = = — = - - : ACY.
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY

MANUPACTURER, 1976--CONTINUED -
@
....................... 4 = m e te e e s e e o e e m et et o= e = .- — ==
DYES : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

S ULFUR DY E S--CONTINUED

SULFUR BLACK DYES--CONTINUED .
LEUCO SULPUR BLACK 11= = = = = = = = = = = = = = - = SDC.
SOLUBILIZED SULFUR BLACK 2 = = = = = = = = = = = = = : SDC.
SULPUR BLACK 1 = = = = = = = = = = = = = = = - - = = : ACY, SDC.
. SULPUR BLACK 2 = = = = = = = = = = = = = = = = - - - : SDC.
SULPUR BLACK 11= = = = = = = = = = = = = = = = = — - : SDC.
SULPUR ELACK DYES, ALL OTHER = = = = = = = = = = = = : SDC.
VAT DYES
@VAT YELLOW DYES: :
VAT YELLOW 1,12-1/2% = = = = = = = = = — = = = — = = : ATL(E).
@VAT YBLLOW 2, 8-1/2% = = = = = = = = = = = = = = = = : AC, TRC, VPC.
VAT YELLOW 4, 12=1/2%= = = = = = = = = = = = = = - = : HST, VPC.
VAT YELLOW 14 12-1/2%= = = = = = = = = = = = = = - = : TRC.
VAT YELLOW 15, 11=1/2% = = = = = = = = = = = = = = = : ACY.
VAT YELLOW 22, 10% = = = = = = = = = = = = = = = = = : DUP.
VAT YELLOW 33, 158 = = = = = = = = = = = = = = = - = : TRC, VEC.
VAT YELLOW DYES, ALL OTHER = = — = = = = = = = = = = : VPC.
@VAT ORANGE DYES: :
VAT ORANGE 1, 20%= = = = = = = = = = = = = = = = = = : ATL(E), HST, TRC, VEC.
@VAT ORANGE 2, 12%= = = = = = = = = = = = = = = = = = : ACY, BAS, DUP, TRC.
VAT ORANGE 3, 13-1/2%- - - - - - e : HST.
VAT ORANGE 4, 6% — = = = = = = = = = = = = = = =~ - = : DUP.
VAT ORANGE 5, 10%= = = = = = = = = = = = = = = = = = : HST.
VAT ORANGE 7, 11§~ = = = = = = = = = = = = = = = « = : HST, TRC.
VAT ORANGE 9, 12% = = = = = = = = = = = = = = = - = : ACY, ATL(E), TRC.
VAT ORANGE 11, 6%= = = = = = = = = = = = = = = = = = : DUP.
@VAT ORANGE 15, 10% = — = = = = = = = = = = — = = = = : ACY, TRC, VEC.
VAT ORANGE DYES, ALL OTHER — = = = = = = = = = = - = : SDC, VPC.
@VAT RED DYES: :
VAT RED 1, 13% = = ~ = = = = = = = = = = = = - = = = : ACY, ATL(E), HST.
VAT BED 12, 8=1/2% = = = = = = = = = = = = « = = = = : DUP.
VAT RED 13, 11%= = = = = = = = = = = = = = = = = = = : DUP, TRC.
VAT RED 14, 10%- = = = = = = = = = = = = = = = = = = : HST.
VAT RED 15, 10% = = = = = = = = = = = = = = = = = - : HST, TRC.
VAT RED 16, 11%= = = = = = = = = = = = = = = = = = = : DUP.
VAT RED 32, 20%- = — = = = = = = = = = = = = = = « = : DUP.

VAT RED 41, 20%- - — = = = = = = = = = = = = = = - = : HST.
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TABLE 2.--DYES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIPIED BY
MANUPACTURER, 1976--CONTINUED

8- LL-0 998-S¥2

VAT DY E S--CONTINUED

@VAT VIOLET DYES:

00 e es se e

0 e ss as 35w we e

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

VAT VIOLET 1, 11%= = = = = = = = = = = = = =« = = = - : ATL(E), DUP, TRC.
VAT VIOLET 2, 20%= = = = = = = = = = = = = = = = - - : ACY, HST.
VAT VIOLET 3, 15%~ = = = = = = = = = = = = = =« - = - : HST.
VAT VIOLET 9, 12% = = = = = = = = = = = = = = = = = : ACY, TRC.
VAT VIOLET 13, 6=1/4%= = = = = = = = = = = = = - - - : BAS, TRC.
VAT VIOLET 21- = = = = = = = = = = = = = = = = = = - : VPC.
VAT BLUE DYES: :
VAT BLUE 1, 20%= = = = = = = = = = = = = = = = = = = : ACS.
VAT BLUE 4, 10%— = = = = = = = = = = = = = = = = = - : ACY.
VAT BLUE 5, 16%= = = = = = = = = = = = = = = = = — - : ATL(E), HST.
VAT BLUE 6, 8-=1/3% = = = = = = = =« = = = = = = =~ = - : ACY, BAS, TRC.
VAT BLUE 12, 6-1/2%~ ~ = = = = = = = = = = = = — = = : DUP.
VAT BLUE 16, 163 — = = = = = = = = = = = = = = = = - : BAS.
VAT BLUE 18, 13% = = = = = = = = = = = = = = = = = = : ACY, ATL(E), DUP, TRC.
VAT BLUE 20, 14% = = = = = = = = = = = = = = = = = = : ACY, ATL(E), TRC.
VAT BLUE 43~ = = = = = = = = = = = = = = = = = = = - :+ SDC.
VAT BLUE DYES, ALL OTHER = - = = = = = = = = = = = = : HST, VEC.
@VAT GREEN DYES: :
@VAT GREEN 1, 6%~ = = = =~ = = = = = = = = = = = — = - : ACY, ATL(E), BAS, DUP, MAY, TRC.
@VAT GRBEN 3, 108 - = = = = = = = = = = = = = =« = - « : AC, ACY, ATL(E), BAS, DUP, TRC.
VAT GREEN 8, 8-1/2%~ = = = = = = = = = = = = = =~ = = : ATL(E), DUP.
VAT GREEN 9, 12-1/2% = = = = = = = = = = = = = = = = : TRC.
VAT GREEN 32 = = = = = = = = = = = = = = = = = = = = : VPC.
VAT GREEN DYES, ALL OTHER=- ~ = = = = = = = = =~ ~ = = : ACY, BAS, SDC, VPC.
@VAT BROWN DYES: :
VAT BROWN 1, 11§ = = = = = = — = = = = = = = = = - ~ : ACY, DUP, TRC.
VAT BROWN 3, 118 - = = = = = = = = = = - = = = = - = : AC, ACY, TRC.
VAT BROWN 5, 138 = = = = = = = = = = = = = = = = - - : ACY, HST.
VAT BROWN 11, 12% = = = = = = = = = = = = = = = = = : TRC.
VAT BROWN 13, 17%- - = = = = = = = = = = - = = = = - : MAY, TRC.
VAT BROWN 57, 12.8%= = = = = = = = = = = = = = - ~ - : HST, TRC.
VAT BROWN DYES, ALL OTHER= = = = = = = = = = = = - — : AC, SDC.
@VAT BLACK DYES: :
VAT BLACK 13, 1%~ = = = = = = = = = = = = = =« = = =~ : DUP.
VAT BLACK 22, 196~ = = = = = = = = = = = = = = = = = : ACY, TRC.
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TABLE 2.--DYBS POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER BREPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976--CONTINUED ]

MANUFPACTUREBS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

VAT DY E S--CONTINUED

@VAT BLACK DYES--CONTINUED
@VAT BLACK 25, 12=-1/2%~ = = = = = = = = = = = = = = = AC, ACY, DUP, TRC.
@VAT BLACK 27, 12-1/2%- = = = = = = = = = = = = = - = ACY, BDO, DUP, TRC.
VAT BLACK DYES, ALL OTHER- = = = = = = = = = = = = = : ACS, ATL(E), SDC.
MISCELLANBOUS DYES, ALL OTHER- - - - - = - - - = - - - - ACY, DUP, MRT, SDC, WAY.
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TABLE 3.--Dves:

ALPHABETICAL DIRECTORY BY CODE

DYES

m

DirRecTorY OF MANUFACTURERS. 1976

[Names of dye manufacturers that reported production or sales to the U.S. International Trade Commission for 1976
are listed below in order of their identification codes as used in table 2]

Code Name of company Code Name of company
AC American Color § Chemical Corp. ICC Inmont Corp.
ACS Allied Chemical Corp., Specialty ICI ICI United States, Inc., Specialty Chemicals
Chemicals Div. Group
ACY American Cyanamid Co.
ALL Alliance Chemical, Inc.
ALT Crompton & Knowles Corp. KON H. Kohnstamm § Co., Inc.
ATL Atlantic Chemical Corp.
MAY Otto B. May, Inc.
BAS BASF Wyandotte Corp. MRT Morton Norwich Products, Morton Chemical
BDO Benzenoid Organics, Inc. Co. Div.
BUC Synalloy Corp., Blackman-Uhler Chemical MRX Max Marx Color § Chemical Co.
Div.
PCW Pfister Chemical Works
CCw Cincinnati Milacron Chemicals, Inc. PDC Berncolors-Poughkeepsie, Inc.
CGY Ciba-Geigy Corp. PSC Passaic Color & Chemical Co.
CMG Nyanza, Inc.
S Sandoz, Inc.
DGO Day-Glo Color Corp. spC Martin-Marietta Corp., Sodyeco Div.
DSC Dye Specialties, Inc. SDH Sterling Drug, Inc., Hilton-Davis
pup E. I. duPont de Nemours § Co., Inc. Chemical Co. Div.
SNA Sun Chemical Corp.
STC American Hoechst Corp., Sou-Tex Works
EKT Eastman Kodak Co., Tennessee Eastman STG Stange Co.
Co. Div. SW Sherwin-Williams Co.
FAB Fabricolor Manufacturing Corp. T™S Sterling Drug, Inc., Thomasset Colors Div.
TRC Toms River Chemical Corp.
GAF GAF Corp., Chemical Div.
VPC Mobay Chemical Corp, Verona Div.
HSC Chemetron Corp., Pigments Div.
HSH Harshaw Chemical Co. Div. of Kewanee WAY Philip A. Hunt Chemical Corp., Organic
0il Co. Chemical Div.
HST American Hoechst Corp., Rhode Island wJ Warner-Jenkinson Manufacturing Co.

Works

Note.--Complete names and addresses of the -above reporting companies are listed in table 1 of the appendix.



112 SYNTHETIC ORGANIC CHEMICALS., 1976
ORGANIC PIGMENTS
David B. Beck and Edmund Cappuccilli

Organic pigments are toners and lakes derived in whole or in part from
benzenoid chemicals and colors.

Statistics on production and sales of all organic pigments in 1976 are
given in table 1.! For a few important pigments already reported in table 1,
supplemental data on sales by commercial forms are reported in table 1A.
Individual toners and lakes are identified in this report by the names used
in the third edition of the Colour Index.

Total production of organic pigments in 1976 was 67.7 million pounds--36.4
percent more than the 49.9 million pounds produced in 1975 and 3.0 percent
less than the 69.8 million pounds produced in 1974. Total sales of organic
pigments in 1976 amounted to 54.2 million pounds, valued at $261.1 million,
compared with 42.4 million pounds, valued at $186.0 million, in 1975 and
58.5 million pounds, valued at $227.8 million, in 1974. In terms of
quantity, sales of organic pigments in 1976 were 27.9 percent greater than
in 1975 and 7.3 percent smaller than in 1974; in terms of value, sales
in 1976 were 40.3 percent greater than in 1975 and 14.6 percent greater than
in 1974.

Production of toners in 1976 amounted to 66.0 million pounds--38.3 per-
cent more than the 47.7 million pounds reported in 1975. Sales in 1976 were
52.8 million pounds, valued at $256.7 million, compared with 40,8 million
pounds, valued at $182.1 million, in 1975. Sales in 1976 were 29.5 per-
cent greater than those in 1975 in terms of quantity, and 40.9 percent
greater in terms of value. The individual toners listed in the report
which were produced in the largest quantities in 1976 were POgment Yellow
12, 7.8 million pounds; Pigment Blue 15, beta form, 6.5 million pounds;
Pigment Red 49, barium toner, 4.6 million pounds, and Pigment Red 53,
barium toner, 3.3 million pounds.

Production of lakes totaled 1.7 million pounds in 1976-11.6 percent less
than the 1.9 million pounds reported for 1975. Sales of lakes in 1976
amounted to 1.4 million pounds, valued at $4.4 million, compared with sales
in 1975 of 1.6 million pounds, valued at $3.9 million. Sales in 1976 were
12.6 percent less than those in 1975 in terms of quantity, and 11.7 percent
greater in terms of value.

For each of 8 selected pigments, or groups of pigments, table 1A gives
data on sales by commercial forms. Pigment Yellow 12, Pigment Red 53,
barium toner, and Pigment Blue 15, beta form, where sold principally in the
flushed form. The remaining 5 pigments, or groups of pigments, for which
statistics are published were sold principally in the dry full-strength
form. Statistics on sales by commercial forms could not be published for
Pigment Blue 15, beta form,Pigment 49, barium toner, Pigment Red 49, calcium
toner and Pigment Red 52, without revealing the operations of individual com-
panies.

! See also table 2 which lists these products and identifies the manu-

facturers by codes. These codes are listed in table 3.



ORGANIC PIGMENTS

TABLE 1,--Orcanic PieoMents: U.S. PRODUCTION AND SALES, 1976

[Listed below are all organic pigments for which any reported data on production or sales may be published.
(Leaders (...) are used where the reported data are accepted in confidence and may not be published.) Table 2
lists separately all organic pigments for which data on production or sales were reported and identifies the
manufacturers of each)

: ‘SALES
ORGANIC PIGMENTS PRODUCTION - ; UNTT
QUANTITY . VALUE VALUE?
1,000 : 1,000
pounds : pounds : :
dry : dry : 1,000 : per
basis® : basis® : dollars : pound
Grand total : 67,727 : 54,211 : 261,089 . $ 4.81
TONERS
Total : 66,020 : 52,818 : 256,707 : 4.86
Yellow toners, total : 17,025 : 11,792 : 50,072 : 4.25
Acetoacetarylide yellows: H H : :
Pigment Yellow 1, C.I. 11 680~-——-————w———au : 506 : 349 : 1,338 : 3.83
Pigment Yellow 3, C.I. 11 710---=----m—m—wa- : 239 : ve. 2 eee 2 P
Pigment Yellow 73, C.I. 11 : 701 : 450 : 1,796 : 3.99
Pigment Yellow 74, C.I. 11 1,735 : 1,405 : 6,882 : 4.90
Benzidine yellow: : : H
Pigment Yellow 12, C.I. 21 7,830 : 5,223 : 17,917 : 3.43
Pigment Yellow 13, C.I., 21 380 : 203 : 828 : 4.08
Pigment Yellow 14, C.I. 21 3,000 : 1,992 : 7,216 : 3.62
Pigment Yellow 17, C.I. 21 : 767 : 416 : 1,723 : 4.15
All other : 1,867 : 1,754 : 12,372 : 7.05
Orange toners, total H 1,887 : 1,340 : 8,477 : 6.33
Pigment Orange 5, C.I. 12 075-—----=-———m—-m=~e : 799 : 516 : 1,836 : 3.56
Pigment Orange 13, C.I. 21 110- H 267 : 171 872 : 5.11
Pigment Orange 16, C.I. 21 160------ : 475 : 367 : 1,768 : 4.82
Pigment Orange 34, C.I. 21 115--—--=-——m——mmmm : 89 . [P ve. 3 P
All other : 257 : 286 : 4,001 : 13.99
Red toners, total B 25,578 : 21,598 : 90,272 : 4.18
Naphthol reds, total : 1,318 : 910 : 6,431 : 7.07
Pigment Red 2, C.I. 12 310-—~--———-——mmmmmun : 108 : 52 : 310 : 5.90
Pigment Red 5, C.I. 12 490----- H 63 : 34 280 : 8.21
Pigment Red 9, C.1. 12 460----- 41 : st e 3
Pigment Red 17, C.I. 12 390---- : 95 : 34 3 232 : 6.82
Pigment Red 22, C.I. 12 315--————-————o-v : 89 : 79 : 530 : 6.68
Pigment Red 23, C.I. 12 355--——-———cmom—men : 268 : 240 : 1,769 : 7.36
All other ndphthol reds : 654 : 471 ¢ 3,310 7.03
Pigment Red 3 C.I. 12 120 : 2,168 : 1,635 : 5,672 : 3.47
Pigment Red 4, C.I. 12 085 H 188 : 195 : 610 : 3.12
Pigment Red 38, C.I. 21 120-=-~-—=———emmm——wun : 141 : eee :
Pigment Red 48, C.I. 15 865-—-——--=-cmmm : 91 : ce. 2 :
Pigment Red 48, C.I. 15 865, barium toner H 539 474 1,966 : 4.15
Pigment Red 48, C.I., 15 865, calcium toner---—- : 1,928 : 1,647 : 7,062 : 4.29
Pigment Red 48, C.I. 15 865, strontium toner-- : eee 2 8 : 24 2.92
Pigment Red 48, C.I. 15 865, manganese toner-- : 315 : 181 : 792 : 4.37
Pigment Red 49, C.I. 15 630, barium toner----- H 4,648 : 4,406 : 10,230 : 2.32
Pigment Red 49, C.I. 15 630, calcium toner---- : 1,460 : A ees 3
Pigment Red 52, C.I. 15 860, calcium toner---- : 1,514 : e eee 2 .
Pigment Red 52, C.I. 15 860, manganese toner-- : 699 : 554 : 1,709 : 3.08
Pigment Red 53, C.I. 15 585, barium toner----- : 3,319 : 2,633 : 7,228 : 2.75
Pigment Red 57, C.I. 15 850, calcium toner : 2,513 : 1,938 : 8,230 : 4.25
Pigment Red 63, C.I. 15 880--—-—~—-————commmn : 37 : 37 : 149 : 4,04
Pigment Red 81, C.I. 45 160, PMA-————————————- : 521 : 502 : 4,347 : 8.66
Pigment Red 81, C.I. 45 160, PTA--=—e-——m—meun : 59 : 58 : 663 : 11.34
All other : 4,120 : 6,420 : 35,159 : 5.48
Violet toners, total : 3,050 : 2,416 : 28,642 : 11.86
Pigment Violet 1, C.I. 45 170, PMA~————o—o—nuee : 62 : 70 : 638 : 9.08
Pigment Violet 1, C.I. 45 170, PTA-~- — 242 74 : 783 : 10.58
Pigment Violet 3, C.I. 42 535, fugituve - 352 : 299 : 1,043 : 3.49
Pigment Violet 3, C.I. 42 535, PMA~———--ouemu : 514 : 396 : 2,023 : 5.11

See footnotes at end of table.



SYNTHETIC ORGANIC CHEMICALS, 1976

TABLE 1,--Oreanic piGMENTS: U.S. PRODUCTION AND SALES. 1976--CONTINUED

: SALES
ORGANIC PIGMENTS . PRODUCTION : UNIT
: QUANTITY ' VALUE! VALUE?
1,000 : 1,000 :
pounds : pounds : :
: dry : dry : 1,000 : per
TONERS--Cont inued : basis® basis® : dollars :  pound
Violet toners, total--continued-----———c-——e=-= : : ; :
Pigment Violet 3, C.I. 42 535, PTA-—————--—- : 43 34 ; 312 $9.25
Pigment Violet 23, C.I. 51 319-————-——oecvmum : 292 232 : 4,504 19.45
All other : 1,545 : 1,311 : 19,339 : 14.75
Blue toners, total : 14,219 : 12,074 : 56,678 : 4.69
Pigment Blue 1, C.I. 42 595, PMA-=~ccnewac——= : 84 97 : 810 : 8.33
Pigment Blue 15, C.I. 74 160 alpha form------ : 3,967 : 3,323 : 18,159 : 5.46
Pigment Blue 15:3, C.I. 74 160, beta form---- : 6,479 : 5,191 : 24,984 : 4.81
Pigment Blue 15:4, C.I. 74 160, beta form---—- 163 : e : A : A
All other : 3,526 : 3,463 : 12,725 : 3.67
Green toners, total B 3,801 : 3,303 : 21,732 : 6.58
Pigment Green 2, C.I. 42 040 and 49 005, PMA- 17 23 : 208 : 9.12
Pigment Green 2, C.I. 42 040 and 49 005, PTA- : 12 9 : 117 - 12.52
Pigment Green 7, C.I. 74 260----——~-commm——e——v : 3,260 : 2,783 : 17,712 : 6.36
Pigment Green 36, C.I. 74 265--————=-=ce—e—— B 226 : 250 : 1,788 : 7.14
All other : 286 : 238 : 1,907 : 8.01
Brown and black toners, totale-=—--————————wea- : 460 295 : 834 : 2.83
Pigment Brown 5, C.I. 15 800--~==we—-m——me—mm : fen : 29 : 127 : 4.38
All other : 460 : 266 : 707 : 2.66
LAKES
Total : 1,707 : 1,393 : 4,382 : 3.15
Red lakes: : : H :
Pigment Red 60, C.I. 16 105-—--==—cocomeecv——n ' 321 : 312 : 1,188 : 3.81
Pigment Red 83, C.I. 58 000~--===—————m——m—mm : 59 : 49 298 : 6.05
Violet lake: Pigment Violet 5, C.I. 58 055---- : 104 91 : 437 : 4,82
Blue lak B 678 : 750 : 2,058 : 2.75
All other lakes : 545 : 191 401 : 2.10

! The value of sales from toners are reported on a dry full-strength basis and the value of sales for lakes are
reported on a dry form basis. All sales value data exclude the additional costs of processing or packaging in com-
mercial forms other than the dry full-strength or dry form.

Totals and "all other' unit values calculated from rounded figures.

3 Quantities for toners are reported as dry full-strength toner content, excluding the weigth of any dispersing
agent, vehicle, or extender. Quantities for lakes are reported as dry lake content, excluding the weight of any
dispersing agent or vehicle.

Note.--The C.I. (Colour Index) numbers shown in this report are the identifying numbers given in the third
editilon of the Colowr Index.

The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdic)
acids, respectively.



1ns

ORGANIC PIGMENTS

TABLE 1A.--U.S. SALES OF SELECTED DRY FULL-STRENGTH COLORS., DRY EXTENDED COLORS. DRY DISPERSIONS,
AQUEOUS DISPERSIONS, AND FLUSHED cOLORS. 1976

[Listed below are supplemental sales data, by commercial forms, of selected pigments that have been reported in
table 1]

SALES'
SELECTED PIGMENTS BY COMMERCIAL FORMS - -
QUANTITY °  VALUE P UNIT
: *  VALUE?
: 1,000 : :
: pounds : 1,000 : per
1 dry basis® : dollars : pound

Pigment Yellow 12, C.I. 21 090, total : 5,223 : 17,917 : $3.43
Dry full-strength toner : 1,632 : 5,398 : 3.31
Flushed color H 3,529 : 12,311 : 3.49
Aqueous dispersion® and dry dispersion55 : 62 : 207 : 4.32

Pigment Yellow 13, C.I1. 21 100; Pigment Yellow 14, C.I, 21

095; Pigment Yellow 17, C.I. 21 105; and other benzidine : :

yellaws, total : 2,597 - 9,748 : 3.75
Dry full-strength toner : 1,521 : 5,657 : 3.72
Aqueous dispersions” - : 726,: 2,698 : 3.72
Flushed color H 337 : 1,336 : 3.97
Dry extended toner and dry dispersions® H 13 : 56 : 4.18

Pigment Red 3, C.I. 12 120, total : _ 1,635 : 5,672 : 3.47
Dry full-strength toner : 1,015 : 3,497 : 3.44
Dry extended toner, aqueous dispersions”, and flused color’- 620 : 2,175 3.51

Pigment Red 48:2 calcium toner, C.I. 15 865, total--—--—ce-u-e : 1,647 : 7,062 : 4.29
Dry full-strength toner : 1,436 : 6,077 4,23
Dry extended toner5 dry dispersion aqueous dispersions" and B :

and flused color 211 985 4.67

Pigment Red 53:1, C.I. 15 585, barium toner, total----=-e-—-—- 2,633 : 7,228 : 2.75
Aqueous dispersions 18 : 50 : 2.80
Flushed color 1,784 4,911 : 2.75
Dry dispersion and dry full-strength toner--------—-——e——e—-—- 831 : 2,267 : 2.73

Pigment Red 57;1, calcium toner, C.I. 15 850, total---w~—-=——v 1,938 : 8,230 : 4.25
Flushed color 1,507 : 6,423 : 4.26
Dry full-strength toner, dry extended toner, and aqueous : : :

dispersions *’% : 431 : 1,807 : 4.19
’ . . .

Pigment Blue 15, C.I. 74 160, alpha form, total----=--—c————-—- : 3,323 : 18,159 : 5.46
Dry full-strength toner : 1,385 : 8,032 : 5.85
Aqueous dispersions"® : 842 : 4,121 : 4.89
Dry dispersions, dry extended toner, and flushed color®——ann : 1,096 : 6,006 : 5.48

Pigment Green 7, C.I. 74 260, total--—- : 2,783 : 17,712 : 6.36
Dry full-strength toner : 1,458 : 9,052 : ’ 6.21
Flushed color H 445 3,157 : 7.09
Aqueous dispersions" H 683 : 4,079 : 5.97
Dry extended toner and dry dispersions® : 197 1,424 : 7.23

Sales quantities are identical in tables 1 and 1lA; the sales value data in 1A generally exceed the
value in table 1 because table 1A includes the additional processing and packaging costs of the various com-
mercial forms.
Calculated from whole figures-
Quantity of the various commercial forms is given in terms of dry full-strength toner content.
Includes presscake.
Separate data on these commercial forms may not be published without revealing the operation of individual
companies.

~

n Fow

Note.--The C.I. (Colour Index) numbers shown in this report are the identifying numbers given in the third
edition of the Colour Index.

The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdic)
acids respectively. .



TABLE 2.--ORGANIC PIGMENTS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUFACTURER, 1976

(CHEMICALS POR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH A "a'"; CHEMICALS NOT SO MARKED
DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY NOT BE PUBLISHED.
MANUFACTURERS IDENTIFICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AND "X" SIGNIFIES THAT THE MANUFACTURER DID
NOT CONSENT TO HXS IDENTIPICATION WITH THE DESIGNATED PRODUCT. COMPANY IDENTIFICATION CODES WHICH ARE FOLLOWED
BY AN “(E)" ARE SO LABELED BECAUSE THE COMPANY PAILED TO SUPPLY THE U. S. INTERNATIONAL TRADE COMMISSION WITH
THEIR DATA IN SUFFICIENT TIME FOR ITS INCLUSION IN THIS REPORT. THE COMPANY IS PRESUMED TO HAVE CONTINUED
PRODUCTION OF THE COMPQUND IN QUESTION IN 1976 AND THE VOLUME OF PRODUCTION AND SALES HAS BEEN ESTIMATED BY THE
USITC STAFF MEMBERS)

ORGANIC PIGMENTS : MANUPACTURERS IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)

@YELLOW TONERS:
@ACETOACETARYLIDE YELLOWS:
@PIGMENT YELLOW

-
]
'
]
]
]
]
[}
'
|
]
1
I
1
]
|
[}
[}

s

ACS, ACY, AMS, DUP, HPC, HSC, HSH, HST, KCW, KON, S,

¢ SDH, SNa.
PIGMENT YELLOW 2 = = = = = = = = = = = = = = = = = : KCW.
@PIGMENT YELLOW 3 ~ =~ — = = = = = = = = = = = = = = : ACS, BNS, HPC, HSC, HSH, HST, KCW, KON, ROM.
PIGMENT YELLOW 5§ = = = = = = = = =« = = = = = = =« : HPC.
PIGMENT YBLLOW 6 = = = = = = = = = = = = = = = = < : HPC.
PIGMENT YELLOW 49= = = = = = = = = = = = = = = = = s Se.
@PIGMENT YELLOW 73~ = = = = = = = = = = = = = = « = : ACS, HPC, HSC, HSH, HST, KCW, SNA.
@PIGMENT YELLOW Tl4— — = = = = = = = = = = = = = = = : ACS, DUP, HPC, HSC, HSH, HST, ICF, SDH, SNA.
PIGMENT YELLOW 75 = = = = = = = = = = = = = = = = : HPC.
ACETOACEBTARYLIDE YELLOWS, ALL OTHERS - - - = - = - : ACS, DUP, HPC, HSH, HST, KCW, KON.
DIARYLIDE YELLONS:; H
QPIGMENT YELLOW 12— = = = = = = = = = = = = = = = -« : ACS, AMS, APO, BOR, HPC, HSC, HSH, HST, ICP, ROM, SDH,
¢ SNA. .
@PIGMENT YELLOW 13- = = = = = = = = = = = =« = = - = ¢ AMS, BUC, HPC, HSC, HST, ICP, MRA, ROM, SDH, SNA.
@ PIGMENT YELLOW 14~ = = - = = = = = = = = = = = = = : ACS, AMS, BNS, BOR, BUC, GAF, HPC, HSC, HSH, HST, ICPF,
: MRA, ROM, S, SDH, SNa, X.
@PIGMENT YELLOW 17- = = = = = = = = = = = = = = = = : ACS, BOR, BUC, HPC, HSC, HSH, HST, ICP, ROM, SDH, SNA.
PIGMENT YELLOW 55- = = = = = = = = = « = = = = = = : HPC, ICF.
PIGMENT YELLOW 83- — = = = = = = = = = = = = = = =~ : HSC, HST, ICP, SNA.
DIARYLIDE YELLOWS, OTHER = = = = = = = = = = = = = : ICF, RONM.
YELLOW PIGMENTS, OTHER: :
(BASIC YELLOW 2), PUGITIVE = = = = = = = = = = = = : LVR, MRX.

(DIRECT YELLOW 6)= = = = = = = = = = = = = = = = = : LVR.

911
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TABLE 2.--ORGANIC PIGMENTS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
MANUPACTURER, 1976-—CONTINUED

ORGANIC PIGMENTS H MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

T ONE R S--CONTINUED

@YELLOW TONERS~-CONTINUED
YELLOW PIGMENTS, OTHER--CONTINUED

PIGMENT YELLOW 16— = — = = = — = = = = = = = — — - : HST.
PIGMENT YBLLOW 24= = = = = = = = = = = = — = - = = : ACS.
PIGMENT YBLLOW 97- = = = = = = = = = = = = = = — - : HST.
PIGMENT YELLOW TONERS, ALL OTHER - - - — — — - = = : ACS, ICP, S.
@ORANGE TONERS: :
PIGHENT ORANGE 1 - — ~ = = = = = = = = = = = = - - = : ACS, KCW.
PIGMENT ORANGE 2 — = = = = = = = = = = = = = = - - - : HPC, UHL.
@PIGMENT OBANGE § = = = = = = = = = = — = = = -~ - = = : ACY, HPC, HSC, HSH, HST, SDH, SNA.
@PIGMENT ORANGE 13- = = = = = = = = = = = = = ~ - - - : ACS, AMS, HPC, HSC, HSH, ICF, KON, MBA, S.
PIGMENT ORANGE 15— = = = — = = = = = = = = = = = - - : ACS.
@PIGMENT OBANGE 16- — = = = = — = = — = = = = = = = = : ACS, BNS, HPC, HSH, HST, ICF, MRA, MRX, ROM, SDH, SNA.
@PIGMENT OBANGE 34= = = = = = = = = = — = = = = — - = : BUC, ICP, ROM, SDH.
PIGMENT ORANGE 3= = = = = = = = = = = = = = = = = - : ACS, HST.
PIGMENT ORANGE 48- - = = = = = = = = = = = = = - - - : DUP.
PIGMENT OBANGE 49- = = = = = — = = = = = = = = = = - : DUP.
PIGMENT ORANGE TONERS, ALL OTHER - = = = = = = = - = : ACS, KON, RoM.
@RED TONERS: :
@NAPHTHOL REDS: :
@PIGMENT RED 2- = = = = = = = = = = = = = = = = — — _: ACS, HPC, HSH, KCW, S.
@PIGMENT RED 5— - = = — = = = = = = = = = = = = = = : GAP, HPC, HSH, ICF, ROM, S, SDH.
PIGMENT RED 7= = = = = = = = = = = = = = = = = = = : HST, S.
@PIGHENT RED 9- = = — = = = = = = = = = = = = - - - : HPC, HST, MRX.
PIGMENT RED 13 = = = = = = = = = = = = = = = = = - : HPC, KCd.
PIGMENT RED 15 - =~ =~ = = = = = = = = = - - = = - = : DUP, HST.
@PIGHENT RED 17 = = = = = = = = = = = = — — - - = — : ACY, BNS, HPC, ICF, SNA, UHL.
PIGHMENT RED 21 - = = = = = = = = = = = = = - = = - : BNS.
@PIGMENT RED 22 = = = = = = = = = = = = = = = = - - : ACY, DUP, HPC, MRX, ROM, SNA.
@PIGMENT BED 23 = = = = = = = = = = = = = = = - - - : ACY, BUC, DUP, HPC, HSH, BOM, SDH, UHL.
PIGMENT RED 31 = = — = = = = — = = = = = - - - - - : MRA.
PIGMENT RED 112= = = = = = = = = = = = = = = - = — : HPC, HST.
NAPHTHOL REDS, ALL OTHER - - = ~ - — = - - - = - - : ICF, KCW, MRA, ROM, SDH, SNA, VEC.
BED PIGMENTS, OTHER: :
PIGMENT RED 1, DARK~ =~ = = = = = = = = = = - = = = : HPC, HSH, KON.
PIGMENT RED 1, LIGHT - = = = = = = = = = = = = = = : HPC, HSH, SDH.
@PIGMENT RED 3=~ = = = = = = = = = = = = = = = = - — : ACY, CIK, DUP, HPC, HSC, HSH, KCW, KON, SDH, SNA, UHL.

@PIGMENT RED 4= = = = = = = = = = = = = = = = = ~ = : ACY, AMS, HPC, HSC, KON, MRX, SDH, UHL.

SINIW9Id JINV9YO
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TABLE 2.~~ORGANIC PIGMENTS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFPIED BY

MANUFACTURER,

T ONE R S--CONTINUED

@RED TONERS--CONTINUED

RED PIGMENTS,
PIGMENT RED
@PIGMENT RED
PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMLNT RED
PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMENT RED

PIGMENT RED
PIGMENT RED
PIGMENT RED
@PIGMENT RED

PIGMENT RED
@PIGMENT RED
@PIGMENT RED
@PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

PIGMENT RED

OTHER--CONTINUED

49, SODIUM = = = = = = = = = - - — = -
52:1,
52:2,
53:1,

53:2, CALCIUM= = = = = = = = = = = = =
53, SODIUM = = = = = = = = = = = = — =
S4, CALCIUM= = — = = = = = = = = = = =
57:1, CALCIUM-

pup,
ACS,
ACS.
ams,
BOR,
ACY,
HPC,
ACS,
ACY,
ACY,
BNS,
AMS,
HPC,
AcY,
SNA.
HSC.
KON.
HSH,
AMS,
MGR,
DUP,
HSC,
AMS,
DUE,
ACsS,
AMS,
ACS,
ACS,
ACS,
ACS.
HST.
acs,
DUP.
DUP.
DUP.
ACS,

HSH,
HSH,

GAF,
DUP,
BOR,
HSH,
DUP,
AMS,
AMS,
SDH.
HEC,
HSC,
AMS,

SDH.
apo,
SDH,
HEC.
HSH,
DUP,
HEC,
HST.
BOR,
HST,
HSC.
HST.

HSC.

DUP,

1976--CONTINUED

MANUFACTURLRS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

BNS,
SNA,

KON,
HPC,
HsC,

ICF,
SNA.

HSC,

ICF.
HSC, HSH, S,
HEC (E), HSC,

SNA.

HSH, MGR, MRX, SNA.
HSH.
BOR,

BOR,

CIK,
CIK,

HSC,
HSC,

KON,
SDH.

MRX, SDH, SNA, UHL.

HGR o, SNA.

CIK, HSC, HSH, ICP, KON, MGR, MRX, SDH,

BOR, CIK, DUP,
UHL.

HPC, HSC, HSH, ICF, KON,

SNA.
KON,
KON,

LVR, UHL.

MGR,

MGR,
MRX,

MRX,
UHL.

SNa,

SDH.

HST, ICF, X.
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TABLE 2.--ORGANIC PIGMENTS FOR WHICH U.S.

MANUPACTURER, 1976--CONTINUED

T ON E R S--CONTINUED

@VIOLET TONERS:

PIGMENT
@PIGMENT
@PIGMENT
@PIGMENT
@PIGMENT
QPIGMENT

PIGMENT

PIGMENT
@PIGMENT

PIGMENT

PIGMENT

PIGMENT

PIGMENT

PIGMENT

VIOLET 1, FUG
VIOLBT 1, PMRA
VIOLET 1, PTA
VIOLET 3, PUG
VIOLET 3, PHMA
VIOLET 3, PTA
VIOLET 4, PUG

VIOLET 19= = = = = = = = = = = = = = = = = =
VIOLET 23= = = = = = = = = 4 = = = = = = = =
VIOLET 31~ = = = = = = = = = =« = = = = = = =
VIOLET 36~ = = = = = = = = = = = = =« = = = =
VIOLET 38= = = = = = = = = = = =« = = = = = =
VIOLET 42- = = = = = = = = = = = = = = = = =

VIOLET TONERS

BLUE TONERS:
BLUE 1, PMA~ =~ = = = = — = = = = — - = - - -
BLUE 1, PTA- = = = = = = = = = = = = = = = =
BLUE 2, PMA- = = = = = = = = = = = = = = - -
BLUE 2, PTA= = — = = = = = = = = — = = = - =
BLUE 9, PMA= - = = = = = = = = = = = = = = -

@PIGMENT
PIGMENT
PIGMENT
PIGMENT
PIGMENT
PIGMENT
PIGMENT

@GPIGMENT
PIGMENT
PIGMENT

@PIGMENT

QPIGMENT
PIGMENT
PIGMENT
PIGMENT
PIGMENT

BLUE 10, PMA
BLUE 14, PMA
BLUE 15, ALPH
BLUE 15:1, AL
BLUE 15:2, AL
BLUE 15:3, BE

BLUE 15:4, BE

BLUE 19+ = = = = = = = = = = = = = = = =« - -

A FORN~- -
PHA FORN-
PHA FORM-
TA FORM -

BLUE 22= = = = = = = = = = = = = = = = = - =
BLUE 25— = = = = = = = = =@ = @ @ = = = = = =

BLUE TONERS,

GREEN TONERS:

PIGMENT

GREEN 1, PMA

PIGMENT GREEN 1, PTA

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY

MANUFACTURERS IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

: KCw,

: DUP.

MGR,

: ICF.
: LVR,

: DUP,
: MGR.

BUC,

DUP,
MRX.

GAF,
AcY,
HST,
SNA.
ANS,
POP,
icF,
SW (E)
DUP.

SDH,

MRX,

UHL.
MRX,
GAF,
HscC,
HSC,
HPC,

SNA.
HST,

HPC,

HEC,

LVR.
DUP,
SNA.

APO,

RON,
SNa.

TNI,

UHL.

SNA,
HPC,
KON,
KON,
HSC,

SDC,

ICF,

MGR,

GAF,

BAS,
SNA.

UHL.

UHL.
HSC,
MGR,
MGR,
KON,

SNA.

RONM.

MBRX,

HPC,

BOR,

MGR, SNA, UHL.
UHL.
MRX, SDH, UHL.
MRX.

UHL.

HSC, HSH, HST, MRA, SDH, THMS.

CIK. DUP, GAF, HPC, HSC, ICF,

SINJWOId JINVIHO

611



TABLE 2.--ORGANIC PIGMENTS POR WHICH U.S.

MANUPACTURER,

T

O N E R S--CONTINUED

GREEN TONERS--CONTINUED

@PIGMENT
@PIGMENT
PIGMENT
PIGMENT
@PIGMENT

PIGMENT
PIGMENT
@PIGMENT
PIGMENT

GREEN
GREEN
GREEN
GREEN
GREEN

GREEN
GREEN
GREEN
GREEN

BROWN TONERS:

(ACID BROWN 1)
PIGMENT BROWN 1
PIGMENT BROWN 3,
@PIGHENT BROWN 5
PIGMENT BROWN TONERS,

BLACK TONERS:
PIGMENT BLACK TONERS—---—=--- - —~—mmocmmmommmom oo

YELLOW LAKES:

(ACID YELLOW 23)

2, PMA

L AKES

(BASIC YELLOW 37)- - = = = = = = = = = = - — - - - -
OBRANGE LAKES:

(ACID ORANGE 17)

PIGHMENT OBANGE 17- = = = = = = = = = = = = = = — — =

BED LAKBS:

(ACID BED 17)
(ACID RED 26)

(BASIC RED 1)
(BASIC RED 2)
@PIGMENT RED 60:1
@PIGMENT RED 83

VIOLET LAKES:

(BASIC VIOLET 1)
(BASIC VIOLET 4)

(BASIC VIOLET 10)- = = = = = = = = = = = = = = - = -

MANUFACTURERS
(ACCORDING

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
1376 --CONTINUED

IDENTIFIED BY

IDENTIFICATION CODES
TO LIST IN TABLE 3)

GAF,
ACY,
KON.
ACY.
ACS,
SNa,
HPC,
DUP,
ACS,
UHL.

LVR.
S.

KCH,
ACS,
SDH.

DUP,

KON,
BNS.

KCWw.
KCH,

HPC.
HEC,
BNS.
BNS.
HSH,
HPC,

BNS.
BNS.
BNS.

KON.
ICF,

GAF,

LVR,

KON.

KCW.

KON,
HSH,

MGR,
KON,

AMS,

Dup,

ROM.

HST,

MRX.

MRX,
KON,

MRX,
MRX,

BAS,

Hsc,

UHL.

SDH,
MRX,

S.
S.

CIK, pup, HPC, HSC, HST, POP, SDH,

HST, SNA.

SNA.
UHL.
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TABLE 2.--ORGANIC PIGMENTS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY
YANUFACTURER, 1976--CONTINUED

MANUPACTURERS IDENTIFPICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

L A K E S--CONTINUED

VIOLET LAKES--CONTINUED

@PIGMENT VIOLET 5:1 = = = = = = = = = = =« = = = = - - : ACS, DUP, HPC, HSH, KON, MRX, S, UHL.
@BLUE LAKES: H
(BASIC BLUE 7) = = = = = = = = = = = = = = = = = = = : BNS.
PIGMENT BLUE 17:1- = = = = = = = = = = =« = = = = = = : GAP, SDH.
PIGMENT BLUE 24— = = = = = = = = = = = = = = = = - - : BOR, KON.
BROWN LAKES: :
PIGMENT BROWN LAKES--—-=---—— o : KON.
BLACK LAKES: :
PIGMENT BLACK LAKES-~--------mmcmm oo e : KON.
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TABLE 3.--Oreanic PIGMENTS: DIRECTORY OF MANUFACTURERS, 1976

ALPHABETICAL DIRECTORY BY CODE

[Names of organic pigment manufacturers that reported production or sales to the U.S. International Trade Commission

for 1976 are listed below in the order of their identification codes as used in table 2]

Code Name of company .Code Name of company
ACS Allied Chemical Corp., Specialty Chemicals KCW Keystone Color Works, Inc.
Div. KON H. Kohnstamm § Co., Inc.
ACY American Cyanamid Co.
AMS Ridgway Color § Chemical
APO Apollo Colors, Inc. LVR C. Lever Co., Inc.
BAS BASF Wyandotte Corp. MGR Magruder Color Co., Inc.
BNS Binney and Smith, Inc. MRA Bostik South, Inc.
BOR Borden, Inc., Printing Ink Div. MRX Max Marx Color § Chemical Co.
BUC Synalloy Corp., Blackman-Uhler
Chemical Div.
poP Pope Chemical Corp.
CIK Flint Ink Corp., Cal/Ink Div.
ROM United Merchants § Manufacturers, Inc.,
Roma Chemical Div.
DupP E. I. duPont de Nemours § Co., Inc.
S Sandoz, Inc., Colors § Chemicals Div.
GAF GAF Corp., Chemical Div. SDC Martin-Marietta Corp., Sodyeco Div.
SDH Sterling Drug, Inc., Hilton-Davis Chemical
Co. Div.
HPC Hercules, Inc. SNA Sun Chemical Corp.
HSC Chemetron Corp., Pigments Div. SW Sherwin-Williams Co.
HSH Harshaw Chemical Co. Div. of Kewanee
0il Co.
HST American Hoechst Corp., Rhode Island T™MS Sterling Drug, Inc., Thomasset Colors
Works Div.
TNI Gillette Co., Chemical Div.
Icc Inmont Corp. UHL Paul Uhlich & Co., Inc.

Note.--Complete names and addresses of the above reporting'éompanies are listed in table 1 of the appendix.
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MEDICINAL CHEMICALS
Tedford C. Briggs

Medicinal chemicals include the medicinal and feed grades of all
organic chemicals having therapeutic value, whether obtained by chemical
synthesis, by fermentation, by extraction from naturally occurring plant
or animal substances, or by refining a technical grade product. They
include antibiotics and other anti-infective agents, antihistamines,
autonomic drugs, cardiovascular agents, central nervous system depressants
and stimulants, hormones and synthetic substitutes, vitamins, and other
therapeutic agents for human or veterinary use and for animal feed supple-
ments.

The table shows statistics for production and sales of medicinal chem-
icals grouped by pharmacological class. The statistics shown are for bulk
chemicals only; finished pharmaceutical preparations and products put up
in pills, capsules, fablets, or other measured doses are excluded.! The
difference between production and sales reflects inventory changes, pro-
cessing losses, and captive consumption of medicinal chemicals processed
into ethical and proprietary pharmaceutical products by the primary manu-
facturer. In some instances, the difference may also include quantities
of medicinal grade products used as intermediates, e.g., .penicillin G
salts used as intermediates in the manufacture of semi-synthetic peni~-
cillins. All quantities are given in terms of 100-percent content of the
pure bulk drug.

Total U.S. production of bulk medicinal chemicals in 1976 amounted
to 235.8 million pounds, or 13.2 percent more than the 208.4 million pounds
produced in 1975 and 4.0 percent less than the 246.5 million pounds pro-
duced in 1974. Total sales of bulk medicinal chemicals in 1976 amounted to
160.8 million pounds, valued at $741.5 million, compared with sales in 1975
of 148.8 million pounds, valued at $772.1 million, and sales in 1974 of
177.5 million pounds, valued at $814.8 million.? In terms of quantity, sales
in 1976 were thus 8.1 percent more than in 1975 and 9.0 percent less than
in 1974. 1In terms of value, sales in 1976 were 4.0 percent less than in
1975 and 9.0 percent less than in 1974.2

Production of the more important groups of medicinal chemicals in 1976

! Complementary statistics on the dollar value of manufacturers' shipments

of finished pharmaceutical preparations, except biologicals, are published
annually by the U.S. Department of Commerce, Bureau of the Census, in Current
Industrial Reports, Series MA-28G. Many pharmaceutical manufacturers who re-
port to the Bureau of the Census are excluded from the U.S. International
Trade Commission report because they are not primary producers of medicinal
chemicals, that is, they do not themselves produce the bulk drugs which go in-
to their pharmaceutical products but purchase their drug requirements from
domestic or foreign producers.

Sales value and, to a lesser extent, sales quantity were overstated in

1974 and 1975 because a company erroneously reported sales of an antiobiotic
in dosage form.
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was as follows: Antibiotics, 20.5 million pounds (12.0 percent more than in
1975), of which 10.4 million pounds was for medicinal use and 10.0 million
pounds was for other uses; anti-infective agents other than antibiotics,
27.6 million pounds (3.0 percent less than in 1975); central nervous

system depressants and stimulants, 52.7 million pounds (10.5 percent

more); and vitamins, 33.3 million pounds (11.2 percent more).

Production of some of the more important individual products listed
in the table was as follows: Choline chloride, 47.0 million pounds (21.5
percent larger than in 1975); aspirin, 28.3 million pounds (11.2 percent
more); penicillins (except semi-synthetic), 7.1 million pounds (21.0
percent more); tetracyclines, 5.7 million pounds (22.0 percent more);
and vitamin E, 4.6 million pounds (111.5 percent more).
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Medicinal Chemicals

According to a recent report the drug industry suffered continued
declines in profit margins in 1976. 1/ The study surveyed the performance
of 10 major drug firms which account for more than 50 percent of the
industry's profits and sales. In 1976, before-tax profits for the 10
companies were 15.2 percent of sales, down from 18.1 percent in 1975,

19.6 percent in 1974, and 21.0 percent in 1973. After-tax profits of
the 10 firms climbed 9.1 percent in 1976 from 1975, whereas sales went
up 10.8 percent. After-tax profits as a percentage of sales sank,
therefore, even lower than 1975, which had the lowest value in more than
a decade.

One factor in the profit decline is that patents have been running
out on whole families of drugs developed during the 1950's, resulting
in increased competition, especially foreign, and lower prices and profits
for those products. Another factor lowering profits is pressure by the
Department of” Health, Education, and Welfare for the prescribing of drugs
by generic name rather than by the usually more costly brand-name products.

The drug industry benefits from heavy investment in offshore tax
havens, chiefly Puerto Rico and Ireland. The tax rate for the 10 companies
was 36.4 percent in 1976, up slightly from the 36.0-percent rate in
1975. Until 1976 the tax rate for drug companies had been dropping
steadily since 1969, when it was 49 percent--the high point for the
past decade.

One factor which would affect future growth in drug sales volume
would be the passage of some form of national health insurance. With
passage of such a program, the prescribing of drugs would be expected
to increase.

The best hope for growth indrug profitability may be in the new
generations of drugs. Here, the chief complaint from industry is Govern-
ment regulations. Reportedly, before 1962, about 2 years usually elapsed
between the discovery of a new drug and final approval by the Food and
Drug Administation (FDA) for marketing. Now 7 to 10 years may be required
because of increased time for tests to meet newer FDA regulatiomns.

Future trends in the drug industry

Whole new generations of drugs, products of major breakthroughs in
molecular biology and biochemistry, are building up in drug-company
laboratories. Some have already been introduced abroad while others
are awaiting FDA approval. Many of the newer: drugs are -hoped: to- be more
specific in their actions so that they will attack only disease-causing
agents or infected cells while having little or no toxic effect on the
patient.

1/ "Drug Industry Performance Continues to Slip," Chemical and Engineer—
ing News, May 2, 1977, pp. 11-12.

245-856 0 - 77 -9
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The empirical approach to drug development, in which thousands of
organic chemicals are tested for therapeutic effects, is now giving way
to specific drug design in which medicinal chemicals are modified in ways
that are likely to produce desired results. Computer programs are some-
times used in the complex strategy inveolved in deciding which changes to
make in a drug molecule so that it will precisely fit its intended target
in the human body.

Among the new drug developments is a custom-designed drug with highly
promising results in the treatment of peptic ulcers; another development
is an antiviral drug believed to be present in the human body in minute
amounts. This drug may have broad-spectrum antiviral activity and may
eventually be used to destroy cold and flu virus. Another discovery
is a possibly nonaddictive analgesic more effective than morphine. Drug
companies have developed new antihypertensive agents and at least one
drug that may be useful in the treatment of chronic heart failure. Some
scientists feel that drugs that control the levels of cyclic nucleotides
in the body will be useful in treating asthma and other diseases.

Another new approach in medicinal chemistry is the development of
new drugs resembling hormones that either produce a metabolic response or
block or reduce such a response. Antihistamines are an example of older
drugs of this type in that these antagonists prevent the hormone histamine
from binding to cell receptor sites. Not since the days of the discovery
and development of cortisone has a natural hormone attracted so much
attention in endocrinology, chemistry, and pharmacology as have the
prostaglandins. Most major drug companies have active drug development
programs focused around the chemistry of these potent and multiaction
natural hormones. In addition, receptor research recently led to the
discovery of a new class of brain hormones which appear to mediate a
large number of brain functions.

So, while the introduction of new drugs has slowed in the last 10
years, most drug companies remain optimistic about the future of the
industry. Inview of Government and industry spending, medicinal chemistry
is one of the more active areas in the chemistry of the organic compounds. 1/

Production of drugs in Puerto Rico and in Ireland

Puerto Rico will strengthen its position as one of the principal
producing areas for medicinal chemicals when a new $70 million plant
built by Hoffman-LaRoche reaches full production in 1978. 2/ Hoffman-
LaRoche joins a host of other pharmaceutical companies with plants in
Puerto Rico, including E1i Lilly, Upjohn, Squibb, Bristol Myers, Merck,
Sharp and Dohme, Searle, Smith Kline & French, Warner-Lambert, Abbott,
Johnson & Johnson, Parke Davis, Richardson Merrell, Baxter Travenol,
Lenderele, Seifel, Pfizer, Schering Plough, Sterling Drug, and Endo Labs.

1/ Donald A. Buyske, "Drugs from Nature," Chemtech, June 1975, pp.361-
369. "Future Drugs That Will Be Lifesavers,' Fortune, December 1976,
pp. 152-162.

2/ "Roche Opening of Pharmaceutical Unit Seen as Spur to Puerto Rico
Drug Trade,'" Chemical Marketing Reporter, Dec. 12, 1976.
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In 10 years the value of exports of drugs from Puerto Rico has
increased from $31.4 million in 1966 to $352.6 million in 1976. Employ-
ment in the industry was up to 6,300 in 1976. The principal incentive
for locating plants in Puerto Rico is the 10 to 30 years of tax exemption.
Other factors are, reportedly, good worker productivity and a favorable
climate.

Another area noted for its concentration of pharmaceutical plants is
the Republic of Ireland. Production plants owned by 11 of the world's
top 16 drug companies are located in Ireland. Ireland's attraction to
drug producers, like that of Puerto Rico, is the tax exemption given for
plants located in Ireland. Ireland gives complete tax exemption on
export-derived profits until 1990, and Ireland reportedly exports over
95 percent of its drug production. There have been reports that changes
will be imposed by the European Economic Community Commission in Brussels
to reduce Ireland's tax holiday, presumably as part of its long-promised
harmonization of European Community investment incentives. The Industrial
Development Authority of Ireland declares, however, that there will be no
changes in any existing agreements. Another incentive offered to industry
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by Ireland are grants ranging from $6,000 to $10,000 for each job created. 1/

Production, foreign trade, consumption, and market trends of aspirin

Aspirin (acetylsalicylic acid) has been used to relieve pain, inflam-—
mation, and fever since 1899. Consumption of aspirin is probably more
than that of any other drug with about 27 million pounds consumed during
1976 in the United States alone. The following figure shows a general
declining trend in domestic aspirin production and consumption during
1968-76. The principal factor believed to be responsible for the decline
in aspirin consumption is the substitution of acetaminophen by many
individuals who formerly used aspirin. Imports are not yet a major factor
in the aspirin market, accounting for less than 3 percent of domestic
consumption in 1976. This does not mean, however, that imports of aspirin
will not become important. And, in fact, there are reasons to expect that
imports will capture an increasing share of the domestic market. Imports
jumped from none in 1971 to 164,000 pounds in 1972 and 702,000 pounds in
1976. In 1975 almost all of the imports came from Poland, while in 1976
most of the imports of aspirin came from Poland and Romania. Exports of
aspirin peaked in 1974 and declined in the 2 subsequent years.

The decline in aspirin consumption will probably not continue as
aspirin remains one of the most effective drugs for the treatment of con-
nective-tissue diseases such as arthritis. These diseases affect, to a
varying degree, a large segment of the population with the incidence
generally increasing with age. Demographers predict a steady increase in
median age of the domestic population, and it is reasonable to predict
increased use of the drugs effective in geriatrics. Domestic production
may continue to decline as aspirin is a low-cost drug widely made through-
out the world. :

1/ "Another U.S. Pharmaceutical Project for Ireland," European Chemical

News, Sept. 10, 1976.
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Production may shift to those countries that have the lowest production
cost.

Studies are now underway to determine if aspirin is useful in pre-
venting heart attacks. Aspirin is known to block prostaglandin synthesis
and is being tested in a clinical study sponsored by the National Heart,
Lung and Blood Institute to see whether aspirin can protect against heart
attacks. It is known that some of the-prostaglandins promote blood
clotting and some scientists feel prostaglandins may be important in the
processes causing heart attacks or stroke. However, the discovery in
late 1976 that some of the prostaglandins inhibit blood clotting and
arterial contraction has led some investigators to question whether
taking aspirin would, in fact, prevent heart attacks. Perhaps the trial
called the aspirin myocardial infarction study (AMIS) will answer these
questions. The test group includes over 4,000 patients who have suffered
at least one heart attack. The experimental phase of AMIS will be com-
pleted by August 1979, and the results will be closely watched by the
medical profession.

In late 1976 a review panel studying nonprescription drugs for the
FDA recommended that labeling of over-the-counter pain relievers, such as
aspirin and acetaminophen, be restricted to indicate use for headaches,
minor aches and pain, and fever. The panel also recommended warnings
on the labels about the dangers of overdosage. Drug industry reaction
to the recommendations was fear that the $715 million market for the
mild pain relievers would be severely hurt if patients are forced to
rely on more expensive and powerful, and possibly more toxic, prescription
drug products for relief of specific pain symptoms. The panel's recom-
mendations were based upon its desire to curb what it feels is an overuse
of nonprescription pain relievers. The FDA is studying the panel's
proposals before taking action.
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TABLE 1.--MepicinaL CHemicaLs: U.S. pPrRobucTioN AND saLes, 1976

[Listed below are all synthetic organic medicinal chemicals for which any reported data on production or sales
may be published. (Leaders (...) are used where the reported data are accepted in confidence and may not be
published or where no data were reported.) Table 2 lists all medicinal chemicals for which data on production
and/or sales were reported and identifiles the manufacturers of each]

: SALES!
MEDICINAL CHEMICALS :  PRODUCTION'® H UNIT
: QUANTITY VALUE VALUE?
1,000 : 1,000 : 1,000 H Per
: pounds : pounds :  dollars : pound
Grand total : 235,805 : 160,834 : 741,521 : $ 4.61
Acyclic : 99,431 : 81,253 : 98,692 : 1.21
Benzenoid?® H 114,905 : 63,140 : 402,117 : 6.37
Cyclic nonbenzenoid" : 21,469 : 16,441 : 240,712 : 14.64
Antibiotics, total® : 20,472 6,520 : 211,529 : 32.44
Penicillins (except semisynthetic), total---—----- : 7,132 : 2,888 : 34,365 11.90
Penicillin G, potassium for medicinal use------- : 2,182 : : :
All other, for all uses : 4,950 : 2,888 * 34,365 * 11.90
Semisynthetic penicillins, for medicinal use, : : : <
total : 1,433 : 485 : 43,121 : 88.91
Ampicillin : 900 : .o : e : e
All other : 533 485 ¢ 43,121 : 88.91
Tetracyclines, for all uses : 5,695 : 378 : 16,763 @ 44,35
Other antibiotics, total : 6,212 @ 2,769 : 117,280 : 42.35
For medicinal use® : 2,680 : 848 : 92,166 : 108.69
For nonmedicinal uses’ : 3,532 : 1,921 : 25,114 : 13.07
Antihistamines, total : 489 : 231 : 6,459 : 27.96
Chlorpheniramine maleate : 30 : ee. : cen : N
All other : 459 : 231 : 6,459 : 27.96
Anti-infective agents (except antibiotics), total--~ 27,640 : 15,693 : 72,412 : 4.61
Anthelmintics, total : 11,133 : 6,116 : 36,363 5.95
Piperazine dihydrochlorid. H 1,649 : 1,517 : 2,021 : 1.33
All other : : 9,484 : 4,599 : 34,342 ¢ 7.47
Antifungal agents : 820 : 870 : 1,310 : 1.51
Antiprotozoan agents : 7,079 : 4,760 17,871 : 3.75
Sulfonamides : 4,015 : 1,361 ¢ 7,708 : 5.66
Urinary antiseptics : 399 : . cee 3 -
Other anti-infective agents® H 4,194 : 2,586 : 9,160 : 3.54
Autonomic drugs, total H 987 : 695 12,325 : 17.73

Parasympatholytic (anticholinergic) tertiary :
58 :

amines (except tropane derivatives)--=---- - H P : e
Sympathomimetic (adrenergic) agents, total-- H 877 : 649 : 9,795 : 15.09
Phenylpropanolamine hydrochloride-—--———-————--—- H 426 : e : e : N
All other : 451 : 649 : 9,795 : 15.09
Other autonomic drugs H 52 : 46 2,530 : 55.00
Cardiovascular and hematological agents, total------ : 2,334 ¢ 150 : 12,026 : 80.17
Sodium heparin : .. : 4 9,635 : 2,408.75
All other : 2,334 ¢ 146 ¢ 2,391 ¢ 16.38
Central depressants and stimulants, total-----— H 52,676 : 38,1723 : 132,782 : 3.43
Analgesics and antipyretics, total---—-==--ceeeo——- H 46,185 : 33,514 : 70,137 : 2.09
Aspirin : 28,282 : : :
Meperidine hydrochloride H 29 P : PN : e
Methadone hydrochloride : 2 ven H e : e
All other : 17,872 : 33,514 : 70,137 : 2.09
Antidepressants H 147 PN : . : .
Antitussives : 176 : 134 : 34,576 258.03
Hypnotics and sedatives (including barbiturates)-- : 1,231 : 566 : 4,308 : 7.61
Skeletal muscle relaxants : 493 500 : 4,518 9.04
Tranquilizers : 609 : e : ces : ves
Other central depressants and stimulants®------——- : 3,835 : 4,009 : 19,243 : 4.80
Dermatological agents (except salicylic acid) and : : :
local anesthetics H 779 : 776 : 1,863 : 2.40

See footnotes at end of table.
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TABLE 1.--MepiciNAL cHemIcALS: U.S. PRODUCTION AND SALES, 1976--CONTINUED

; SALES!
MEDICINAL CHEMICALS :  PRODUCTION' : H UNIT
: H QUANTITY : VALUE VALUE?
1,000 H 1,000 : 1,000 H Per
pounds : pounds ;. dollars : pound
Expectorants and mucolytic agents, total--——-—=—----= : 1,924 1,676 : 7,351 : $4.39
Ethylenediamine dihydriodid : 1,307 1,186 : 4,334 : 3.65
All other : 617 490 : 3,017 : 6.16
Gastrointestinal agents (except methionine, hydroxy : : H :
analog), total : 49,485 : 42,540 : 21,324 .50
Choline chloride (all grades) : 47,009 : 38,656 : 16,774 : W43
All other : 2,476 3,884 4,550 : 1.17
Hormones and synthetlc substitutes, totale—-—-e-n—ee : 1,032 : 151 : 74,422 : 492.86
Synthetic hypoglycemic agents : 899 cen : e : e
Thyroid hormone and antithyroid agents—=————==—-—- : 219 LI H e : .
All other : 114 151 : 74,422 : 492.86
Renal-acting and edema-reducing agents, total------~ H 1,954 : 299 ; 5,391 : 18.03
Benzothiadiazine derivatives : . : 121 3,817 : 31.55
Theophylline derivatives : 206 e : P H .
All other : 1,748 178 : 1,574 : 8.84
Therapeutic nutrient : 1,318 1,117 : 4,076 3.65
Vitamins, total - : 33,315 22,746 : 142,527 : 6.27
Vitamin B H 8,017 : 8,705 : 38,783 : 4.46
Vitamin D'? : 13 9 : 2,754 : 306.00
Vitamin E, totall® : 4,595 : 3,406 : 48,573 : 14.26
All other vitamin : 20,6590 : 10,626 : 52,417 : 4,93
Miscellaneous medicinal chemicals'!-ecmmmmeemo_ : 41,400 29,517 : 37,034 : 1.25
. . 3 .

1 The data on production and sales are for bulk medicinal chemicals only; they exclude finished preparations

and dosage~form products, which are manufactured from bulk chemicals. All quantities are given in terms of
100% active ingredients.

2 Calculated from rounded figures.

3 The term "benzenoid " as used in this report, describes any c¢yclic medicinal chéemical whose molecule contains
either a six-membered carbocyclic ring with conjugated double bonds (e.g., the benzene ring or the quinone ring) or
a six-membered heterocyclic ring with 1 or 2 hetero atoms and conjugated double bonds, except the pyrimidine ring
(e.g., the pyridine ring or the pyrazine ring.)

% Includes antibiotics of unknown structure.

5 With the exception of bacitracin, the penicillins (except semisynthetic), and a few other antibiotics which
were reported in terms of U.S.P. units, all quantities for antibiotics were reported as kilograms (kg) of antibiotic
base. (Thus production of 481 kg of tetracycline hydrochloride, for example, would have been reported as 444 kg
of tetracycline base.) For inclusion in the statistical table, all quantities were converted from kg of antibiotic
base to pounds of antibiotic base (1 kg = 2.2046 pounds), or from. U.S.P. units to pounds (22.7 willion units of
bacitracin, 458 million units of procaine pencillin G, 723 million units of potassium penicillin G, etc. = 1 pound).
Sales quantity and value are lower than in previous years because in previous years a significant quantity of an
antibiotic in dosage form was reported incorrectly as sales.

¢ Production of all antibiotics for medicinal use amounted to 10,438,000 pounds, sales amounted to 2,741,000
pounds, valued at $162,299,000. Includes antifungal and antitubercular antibiotics.

7

Production of all antibiotics for animal feeds and other nonmedicinal uses amounted to 10,034,000 pounds,

sales amounted to 3,779,000 pounds, valued at $49,230,000.

8
9

Includes sales of urinary antiseptics.
Includes production and sales of amphetamines, general anesthetics, and stimulants; also includes sales of

antidepressants and tranquilizers.

10

All quantities for vitamins A, Bys, D, and E were reported in terms of kg or units, but were converted to

pounds for inclusion in the statistical table (1.317 billion units of vitamin A acetate, 0.824 billion units of
vitamin A palmitate, 0.4536 kg of vitaming B;,, 18.14 billion units of vitamin D, 617,000 units of d-alpha
tocopheryl acetate, 454,000 units of dl-alpha tocopheryl acetate, etc. = 1 pound.)

11
salt)

Includes production and sales of antineoplastic agents, diagnostic agents, methionine (hydroxy analog, calcium
, salicylic acid, smooth muscle relaxants, and unclassified medic¢inal chemicals.



TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S. PBODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY 'MANUFACTURER, 1976

(CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOWN WITH A "@"; CHEMICALS NOT SO MARKED
DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY NOT BE PUBLISHED.
HANUFACTURERS' IDENTIFICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AN "“X" SIGNIPIES THAT THE MANUFACTURER DID
NOT CONSENT TO HIS IDENTIPICATION WITH THE DESIGNATED PRODUCT. COMPANY IDENTIFICATION CODES WHICH ARE FOLLOWED
BY AN "(E)" ARE SO LABELED BECAUSE THE COMPANY FAILED TO SUPPLY THE U. S. INTERNATIONAL TRADE COMMISSION WITH
THEIR DATA IN SUFFICIENT TIME FOR ITS INCLUSION IN THIS REPORT. THE COMPANY IS PRESUMED TO HAVE CONTINUED
PRODUCTION OF THE COMPOUND IN QUESTION IN 1976 AND THE VOLUME OF PRODUCTION AND SALES HAS BEEN ESTIMATED BY THE
USITC STAFF MEMBERS)

MEDICINAL CHEMICALS : MANUFACTURERS' IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)

@ANTIBIOTICS:
ANTIPUNGAL AND ANTITUBERCULAR ANTIBIOTICS, FOR
MEDICINAL USE:
ANTIFPUNGAL ANTIBIOTICS:

AMPHOTERICIN B = = = = = = = = — — — = = = = = - = : OMS, TRD.

CANDICIDIN = = = = = = = = = = = = = = = = = = = - : PEN.

NYSTATIN (MEDICINAL GRADE) -— = — — = = = = = = = = : ACY, OMS, TRD.
ANTITUBERCULAR ANTIBIOTICS: : *

CYCLOSERINE= = = = = = = = = = = = = =~ « = - - - - : INC.

DIHYDROSTREPTOMYCIN- = - = = = = = = = = = = = = = : MRK, PFZ.

STREPTOMYCIN (MEDICINAL GRADE) = = = = = = = = = =

: LIL, MRK, PPZ.
@PENICILLINS, SEMI-SYNTHETIC: :

AMOXICILLIN- = = = = = — = = = = = = = = = = = = = = : BEE, BOC.
@AMPICILLIN = = = = = = = = = = = = = = = = = = = = = : BEE, B0C, BRS, TRD,-WYT.
AMPICILLIN, SODIUM - = = = = = = = = = = = = = <% - - : BEE, BRS, OMS, WYT.
CARBENICILLIN, DISODIUM= = = = = = = = = = = = = = = : BEE, PFZ.
CLOXACILLIN, SODIUM- = = = = = = = = = = = = = = = = : BEE, BRS.
DICLOXACILLIN, SODIUM- = = = = = = = = = = = = = = = : BEE, BAS.
HETACILLIN = = = = = — = = = = = = = = = = = = - = =~ : BRS.

METHICILLIN, SODIUM- = = = = = = = = = = = = = = = = : BEE, BRS.
NAPCILLIN, SODIUM- = = = = = = = =« = = = = = = = = = : BEE, BRS, WYT.
OXACILLIN, SODIUM— — = = = = = = = = = = = = = = = = : BEE, BRS.
TICARCILLIN- = = = = = = = = = = = = = = = = = = = = : BEE.

@PENICILLINS (EXCEPT SEMI-SYNTHETIC) : :

FOR MEDICINAL USE: :
PENICILLIN G, BENZATHINE = = - = = = = = = = = = = : WYT.

@PENICILLIN G, POTASSIUN= = = = = = = = = = = = = = : LIL, oMS, PPZ, WYT.

STWITWAHD TWHID1Tdi
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE BITHER REPORTED OR ESTIMATED, IDENTIFIED
1976—--CONTINUED

BY MANUFACTURER,

@ANTIBIOTICS~--CONTINUED
@PENICILLINS (EXCEPT SEMI-SYNTHETIC)--CONTINUED
FOR MEDICINAL USE--CONTINUED
PENICILLIN G, PROCAINE (MEDICINAL GRADE) - - - — -
PENICILLIN G, SODIUN = = = = = = = = = = = = = = =
PHENOXYMETHYLPENICILLIN (PENICILLIN V) - - = - - =
PHENOXYMETHYLPENICILLIN, POTASSIUN - — — - — = — -
POR NONMEDICINAL USES:
PENICILLIN G, PROCAINE (ANIMAL FRED GRADE) - - - -
@TETRACYCLINES:
FOR MEDICINAL USE:
CHLORTETRACYCLINE- = = = = = = = = = = = = = = = =
DEMECLOCYCLINE = = = = = = = = = = = = = = = = = =
DOXYCYCLINE= = = = = = = = = = = = = = = = = = = =
METHACYCLINE = = = = = = = = = = = = = = = = = - =
MINOCYCLINE= = = = = = = = = = = = = = = = = = = =
OXYTETRACYCLINE (MEDICINAL GRADE)- - = = = = = = =
TETRACYCLINE = = = = = = = = = = = = = = = = = = =
POR NONMEDICINAL USES:
CHLORTETRACYCLINE (ANIMAL FEED GRADE)- - - - — - -
OXYTETRACYCLINE (ANIMAL PEED GRADE)- - — — - — = -
@OTHER ANTIBIOTICS:
@POR MEDICINAL USE:!
CEPHALOSPORINS:
CEPAZOLIN= =~ = = = = = = = = = = = = = = = = = =
CEPHALLXIN = = = = = = = = = = = = = = = = = = =
CEPHALORIDINE- = = = = = = = = = = = = = = = = =
CEPHALOTHIN=- = = = = = = = = = = = = = = = = = =
CEPHAPIRIN, SODIUK = = = = = = = = = = = = — = —
CEPHRADINE = = = = = = = = = = = = = = = = = = =
OTHER THAN CEPHALOSPORINS:
BACITRACIN (MEDICINAL GRADE) - = = = = = = — - =
CHLORAMPHENICOL- = = = = = = = = = = = = = = = =
CLINDAMYCIN= = = = = = = = = = = = = = = = = = =
ERYTHROMYCIN = = = = = = = = = = = = = = = = — =
ERYTHROMYCIN ESTOLATE= = = = = = = = = = = = = =

SEE FOOTNOTES AT END OF TABLE.

MANUPACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

: LIL,
: OMs,
: BRS,

BRS,

: MRK,

: ACY.
: ACY.
: PFZ.
: PFZ.
: ACY.
: PPZ.
: ACY,

. ACY,
PFZ.

¢ LIL,
¢ LIL.
: LIL.
: LIL.
¢ BRS.
: SK,

s INC.
: PD,

: UPJ.
¢ LIL,
: LIL.
: SCH.
: BRS.
: UPJ.

ous,
PFZ.
LIL,
LIL.

OMS,

PFZ.

B1S.

SK.

TRD.

RLS.

UPJ.

PFZ, WYT.

oMs, PPZ, WYT.

PFZ.

veT
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TABLE 2.--MEDICINAL CHEMICALS FPOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
1976-~CONTINUED

BY MANUFACTURER,

@ANTIBIOTICS--CONTINUED
@OTHER ANTIBIOTICS--CONTINUED
@FOR MEDICINAL USE!--CONTINUED

OTHER THAN CEPHALOZPORINS--CONTINUED
NEOMYCIN (MEDICINAL GRADE) - = = = = = = = = = —
NOVOBIOCIN (MEDICINAL GRALE) — = = = = — = = = =
POLYMYXIN B= = = = = = = = = = = = = = = = = = =
ROSAMICIN= — = = = = = = = = = = = = = = = = = =
SPECTINOMYCIN (MEDICINAL GRADE)- = = = = = - - =
THIOSTREPTON = = = = = = = = = = = = = = = = = =
TYROTHRICIN- = = = = = = = = = = = = = = = = = =
VANCOMYCIN = = = = = = = = = = = = = = = = - = =

@POR NONMEDICINAL USES:

BACITRACIN (ANIMAL PEED GRADE) = = = = = = = = = —

CYCLOHEXIMIDE- = = = = = = = = = = = = = = = = = =

HYGROMYCIN B = — = = = = = = = = = = = = = = = = =

LASALOCID- = = = = = = = = = = = = = = = = = = = =

LINCOMYCIN (ANIMAL FERD GRADE) = - — = = = = = = -

MONENSIN, SODIUM = — — — = = = = = — = = = — = — -

NEOMYCIN (ANIMAL PEED GRADE) - = = = = = = = - - =

NOVOBIOCIN (ANIMAL PEED GRADE) = - - - = = — = - =

NYSTATIN (ANIMAL FBED GRADE) = = = = = = = = = - =

SPECTINOMYCIN (ANIMAL PRED GRADE)~ - - - - = - = -

STREPTOMYCIN = = = = = = = = = = = = = = = = = = =

@ANTIHISTAMINES:
ANTINAUSEANTS:
CYCLIZINE HYDBOCHLORIDE= = = = = = = = = = = = = = =
DIMENHYDRINATE = = = = = = = = = = = = = = = = = = =
MECLIZINE HYDROCELORIDE- - = = = = = = = = = = = = =
TRIMETHOBENZAMIDE HYDROCHLORIDE- - = - = = = = = - -
OTHER ANTIHISTAMINES:

Q@CHLORPHENIRAMINE MALEATE = = = = = = = = = = = = = =
CHLORPHENIRAMINE TANNATE = = = = = = = = = = = = = =
CYPROHEPTADINE HYDROCHLORIDE = = = = = = = = = = = =
DEXBROMPHENIRAMINE MALEATE = = = = = = = = = = = = =
DEXCHLORPHENIRAMINE- = = = — = = = = = = = = - - - =

SEE FOOTNOTES AT END OF TABLE.

IDENTIFIED

HANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

PEN,
UPJ.
PFZ.
X.

ABB,
oMs.
PEN.
LIL.

Inmc,
UPJ.
LIL.
HOF.
UPRJ.
LIL.
ous,
UpPJ.
OoMs.
UPJ.
MRK,
LIL.

BUR.
SRL.
PFZ.
HOF.

PD.

HEX,
BUR.
HEX,
MAL.
MRK.
SCH.
SCH.

PFZ,

UPJ.

PEN.

PPZ.

PPZ.

SCH.

SCH,

UpdJ.

SK.

SWIIWIHI TYNIITAIW
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY MANUFACTURER, 1976--CONTINUED

: MANUFACTURERS' IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

@ANTIHRISTAMINES--CONTINUED B
OTHER ANTIHISTAMINES--CONTINUED .

DIMETHINDENE MALEATE = = = = = = = = = = = = = = = = : CGY.
DIPHENHYDRAMINE HYDROCHLORIDE- - = = = = = = = = = = : GAN, PD.
DOXYLAMINE SUCCINATE - = = = = = = = = = = = = = = = : BJL, BKC.
METHAPYRILENE FUMARATE - - -~ = = = = = = = = = =~ = = : ABE.
METHAPYRILENE HYDROCHLORIDE- - = = = = = = = = - = - : ABB, MON.
METHDILAZINE = = = = = = = = = = = = = = = = = = = - : BJL.
PHENINDAMINE TARTRATE- = = = = = = = = = = = = = = = : HOF.
PHENIRAMINE MALEATE- = = = = = = = = = = = = = = = = : HEX.
PHENYLTOLOXAMINE CITRATE = = = = = = = = = = = - = - : Xa
PYRILAMINE MALEATE = = = = = = = = = = = = =« = = = = ¢ HEX. ,
PYRILAMINE RESIN ADSORBATE = = = = = = = = = = = = - : MRK.
PYBILAMINE TANNATE = = = = = = = = = = = = = = = = = : MAL.
PYRROBUTAMINE PHOSPHATE- = = = = = = — = - - = = = = : LIL.
TRIPELENNAMINE = - = = = = = = = = = = - - - = = = =~ 1 CGY.
TRIPELENNAMINE CITRATE - = = = = = - = = = - = = = - : CGY.
TRIPELENNAMINE HYDROCHLORIDE = = = =~ =~ = = = = = = = @ CGY.
TRIPROLIDINE HYDROCHLORIDE - - = = = = = = = = = = = : BUR.

QANTI-INPECTIVE AGENTS (EXCEPT ANTIBIOTICS): H

GANTHELMINTICS: :
DICHLORVOS = = = = = = = = = = = = = = = = = = = = = : SHC.
DIETHYLCARBAMAZINE CITRATE - - = = = = = = = - = - = : ACY.
GENTIAN VIOLET =~ = = = = = = = = = = = = = = = = = = : SDH.
HEXYLRESORCINOL- = — = = = = = = = = = = = « = - - = : MBK.
PHENOTHIAZINE (MEDICINAL GRADE)- - - = = = = = — = = : WAG.
PIPERAZINE — = = = = = = = = = = = = = = = = = = = - : DOW, JcCcC.
PIPERAZINE CITRATE - = = = = = = = = = = - = = = - — : BUR, JCC.
@PIPERAZINE DIHYDROCHLORIDE - = = = = = = = - = — - - : DOW, FLM, JCC, WHL.

PIPERAZINE HEXAHYDRATE — = = = = = = = = = = = = = - : Jcc.
PIPERAZINE HYDROCHLORIDE -~ ~ = = = = = = = = = = - - : DOW, FLM, JCC.
PIPERAZINE PHOSPHATE - = = = = = = = = = = = = = = - : JCC.
PYRANTEL PAMOATE - = = = = = = = = = = = = - = = = = : PFZ.
PYBRANTEL TARTRATE- — = = = = = = = = = = = =« = = = = : PF2Z.
RAFPOXANIDE = = = = = = = = = = = = = = = = = = = = = : MRBK.
THIABENDAZOLE- = = = = = = = = = = = = - - = = = = = MRK.

g€l
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
1976--CONTINUED

BY MANUPACTURER,

@ANTI-INFECTIVE AGENTS (EXCEPT ANTIBIOTICS)-~-CONTINUED
@ANTIPROTOZOAN AGENTS:

ARSENIC AND BISMUTH COMPOUNDS:
ARSANILIC ACID = = = = = = = = = = = = = = = = = =

BISMUTH SUBSALICYLATE=- = = = = = = = = = = - - — —
CARBARSONE = = = = = = = = = = = = = = = = = = = =
GLYCOBIARSOL = = = = = = = = = = = = = = = = = = =
NITARSONE= = = = = = = = = = = = = = = = = = = = =
ROXARSONE= = = — = = = = = = = = = = = = = = = = =
SODIUM ARSANILATE= = = = = = = = = = = = « = = = =
OTHER ANTIPROTOZOAN AGENTS:
AKLOMIDE = = = = = = = = = = = = = = = = = = = = =
AMODIAQUIN HYDROCHLORIDE = = = = = = = = =« = = = =
AMPROLIUM- = — = = — = = = = = = = = = = = = = = =
CLOPIDOL = = — = = = — = = = = = = = = = = = = = =
DIMETRIDAZOLE= = = = = = = = = = = = = = = = = = =
3,5-DINITRO-ORTHO-TOLUAMIDE- - = = = = = = = = = =
FURAZOLIDONE = = = = = = = = = = = = = = = = = = =
HYDROXYCHLOROQUINE SULFATE - = = = = = = = = = = =
IODOCHLORHYDROXYQUIN — - = = = = = = = = — = =~ = =
METRONIDAZOLE=- = = = = = = = = = = = = = = = = = =

PRIMAQUINE PHOSPHATE = = = = = = = = = = = = - ~ =
PYRIMETHAMINE- = = = = = = = = = = = = = = = = = =
@SULFONAMIDES:

DINSED = = = = = = = = = = = = = = = = = = = = = = =
MAPENIDE HYDROCHLORIDE = = = = = = = = = = = = = - =
PHTHALYLSULFACETAMIDE= = = = = = = = = = = = = = = =
SULPASALAZINE= = = = = = = = = = = = = = = = = = = =
SULPABENZAMIDE = = = = = = = = = = = = = = = = = = =
SULPABENZAMIDE, SODIUM - - - = — = = = = = = = = = =
SULFABROMOMETHAZINE, SODIUM— = = = = = = = = = = = =
SULPACETAMIDE- - = = — = = = = = = = = = = = = - = -
SULFACETAMIDE, SODIOM= = = = = = = = = = = = = = = =
SULFACHLOROPYRAZINE, SODIUM- = = = = = = = = = - = =
SULFPADIAZINE = = = = = = = = = = = = = = =« = = = = =
SULFADIMETHOXINE — = = = = = = = = = = = = = = = = =
SULPAMERAZINE= = = = = = = = = = = = = = = = = = = =

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

ABB,
MAL,
LIL,
SDN.
SAL.
SAL.
ABB.

SAL.
PD.

MRK.
DOW.
RDA.
DOW.
NOR.
SDW.
CGY.
RDA.
NOR.
SAL.
SDH.
BUR.

SAL.
SDW.
LENM.
SAL.
ACY.
ACY.
MRK.
LEM.
LENM.
ACY.
ACY.
HOF.
ACY.

FLHM.
NOR, PEN.
WHL.

STYIIWIHID IWNIJIAEW
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S.

BY MANUFACTURER,

@ANTI-INFECTIVE AGENTS (EXCEPT ANTIBIOTICS)--CONTINUED
@SULFONAMIDES--CONTINUED

SULPAMETHAZINE = = = = = — = = = = = = = = = = = = =
SULFPAMETHAZINE, SODIUM - = = = = = = = = = = = = = =
SULPAMETHIZOLE = = = = = = = = = = = = = = = = = = —
SULPAMETHOXAZOLE = = = = = = = = = = = = = = = — = =
SULPANILAMIDE= = = = = = = = = = = = =« = = = = = = =
SULFPANILYLCYTOSINE = = = = = = = = = = = = = = = = =
SULFANITRAN= = = = = + = = = @ = = = = = = = = =« = =
SULFAPYRIDINE= =~ = = = = = = = = = = = = = = = = = -
SULPAQUINOXALINE = = = = = = = = = = = = = = = =« — -
SULFATHIAZOLE- = = = = = = = = = = = = =« = = = = = =
SULFATHIAZOLE, SODIUM= = = = = = = = = = = = = = = =
SULPISOXAZOLE~ = = = = = = = = = = = = @« = = = = = =

@OTHER ANTI-INPECTIVE AGENTS:

@ANTIFUNGAL AGENTS:
BENZOIC ACID — — = = = = = = = = = = = = = — - - =
CALCIUM UNDECYLENATE = = = = = = = = = = = = = = =
SODIUM CAPRYLATE — = = = = = = = = = = = — = —- = -
UNDECYLBENIC ACID = = = = = = = = = = - = = = - = =
ZINC UNDECYLENATE- = = = = = = = = = = = = = = =« =
ANTILEPROTIC AND ANTITUBLRCULAR AGENTS:
AMINOSALICYLIC ACID- = = = = = = = = = = = = = = =
ISONIAZID- - = = = = = = = = = = = = = = - - = = =
SODIUM AMINOSALICYLATE - = ~ — = = = = = = = = = -
ANTIVIRAL AGENTS:
AMANTADINE - = = = = = = = = = = = — = = = - - - —
MERCURY COMPOUNDS:
MEBBROMIN- = = = = = = = = = = = = = = = = = = = -
THIMEROSAL — = = = = = = = = = = = = = = — - - - =
@URINARY ANTISEPTICS:
METHENAMINE HIPPURATE- - — - - = = = = — = = = = —
METHENAMINE MANDELATE=- - = = = = = = = = = = = = =
METHYLENE BLUE = = = = = = = = = = = = = = = = = «
NITROFURANTOIN = = = — = = = = = = = = = = = = = =
PHENAZOPYRIDINE HYDROCHLORIDE- = = = = — = = = = -
GENERAL ANTISEPTICS AND ANTIBACTERIAL AGENTS:
AMINACRINE HYDROCHLORIDE — = = = = = = = = = = - =~

PRODUCTION AND/OR SALES WERE EBITHER REPORTED OR ESTIMATED, IDENTIFIED

1976~--CONTINUED

e 20 as se e

se 6o as 40 se se

: ACY,
: LEM,
: ACY.
: HOPF.
: SAL.
: ED.
: SAL.
: ACY,
: LEM,
: MRK.
: MRK,
HOPF.

: MON.
¢ WTL.
: LEM.
: NTL.
: NTL,

. MLs.
¢ RIL.
: MLS.

: ALD.

: HYN.
: LIL.

¢ RIK.
: ARN,
: ACY.
: NOR.
: HOF,

: SDW.

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TOQ LIST IN TABLE 3)

LENM, BLS.
SAL.

LEM, SAL.
MRK.

SaL.

WTL.

NEP.

NEP.

8ET
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S.

BY MANUPACTURER,

PRODUCTION AND/OR SALES WERE EITHER REPOBRTED OR ESTIMATED,

@ANTI-INFECTIVE AGENTS (EXCEPT ANTIBIOTICS)--CONTINUED :
@OTHER ANTI-INFECTIVE AGENTS--CONTINUED :
GENERAL ANTISEPTICS AND ANTIBACTERIAL AGENTS--CON- H
TINUED :
BENZALKONIUM CHLORIDE- = - - = = = - =
BETANAPTHOL- = =~ - = = = = = = - - - -
BROMOFORM- = = = = = = = = = = = = = =
CARBADOX = = = = = = = = = = = = = = =

CETALKONIUM CHLORIDE - - = — = = — - ~
CETYLPYRIDINIUM CHLORIDE - - - - - - -
CHLOROBUTANOL= = = = = = = = = = = = =
CHLOROTHYMOL = = = = = = = = = = = = =
8-HYDROXY-5-QUINOLINESULFONIC ACID - -
IODOPORM = = = = = = = = = = = = = = =

NALIDIXIC ACID = = = = = = = = = = -

OXOLINIC ACID= = = = = = = = = = = = =
OXYQUINOLINE = = = = = = = = = = =« = =
OXYQUINOLINE BENZOATE~ = - = - = - - =
OXYQUINOLINE CITRATE - = = = = = = -~ =
OXYQUINOLINE SULFPATE - = = = - = = - -
OXYQUINOLINE ZINC= = = = = = = = = = =
POVIDONE - IODINE COMPLEX=- = = - = = =
RESORCINOL = = = = = = = = = = = = = =
THYMOL — = = = = = = = = = = = = = — =
THYMOL IODIDE- = = = = = = = = = = = =
TRIMETHOPRIN = = = = = = = = = = = = =

@AUTONOMIC DRUGS:
@SYMPATHOMIMETIC AGENTS:

CINNAMEDRINE HYDROCHLORIDE - - = - = - =~
CYCLOPBENTAMINE HYDROCHLORIDE - - - = - -
EPHEDRINE- = = = = = = = = = = = = = - -
ISOPROTERENOL HYDROCHLORIDE- - = = = - -
LEVARTERENOL BITARTRATE~ = = = - = = = =
MEPHENTERMINE=- = = = = = = = = = = = = =
METARAMINOL BITABTRATE - = - = - - = - -
METHOXYPHENAMINE HYDROCHLORIDE - - -~ - -
NAPHAZOLINE HYDROCHLORIDE- = = -~ = = = =
NORDEFRIN HYDROCHLORIDE- =~ = = = = = - =
NYLIDRIN HYDROCHLORIDE - - = = = = = - -
PHENYLEPHRINE- — = = = = = = = = = = = =

SDW.

ARA.
MRK.

SDW.
BKL.
SDW.

PFZ.
SDW.
HEX«

PEN.

4 RK.

MBK.
LEM,

1976--CONTINUED

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

MRK.

IDENTIFIED

STYIIW3RI TYNID Q3N
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S.

BY MANUFACTURER,

@AUTONOMIC DRUGS--CONTINUED

@SYMPATHOMIMETIC AGENTS--CONTINUED
PHENYLEPHRINE HYDROCHLORIDE- - = = — — = = = = = — -
@PHENYLPROPANOLAMINE HYDROCHLORIDE- = = = = = = = = =
PROPYLHEXEDRINE- - = = = = = = = = = = = = — = = — =
PSEUDOEPHEDRINE HYDROCHLORIDE- - — -= = - = = = - — -
PSEUDOEPHEDRINE SULFATE- = = = = = = = = = = = = - =
TETRAHYDROZOLINE HYDROCHLORIDE - — = = = = = = = = =
@OTHER AUTONOMIC DRUGS:
GANGLIONIC BLOCKING AGENTS:
TETRAETHY LANMONIUM CHLORIDE- = = = = = = — — = - =
PARASYNPATHOLYTIC QUATERNARY AMMONIUM COMPOUNDS
(EXCEPT TROPANE DERIVATIVES):
CARBIDOPA— = = = = = = = = = = = = = = = = - = = =
DIPHEMANIL METHYLSULFATE - = — = = = = = = = = = =
HEXOCYCLIUN METHYLSULFATE- = = = = = = = = = = = =
ISOPROPAMIDE IGDIDE- = = = = = = = = = = = = = - =
MEPENZOLATE BROMIDE- — — - = = — = = = = = = — = =
TRIDIHEXETHYL IODIDE - = = = = = = = = = = = = = =
@PARASYMPATHOLYTIC TERTIARY AMINES (EXCEPT TROPANE
DERIVATIVES) :
ADIPHENINE HYDBOCHLORIDE = = = = = = = = = = = = =
CYCBININE HYDROCHLORIDE= = = — = = = = = = = = = -
DICYCLOMINE HYDROCHLORIDE- - - = = = = = = = = - =
ORPHENADRINK CITRATE = = = = = = = = = = = = = — =
OXYPHENCYCLIMINE HYDROCHLORIDE -= = - = = = = = — =
PIPERIDOLATE HYDROCHLORIDE = — = = = = = = = = — =
TRIHEXYPHENIDYL HYDROCHLORIDE- - - = = = = = - - -
PARASYMPATHOLYTIC TROPANE DERIVATIVES:
ANISOTROPINE METHYLBRONIDE - - = = = = = = = — = -
BENZTROPINE MESYLATE — = = = = = = = = = = = = = =
HOMATROPINE HYDROBROMIDE — = = = = = = = = = = = —
HOMATROPINE MEFHYLBROMIDE- = = = = = = = = = = - —
PARASYMPATHOMIMETIC AGENTS:
PYRIDOSTIGMINE BROMIDE = = = = = = = = = = = = — =
URECHOLINE CHLORIDE- = = = = = = = = = = = — = — =
SYMPATHOLYTIC AGENTS:
ERGONOVINE MALEATE = = = = = = = = = = = = = = — —

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,

1976--CONTINUED

IDENTIFIED

MANUFACTURERS' IDENTIPICATION CODES
(ACCORDING TO LIST IN TABLE 3)

: GAN,
: ARS,
: SK.
: BUR,
: GAN.
PFZ.

RSA.

: HMRK.
¢ SCH.
: ABB.
: SK.
: LKL.
ACY.

: CGY.
: LIL.
: BKC.

SDW.
GAN, NEP, ORT, X.

GAN, SDW, UPJ.

: PD, RIK.

: PFZ.
¢ LKL.
: ACY,

: ARA.
: ARA.
: ARA.
: ARA.

: HOF.
: MRK.

: LIL.

SDW.

(13 A¢
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,

o BY MANUFACTURER,

@CARDIOVASCULAR AND HEMATOLOGICAL AGENTS:
CARDIOVASCULAR AGENTS:
ANTIHYPERTENSIVE AGENTS:
DIAZOXIDE- = — = = = = = = = = = - = = = = = = = =
GUANETHIDINE SULFATE = - = = = = = = = = = = = - =~
HYDRALAZINE HYDROCHLORIDE- =~ = = - = = = = = - = =
METHYLDOPA = = = = = = = = = = = - = = =« = = = = =
PHENOXYBENZAMINE HYDROCHLORIDE - - = = = = = = = =
RESEBPINE- = = = = = = = = = = = = = = = = = = - =~
BIOFLAVONOIDS:
HESEERIDIN = = = = = = = = = = = = = = = = = - - =
LEMON BIOFLAVONOID COMPLEX = = = = = = = = = = = =
NARINGIN = = = = = = = = = = = = = = = = - = - - =
VASODILATORS:
AMYL NITRITE ~ = = = = = = = = = = = = = = = = = =
DIOXYLINE PHOSPHATE= = = = = = = = = = = = = = = =
NICOTINYL ALCOHOL TARTRATE = = = = = = = = = = = =
OTHER CARDIOVASCULAR AGENTS:
PROCAINAMIDE HYDROCHLORIDE - = = = = = = = = = = =
HEMATOLOGICAL AGENTS:
AMMONIUM HEPARIN = = = = = = = = = « = = = = = = =~ -
ANISINDIONE= — = = = = = = = = = = = = =« = = = = = =
CELLULOSE, OXIDIZED- = = = = = = = = = = = = = — = =

DIPHENADIONE = — = = = = = = = = = = = = — = = = - -
LITHIUM HEPARIN- - = = = = = = = = = = = = = = — = =
POTASSIUM WARFARIN -— = = = = = = — = = = - — = — = -
@SODIUM HEPARIN = = = = = = = = = = — = = = = = - ~ -
@CENTRAL DEPRESSANTS AND STIMULANTS:
@ANALGESICS, ANTIPYRETICS, AND NONHORMONAL ANTI-
INPLAMMATORY AGENTS:
SALICYLIC ACID DERIVATIVES:
ALUMINOM ASPIRIN - = = = = = = — = - = — — = — - =
@ASPIRIN- = — = — = = = = = = = = = = — - — = - - -
DIFLUNISAL = = = = = = = = = = = = = = = = = = = =
PHENYL SALICYLATE- - = = = = = = = = = = = = — = =

1976--CONTINUED

IDENTIFIED

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

SCH.
CGY.
CGY.
MRK.
SK.

PEN.

SKG.
SKG.
SKG.

MAL.
LIL.
HOF.

LEN,

ABB,
SCH.
EKT.
PHR.
UPJ.
ABB,
RSA.
ABB,

ABB.
DoW,
MRK.
DOW.

ouMs,

RIK,

RIK,

RIK,

KVP,

PD.

WIL.

WIL.

WIL.

MLS,

MON,

NOR,

SDG.

STYIIWIHD TWNIIITM
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TABLE 2.-~-MEDICINAL CHEMICALS FOR WHICH U.S.

BY MANUFACTURER,

@CENTRAL DEPRESSANTS AND STIMULANTS--CONTINUED

@ANALGESICS,

ANTIPYRETICS, AND NONHORMONAL ANTI-

INFLAMMATORY AGENTS-~CONTINUED
SALICYLIC ACID DERIVATIVES--CONTINUED
POTASSIUM SALICYLATE = = = = = = = = = = = = — = =
SALICYLAMIDE = = = = = = = = = = = = = = = = = = =
SALICYLSALICYLIC ACID- = = = = = = = = = = = = = -
SODIUM SALICYLATE- = = = = = = = = = = = =« = = = =
@OTHER ANALGESICS AND ANTIPYRETICS:?
ACETAMINQPHEN= = = = = = = = = = = = = = = = - = =
AMINOBENZOQIC ACID= - = = = = = = = = = =« = = = = -
ADROTHIOGLUCOSE= = = = = = = = = = = = = = = = = =
CALCIUM SUCCINATE=- - = = = = = = = = = = = = = = -
ETHOHEPTAZINE CITRATE= = — = = = = = = = = = = = =
GOLD SODIUM THIOMALATE = = = = = = = = = = = = - =

IBUPROFEN

INDOMETHACIN = = = = = = = = = = = = = = = = = — =
BECLOPENAMIC ACID, SODIUH SALT = = = — — = - - ~ —

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
1976--CONTINUED

MANUFACTURERS IDENTIPICATION CODES
(ACCORDING TO LIST IN TABLE 3)

MEPENAMIC ACID = = = = = = = = = = = = = = = — = = .
@MEPERIDINE HYDROCHLORIDE — - - = — — -
@METHADONE HYDROCHLORIDE- - = = = — = =

MOBPHINE = = = = = = = = = = = = = = =

NAPROXEN = = = = = = = = = = = = = = =

OXYCODONE HYDROCHLORIDE~ = = = = = = = = = = = = =
OXYCODONE TEREPHTHALATE- = = = = = = = = = = = = =
OXYPHENBUTAZONE= = = = = = = = = = = = = = = - - =

PHENACETIN

PHENYLBUTAZONE = = = = = = = = = = = = = = = = = =
POTASSIUM AMINOBENZQATE- = = = - — = = = = = = = =
PROPOXYPHENE HYDROCHLORIDE ~ = = = = = = - = = = =
PROPOXYPHENE NAPSYLATE - = = = = = = = = = = = - -
SODIUM AMINOBENZOATE = = = = = = = = = = = = = = =
@ANTICONVULSANTS, HYPNOTICS, AND SEDATIVES:
ANTICONVULSANTS (EXCEPT BARBITURATES) :
DIFHENYLHYDANTOIN=- - = = = = = = = = = = = = = - =
DIPHENYLHYDANTOIN, SODIUM= = = = = = = = = = = — =
ETHOSUXIMIDE = = = = = = = = = = = = = = = = = - -

ETHOTOIN

METHSUXIMIDE = = = = = = = = = = = = = = = = - = =

PHENACEMIDE

SEE FOOTNOTES AT END OF TABLE.

HN.
PEN.
PD.
HN.

ARA,
ARA,
SCH.
LEM.
WYT.
MRK.
CHN,
MRK.
PD.

PD.

PEN,
LIL,
MRK,
ARA.

EN.

ATP,
GAN.

UPJ.

SD¥,
MAL,
X.

CGY (E) .

MON.

CGY (E) «

GAN.
LIL.
LIL.
GAN.

PD.
PD.
PD.
ABB.
PD.
ABB.

MLS, NEP, NOR, PEN, SDH.

Al
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TABLE 2.--MEDICINAL CHEMICALS FO

R WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,
1976--CONTINUED

BY MANUFPACTURER,

@CENTRAL DEPRESSANTS AND STIMULANTS--CONTINUED
@ANTICONVULSANTS, HYPNOTICS, AND SEDATIVES-~-CONTINUED

ANTICONVULSANTS (EXCEPT BAR

PHENSUXIMIDE - - - = - =
BARBITURATES:
AMOBARBITAL- - - = = = =
AMOBARBITAL, SODIUM- - -
BARBITAL = = = = = - = =
BARBITAL, SODIUM - - - -
BUTABARBITAL = - - - = -
BUTABARBITAL, SODIUM - -
HEXOBARBITAL - - - - - =
MEPHOBARBITAL- - - - = =
METHOHEXITAL, SODIUM - -
PENTOBARBITAL- - - = = =
PENTOBARBITAL, SODIUM- -
PHENOBARBITAL~ -~ — - - =
PHENOBARBITAL, SODIUM- -
SECOBARBITAL -~ - = - - -
SECOBARBITAL, SODIUM - -
TALBUTAL - = -~ - = = = =
THIAMYLAL, SODIUM- - - -
THIOPENTAL, SODIUM - - =
HYPNOTICS AND SEDATIVES (EX
CARBROMAL- - = = = = = =
ETHCHLORVYNQL- - = - - =
FLURAZEPAM HYDROCHLORIDE
GLUTETHIMIDE - = - - - =
METHAQUALONE = = =~ = = =
METHAQUALONE HYDROCHLORID
METHYPRYLON=- - - = = - -
TRICLOFOS, SODIUM- - - -
PSYCHOTROPIC AGENTS:
@ANTIDEPRESSANTS:
AMICARBINQOL- = = = = — =
AMITRIPTYLINE- - - - - =
DESIPRAMINE HYDROCHLORIDE
DOXEPIN HYDROCHLORIDE~ =~

IMIPRAMINE HYDROCHLORIDE

BITURATES)~-CONTINUED

CEET BARBITURATES) :
E = =« = = = = = = = = = =

IDENTIFIED

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

PD.

GAN.
GAN.
GAN.
GAN.
ABB,
ABB,
GAN.
SDW.
LIL.
ABB,
ABB,
GAN,
GAN.
GAN.
GAN,
ABB.
PD.

ABB.

PD.

ABB.
HOF.
BKL,

LKL.

GAN.
GAN.

GAN.
GAN.
MAL.

LIL.

cGY,

GAN.

LKL.

STYIIW3HI TYNIDJIA3W
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TABLE 2.--MEDICINAL CHEMICALS POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY MANUPACTURER, 1976--CONTINUED

MANUFPACTURERS' IDENTIFICATION CODES

H (ACCORDING TO LIST IN TABLE 3)
@CENTRAL DEPRESSANTS AND STIMULANTS-~-CONTINUED :
PSYCHOTROPIC AGENTS-~CONTINUED :
@ANTIDEPRESSANTS~--CONTINUED :
NORTRIPTYLINE~ = = = = = = = = = = = = = = = = = = : LIL.
@TRANQUILIZERS: :
PHENOTHIAZINE DERIVATIVES: :
ACETOPHENAZINE MALEATE = = - = = = = = = = = = = : SCH.
CHLORPROMAZINE HYDROCHLORIDE = = = = = = = = = = : SK.
FLUPHENAZINE HYDROCHLORIDE -~ - = = = = = = = = = : SCH.
PERPHENAZINE - - = = = = = = = = = = = = = = = = : SCH.
PROCHLORPERAZINE EDISYLATE =~ = = = = = = = = - = : SK.
PROCHLORPERAZINE MALEATE - = = - = = - - = - = - : SK.
PROMAZINE HYDROCHLORIDE~- = - = = = = = = = = = = : WYT.
PROMETHAZINE HYDROCHLORIDE = = = = = = = = = = = T WYT.
OTHER TRANQUILIZERS: :
BUCLIZINE HYDROCHLORIDE- = = = = = = = = = = = = : PFZ.
CHLORDIAZEPOXIDE HYDROCHLORIDE - - - = = = = - - : HOP, SK.
CHLORMEZANONE- =~ = = = = = - = = = = = = = = = = : SDW.
CLORAZEPATE DIPOTASSIUM~ -~ = = = = = = = = = = =~ : ABB.
DIAZEPAM = = = = = = = = = = = = = = = = = = = = : HOF.
HYDROXYZINE HYDROCHLORIDE- = = = = = = = = = = = : PFZ.
HYDROXYZINE PAMOATE- - = = = = = = = = = = = = = : PFZ.
MEPROBAMATE- — — = = = = = = = = = = = = = - = = : BKL.
MOLINDONE HYDROCHLORIDE- - - = = = = = = = = = = ¢ X.
OXAZEPAM = = = =~ = = = = = = = = = = = = = = = = : WYT.
@OTHER CENTRAL DEPRESSANTS AND STIMULANTS:® :
AMPHETAMINES: :
AMPHETAMINE- ~ = =~ = = = = = = = = = = =« = = = = = : ARN.
AMPHETAMINE SULPATE- = = = = = = = = = = = = = = = : ARN.
DEXTROAMPHETAMINE- — = = = = = = = = = = = = = = = : ARN.
DEXTROAMPHETAMINE SULFATE- - = = = = = = = = = = = : ARN, SK.
METHAMPHETAMINE- = = = = = = = = = = = = = = = = = : ARN.
METHAMPHETAMINE HYDROCHLORILDE- - = — — = = = = = = : ARN.
@ANTITUSSIVES: :
BENZONATATE= — = = = = = = = = = = = = = = = = - = : CGY.
CABAMIPHEN EDISYLATE = = = = = = =« = = = = = = = = : SK.
CARBETAPENTANE CITRATE — = = — = = = = = = = = = = : PFZ.
CODBINE- = = = = = = = = = = = = = = = = = = = - = : MRK, PEN.
DEXTROMETHORPHAN HYDROBROMIDE- - = - =~ - — = = = - : HOF.

SEE FOOTNOTES AT END OF TABLE.

12!
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S.

@CENTRAL DEPRE
@OTHER CENTR
@ANTITUSSI
ETHYLNO
HYDROCO
NOSCAPI
THEBAIN
GENERAL A

BY MANUFACTURER,

SSANTS AND STIMULANTS~-CONTINUED

AL DEPRESSANTS AND STIMULANTS--CONTINUED
VES~-CONTINUED

RPHINE HYDROCHLORIDE- = - = = = = = = = = -
DONE BITARTRATE - = = = = = = = = =« = = - =
NE= = = = = = = = = = = = = = = = == = =~
E = = = = = = 4« 0 = = = m e == .- - - - =
NESTHETICS:

KETAMINE HYDROCHLORIDE = = = = = = = = = = = = « -

RESPIRATO
BENZPHE
CAFFEIN
CAFPEIN
CAFFEIN
DEANOL
DIETHYL
NIKETHA
PHENDIM
PHENTER

RY AND CEREBRAL STIMULANTS:

TAMINE HYDROCHLORIDE- - - - = = = = = = = -
E, CITRATED = = = = — = = = = = = = = = - =
B, NATURAL- = = - = = = = = = = = = = - - -
E, SYNTHETIC— = = - = = = = = = = = = = - =
ACETANIDOBENZOATE -
PROPION HYDROCHLORIDE - — - = = — —= = = — —
MIDE- - = = = = = = = = = = = = S
ETRAZINE TARTRATE — - = — = — = = — = = = -
MINE- = = = = = = = = = = = = = — — = - = -

@SKELETAL MUSCLE RELAXANTS:

CARISOP
CYCLOBE
METHOCA
NEFOPAM

RODOL — = = = = = = = = = = = = = = = = = -
NZAPRINE HYDROCHLORIDE- - - — = = - = - = =
RBAMOL- - = = — = = = = = = — = = = - = = -
HYDROCHLORIDE- - — = = = = = = = = = - - -

SUCCINYLCHOLINE CHLORIDE = = = = = = = = = = = = -

TUBOCUR
@ DERMATOLOGICA
ANESTHET

ARINE = =~ = = - = = = = = = = = = = = = = =
L AGENTS (EXCEPT SALICYLIC ACID) AND LOCAL
ICS:

DERMATOLOGICAL AGENTS:
ALLANTOIN= = = = = = = = = = = = = = = = - = = - - -

ALUMINUM

AMMONIUM

AZARIBINE
BISMUTH S
GLYCOL SaA
PODOPHYLL
SODIUM PH
ZINC PHEN

PHENOLSULFONATE — = = = = = = = = = = = = —
PHENOLSULFONATE - - = = = = — = - = = = - =
UBGALLATE - - = = = = = = = = = = = = = - -
LICYLATE- = — = = = = = = = = = = = = — - =
UN RESIN- = = = ~ = = = = = = = = = = — = =
ENOLSULFONATE = = = = = = = = = = = = = = =
OLSULFONATE = = = = = = = = = = = = = - - -

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,

1976--CONTINUED

IDENTIFIED

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

MRK.
EN, MAL,
MRK.
MRK.

PD.

uPJ.
MAL.
CPR, GNF.
PFZ.
RIK.
BKC, GAN.
CGY.
GAN.
HLX.

BKL.
MRK.
HEX,
RIK.
ABB, BUR.
ABB.

PEN.

HPT.
SAL.
SAL.
PD.
MAL, PEN.
RDA.
PEN.
SAL.
MAL, SAL.

MRK, PEN.

STIVITWHD TYNIDTAEW
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,

BY MANUFACTURER,

@DERMATALOGICAL AGENTS (EXCEPT SALICYLIC ACID) AND LOCAL
ANESTHETICS--CONTINUED
LOCAL ANESTHETICS:
BUTACAINE HYDROCHLORIDE- = = = = = = = = = = = = = =
BUTAMBEN PICRATE = = = = = = = = = = = = = = = —- = =
BUTYL AMINOBENZOATE (BUTAMBEN) - = = = = = = = - - -

PIPEROCAINE HYDROCHLORIDE- = - - = = = = = = = = = =
PRAMOXINE HYDROCHLORIDE- = = = = = = = = = = « - - <
PROCAINE HYDROCHLORIDE - = = = = = = = = = = =« = — =
PROPARACAINE HYDROCHLORIDE - - = = = = = = = = = = -
TETRACAINE = = = = = = = = = = =« = = =« = = = = - - =~
TRIETHANOLAMINE SALICYLATE = = = = = = = = = = = = —
@ EXPECTORANTS AND MUCOLYTIC AGENTS:
ACETYLCYSTEINE = = = = = = = = = = = = =« = = = = = =« =
CGETHYLENEDIAMINE DIHYDRIODIDE - - = = = = = = = = = —- =
GLYCERYL GUAIACOLATE (GUAIFENESIN) — = = = = -~ - - - =
GUAIACQL = = = = = = = = = = = = = = = = = = = = =~ = -
IODINATED GLYCEROL = = = = = = = = = = = =« « =« = = = =
POTASSIUM GUAIACOLSULFONATE- = - - = = = = = = = = = =
TERPIN HYDRATE = = = = = = = = = = = = = = = = = = = =
@GASTROINTESTINAL AGENTS (EXCEPT METHIONINE AND ITS
HYDROXY ANALOGUE) AND THERAPEUTIC NUTRIENTS:
GASTROINTESTINAL AGENTS (EXCEPT METHIONINE AND ITS
HYDROXY ANALOGUE):
@CHOLINE CHLORIDE (ALL GRADES) :
CHOLINE CHLORIDE (ANIMAL FEED GRADE) - - - - - - -
CHOLINE CHLORIDE (MEDICINAL GRADE) - - - - - - - -
@OTHER GASTROINTESTINAL AGENTS:
APOMORPHINE HYDROCHLORIDE- - - = = = = = = « - - -
BETAINE BASE = = = = = = = = = = = = = = = = = = =

1976~--CONTINUED

: MANUFPACTURERS' IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

: ABB.

: ABB.

: ABB.

: MRK.

: ABB.

. CGY.

: CGY.

: BJL.

: LEM, PD.
¢ RSA.

: AST, SDW.
P WYT.

¢ LIL.

: ABB.

: ARA, PFZ.
: OMs.

: SDW.

: RSA.

: CDY.

: HFT, MAL, WAG, WHL.
: GAN, HEX, PEN.

: PEN.

: HN.
HPC.

DA, DOW, HFT, IMC, THH.
: HFT.

: MRK.
: HFT.

IDENTIFIED

9t1
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TABLE 2.--MEDICINAL CHEMICALS POR WHICH U.S. PRODUCTJON AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY MANUPACTURER, 1976--CONTINUED

MEDICINAL CHEMICALS : MANUFACTURERS' IDENTIFICATION CODES
H (ACCORDING TO LIST IN TABLE 3)

@GASTROINTESTINAL AGENTS (EXCEPT METHIONINE AND ITS :
HYDROXY ANALOGUE) AND THERAPEUTIC NUTRIENTS-- :
CONTINUED H

GASTROINTESTINAL AGENTS (EXCEPT METHIONINE AND ITS :
HYDROXY ANALOGUE--CONTINUED :
@QOTHER GASTROINTESTINAL AGENTS--CONTINUED :

BETAINE HYDROCHLORIDE- = = = - = = = = = = = = - - HFT.
BILE ACIDS, OXIDIZED — = — — = = = = = = = = = = = : SRI, WIL.
BISACODYL- = = = = = = = = = = = = = = = = = = = = : PD.
CHOLINE BICARBONATE- - = = = = = = = = = - = = = = s INC.
CHOLINE BITARTRATE - - = = = = = = = = = « = = = = : ACY, HFT.
CHOLINE CITBATE- = = = = = = = = = = = = = = = = -~ : ACY, HPT.
CHOLINE DIHYDROGEN CITRATE - = = = = = = = = = = = : HFT.
DEHYDROCHOLIC ACID = = = = = = = = = = = = = = = = : WIL.
DEXTROTHYROXINRB, SODIUMN~- = = = = = = = = = = = = = : BAX.
DIHYDROXYALUMINUM AMINOACETATE = = = = = = = = = = ¢ CHT.
FLORANTYRONE =~ = = = = = = = = = = - = = = = = = = : SRL.
IRON BILE SALTS— = = = = = = = = = = = = = = - ~ - : LIL, WIL.
MAGNESIUM CITRATE- - = = = = = = = = = = - = = = = : MAL.
0X BILE EXTBACT— = = = = = = = = = = = = = = = = = : ABB, WIL.
PECTIN -~ = = = = = = = = = = = = - = = = = = = = = : SKG.
PHENOLPHTHALEIN- - = = = — = = = = = = = = = — — =~ ¢ SCH.
SITOSTEROLS= = = = = = = = = = = = = = = = = = = = : LIL, UPJ.
SODIUM DLHYDROCHOLATE- = — = = = = = = = = = = — = : WIL.
SODIUM TARTRATE- = = - = = = = = = = = - = = - = = : MAL.
Q@THERAPEUTIC NUTRIENTS: :
AMINO ACIDS AND SALTS: :
AMING ACID MIXTURES- = — — = = = = = = = = = = = = ¢ CHT, KDJ.
ASPARTIC ACID- = = = = = = = = = = - — = - =~ = = = : LEM.
GLUTAMIC ACID- = = = = = = = = = = = = = - = - = = : LENM.
GLUTAMIC ACID HYDROCHLORIDE=- - - = = = = = =« = = = : LEM.
POTASSIUM GLUTAMATE- = = = = = = ='= = = « = = = = : LEN.
OTHER THERAPEUTIC NUTRIENTS: :
COPPER GLUCONATE = = = = = = = = = = = “* - = - - - : PFZ.
FERROUS GLUCONATE- = = = = = = = = = = = = = = = = : PFZ, SDW.
MAGNESIUM GLUCONATE- = = = = = = = = = = = = = — = : PFZ.
MANGANESE GLUCONATE- = = = = = = = = = = = = = = = : PFZ.
POTASSIUM GLUCONATE- = = = = = = = = = = = = = = = : PFZ.
TOLDIMFOS, SODIUMN= = = = = = = = = = = = = = = « = : RSA.
ZINC GLUCOHEPTONATE=- = = = = = = = = = = = = = - - : PFN.
ZINC GLUCONATE = = - = = = = = = = = = = = = = = = : PFZ.
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TABLE 2.-~MEDICINAL CHEMICALS FOR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY MANUFACTURER, 1976—--CONTINUED

MEDICINAL CHEMICALS : MANUFACTURERS IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

@HORMONES AND SYNTHETIC SUBSTITUTES: :
ANABOLIC AGENTS AND ANDROGENS: :
FPLUOXYMESTERONE~ — = — = — = = =~ — = — — = — — = — — : upd.

TESTOSTERONE CYPIONATE ~ = = — = = = — = — = = ~ = — : UPRJ.
ZERANOL=- = = = = = = = = = = = = = - — = = = - - - - : INC.
CORTICOSTEROLDS: :
BETAMETHASONE- — — = = — = = = = = = = = = = — - = - : SCH.
BETAMETHASONE DIPROPIONATE = = — = = = = = = = = - - : SCH.
BETAMETHASONE SODIUM PHOSPHATE - = = — = = = = - = = : SCH.
BETAMETHASONE VALERATE = =~ = = = = = = = — = - = = - : SCH.
CORTISONE ACETATE- = — = =~ = = ~ = = - = = - = — - - : MRK, UBRJ.
DEXAMETHASONE- - = — = = = = = = = = = = = — = - - - : MRK, SCH.
PLUDROCORTISONE ACETATE- — ~ = — - = = = — = = = = - : UPJ.
FLUOROMETHOLONE- - — - ~ = = = — = = = — = - - < - - : UPJ.
9-ALPHA~FLUOROPREDNISOLONE ACETATE - - = =~ = = - — - : URJ.
HALCINONIDE- = = = — = = = = = = = = = = = = = - - - : TRD.
HYDROCORTISONE = — = — = = = ~ = = = = = = - = — = — : MRK, UPJ.
HYDROCORTISONE ACETATE = ~ = — — ~ = = = — = = = — = : MRK, GPRJ.
MEDRYSONE- — = = = = = = = = = = = = = = = - - « - : UPJ.
MEPHYLPREDNISOLONE = = = - = = = = = = = = = = = = = : UPJ.
PREDNISOLONE - - — = — = = = = = = = = = - - = - - - : MRK, UPRJ.
PREDNISOLONE ACETATE = = - = = - — = — — = — — — — - : UPJ.
PREDNISONE = = = = = = = = = = = = — = = - = — = - - : UPJ.
TRIAMCINOLONE ACBTONIDB- — ~ = = = = — = = = = = = = : TRD.
TRIAMCINOLONE- ~ = = — = = = = = = = = = = = = - = - : TRD, X.
TRIANCINOLONE DIACETATE= - = = = = = = = = = = = - = : OMS.
ESTROGENS AND PROGESTOGENS: :
BSTRCGENS: :
CHLOROTRIANISENE — = = = = = = = = = « = = — = - = : BJL, BKC.
DIETHYLSTILBESTROL ~ = — = = = = = = = = = = = = - : DLI.
ESTRADIOL CYPIONATE- = = = = = = = = = = = = = - = : URJ.
BSTROGENIC SUBSTANCES, CONJUGATED- - - - - = = - - : ORG.
NATURAL ESTROGENIC SUBSTANCE - - - = = - - = - = - : ORG.
PROGESTOGENS : :
17 ALPHA-HYDROXYPROGESTERONE - = = —= = = = = = = = : UPJ.
17 ALPHA-HYDROXYPROGESTERONE - - - - = = — = = - - : UPJ.

MEDROXYPROGESTERONE ACETATE~ - = = = = = = = - - = : UPJ.
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TABLE 2.--MEDICINAL CHEMICALS POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY MANUPACTURER, 1976--CONTINUED

MEDICINAL CHEMICALS : MANUFPACTURERS' IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

@HORMONES AND SYNTHETIC SUBSTITUTES--CONTINUED
ESTROGENS AND PROGESTOGENS--CONTINUED
PROGESTOGENS--CONTINUED

MEGESTROL ACETATE- - -~ -= — = = = = = = = = = = — = : X.
MELENGESTROL ACETATE = =~ = - = = = = — = = — — = = : UPJ.
NORGESTBEL = — = = = = = = = = = = = = — = = = = - : WYT.
PROGESTERONE = = = = =~ = = = = = = = = = = = - — = : URJ.
@SYNTHETIC HYPOGLYCEMIC AGENTS: :
ACETOHEXAMIDE- = = = - = = = = = = = = = =« = = = - = : LIL.
CHLORPROPAMIDE = = = = = = — = = = = = = = - = - - = : PFZ.
TOLAZAMIDE = =~ — = = = = = = = = = = = = — = = « = = : OPJ.
TOLBUTAMIDE- ~ = — = = = = = = = = = = — = = = - - - : UPJ.
@THYROID HORMONE AND ANTITHYROID AGENTS: :
METHIMAZOLE- = = = = — = = = = = = = = = - = = = = = : LIL.
PROPYLTHIOURACIL - = = = = = = = = = = — = = - - = - : ARA.
2-THIOURACIL = = = = = = = = = = = = — = = = — = = - : ACY.
THYROGLOBULIN- - = = = = = = = = = = — — — =« - — = - : NEP.
OTHER HORMONES AND SYNTHETIC SUBSTITUTES: :
CORTICOTROPIN- = = = = = = = = = = = = = - = = — = - : ARP, ORG.
EPINEPHRINE BITARTRATE - - = = = = = = = = = = —= = - : SDW.
GLUCAGON = = — = = = = = = = = = - - - - - - - - - - : LIL.
INSULIN- = = = = = = = = = = = = = = — — = - = - - - : ARP, LIL.
OXYTOCIN = = = = = = = = = = = = = = = = = = = - - - : PD.
@RENAL-ACTING AND EDEMA-REDUCING AGENTS: :
@BENZOTHIADIAZINE DERIVATIVES: :
BENZTHIAZIDE ~ — = = = — = = = = = = = = = = = = = = : PFZ.
CHLOBOTHIAZIDE - = = = = — — = = = = = = = = = = - = : MRK.
HYDROCHLOROTHIAZIDE- - = = = = — = = = = = = = = — - : ABB, CGY, MRK.
HYDROFLUMETHIAZIDE ~ = = = = = = = = = = = = = = — = : X.
METHYCLOTHIAZIDE = = - — = = = = = = = = = = = — = = : ABB.
TRICHLORMETHIAZIDE - - - = = = = = = = — = = — = — - : SCH.
@THEOBROMINE AND THEOPHYLLINE DERIVATIVES: :
AMINOPHYLLINE- - = = = = = = = = = - = = - — = - = - : GAN, SRL.
OXTRIPHYLLINE- = = = = = = = = = = = = = — = = = = = : NEP.
THEOPHYLLINE SODIUM GLYCINATE- = — = = = = = = = = = : CHT.
@OTHER RENAL~ACTING AND EDEMA-REDUCING AGENTS: :
ACBTAZOLANIDE- = = = = — = = = = = = = = = = - - - - : ACY.
AMILORIDE- - = = = = = = = = = = = = = = = - - - - - : MBK.

CHLORTHALIDONE = = = = = = =« = = = = = = = = = = = - : CGY(E) .
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TABLE 2.--MEDICINAL CHEMICALS POR WHICH U.S.

BY MANUFACTURER,

@BENAL-ACTING AND EDEMA-REDUCING AGENTS--CONTINUED
@OTHER RENAL-ACTING AND EDEMA-REDUCING AGENTS--

CONTINUED

DICHLORPHENAMIDE — = = — = = = = = = = = = = = = = =
ETHACRYNIC ACID- = = = = = = = = = = = = = = = = - =

PROBENECID -
TRIAMTERENE-

@VITAMINS:
VITAMIN A

BETA-CAROTENE (PROVITAMIN R) = = = = = = = = = = = =
TRETINOIN (VITAMIN & ACID) = = = = = = = = = = = = =
VITAMIN A ACETATE (PEED GBADE) = = = = = =~ = = = = =
VITAMIN A ACETATE (MEDICINAL GRADE) - = — = = = ~ = =
VITAMIN A ALCOHOL= = = = = = = = = = = = = = = = = =
VITAMIN A PALMITATE (PEED GRADE) - = — = = = = = = =
VITAMIN A PALMITATE (MEDICINAL GRADE)= - = — — = — -

@VITANIN B~COMPLEX:

NICOTINIC ACID AND DERIVATIVES:
NIACIN (NICOTINIC ACID) (PEED GRADE) - = - = — - =
NIACIN (NICOTINIC ACID) (MEDICINAL GRADE)- - - — -
NIACINAMIDE (NICOTINAMIDE) = = — = = = = = — = — =
PANTOTHENIC ACID AND DERIVATIVES:
CALCIUM PANTOTHENATL (DEXTRO)= - - = = = = = = — =
CALCIUM PANTOTHENATE (RACEMIC) (FEED GRADE)- - - -
CALCIUM PANTOTHENATE (RACEMIC) (MEDICINAL GRADE) -
CALCIUM PANTOTHENATE (RACEMIC) - CALCIUM CHLORIDE

COMPLEX

(PEED GRADE}— - = — = = = = = = = = — =

CALCIUM PANTOTHENATE (RACEMIC) - CALCIUM CHLORIDE

COMPLEX

(MEDICINAL GRADE) - - = = = = = = = = =

DEXPANTHEROL - = = = = = = = = = = = = = = = = - =
PANTHENOL (RACEMIC)— - = = = = = = = = = = = = = =
SODIUM PANTOTHENATE= = = = = = = =« = = = = = = -« =

OTHER B-COMPLEX VITANINS:

BIOTIN -~ -

CYANOCOBALAMIN (FEED GRADE)- = = = = = = = = - = -
CYANOCOBALAMIN (MEDICINAL GRADE) =~ -= = = = = = = =
CYANOCOBALAMIN (USP CRYSTALLINE) - = = = - ~ = = =

INOSITOL -
PYRIDOXINE

PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED,

1976--CONTINUED

IDENTIFIED

0§t

MANUPACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

MRK.
MRK.
GAN,
ACY,

HOF.
EK,

HOF.
HOF.
HOF.
HOP.
HOF.

MRK,
MRK,
MRK,

HFT.
HFT.
HFT.

HFT.

DLI.
HOF.
HOF,
PD.

HOF.
MRK.
MEK.
HMRK.
STA.
HOF.

MRK.
SK.

HOF.

NEP, RIL.
RIL.
NEP, PD, RIL.

PD.
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TABLE 2.--MEDICINAL CHEMICALS FOR WHICH U.S.

@VITAMINS--CONTINUED
@VITAMIN B-COMPLEX--CONTINUED
OTHER B COMPLEX VITAMINS--CONTINUED

RIBOFTAVIN (FEED GRADE)- - - — — = = = — —
RIBOPLAVIN (MEDICINAL GRADE) ~ - - - - - -
RIBOPLAVIN-5-PHOSPHATE, SODIUM - - - - - -
THIAMINE HYDROCHLORIDE - — - - = = — — - -
THIAMINE MONONITRATE - - - - - = - = = — -

VITAMIN C:

ASCORBIC ACID- - =~ = = = = = = = = = = = = =
CALCIUM ASCORBATE- - — = = = = = — = = = - -
SODIUM ASCORBATE = — = — = = = = = = = = - =

@VITAMIN D:

CHOLECALCIFEROL (VITAMIN D3) - = = = = = = =

@VITAMIN E:

D-ALPHA TOCOPHEROL = - = = = = = = = = = = =
DL-ALPHA TOCOPHEROL- - = = = = = = = = = = =~
D-ALPHA TOCOPHERYL ACBETATE - - = - - = = = =
DL-ALPHA TOCOPHERYL ACETATE (FEED GRADE)
DL-ALFHA TOCOPHERYL ACETATE (MEDICINAL GRADE})- - - -
D-ALPHA TOCOPHERYL ACID SUCCINATE- ~ =~ - = =

VITAMIN K:

MENADIONE= = = = = = = = = = = = = = = = = =
MENADIONE SODIUM BISULPITE - - = = = - = = =
PHYTONADIONE = = = = = = = = = = = = = = = =

@OTHER MEDICINAL CHEMICALS:
ANTINEOPLASTIC AGENTS:

AZATHIOPRINE = = = = = = = = = = = = = = = =
MERCAPTOPURINE = = = = = = = = = = = = = = =
STREPTOZOCIN = = = = = = = = = = @ = = = = =
THIOGUANINE= = = = = = = = = = = = = = = = =
VINBLASTINE SULFATE~ = = = = = = =« = = = = =
VINCRISTINE SULPATE- — = = = = = = = = = = -

DIAGNOSTIC AGENTS:
ROENTGENOGRAPHIC CONTRAST MEDIA:

DIATRIZOATE, MEGLUMINE - = = = = = = = - -
DIATRIZOATE, SODIUN- - — = = — = = - — — -
IODIPAMIDE, MEGLUMINE- - - = - - - = = = -
IOPANOIC ACID- = = = = = = = = = = = = — =

BY MANUFPACTURER,

PRODUCTION AND/OR SALES WERE EITHER REPORTZD OR ESTIMATED,

1976--CONTINUED

MANUFACTURERS' IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

IDENTIFIED

HOF, MRK.
HOF, MRK.
HOF.
HOF.
HOF.

HOP, MBK, PFZ.
PFZ.
HOF, PFZ.

DA, DLI, TMH, VTH.

EKT, GNM.
GNM, HOP.
EKT, GNM.
DA, GNM, HOF.
GNM, HOF.
EKT, GNM.

ABB.
ABB, HET.
MRK.

BUR.
BUR.
PFN.
BUR.
LIL.
LII.

OMS, SDW.
OMS, SDW.
ons.
SDW.
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TABLE 2.--MEDICINAL CHEMICALS POR WHICH U.S. PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED
BY MANUFACTURER, 1976~~CONTINUED

2st

MEDICINAL CHEMICALS : MANUFACTURERS' IDENTIFICATION CODES
: (ACCORDING TO LIST IN TABLE 3)

@OTHER MEDICINAL CHEMICALS--~CONTINUED
DIAGNOSTIC AGENTS--CONTINUED
ROENTGENOGRAPHIC CONTRAST MEDIA--CONTINUED

IOTHALAMIC ACID- = = = = — = = = = = = = = = = - = : MAL.
IOTHALAMATE, MEGLUMINE - = = —= = — = = = = - — - - : MaAL.
IOTHALAMATE, SODIUN- = = = = = = = = = = — — = - = : MAL.
TYROPANOATE, SODIUM- — - = — = = = = — = = = - - = : SDNW. 4
OTHER DIAGNOSTIC AGENTS: : =
BETAZOLE HYDROCHLORIDE (GASTRIC SECRETION INDICATO : =
B)— = = = = = = = = = = = = = = == - - - -~ - : LIL. M
DITHIOTHREITOL (CARDIAC OUTEUT TEST) — — = = — = = : CDY. =
GLUTAMYL-P~NITROANILINE (LIVER FUNCTION TEST)- - - : CDY.
METYRABONE - = = = = = = = = = = = = = = - - = - - : CGY. =
SODIUM FLUORESCEIN (CORNEAL TRAUMA INDICATOR)- - - : SDH. oy
XYLOSE (INTESTINAL MALABSORPTION TEST) - - = — = = : PFN. =
METHIONINE AND ITS HYDROXY ANALOGUE: : S
METHIONINE, HYDROXY ANALOGUE, CALCIUM SALT - - - - - : DUP, MON. o
SALICYLIC ACID: : =
SALICYLIC ACID = = = = = = = = = = = = = = = = = = = : DOW, HN. =2
SMOOTH MUSCLE RELAXANTS: . : =
ALVERINE = = — = = = — = = = = = = = = = = = - ~ — - : ARA. >
ALVERINE CITRATE - = = = = = = = = = = = = = = = = = : ARA. 19
ALVERINE HYDROCHLORIDE = = = = = = = = = = = = — = - : ARA. v
FLAVOXATE HYDROCHLORIDE= — = = — = = = = = = = = = = : SK. =
PAPAVERINE HYDROCHLORIDE = = = = = = = = = = = = = = : LIL. g
UNCLASSIFPIED MEDICINAL CHEMICALS: : o
ALLOPURINOL= = = = = = = = = = = = = = = = = = = = = : BUR.
ETHOXZOLAMIDE (CARBONIC ANHYLRASE INHIBITOR) - - — = : ARA.

INCLUDE ANTIFUNGAL AND ANTITUBERCULAR ANTIBIOTICS.
INCLUDE SALES OF ASPIRIN, AND PRODUCTION AND SALES OF SALICYLIC ACID DERIVATIVES (OTHER THAN ASPIRIN).
INCLUDE SALES OF ANTIDEPRESSANTS AND TRANQUILIZERS,



MEDICINAL CHEMICALS

TABLE 3.--MeDICINAL CHEMICALS:

ALPHABETICAL DIRECTORY BY CODE

DIRECTORY OF MANUFACTURERS, 1976

[Names of manufacturers that reported production or sales of medicinal chemicals to the U.S. International Trade
Commission for 1976 are listed below in the order of their identification codes as used in table 2]

Code Name of company Code Name of company
ABB Abbott Laboratories LEM Napp Chemicals, Inc.
ACY American Cyanamid Co. LIL Eli Lilly § Co. and Puerto Rico
ADC Anderson Development Co. LKL Richardson-Merrell, Inc., Merrell-
ALD Aldrich Chemical Co. National Laboratories Div.
ARA Arapahoe Chemicals, Inc. Sub/Syntex Corp.,
(U.S.A.) MAL Mallinckrodt Chemical Works
ARN Arenol Chemical Corp. MDJ Mead Johnson § Co.
ARP Armour Pharmaceutical Co. MON Monsanto Co.
ARS Arsynco, Inc. MRK Merck & Co., Inc.
ASH Ashland 0il, Inc., Ashland Chemical
Co. NEP Nepera Chemical Co., Inc.
AST Astra Pharmaceutical Products, Inc. NES Nease Chemical Co., Inc.
ATP Northern Fine Chemicals, Inc. NOR Norwich Pharmacal Co.
NTL NL Industries, Inc.
BAX Baxter Laboratories, Inc.
BEE Beecham, Inc. OMS E.R. Squibb & Sons, Inc.
BJL Burdick § Jackson Laboratories, Inc. opC Orbis Products Corp.
BKC J.T. Baker Chemical Co. ORG Organics, Inc.
BKL Kewanee Industries, Inc., Millmaster Chemical ORT Roehr Chemicals, Inc.
Co. Div.
BOC Biocraft Laboratories, Inc. i PD Parke, Davis § Co, Sub. of Warner-Lambert
BRS Bristol-Myers Co., Bristol Laboratories Div. Co.
BUR Burroughs-Wellcome Co. ! PEN CPC International, Inc., S.B. Penick Co.
! PEN Pfanstiehl Laboratories, Inc.
-CDY Chemical Dynamics Corp. PFZ Pfizer, Inc, and Pfizer Pharmaceuticals,
CGY Ciba-Geigy Corp. and Ciba Pharmaceutical Co. Inc.
CHT Chattem Drug § Chemical Co., Chattem Chem- PHR Pharmachem Corp.
icals Div.
CPR Certified Processing Corp. RDA Rhodia, Inc.
CWN Upjohn Co., Fine Chemical Div. RIK Riker Laboratories, Inc, Sub. of 3M Co.
RIL Reilly Tar & Chemical Corp.
DA Diamond Shamrock Corp. RLS Rachelle Laboratories, Inc.
DLI Dawe's Laboratories, Inc. RSA R.S.A. Corp.
DOW Dow Chemical Co. g
DUP E.I. duPont de Nemours & Coe., Inc. SAL Salsbury Laboratories
SCH Schering Corp.
EK Eastman Kodak Co.: Sterling Drug Corp.:
EKT Tennessee Eastman Co. Div. SDG Glenbrook Laboratories Div.
EN Endo Laboratories, Inc. SDH Hilton-Davis Chemical Co. Div.
SDW Winthrop Laboratories Div.
FIN Hexcel Corp., Fine Organics Div. SFS Stauffer Chemical Co., Specialty Div.
FLM Fleming Laboratories, Inc. I SHC Shell 0il Co., Shell Chemical Co. Div.
-1 ¢ Smith § Klein Chemicals
GAF GAF Corp., Chemical Div. ,  SKG Sunkist Growers, Inc.
GAN Gane's Chemical Inc. SRL G.D. Searle § Co.
GIV Givaudan Corp. STA A.E. Staley Manufacturing Co.
GNF General Foods Corp., Maxwell House Div.
GNM General Mills Chemicals, Inc. TMH Thompson-Hayward Chemical Co.
TRD Manufacturing Enterprises, Inc., Squibb
HPC Hercules, Inc. Manufacturing Inc., Trade Enterprises, Inc.,
HET Heterochemical Corp. Ersana, Inc.
HEX Hexagon Laboratories, Inc.
HFT Syntex Agribusiness, Inc. urPJ Upjohn Co.
HN Tenneco Chemicals, Inc.
HOF Hoffmann-LaRoche, Inc. VM Vitamins, Inc.
HYN Hynson, Westcott § Dunning, Inc. .
' WAG West Agro-Chemicals, Inc.
IMC IMC Chemical Group, Inc. : WHL Whitmoyer Laboratories, Inc.
1 WIL Inolex Corp., Inolex Pharmaceutical Div.
Jcc Jefferson Chemical Co., Inc. WTL Pennwalt Corp., Lucidol Div.
WYT Wyeth Laboratories, Inc., Wyeth Laboratories
KPT Koppers Co., Inc., Organic Material Div. of American Home Products Corp.
Div.
KVP KV Products

Note.--Comp

ete names and addresses of the above reporting companies are listed in table I of the appendix.
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FLAVOR AND PERFUME MATERIALS

Anne Klein

Flavor and perfume materials are organic chemicals used to impart
flavors and odors to foods, beverages, cosmetics, and soaps. These
aromatic chemicals are also utilized to neutralize or mask unpleasant
odors in industrial processes and products as well as in consumer
products.

Total domestic production of flavor and perfume materials in 1976
amounted to 128.8 million pounds (table 1). Sales of these materials
in 1976 amounted to 110.9 million pounds, valued at $195.3 million, com-
pared with 82.7 million pounds, valued at $143.4 million, in 1975. These
totals do not include benzyl alcohol, which, before 1973, was included
in flavor and perfume materials but is now shown in the miscellaneous
cyclic section of this series. U.S. production of flavor and perfume
materials in 1976 increased 27.1 percent from the level in 1975 and the
quantity of sales increased by 25.5 percent.

Production of cyclic flavor and perfume materials in 1976 amounted
to 55.1 million pounds; sales amounted to 48.5 million pounds, valued at
$125.5 million. Individual publishable chemicals in the cyclie group pro-
duced in the greatest volume in 1976 were terpineols, anethole, benzyl acetate,
and benzyl salicylate.

U.S. output of acylic flavor and perfume materials in 1976 amounted
to 73.8 million pounds; sales of these materials amounted to 62.4 million
pounds, valued at $69.8 million. Monosodium glutamate was by far the
most important of the acyclic chemicals in 1976, although the data are not
publishable. OQOther important acyclic compounds included linalyl alcdhol,
geraniol, citronellol and hydroxycitronellal.
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Flavor and Perfume Materials

U.S. production, sales, and consumption

Production in the United States of flavor and perfume chemicals in
1976 amounted to 128.8 million pounds, 27.1 percent higher than the 1975
level but not high enough to completely recoup the 1974-to0~1975 decline.
Sales by domestic producers increased to 110.9 million pounds in 1976
and thus recovered by more than the 1974-to-1975 decline. The value of
sales in 1976 reached $195.3 million.

The benzenoid, other cyclic, and acyclic breakdown of the flavor and
aroma chemicals section accommodates tariff classification requirements
rather than industry practice. In 1976, acyclic compounds constituted
57 percent of total output, benzenoid cyeclic, 31 percent, and other cyclic,
12 percent. Ranked in order of value of sales, the top-ranking single
chemicals were monosodium glutamate (MSG), vanillin, saccharin, anethole,
coumarin, methyl salicylate, geranial, linalyl alcohol, geraniol, and
hydroxycitronella, whose aggregate value of sales amounted to $98.8
million, or 53 percent of the total. The top-ranking single chemicals
were monosodium glutamate (sales value not publishable), anethole ($8.1
million), linalyl alcohol ($5.1 million), geraniol ($4.9 million), and
hydroxycitronellal ($4.3 million). MSG was the leader in both 1975 and
1976. The value of sales of MSG as well as those of all other top-ranking
chemicals increased in 1976 over their 1975 levels.

) U.S. apparent consumption of flavor and aroma chemicals as a whole
rose by about 19 percent during 1970-76, to a 1976 level of 110 million
pounds, valued at $226 million. This rise, however, was interrupted by
depressed levels in 1971 and in 1975. MSG consumption in 1976 accounted
for a significant share of the total consumption of all flavor and perfume
chemicals rose by 32 percent. The following factors suggest that this
rise in demand will continue and perhaps accelerate:

(1) There is believed to be increasing public acceptance of
substitution of flavor and perfume chemicals for natural oils which are
subject to high prices and/or supply problems.

(2) Aroma chemicals are raw materials in products whose sales
are expected to grow at accelerating rates. Retail sales of cosmetics
and toiletries, according to industry statistics and estimates, grew from $4.7
billion to $7.6 billion between 1970 and 1977 .at an annual rate of increase
ranging between 5.4 percent and 8.2 percent (the latter in 1977). The
industry expects that growth in sales of perfumes, colognes, aftershave,
and other fragrance products will be at the rate of 10 percent a year
until 1980; sales of cosmetics designed for blacks will grow by 20 percent
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annually; and sales of men's fragrances, aftershave lotions, and colognes
will increase 10 percent annually. The value of industry shipments of
aftershave preparations grew by 62 percent between 1967 and 1972,

from $93 million to $150.4 million. The value of industry shipments of
all toilet preparations rose steadily from $2.8 billion in 1967 to $5
billion in 1975. It is estimated that shipments of toilet preparations
‘will reach $6.2 billion in 1977.

(3) U.S. disposable personal incomes increased by 8l1.6 percent
during the 1970-77 period. Median incomes of all families and of black
families grew by 40 percent and 35 percent, respectively, between 1970
and 1975, according to Commerce Department statistics. From 1974 to 1975,
median family incomes increased for all families by 6.3 percent and for
black families (a recent growing market for cosmetics) by 9.6 percent.
This pattern will probably continue through the 1977-80 period. Increased
disposable income tends to increase consumption of luxury products such as
prepared foods, cosmetics, and toilet preparations--end-use products in
which flavor and aroma chemicals are raw materials.

The industry

Although the flavor and aroma chemical industry still largely consists
of privately owned companies, it is traditionally international in
orientation, and will probably continue to be so, particularly the aroma
chemical segment. Of all companies reporting sales of flavor and perfume
chemicals to the International Trade Commission for 1976, those companies
having affiliates in one to four foreign countries accounted for about 29
percent of total sales value and were represented among the top nine
companies ranked by sales values. For aroma chemicals alone, aggregate
sales value of companies having foreign affiliates accounted for 36 per-
cent of the total. The foreign affiliates are located in the United
Kingdom, France, Switzerland, the Netherlands, Italy, Mexico, and Brazil.
During 1976, ninth-ranking Universal 0il Products Fragrances division of
UOP, Inc., became a part of Naarden International N.V. of the Netherlands.

The concentration profile of producers of flavor and perfume chemicals
has changed, but not dramatically, during the 1970's. 1In 1971, 4 companies
together accounted for 42 percent of total sales value and 19 companies
for 72 percent of this total. 1In 1976, 4 companies together accounted
for 49 percent, but only 9 companies accounted for almost 75 percent of
total sales value.

In discussing the products and sales of this industry, it must be
noted that important products not included here are flavor and perfume
0il blends, and synthetic essential oils (worth probably over $100
million). For reporting companies, the mean total sales of included
flavor and aroma chemicals for 1976 was $4.4 million, the median, $1.8
million. The number of companies which reported production and/or sales
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of flavor and perfume chemicals trended downward slightly during 1970-76,
from 50 in 1970 to 47 in 1976, having fluctuated in the interim. The
increasing use by this industry of sophisticated technology and instrumen-
tation in research and development and production will probably continue
to slow entry of smaller scale producers.

Continuation is foreseen in the use of crude sulfate turpentine,
a byproduct of kraft paper mills, as a raw material in the production of
about half, in terms of sales value, of all flavor and aroma chemicals.
Petroleum-based raw materials (e.g., acetylene) are used in the production
of the remainder.

Regulation

The flavor and perfume chemicals considered here are widely used in
food products or in cosmetics and toiletries. The scope and extent of
regulation of these chemicals varies, more when used in foods than in
cosmetics, the latter probably being the -least regulated of all consumer
products. Consumer advocate groups have, however, in recent years
catalyzed the trend toward increasing controls and regulation for
cosmetics ingredients. Managerial, technical, and legal personnel in
the industry are thus focusing increasingly on problems of compliance
with Government directives deriving from authority under the Food,

Drug, and Cosmetic Act.

Tn 1970 the Food and Drug Administation (FDA) removed the flavor
enhancer monosodium glutamate from baby foods but not from its Generally
Regarded As Safe (GRAS) list. Consumption of MSG, which was the largest
volume chemical produced and sold in 1976 of any in the flavor and
perfume materials group, has, nonetheless, grown during the period
1970-76, and is estimated to reach 56 million pounds for 1977.

The sweeteners cyclamates and saccharin fared less well., The

FDA, under the Delaney clause, a 1958 admendment to the Food,

Drug, and Cosmetic Act which bans food additives found carcinogenic

for man or animals, banned cyclamates for use in the United States in

1969 and this past March issued a proposal, albeit postponed, to ban
saccharin, Debate on the Delaney clause is current, stimulated largely
by the diet food industry, which says that 50 million people in the United
States demand its products to control overweight, itself a health hazard.
There remain ongoing searches by industry and universities for alternative
artificial sweeteners,

Regulations governing perfume and cosmetic ingredients are relatively
new. FDA regulations begun in 1976 affecting aroma chemicals as raw
materials are involved in the following two labeling requirements for
cosmetic products: ‘(1) the listing of ingredients in descending order of
prominence, effective for all labels ordered after May 31, 1976, and
for all products filled and shipped after November 30, 1976; and (2) the

245-856 O - 77 - 11
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obligation of the producer to substantiate the safety of the product
inherent in the requirement to designate ingredients on the label whose
safety has not been substantiated.

Several years ago the cosmetics industry initiated self-regulation,
still ongoing, by asking its member producers, on a voluntary basis, to
supply to FDA (1) a register of all manufacturing plants, (2) formula
information, and (3) semiannual product experience reports including
reported injuries from cosmetic use. During 1976, industry increased
self-regulation by sponsoring and financing research panels to carry out
a review of the safety of some 2,700 cosmetic and fragrance ingredients.
In view of the cosmetic industry's initiatives in these areas, Government
regulation will probably not be a retarding factor in research, develop-
ment, and shipments of perfume and cosmetic ingredients during 1977-80.
The labeling requirements for cosmetic products may, however, impede
the growth of imports of the ingredients. &

International trade

The level of imports of all flavor and aroma chemicals in 1976 reached
28 million pounds, valued at $86 million--35 percent in terms of quantity
and 25 percent in terms of value over the 1975 levels. Imports of mono-
sodium glutamate, principally from Korea and Japan, alone amounted to 13.5
million pounds or 48 percent of the total quantity, but their value of
$7.2 million constituted only 8 percent of total value. Other important
sources of imports were France, Switzerland, and Canada. Important items
imported in 1976 other than MSG were saccharin, vanillin, ethyl vanillin,
and various artificial musks.

Exports fluctuated during 1970-76, but rose (46 percent) in 1976 in
terms of quantity and 25 percent in terms of value from 1975 levels. France
and Spain were the principal markets for U.S. exports in 1976, which
amounted to 25.3 million pounds valued at $45.6 million.

Imports exceeded exports during 1970-76 except for the period 1971-73.
This unfavorable balance of trade in flavor and perfume chemicals broadened
in 1976. The ratio of exports to imports was 93.6 percent in 1970 and
.98.2 percent in 1974, then it dropped to 95.9 percent in 1975 and to 90.9
percent in 1976. For monosodium glutamate, imports consistently exceeded
exports by a large margin during the 1970's. The ratio of exports to
imports was 54.6 percent in 1970 but it declined to 30.2 percent in 1976.
The multinational orientation of the principal producers of perfume or
aroma chemicals will likely lead to a continuation of this unfavorable
balance of trade, or trade deficit, during the 1977-80 period.
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Monosodium glutamate produced in the United States became less
competitive with imports, particularly those from Korea in 1976. The
unit values of producers' sales of MSG in 1975 and 1976 were 69 cents
and 65 cents per pound, respectively, while those of imports were 59
cents and 53 cents per pound, respectively. Imports, even with duty
added, 