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Introduction

This is the fifty-fourth annual report of the U.S. Tariff Commission on domestic production and sales of
synthetic organic chemicals and the raw materials from which they are made. It is authorized under the provisions
of section 332 of the Tariff Act of 1930, as amended. The report consists of fourteen sections, each covering a
specified group (based principally on use) of organic chemicals as follows: tar and tar crudes; crude products from
petroleum and natural gas; intermediates; dyes; pigments; medicinal chemicals; flavor and perfume materials; plastics
and resin materials; rubber-processing chemicals; elastomers; plasticizers; surface-active agents; pesticides and
related products; and miscellaneous organic chemicals. Data have been supplied by more than 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 exceeds 1,000 pounds
or the value of sales exceeds $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 items 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, there-
fore, 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 reported, by
primary manufacturers, identified by manufacturers' codes. Each code consists of not more than three capital letters
which is assigned on a permanent basis. The third table in each section is a directory, alphabetized by the codes
of the manufacturers reporting in that section. Table 1 of the Appendix is a directory, alphabetized by the names of
the manufacturers reporting in all sections and includes their office addresses.

Information on the 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 (2d edition), published by the Society of .Dyers and Colourists.

Table 2 of the Appendix summarizes and gives the competitive status of U.S. general imports in 1970 of benzenoid
intermediates and finished benzenoid products, entered under schedule 4, parts 1B and 1C, of the Tariff Schedules of
the United States.

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. It is the sum--expressed in terms
of 100% active ingredient unless otherwise specified in the reporting
instructions--of the quantities:

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

Produced and transferred to other plants or establish-
ments of the same firm;

Produced and sold to other firms, including production
for another under a toll agreement (i.e., an agreement,
under which one firm furnishes the raw materials- and
pays the processing costs and the other firm prepares
the finished product and returns it to the first firm).

Produced and held in stock.

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

Purification of a commodity, unless inclusion of
such processing is specifically requested in
the reporting instructions for individual
sections;

Intermediate products which are formed in the
manufacturing process, but are not isolated
from the reaction system--that is, not
weighed, analyzed, or otherwise measured;

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 and
for export, or segregation in a warchouse
when title has passed to the purchaser in a
bona fide sale;
Shipments of a commodity produced by others under
toll agreements;
Shipments to subsidiary or affiliated companies.

SALES EXCLUDE:
A1l intra-company transfers within a corporate entity;
All sales of purchased commodities;

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

VALUE OF SALES is the net selling value f.o.b. plant or
warehouse, or delivered value, whichever represents the normal
industry practice.
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Combined production of all synthetic organic chemicals, tars, tar crudes, and crude products from petro-
leum and natural gas in 1970 was 233,110 million pounds--an increase of 4.2 percent over the output in 1969
(see table 1). Sales of these materials in 1970, which totaled 128,478 million pounds, valued at $13,638 million,
were 5.6 percent larger than in 1969 in terms of quantity and 2.2 percent larger in terms of value. These figures
include data on production and sales of chemicals measured at several successive steps in the manufacturing pro-
cess, and therefore they necessarily reflect some duplication.

In 1970, production of all synthetic organic chemicals, including cyclic intermediates and finished chemical
products, totaled 138,322 million pounds, or 2.7 percent more than the output in 1969. Production increased for
only three subgroups of products, however: Medicinal chemicals (214 million pounds) was 7.2 percent more than in
1969; miscellaneous chemicals (79,257 million pounds) was 4.7 percent more; and plastics and resin materials
(19,210 million pounds) was 3.5 percent more. Production of subgroups whicn declined in 1970 compared with 1969
included flavor and perfume materials (100 million pounds) down 16.7 percent, organic pigments (57 million pounds)
down 7.4 percent, and pesticides and related materials (1,034 million pounds) down 6.4 percent.

TABLE 1.--Synthetic organic chemicals and their raw materials: U.S. production and sales, 1969 and 1970

Sales
Production .
Quantity Value
Increase Increase Increase
Chemical or or or
decrease decrease decrease
1969 1970 (-), 1970 1969 1970 (=), 1970f 1969 1970 (-), 1970
over over over
1969! 19691 19691
Million | Million Million | Million Million | Million
pounds pounds Percent | pounds | pounds Percent | dollars | dollars | Percent
Grand total?e----------- 223,684 | 233,110 4.2 | 121,616 128,478 5.6 13,345 | 13,638 2.2
Tar----------=-=-m----m—eom - 7,688 7,609 -1.0 3,772 3,712 -1.6 37 36 -2.0
Tar crudes--------=---==--=-=--- 9,996 9,300 -7.0 6,644 6,533 -1.7 141 132 -6.4
Crude products from petro-
leum and natural. gas-------- 71,315 77,879 9.2 39,240 43,439 10.7 1,001 1,061 6.0
Synthetic organic chemicals,
total?-cmcmcmmommmeme- 134,685 | 138,322 2.7 71,961 | 74,794 3.9 12,166 | 12,409 2.0
Cyclic intermediates-------- 28,571 28,257 -1.1 12,398 12,976 4.7 1,208 1,260 4.3
Dyes------=-=c--m-mmmmeoooo 240 235 -2.4 221 223 1.1 385 390 1.3
Organic pigments------------ 61 57 -7.4 51 47 -7.1 133 123 -7.6
Medicinal chemicals--------- 200 214 7.2 145 155 6.7 462 510 10.4
Flavor and perfume mate-
rials--------m--c--mmmmo- 120 100 -16.7 104 92 -11.6 94 89 -4.8
Plastics and resin mate-
rials------------mm-m-meo- 18,557 19,210 3.5 15,922 17,074 7.2 3,175 3,266 2.9
Rubber-processing chem-
icals--------cmmmmommm oo 303 298 -1.7 229 228 -.7 144 149 3.1
Elastomers (synthetic
rubbers)------------mm---- 4,524 4,438 -1.9 3,918 3,820 -2.5 1,060 1,032 -2.6
Plasticizers-------=--=--=---- 1,382 1,336 -3.3 1,275 1,239 -2.8 266 235 -11.7
Surface-active agents------- 3,901 3,886 -.4 1,988 2,061 3.7 370 387 4.7
Pesticides and related
products--------------o--o 1,104 1,034 -6.4 929 881 -5.1 851 870 2.2
Miscellaneous chemicals----- 75,720 79,257 4.7 34,782| 35,998 3.5 4,018 4,097 1.9

T percentages calculated from figures rounded to thousands.
2 Because of rounding, figures may not add to the totals shown.
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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, and miscellaneous chemicals (acyclic intermediates and acyclic and cyclic finished products). 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 nec-
essarily include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finished products combined) in 1970 was
138, 322 million pounds, or 2.7 percent more than the output of 134,685 million pounds reported for 1969 and 32.1
percent more than the output of 104,711 million pounds reported for 1967 (see table 2). Sales of synthetic organic
chemicals in 1970 amounted to 74,794 million pounds, valued at $12,409 million, compared with 71,961 million pounds,
valued at $12,166 in 1969 and 55,177 million pounds, valued at $10,438 million in 1967. Production of all cyclic
products (intermediates and finished products combined) in 1970 totaled 43,245 million pounds, or 0.9 percent less
than the 43,656 million pounds reported for 1969 and 29.2 percent more than the 33,479 million pounds reported for
1967. Production of all acyclic products in 1970 totaled 95,077 million pounds, or 4.4 percent more than the
91,028 million pounds reported for 1969 and 33.5 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, 1967, 1969 and 1970

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

Increase, or decrease (-)
Chemical 1967} 1969 1970
1970 over 1970 over
1967 1969
Percent Percent
Organic chemicals, eyclic and acycliég,
grand total:
Production-=----=ccmccoommm e 104,711,357 | 134,684,910 | 138,322,426 32.1 2.7
SaleS=mmmmmmmm oo 55,176,823 71,960,615 74,793,892 35.6 3.9
Sales value--==-mmmmoom e 10,438,453 12,166,311 12,409,252 18.9 2.0
Cyclic, total: )
Production----=---ceommmcom e 33,479,469 43,656,481 43,245,465 29.2 -.9
SaleS—mmmmmmm e e 19,328,628 23,927,329 24,571,197 27.1 2.7
Sales valug-----=----—--cc-mmmmmoooo 4,610,293 5,393,830 5,470,865 18.7 1.4
Acyclic, total:
Production-------=-c-cmmmmmmee oo 71,231,888 91,028,429 95,076,961 33.5 4.4
SaleSmmmmmmmm oo 35,848,195 48,033,286 50,222,695 40.1 4.6
Sales value--------cmocmmmmme oo 5,828,160 6,772,481 6,938,387 19.0 2.4
1. Cyclic Intermediates
Production---=---=-c--mcmmmmm oo 20,793,132 28,570,871 28,257,042 35.9 -1.1
SaleS-=mm=mmmmm oo e 9,461,180 12,398,249 12,976,217 37.2 4.7
Sales value----=----=ccecmmmmmo o 1,000,359 1,208,447 1,260,395 26.0 4.3
2. Dyes
Production---=--=cmc-ommc e 206,240 240,208 234,526 13.7 -2.4
Sal@S=—m=mmmmm e e 198,592 220,886 223,218 12.4 1.1
Sales valu@--=-====co-mmom oo 332,049 385,301 390,429 17.6 1.3
3. Organic Pigments
Production---=-=-=ccocmmm oo e 53,322 61,011 56,524 6.0 -7.4
S8leSmmmmmm e e 42,867 50,794 47,166 10.0 -7.1
Sales value----=------m-mmmom oo 108,354 133,149 122,965 13.5 -7.6
4. Medicinal Chemicals
Cyclic:
PTOAUCtiON=-mmmmmmmmmm o mmmmm e e 110,129 126,418 132,190 26,0 4.6
SaleS—==-m=mmmmm e 70,120 88,113 87,308 24.5 -.9
Sales value-====----—cco-ommmmmee 348,873 425,235 465,354 33.4 9.4
Acyclic:
Production-----==--==coomomm oo ee o 69,941 73,616 82,281 17.6 11.8
Sal@S=-mmmmmm e m e 56,804 56,689 67,206 18.3 18.6
Sales value------=--c-mmmmmmm oo 36,402 36,585 44,705 22.8 22.2

See footnote at end of table.




TABLE 2.--Synthetic organic chemicals:

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

GENERAL

Summary of U.S. production and sales of intermediates and
finished products, 1967, 1969 and 1970-- Continued

Increase, or decrease (-)

Chemical 1967! 1969 1970
1970 over 1970 over
1967 1969
Percent Percent
5. Flavor and Perfume Materials
Cyclic:
Production 57,978 61,353 52,543 -9.4 -14.4
Sales--------- 47,285 48,721 42,916 -9.2 -11.9
Sales value 52,866 52,873 52,045 -1.6 -1.6
Acyclic:
ProduCtion----=-======c-mmm=mmmmm——o—oo- 53,558 59,037 47,778 -10.8 -19.1
SaleS-=--mmmmmmmmmmmmmm e mm—m o ————mm o - = 49,311 54,843 48,587 -1.5 -11.4
Sales valu@-----=--=-c-c---m-mmo-——--oo--o— 40,495 40,753 37,057 -8.5 -9.1
6. Plastics and Resin Materials
Cyclic:
Production-----==mm===--mm--mmmmmmmm—m—m oo 5,033,497 6,435,204 6,799,570 35.1 5.7
Sa1ES§mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm—mm—me 4,224,121 5,386,791 5,793,962 37.2 7.6
Sales value 1,036,940 1,238,301 1,298,725 25.2 4.9
Acyclic:
ProduCtion---m-===--===cm-mmmmmmm o= 8,759,452 12,122,045 12,410,349 41.7 2.4
Sal€S--mm-m-mmmmmmmmm—mm——-—m———— oo 7,753,242 10,535,093 11,280,347 45.5 7.1
Sales value 1,635,690 1,936,452 1,967,356 20.3 1.6
7. Rubber-Processing Chemicals
Cyclic:
Production 220,139 254,792 255,477 16.1 .3
Sales---====-----mm-mo---o 169,970 194,012 196,485 15.6 1.3
Sales value 116,318 127,268 133,534 14.8 4.9
Acyclic:
Production 43,994 48,687 42,814 -2.7 -12.1
Sa]l€S----—---=mmmmmm—mmm—emmmm—m——mo oo 30,878 35,480 31,376 1.6 -11.6
Sales value 15,477 17,208 15,425 -.3 -10.4
8. FElastomers (Synthetic Rubbers)
Cyclic:
Production-------====-=c~----mmo-—---c-o--- 2,297,637 2,591,720 2,454,462 6.8 -5.3
SaleS-=-=-=m=-mmmm—mmmm——m—mm— e —o—oo-—-—o 1,940,099 2,172,843 1,998,632 3.0 -8.0
Sales value-------=-~—=-===m-m-c---------o- 439,580 520,141 485,092 10.4 -6.7
Acyclic:
Production----------commmmmmmmmo oo oo 1,524,908 1,932,337 1,983,114 30.0 2.6
1,321,945 1,744,740 1,821,293 37.8 4.4
434,657 539,365 547,236 25.9 1.5
9. Plasticizers
Cyclic:
Production-------cmmmmmmmm e 929,871 1,022,941 998,475 7.4 -2.4
SaleS—cmmmmmmmmm e mmmmmmmmmmmm e o mmmm—eoo 865,084 946,984 937,504 8.4 -1.0
Sales value------------ccomemmmmm e m e 167,827 164,709 143,736 -14.4 -12.7
Acyclic:
Production 332,908 359,290 337,601 1.4 -6.0
Sales-------- 296,767 327,618 301,612 1.6 -7.9
Sales value 93,142 101,161 91,100 -2.2 -9.9

See footnote. 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, 1969 and 1970-- Continued

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

Increase, or decrease (-)
Chemical 19671 1969 1970
1970 over 1970 over
1967 1969
Percent Percent
10. Surface-Active Agents

Cyclic:
Production--==--=e- oo m oo o 1,418,444 1,566,958 1,572,505 10.9 .4
SaleS-mmmmmm e oo 852,238 894,017 916,922 7.6 2.6
Sales value-=~-=--=cccmmcmm e 95,810 116,271 106,662 11.3 -8.3

Acyclic:
Production---==--cemmmomm e 2,060,851 2,334,063 2,313,681 12.3 -.9
Sales---mmmm e 897,786 1,094,098 1,144,535 27.5 4.6
Sales value-----=coo-coom oo 220,877 253,504 280,539 27.0 10.7

11. Pesticides and Related Products

Cyclic:
Production-------cmmmc e 823,158 819,436 727,133 -11.7 -11.3
Sales-=-m-mmm o mmm e 681,532 666,038 601,755 -11.7 -9.7
Sales valu@------momomm e 627,742 697,167 701,558 11.8 .6

Acyclic:
Production-=---ccocommmm oo 226,505 284,945 306,942 35.5 7.7
Sales---mmmmmm e 215,831 262,625 279,159 29.3 6.3
Sales valu@-------cmommmmme e 159,301 153,999 168,756 5.9 9.6

12. Miscellaneous Chemicals

Cyclic:
ProduCtion--====--=-cmcmm oo 1,535,922 1,905,569 1,705,018 11.0 -10.5
- ; 775,540 859,881 749,112 -3.4 -12.9
283,575 324,968 310,370 9.4 -4.5

Acyclic:
Production--=----c-ccmmmmom e 58,159,771 73,814,409 77,552,401 33.3 5.1
Sales--==m-mm oo 25,225,631 33,922,100 35,248,580 39.7 3.9
Sales valu@------ccocmmmmm e - 3,192,119 3,693,454 3,786,213 18.6 2.5

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

The following tabulation shows, by chemical groups, the number of companies that reported production in 1970 of
one or more of the chemicals included in the groups listed in table 2:

Number Number
of of
Chemical group companies Chemical group companies

Cyclic intermediates------------mmooooooconooo 211 Rubber-processing chemicals-----=-=-occucuoonn- 35
DyeS====m==-cmmm e 47 Elastomers (synthetic rubbers)----------------- 37
Organic pigments------=--eccocmommm e 35 Plasticizers-----==-cececememcmmmcccac e 60
Medicinal chemicals-------=----ccommmmmme 104 Surface-active agents---------------c-cooooooo 210
Flavor and perfume materials-------=---cee-u-- 50 Pesticides and related products---------------= 88

Plastics and resin materials------------coo--o 264 Miscellaneous chemicals----===---m--ccmcucaoo—o 321
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Tars

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
reflects the consumption of manufactured gas for industrial and house-
hold use. Water-gas and oil-gas tars have properties intermediate be-
tween those of petroleum asphalts and coal tars. Petroleum asphalts
are not usually considered to be raw materials for chemicals.

The quantity of tar produced in the United States in 1970 was al-
most entirely coal tar which amounted to 761 million gallons, or 1.0
percent less than.. the 769 million gallons produced in 1969 (see table 1.
U.S. production of water-gas and oil-gas tars was not reported to the
Commission for 1969 or 1970; production of these tars amounted to 21 mil-
lion gallons in 1968, according to trade publications. Sales of coal tar
in 1970 amounted to 371 million gallons, valued at $36 million, compared
with 377 million gallons, valued at $37 million, in 1969.

Consumption of tar in 1970 amounted to 767 million gallons, of which
658 million gallons was consumed in distillation and (by tar distillers
only) in other uses. Tar used as fuel amounted to 108 million gallons.
A lesser amount, 1.6 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, naphthalene, creosote 0oil, and pitch of tar.
Some of these products are identical with those obtained from petroleum.
Data for materials derived from petroleum are included, for the most
part, with the statistics for like materials derived from coke-oven gas
and tars, and are shown in tables 1 and 1B.

Domestic production of industrial and specification grades of
benzene reported by coke-oven operators and petroleum refinery 6perators2
in 1970 amounted to 1,134 million gallons--4.4 percent less than the
1,185 million gallons reported for 1969. These statistics include data
for benzene produced from light oil and petroleum. Sales of benzene by
coke-oven operators and petroleum operators in 1970 amounted to 654 mil-

T See also table 2 of this section which lists the products in table 1
and identifies the manufacturers by code. These codes are given in
table 3.

2 Statistics on production and sales of benzene, toluene, and xylene
by tar distillers cannot be shown because publication would reveal the
operations of individual companies.
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lion gallons, valued at $143 million, compared with 675 million gallons,
valued at $148 million, in 1969. In 1970 the output of toluene? (in-
cluding material produced for use in blending in aviation fuel) amounted
to 830 million gallons--9.2 percent more than the 759 million gallons
reported for 1969. Sales of toluene in 1970 were 430 million gallons,
valued at $77 million, compared with 418 million gallons, valued at

$76 million, in 1969. The output of xylene? in 1970 (including that
produced for blending in motor fuels) was 538 million gallons, com-
pared with 382 million gallons in 1969. About 99 percent of the 538
million gallons of xylene produced in 1970 was obtained from petroleum
sources.

Production of crude naphthalene in 1970 (including 291 million
pounds of petroleum-derived naphthalene) amounted to 719 million pounds,
compared with 854 million pounds in 1969. In 1970 the output of creosote
oil for wood preservation was 129 million gallons (100 percent creosote
basis), compared with 137 million gallons in 1969. Production of road
tar in 1970 was 53 million gallons, compared with 60 million gallons in
1969.

Some of the products obtained from tars and included in the
statistics in table 1 are derived from other products for which data
are also included in the table. The statistics, therefore, involve
considerable duplication, and for this reason no group totals or grand
totals are given. - It is estimated, that, after duplication has been
eliminated insofar as possible, the net value of the output (from all
sources) of these products and of tar burned as fuel was $634 million
in 1970, compared with $640 million in 1969 and $574 million in 1968.
The total value of sales of those products derived from coke-oven gas
and tars shown in table 1 (exclusive of coal tar itself), amounted to
$132 million in 1970, compared with $141 million in 1969.




TAR AND TAR CRUDES

TABLE 1. --Tar and tar crudes: U.S. production and sales, 1970 9

[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 any may not be published or where no data were reported.)
Table 2 lists separately gll products for which data on production or sales were reported and identifies the manu-
facturers reporting to the U.S. Tariff Commission]

: Sales
Product Unit Production -
of i Unit
. Quantity Value
quantity value?
1,000
dollars
Tar?: Coke-oven Operators----------=-=----------- 1,000 gal-- 760,926 371,203 35,804 $0.10
Crude light oil:® Coke-oven operators----------- 1,000 gal-- 244,107 98,060 11,888 12
Intermediate light oil: Coke-oven operators------ 1,000 gal-- 5,066 1,187 102 09
Light-oil distillates:
Benzene, specification and industrial grades,
total® Toeemmmmmmmmmmmm e emmmemmmeme oo 1,000 gal-- 1,133,520 653,977 143,331 .22
Coke-oven operators--------------=-======-=-=---- 1,000 gal-- 93,492 92,117 19,793 .21
Petroleum operators--------------=-=--==---=-=--- 1,000 gal-- 1,040,028 561,860 123,538 22
Toluene, all grades, total 1,000 gal-- 829,607 430,478 77,378 18
Coke-oven Operators------=-----=-=------------- 1,000 gal-- 17,041 16,765 3,093 18
Petroleum operators----------- 1,000 gal-- 812,566 413,713 74,285 18
Xylene, all grades™ ------------ 1,000 gal-- 537,637 453,913 75,794 17
Coke-oven operators----------- 1,000 gal-- 4,501 4,752 945 20
Petroleum operators----------- 1,000 gal-- 533,136 449,161 74,849 17
Solvent naphtha, total---------- 1,000 gal-- 4,539 ces .
Coke-oven operators-------------- 1,000 gal-- 3,707 3,288 536 16
Tar distillers-------=-------==--- 1,000 gal-- 832 .o
Naphthalene, crude (tar distillers and coke-oven
operators), total ------------------- it 1,000 1b--- 428,086
Solidifying at-- . )
Less than 74° C---------oommmmmmmmmmmmmmmmm oo 1,000 1b--- 19,364 10,209 160 .02
74° C. to less than 79° C------===-=-mm-moomon 1,000 1b--- 408,722
Crude tar-acid oils:® Coke-oven operators------- 1,000 gal-- 18,989 18,804 3,195 .17
Creosote oil (Dead oil) (tar distillers and coke-
oven operators) (100% creosote basis),
Fe B NI 1,000 gal-- 128,933 121,812 22,686
Distillate as such (100% creosote basis)-------- 1,000 gal-- 103,374 97,861 15,892 .16
Creosote content of coal-tar solution (100%
creosote basis) —-------mcmmmmmmmmmmmeomooo gal-- 25,559 23,951 76,794 M
All other distillates, total gal-- 90,038 60,855 13,602 .22
Coke-oven operators, total gal-- 7,956 6,227 982 16
From light 0il----------------------mommmmmooe gal-- 4,693 3,019 698 .23
Other®-mmommcmmmmmmommmmemeee- gal-- 3,263 3,208 284 .09
Tar distillers’—----mmmmommmmmmmmmmmmomoeeoo i gal-- 82,082 54,628 12,620 .23
Tar, road-----=-=-----=-mm-----------TCoo—eo-ooooo gal-- 53,005 53,785 7,289 14
Tar, refined, for other uses gal-- 9,712 9,565 2,263 24
Pitch of tar (tar distillers and coke-oven i
operators), total----------=------o-o-o-o-oooo- !1,000 tons 1,758 1,292 46,401 35.91
Soft (water softening point less than 110° F.)--{ 1,000 tons 628 322 8,250 25.62
Medium (water softening point 110° F. to
160° F.)--=mmm--mm-mmm-mmmmmmommmmommmmoo oo 1,000 tons 231 203 8,858 43.64
Hard (water softening point over 160° F.)lo ————— 1,000 tons 899 767 29,293 38.19

! Unit value per gallon, pound, or tom, as specified.

2 Includes only data for coal tar reported to the Division of Fossil Fuels, U.S. Bureau of Mines. Data on U.S. prc
duction of water-gas tar and oil-gas tar are not collected by the Tariff Commission, but according to trade publica-
tions, 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

Note.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Division of Fossil Fuels,

U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced in tar and petroleum refineries
are compiled by the U.S. Tariff Commission.
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TABLE 1. --Tar and tar crudes: U.S. production and sales, 1970--Continued

Footnotes for table 1--Continued

companies. Production of benzene, toluene, and xylene by tar distillers decreased in 1970, compared with 1969.
The annual production statistics for petroleum operators on benzene, toluene, and xylene are not comparable with

the combined monthly production figures, due to fiscal year revisions.
* Includes data for material produced for use in blending motor fuels.

° Statistics represent combined data for the commercial grades of naphthalene. Because of conversion of naphtha-

lene from one grade to another, the figures may include some duplication.
5 Statistics include data only for creosote o0il sold for, or used in, wood preserving.

7 In 1970, production of coal tar solution containing creosote (100% solution basis) amounted to 38,676 thousand
gallons; sales were 39,593 thousand gallons, valued at 6,794 thousand dollars, with a unit value of $0.17 per gallon.

® Includes data for crude sodium phenolate.

9 Includes data for crude light oil, benzene, toluene, xylene, ethylbenzene, rubber-reclaiming oils, pyridine
crude bases, crude tar-acid oils, crude cresylic acid, methylnaphthalene, crude tar for other uses, and sales of

solvent naphtha and naphthalene solidifying at 74° C. to less than 79° C.
1% Includes hard pitch and pitch emulsion.

TABLE lA.--Tar: U.S. production and consumption, 1969 and 1970

(In thousands of gallons)

Product

1969 1970
PRODUCTION
Coal tar from coke-oven byproduct plants, totall----— ool .. 768,766 760,926
CONSUMPTION
S 765,886 767,299
Tar consumed by distillation, total---—----mmmmmmmo oo ______ 667,150 657,731
Coal tar distilled or topped by coke-oven operators!------coooo o _________________ 282,785 280,892
Coal tar, water-gas tar, and oil-gas tar distilled by tar distillers?----ecomoooomooooo___ 384,365 376,839
Tar consumed chiefly as fuell-----—- oo 98,065 107,967
Coal tar consumed at coke-oven plants for roads and upkeepl-------occmoomoooo o _______ 671 1,601

T

Reported to the Division of Fossil Fuels, U.S. Bureau of Mines.
2

Reported to U.S. Tariff 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 or as fuel by tar distillers.



TAR AND TAR CRUDES

TABLE 1B.--Tar and tar crudes: Summary of U.S. production of specified products, 1967,1969-1970

1

Unit Increase, or decrease (-)
Chemical 1
emica uaﬁiit 1967 1969 1970 1970 over 1970 over
4 Y 1967 1969
Percent Percent
| UL S e 1,000 gal-- | 780,334 768,766 760,926 =2.5 -1.0
Benzene:
Coke-oven operators----------==-=---- 1,000 gal-- 90,642 101,695 93,492 3.1 -8.1
Petroleum operators-----------=----- 1,000 gal-- 878,704 1,083,653 1,040,028 18.4 -4.0
Total-----==m-===--------m——--o-- 1,000 gal-- | 969,346 | 1,185,348 | 1,133,520 16.9 -4.4
Toluene: >
Coke-oven operators-----------=----- 1,000 gal-- 19,357 19,603 17,041 -12.0 -13.1
Petroleum operators----------------- 1,000 gal-- 624,454 739,855 812,566 30.1 9.8
Total---=-===m=-cm-cmmmmmmmmmom oo 1,000 gal-- | 643,811 759,458 829,607 28.9 9.2
Xylene:3
Coke-oven operators----------=------ 1,000 gal-- 5,488 5,246 4,501 -18.0 -14.2
Petroleum operators--- 1,000 gal-- 449,349 | “376,596 | “533,136 18.6 41.6
Total---------=m--emmmmm——mm-m o= 1,000 gal-- | 454,837 381,842 537,637 18.2 40.8
Naphthalene:
Crude’----=-=-=cmmm-m- B -| 1,000 1b--- | 520,991 495,863 428,086 -17.8 -13.7
Petroleum naphthalene, all
grades------=-----=-=-----------o 1,000 1b--- | 376,679 357,637 290,545 -22.9 -18.8
Total---===-=-=c-co---mmmm—mmmomm o 1,000 1b--- | 897,670 853,500 718,631 -19.9 -15.8
Creosote oil (Dead oil):6
Distillate as such (100%
creosote basis)------------------ 1,000 gal-- | 108,832 118,316 103,374 -5.0 -12.6
Creosote content of coal-tar
solution (100% creosote
basis)-=-===-=-=---mmmmmoSoooomoo 1,000 gal-- 17,402 18,598 25,559 46.9 37.4
Total----====---scmommmmmooomoo——— 1,000 gal-- | 126,234 136,914 128,933 2.1 -5.8
T Standard reference base period for Federal Government general-purpose index numbers.

2 Includes data for coal tar reported to the Division of Fossil Fuels, U.S. Bureau of Mines.
3 Data reported by tar distillers are not included because publication would disclose the operations of individual

companies.

4 Includes data for material produced for use in blending motor fuels.

figures which included some o-xylene.
5 Naphthalene solidifying at less

than 79° C.

and represent combined data for the commercial grades of naphthalene to avoid disclosure of the operations of

individual companies.

Because of conversion between grades, the figures may i

nclude some duplication.

Statistics

on naphthalene refined from domestic crudes are reported in the section on cyclic intermediates.
6 Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood preserving.

Statistics are not comparable with monthly

Figures include production by tar distillers and coke-oven operators
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TABLE 2.--Tar crudes for which U.S.

SYNTHETIC ORGANIC CHEMICALS, 1970

production or sales were reported

identified by manufacturer, 1970

[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 Fossil Fuels, U.S. Bureau of Mines)]

Product Manufacturers' identification codes
(according to list in table 3)
*Crude light 0F 1 e m o CBT.
Light-o0il distillates:
*Benzene, specification and industrial gradesl ---------- ACY, KPP.
*Toluene, all grades’-----—ooo oo ______________ ACY, KPP.
*Xylene, all grades'---—ooooo o ____________ ACY.
*Solvent naphtha’-----cooo oo ACY, NEV, PAI.
*All other light-oil distillates---eoeoooo________ ACY, KPT. PAI.
Pyridine crude bases------coooooooo . ACP, KPT.
*Naphthalene, crude, solidifying at--
*Less than 74° Cle-ooooooooo oo COP.
*74° C. to less than 79° C:!
74° C. to less than 76° Ce----ooooomocommmooo KPT.
76° C. to less than 79° Ce-ooomooommcmooo . ACP, KPT.
Methylnaphthalene---------cooommm o KPT.
*Crude tar-acid oils:’
Tar-acid content 5% to less than 24%--------—-cocc-___ ACP, KPT, RIL.
Tar-acid content 24% to 50%--------—ccocmmomcmm__ ACP, RIL, WTC.
Cresylic acid, crude-------cemmmmmme . ACP, KPT, PRD.
*Creosote 0il (Dead oil):
*Distillate as such®---ooooomoomo o ACP, CBT, COP, HUS, KPT, RIL, WIC.
*Creosote in coal-tar solution’------eooccoocmococooooo ACP, KPT, RIL, WTC.
*All other distillate products’ ACP, KPT.
*TAT, TOAA-- === === o= m oo e .. ACP, KPT, RIL.
Tar for other uses:
Crude---------cmcommmm B e E L T T P KPT.
*Refined! - - oo oo . ACP, KPT, RIL.
*Pitch of tar:
*Soft (water softening point less than 110° F.)1 -------- ACP, KPT, WTC.
*Medium (water softening point 110° F. to 166° F.)'-—__. ACP, CBT, COP, KPT, RIL, WTC.
*Hard (water softening point above 160° F.)'--coo______ ACP, HUS, KPT, RIL.
Pitch emulsion----occmmmm e JEN.

1 Does not include manufacturers'
U.S. Bureau of Mines.
1971, entitled '"Coke Producers in the U.S. in 1970".

identification codes for producers who report to the Division of Fossil Fuels,
Those producers are listed in the U.S. Bureau of Mines Mineral Industry Survey, July 30,

TABLE 3.--Tar and tar crudes: Directory of manufacturers, 1970

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production or sales of tar and tar crudes to the U.S. Tariff Commisson for

1970 are listed below in the order of their identification

codes as used in table 2]

Code Code
identi- Name of company identi- Name of company
fication fication
ACP Allied Chemical Corp., Plastics Div. KPT Koppers Co ., Inc., Organic Materials Div.
ACY American Cyanamid Co.
CBT Samuel Cabot, Inc. NEV Neville Chemical Co.
CoP Coopers Creek Chemical Corp.
HUS Husky Briquetting, Inc. PAI Pennsylvania Industrial Chemical Corp.
PRD Productol Chemical Co., Inc.
JEN Jennison-Wright Corp. RIL Reilly Tar & Chemical Corp.
KPP Sinclair-Koppers Co. WTC Witco Chemical Co., Inc.

Note.--For complete names and addresses of the above reporting companies, refer to table 1 in the Appendix.
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FOR CHEMICAL CONVERSION

Crude products that are derived from petroleum and natural gas!
are related to the intermediates and finished products made from such
crudes in much the same way that crude products derived from the dis-
tillation of coal tar are related to their intermediates and finished
products. Many of the crude products derived from petroleum are
identical with those derived from coal tar (e.g., benzene, toluene,
and xylene). Considerable duplication exists in the statistics on the
production and sales of petroleum crudes because some of these crude
chemicals are converted to other crude products derived from petroleum
and because data on some production and sales are reported at succes-
sive stages in the conversion process. Notwithstanding these duplica-
tions, the statistics are sufficiently accurate to indicate trends in
the industry and to serve as a basis for general comparison. Many of
the crude 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, depending on prevailing economic conditions; but in this
report every effort has been made to exclude data on matewials that are
used as fuel; however, data are included on toluene and Xxylene which are
used in blending aviation and motor fuel.

The output of crude products derived from petroleum and natural gas
as a group amounted to 77,879 million pounds in 1970, or 9.2 percent
more than the 71,315 m11110n pounds reported for 1969 (table 1).%2 The
larger output in 1970 is accounted for chiefly by increased production
of ethylene, propane, xylenes, and ethane. Sales of crude chemicals
from petroleum in 1970 amounted to 43,439 million pounds, valued at
$1,061 million, compared with 39,240 million pounds, valued at §1,001
million, in 1969.

The output of aromatic and naphthenic products irom petroleum
amounted to 21,079 million pounds in 1970, compared with 19,134 million
pounds in 1969. Sales in 1970, which amounted to 13,571 million pounds,
valued at $323 million, were 1803 million pounds larger, and valued at
$22 million more, than those in 1969. The output of 1° and 2° benzene
from petroleum amounted to 7,675 million pounds in 1970--4.0 percent
less than the 7,997 million pounds produced in 1969. The output of
toluene in 1969 was 5,907 million pounds--9.8 percent more than the
5,379 million pounds produced in 1969. Production of Xylene was 3,844
million pounds in 1970, compared with 2,715 million pounds in 1969.
These figures include toluene and xylene used in blends in aviation and
motor-grade gasolines. Production of naphthalene, 291 million pounds
in 1970 was 67,092 thousand pounds less than production in 1969. The
output of 24.7 million pounds of naphthenic acids in 1970 was 3.3 mil-
lion pounds less than that produced 1969.

1 Statistics on aromatic chemicals from coal tar are reported in
"Tar and Tar Crudes'.

2 See also table 2 which lists these products and identifies the manu-

facturers by codes. These codes are given in table 3.

462-669 O - 72 - 2
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Production of all aliphatic hydrocarbons and derivatives from
petroleum and natural gas was 56,800 million pounds in 1970, compared,
with 52,182 million pounds in 1969. Sales of these products were
29,868 million pounds, valued at $738 million, in 1970 compared with
27,472 million pounds, valued at $701 million in 1969. The statistics
on production of acetylene include only acetylene produced from hydro-
carbons and used as raw material in the production of other chemicals.
Total production of acetylene for chemical synthesis is reported to
the U.S. Bureau of the Census. In 1970, production of acetylene from
hydrocarbon sources, amounted to 472 million pounds. Production of
ethylene was 18,089 million pounds in 1970--10.1 percent more than the
16,436 million pounds produced in 1969. The output of propylene and
propane-propylene mixture was 6,641 million pounds in 1970--8.2 per-
cent less than the 7,235 million pounds produced in 1969. Production
of 1,3-butadiene, one of the principal ingredients of S-type synthetic
rubber, was 3,101 million pounds in 1970, compared with the output of
3,123 million pounds in 1969, the largest on record.

The following tabulation shows the number of companies that re-~
ported production of organic chemical crudes in 1970.

Number
of
Chemical group companies
Tar crudes------------~ 13

Petroleum crudes------- 74
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TABLE l.--Crude products from petroleum and natural gas for chemical conversion: U.S. production

and sales, 1970

[Listed below are the crude 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 conmfi-

dence and may not be published or where no data were reported.) Table 2 lists separately all products from

petroleum and natural gas for chemical conversion for which data on production or sales were reported and identi-

fies the manufacturers of each]

Sales
Product Production -
. Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total-=-====---m- - e oo oo e 77,879,080 43,438,980 1,060,947 $0.024
AROMATICS AND NAPHTHENES?

TOtAl--mmmmm e e e e e e oo 21,079,182 13,570,825 322,799 .024
Benzene (1° and 2°) =------m-momm oo mmm o mm e m oo 7,675,406 4,146,527 123,538 .030
Naphthalene, all grades---------=-----------=-c-------o-o------o- 290,545 201,474 10,562 .052
Naphthenic acid, total------===----e---oomooomooem oo 24,662 19,044 1,691 .089

Acid number less than 150-------------cmmmmom e m e m e 10,269 v e
Acid number 150 and over 14,393
Toluene, all grades, total 5,907,400 3,007,740 74,285 .025
Nitration grade, 1°----------ooommmmmommeemme 4,184,190 2,382,466 60,683 .025
Pure commgrcial grade, 2° 427,505 . . .
All other ---cmem e - 1,295,705 625,274 13,602 .022
Xylenes, mixed, total-------=---=----c-meooooommoommooooomoe 3,843,910 3,238,451 74,849 .023
Xylene, 3°-=-mmmmmmom oo 513,640 504,044 12,017 .024
XYlene, 5°=nmmmmmmmmm o oo oo e 592,179 569,741 14,002 .025
ALl other d-mmm oo e 2,738,091 2,164,666 48,830 .023
All other aromatics and naphthenes“ ----------------------------- 3,337,259 2,957,589 37,874 .013
ALIPHATIC HYDROCARBONS
TORALm == — = m = m = oo m o m oo 56,799,898 | 29,868,155 738,148 .025
C, hydrocarbons, total---=-=---==----=--cc----oooooooooo—mooooooo 23,523,203
Acetylene’ 471;685 S cen ..
Ethane---------- 4,962,433 3,523,887 30,707 .009
Ethylene-------- 18,089,085 5,046,920 156,053 .031
C, and C; hydrocarbons, 2,128,452
C3 hydrocarbons, total 15,426,916 9,993,278 157,356 .016
8,786,067 6,894,751 74,749 .011
6,640,849 3,098,527 82,607 .027
Cy hydrocarbons, total-------=----=----ooommmmmo oo oo oo 10,472,783 6,658,458 266,722 .04C
1,3-Butadiene, grade for rubbers (elastomers)----------------- 3,101,437 1,947,218 163,967 .084
Butadiene and butylene fractions----- B L L e L e 743,492 409,320 12,846 .031
M= BULANE —= = === === m === m = m oo m e m e mmm o mmmmmmmmem oo 2,757,102 1,276,126 13,278 .01¢
1-Butene-=-===m——m- - e e ———-o——-- - 58,139 50,183 2,554 .051
1-Butene and 2-butene MiXtUres —--=------cco-mmmmmmmmmmmomoonoo 1,594,461 1,621,445 43,894 .02
Isobutane-=======ccc- o ee oo m-o—cose—e e 809,500 211,152 2,224 .011
Isobutylene 580,746 327,194 12,600 .03¢
All Other8-me oo e e oo o 827,906 815,820 15,359 .01¢
Cs hydrocarbons, total-----------=-=----cmomoooooommmm oo 1,142,935 490,584 16,391 .03!
Isoprene (2-Methyl-1,3-butadiene) 351,610 65,778 6,700 .10:
Pentenes, mixed---=------c-mmommmmm o m—ommom oo 330,105 e e .
All Other 9 ---cmmm oo e m oo 461,220 424,806 9,691 .02:

See footnotes at end of table.
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TABLE 1. -- Crude products from petroleum and natural gas for chemical conversion: U.S. production
and sales, 1970--Continued

Sales
Product Production ] Unit
Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
ALIPHATIC HYDROCARBONS--Continued
All other aliphatic hydrocarbons, derivatives, and mixtures,

L B et 4,105,609 4,155,028 110,919 $0.027
Alpha olefins!0-cccccocmooaoo 185,055 129,662 8,105 .062
Diisobutylene (Diisobutene) 36,032 . e e
Heptenes, MiXed-----=mmmommm oo oo oo 138,640 72,889 2,396 .033
Hexanes and other C¢ hydrocarbons 275,863 230,173 7,394 .032
Nonene (Tripropylene)-------==----c-mmcmmmo e m e 323,782 224,411 8,429 .038
n-Paraffins, total--ooo oo oo o 1,015,611 520,960 16,997 .033

Carbon chain length, C;,-C,4 508,199 e cen oo

Other--mm e e e e e 507,412 520,960 16,997 .033
Polybutenellee o oo oo 155,338 145,877 9,678 .066
Tetrapropylene------------- 371,866 180,226 6,213 .034
Hydrocarben derivatives 117,091 113,775 9,096 .080
All Otherd3emm oo e e 1,486,331 2,537,055 42,611 .017

! 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, xylene, and
naphthalene from all sources are given in tables 1 and 1B of "Tar and Tar Crudes''.
3 Includes toluene and xylene used as solvents, as well as that which is blended in aviation and motor gasolines.
* Includes data for 90-percent benzene, crude cresylic acid, alkyl aromatics, distillates, solvents, and miscellaneous
cyclic hydrocarbons.
5 Production figures on acetylene from c¢alcium carbide for chemical synthesis are collected by the U.S. Bureau of
the Census.
Includes data for propane-propylene mixture.

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

® Includes data for 2-butene, mixed butylenes, and mixed olefins.

® Includes data for isopentane, pentenes, and Cy hydrocarbon mixtures.

1% Includes data for the following molecular weight ranges: Cg-C;; Cg-Cyo; Cy11-Cys5 Cy15-Cpg; and Cyg-Cyq.
11 Includes compounds having a molecular weight of 3,000 or less.

12 Tncludes data for butyl, ethyl, methyl, and miscellaneous mercaptans.

1% Includes data for acetylene (sales only), ethane-ethylene mixture, heptane, methane, octanes, and hydrocarbon
mixtures.
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TABLE 2. --Crude products from petroleum and natural gas for chemical conversion for which U.S.

production or sales were reported,

identified by manufacturer, 1970

[Crude products from petroleum and natural gas for chemical conversion for which separate statistics are given in
table 1 are marked below with an asterisk (*); products not so marked do not appear in table 1 because the re-

ported data are accepted in confidence and may not be published.

are taken from table 3.
designated product]

Manufacturers' identification codes shown below

An x signifies that the manufacturer did not consent to his identification with the

Product

Manufacturers' identification codes
(according to list in table 3)

AROMATICS AND NAPHTHENES

*Benzene (except motor grade):
*Benzene, 1%--—-mommmmmmmm e m oo

*Benzene, 2°
Cresylic acid, crude---------=-------------—o-ooom-omooo-oo-
*Naphthalene, all grades-----------------c-----—==----ooc
*Naphthenic acids:

*Acid number lower than 150
Acid number 150-199---------------
Acid number 200-224-------=---=---
Acid number 225-249---------------

Sodium carbolate and phenate, crude
*Toluene:
*Nitration grade, 1°

*Pure commercial grade, 2°
Solvent grade, 90%--------=-=--------o-mmmmmm—mo——ooooooo-
All Other-=-=--==-=cc-cmm e cemmcm e mmemcccce—mee———e——————

*Xylenes, mixed:
Aviation grade---

All other aromatics, naphthenes, distillates and solvents---

ALIPHATIC HYDROCARBONS
C: hydrocarbon: Methane------------------------—--o--oooooo

*C, hydrocarbons:

*Cp, and C3 hydrocarbons, mixed----==--------=----c-c-----nmoo-
*C3 hydrocarbons:
*PrOpaNE--=-=-========mmme— e oemo—o-—————o—eoooosooo-

*Propane-propylene mixture---------------------------ooooo-
*Propylene---------------------m--—-oooo-osoo-soosoooossoes

*Cy hydrocarbons:
*1,3-Butadiene, grade for rubbers (elastomers)-------------

*Butadiene and butylene fractions----------=-=---------ooo-
*neButane--------c-cmmmmmme e cmem———cmemmmm—

*]-Butene-----------==-m-emmcmmmoc— oo -——o—-o—o-ooooo—-
2-BUtene--======-=-- s e e em oo mme-o-o-———————-o

ACU, APR, ASH, ATR, CCP, CPI, CSD, CSO, CSP, DLH,
ENJ, GOC, GRS, HES, MOC, MON, PLC, PPR, SHC, SHO,

SKO, SM, SNT, SOG, SUN, TOC, TX, UCC, UOC, VPT.
DOW, SHO, SOC.
PRD.

ASH, COL, MON, SUN, TID.

ATR, SOC, SUN, TX.
ATR, PRD, SOC, SUN.
ATR, PRD, SOC.

soC.

ATR.

ASH, ATR, CCP, CSD, CSP, DLH, ENJ, GOC, HES, MOC,
MON, PLC, PPR, SHC, SHO, SNT, SOG, SUN, TOC, TX,
ucc, uoC, VPT.

ATR, CPI, DOW, ENJ, LEN, MON, UCC.

CO, FG, SKO.

ACC, ATR, ELP, GRS, PLC, SM, SOC, SUN, TX.

CSD, CSO.

DLH, MOC, PPR, UOC.

ASH, HES, SOG, TX.

ATR, CCP, CPI, CSD, CSP, ENJ, HCR, LEN, MON, PPR,
SHC, SHO, SNT, SOC, STY, TOC, UCC, VPT.

ACC, ACU, ATR, CBN, CPI, CPX, DUP, ELP, ENJ, FG,
GOC, JCC, LEN, MOC, MON, OMC, PLC, PPR, SHC,
SOC, SOG, SOI, TX, USI, VPT.

CCP, MON.

DOW, DUP, MNO, MON, UCC, x.

ACU, ATR, CCP, ENJ, MON, PAN, PLC, SHO, SM, TX, USI.
ACU, ATR, BFG, CBN, CCP, CO, CPX, DOW, DUP, EKX, ELP,
ENJ, GOC, JCC, KPP, MON, OMC, PLC, SHC, SM, SNO,

ucc, USI.
ATR, CSO, ENJ, PLC.

AMO, APR, ASH, ATR, CCP, COR, CPI, CSD, CSO, CSP,
ENJ, GOC, GRS, JCC, MOC, OMC, PAN, PLC, SHC, SHO,
SM, SNT, SOG, SOI, SUN, TX, UOC, USI.

Goc.

ACU, AMO, ASH, ATR, BFG, CBN, CCP, CO, COR, CPX,
€SO, CSP, DOW, DUP, EKX, ELP, ENJ, GOC, JCC, KPP,
MOC, MON, PLC, SHO, SIO, SM, SNT, SOG, SOI, SUN,
TX, uccC, UocC.

APL, ATR, CBN, CPY, DOW, DUP, ELP, ENJ, FRS, MON,
PLC, PTT, SBI, SHC, SHO, SM, SOC, TID, TUS, UCC.

ACU, ATR, CO, CPX, DOW, EKX, GOC, GYR, KPP, PLC,
SHC, SHO, SOC, UCC.

ATR, COR, CPI, CSD, CSP, GRS, OMC, PAN, PLC, SHO,
SM, SNT, SOC, SOG, SUN, USI.

GoC, PLC, PTT.

MON, PLC.
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TABLE 2.--Crude products from petroleum and natural gas for chemical conversion for which U.S.
production or sales were reported, identified by manufacturer, 1970--Continued

Product

Manufacturers' identification codes
(according to list in table 3)

ALIPHATIC HYDROCARBONS--Continued

*C4 hydrocarbons--Continued
*1-Butene and 2-butene MiXtuUre--=----ccoomommmmomm oo
FIsobUtANe === === o e
*Isobutylene------c oo cm o o
All Other-=-m- oo o e
*Cs hydrocarbons:
Isopentane (2-Methylbutane)------commmmmmmmoo_
*Isoprene (2-Methyl-1,3-butadiene)--=--eemoomoooooo___
N=Pentane - - e oo e oo e
*Pentenes, MiXed---- - om oo oo -
All Other---- - oo
*Cs hydrocarbons:

Neohexane (2,2-Dimethylbutane)---==--ccoceooe o ___

All Other--- == m o e i

C7 hydrecarbons:
n-Heptane--- == oo oo oo

*Heptenes, mixed------oocmcmmmm i

All Other--=- o e m o oo
Cg hydrocarbons:
*Diisobutylene (Diisobutene)--------occoomom .

All Other-----c oo -
Hydrocarbons, C, and above:

*Nonene (Tripropylene)--------coommomm oo
*POlybutene- - -cm oo o o o
*Tetrapropylene --------------------------------------------

Tridecene concentrate---------=--cmcmmmcom oo

Triisobutylene---= == oo

All Other-=-- - oo e e

*All other aliphatic hydrocarbons, derivatives and
mixtures:
Hydrocarbons:
*Alpha olefins--Molecular weight ranges:
Ce-c'; -------------------------------------------------

All other-----c--m oo
*n-Paraffins--Carbon chain length:
C

*Hydrocarbon derivatives:
1-Butanethiol-----ooom oo
tert-Butyl-mercaptan (2-Methyl-2-propanethiol)----------
Cyclohexyl mercaptan-------=-=-ecmmmmmm o
Di-tert-butyl disulfide-----==meccmcomom oo
Di-tert-nonylpolysulfide----=-==cmoommmooomo
Ethyl mercaptan (Ethanethiol)-----eemeoooommoo o ___
Isopropyl mercaptan-------==-=ommmm e
Methyl mercaptan (Methanethiol)-=----ecooooomooooo o ___
tert-Nonyl mercaptan-------c--coom oo
n-Propyl mercaptan (1-Propanethiol)------ceecaooooooo
All Other--=-=- e oo -

Mixtures, not elsewhere classified-------=-ococcocooo___

APR,

AMO,
ATR,
ATR,
APR,

ATR,
csp,
ENJ,
BFG,

ENJ, GOC, PLC, PTT, SHO, SOC, TX, UOC.
PAN, PLC, SHO, SUN, TX, USI.
voc.

MON, PLC, SM, USI.

PAN,
ENJ,
PLC.
GYR,
ucc,

SHO,
MON,

SM.
APL, SHC.
APR,
ENJ,

PLC,

MON, TX.

ENJ,
PLC.
APR,

PLC,

PLC, uoc.
EKX,
csp,
ENJ,

PLC,
ENJ,
HCR,

HOU, SOI, TID.
TX, UCC. UOC.

ATR,
S0G.
ENJ,

PTT, TX.
PLC.

ATR,

ACC,

ATR,

ENJ.

ATR.

ATR, CO, EKX, ENJ, GOC, HCR, HOU, KPP, PLC, SOC, SUN,
TID, UCC.

HOU, UOC.
Csb, sOC, SOI.
CO, COR, ENJ, GOC, SOC, SUN, TX, UOC.

GYR,
SOC.
Goc,
GoC,

SOC.

SocC.
SoC.

S0G, UCC.

ucc.

PLC.
PLC.

PAS.

PLC.
PAS, PLC, UCC.
MON.
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TABLE 3.--Crude products from petroleum and natural gas for chemical conversion:
Directory of manufacturers, 1970

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production or sales of crude products from petroleum and natural gas for
chemical conversion to the U.S. Tariff Commission for 1970 are listed below in the order of their identification
codes as used in table 2]

Code Code
identi- Name of company identi- Name of company
fication fication
ACC Amoco Chemicals Corp. KPP Sinclair-Koppers Co.
ACU Allied Chemical Corp., Union Texas
Petroleum Div. LEN Leonard Refineries, Inc.
AMO American 0il Co. (Texas)
APL Ameripol, Inc. MNO Monochem, Inc.
APR Atlas Processing Co. MOC Marathon 0il Co., Texas Refining Div.
ASH Ashland 0il, Inc. MON Monsanto Co.
ATR Atlantic Richfield Co., ARCO Chemical Co. Div.
occ Oxirane Chemical Co.
BFG B. F. Goodrich Co., B. F. Goodrich Chemical oMC Olin Corp.
Co. Div.
PAN Amoco Production Co.
CBN Cities Service Co., Petrochemical Div. PAS Pennwalt Corp.
CCP Crown Central Petroleum Corp. PLC Phillips Petroleum Co.
co Continental 0il Co. PPR Phillips Puerto Rico Core, Inc.
COL Collier Carbon & Chemical Corp. PRD Productol Chemical Co., Inc.
COR Commonwealth 0il § Refining Co., Inc. PTT Petro-Tex Chemical Corp.
CPI Commonwealth Petrochemicals, Inc.
CPX Chemplex Co. RH Rohm & Haas Co.
CPY Copolymer Rubber § Chemical Corp.
CSD Cosden 0il § Chemical Co. SBI Standard Brands Chemical Industries, Inc.
CSO Cities Service 0Oil Co. SHC Shell 0il Co., Shell Chemical Co. Div.
CSP Coastal States Petrochemical Co. SHO Shell 0il Co.
SIO0 Standard 0il Co. of Ohio
DLH Amerada Hess Corp., Hess 0il & Chemical Div. SKO Skelly 0il Co.
DOW Dow Chemical Co. SM Mobil Chemical Co.
DUP E. I. duPont de Nemours & Co., Inc. SM Mobil 0il Corp.
SNO SunOlin Chemical Co.
EKX Eastman Kodak Co., Texas Eastman Co. Div. SNT Suntide Refining Co.
ELP El1 Paso Products Co. SoC Standard 0il Co. of California, Chevron
ENJ Enjay Chemical Co. Chemical Co.
SOG Charter International 0il Co.
FG Foster Grant Co., Inc. SOI American 0il Co. (Maryland)
FRS Firestone Tire § Rubber Co., Firestone STY Styrochem Corp.
Synthetic Rubber & Latex Co. Div. SUN Sun 0il Co.
SWC Shell § Commonwealth Chemicals, Inc.
GOC Gulf 0il Corp., Gulf Oil Chemicals
Co. - United States TID Getty 0il Co.
GRS Champlin Petroleum Co., Corpus TOC Tenneco 0il Co.
Christi Refinery TUS Texas-U.S. Chemical Co.
GYR Goodyear Tire & Rubber Co. X Texaco, Inc.
HCR Hercor Chemical Corp. ucc Union Carbide Corp.
HES Hess 0il Virgin Islands Corp. uoc Union 0il Co. of California
HOU Air Products & Chemical, Inc., Houdry USI National Distillers § Chemical Corp.,
Process & Chemical Co. Div. U. S. Industrial Chemicals Co. Div.
JCC Jefferson Chemical Co., Inc. VPT Vickers Refining Co., Inc.

Note.--For complete names and addresses of the above reporting companies, refer to table 1 in the Appendix.
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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 intermediates
are used in the manufacture of more advanced synthetic organic chemicals
and finished products, such as dyes, medicinal chemicals, elastomers
(synthetic rubbers), pesticides, and plastics and resin materials. Some
intermediates, however, are sold as end products without further proces-
sing. For example, refined naphthalene may be used as a raw material in
the manufacture of 2-naphthol or of other more advanced intermediates,
or it may be packaged and sold as a moth repellent or as a deodorant.

In 1970 almost half 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 production of cyclic intermediates (table 1)1 in 1970--28,257
million pounds--was 1.1 percent less than the output of 28,571 million
pounds reported for 1969, the largest output on record. The smaller
output of cyclic intermediates in 1970 reflects the decreased demand by
the chemical products industries, particularly those industries that pro-
duce plastics materials, dyes, pigments, and plasticizers. Sales of
cyclic intermediates in 1970 amounted to 12,976 million pounds, valued
at $1,260 million, compared with 12,398 million pounds, valued at $1,208
million, in 1969. 1In terms of quantity, sales of cyclic intermediates in
1970 were 4.7 percent larger than those in 1969 and in terms of value,
4.3 percent larger.

Production of ethylbenzene in 1970 was 4,827 million pounds, or
1.6 percent less than the 4,907 million pounds reported for 1969. Out-
put of styrene in 1970 was 4,335 million pounds, a decrease of 6.7 per-
cent from the 4,648 million pounds in 1969. Other intermediates whose
production exceeded 1 billion pounds in 1970 were cumene (1,983 million
pounds), cyclohexane (1,841 million pounds), phenol (1,755 million pounds),
p-xylene (1,590 million pounds), dimethyl terephthalate (1,447 million
pounds), and terephthalic acid (1,329 million pounds). The output of
other large-volume intermediates in 1970 compared with 1969 were: Ortho-
xylene, 799 million pounds (6.1 percent less than in 1969); phthalic
anhydride, 734 million pounds (3.4 percent less); cyclohexanone, 714
million pounds (1.5 percent larger); straight chain alkylbenzenes, 553
million pounds (4.5 percent larger); nitrobenzene, 548 million pounds
(13.1 percent larger); and isocyanates, 513 million pounds (21.7 per-
cent larger). Production of chlorobenzene amounted to 485 million
pounds (19.4 percent less than in 1969), and production of aniline was
398 million pounds, an increase of 19.3 percent over 1969. The above
16 chemicals accounted for 84 percent of the total output of cyclic
intermediates in 1970.

T See also table 2 of this section which lists these products alpha-

betically and identifies the manufacturers by codes. These codes are
given in table 3.
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TABLE l.--Cyclic intermediates: U.S. production and sales, 1970

[Listed below are all cyclic intermediates 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.)
reported and identifies the manufacturers of each]

Table 2 lists alphabetically all cyclic intermediates for which data on production or sales were

Sales
Chemical Production A
Quantity Value Unit
Value
1,000 1,000 1,000 Per
pounds pounds dollars pound
Total—mmmm e e o 28,257,042 | 12,976,217 1,260,395 $0.10
Acetanilide, tech-----oommmmmmom 4,221 317 79 .25
Acetoacetanilide-—-—-cm oo 4,006 3,917 1,659 .42
o-Acetoacetanisidide------commommmm e 644 686 677 .99
o-Acetoacetotoluidide---—----coommmmmm e 839 937 507 .54
Acetophenone, tech--————mcmmm ool 814 e P .
Alkylbenzenes?—m-mmo oo ooomooe e 553,166 536,487 53,834 .10
3'-Aminoacetanilide---------moommmm e 13 e e
4'-Aminoacetanilide (Acetyl-p-phenylenediamine)--------cccocommo- 187
5-Amino-2- (p-aminoanilino)benzenesulfonic acid---==mmmemmmmmm__ 10
1-Aminoanthraquinone and salt---—-—--===-ommmmmmme 955
2-Aminoanthraquinone and salt------- R e 536 .
2-Amino-p-benzenedisulfonic acid [SOzH=1]}-~——-cocoommmmmcaa 18
1-Amino-2-bromo-4-hydroxyanthraquinone-----==-eeecmmmme_____ 260 .
1-Amino-2-bromo-4-p-toluidinoanthraquinone-~----=-=—coemme—___ 24
1-Amino-5-chloroanthraquinone--—----=ocmmmmmmm e _______ 62
1-Amino-2,4-dibromoanthraquinone-==-=-——-mmommmmm e 435
4-Amino-3-hydroxy-1-naphthalenesulfonic acid (1,2,4-Acid)--------- 498
N- (4-Amino-3-methoxy-1-anthraquinonyl)-p-toluenesulfonamide-—---—- 24
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)----=--==ooov 497
7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)--------o-oo- 376
5(and’ 8)-Amino-2-naphthalenesulfonic acid (Cleve's acid, mixed)--- 50
6-Amino-2-naphthalenesulfonic acid (Broenner's acid)------=-—--oox 90
2-Amino-5-nitrobenzenesulfonic acid [SOgH=1]--=-mcoomomcmmaao_ 39
4-Amino-4'-nitro-2,2'-stilbenedisulfonic acid-------commmooemo_ 264 ee e .
Aniline (Aniline 0il)-----mmmmmmmmm e 398,362 194,857 22,368 .11
7-Anilino-4-hydroxy-2-naphthalenesulfonic acid (Phenyl J acid)---- ) 34 e e
Anilinomethanesulfonic acid and salt----—=-ocmmmmm o ____ 522
8-Anilino-1l-naphthalenesulfonic acid (Phenyl peri acid)----------- 129 .
0-Anisidine---c-o oo m e 1,845 . . ..
Anisole, tech----omcoommm e 298 80 36 .45
1-Benzamido-5-chloroanthraquinone-=-—=-——cemomome o _____ 45 . e ...
7H-Benz[de]anthracen-7-one (Benzanthrone)-----=-=-ocoomooooo____ 1,881 300 452 1.51
2-Benzothiazolethiol, sodium salt----—-—c—cmmmm o ___ 32,477 .
[4,4'-Bi-7H-benz[de]anthracene]-7,7'-dione----—==ccmcomommoo_ 681
1,4-Bis[1-anthraquinonylamino]anthraquinone-----—-——coooooeeoo___ 58
3-Bromo-7H-benz[de]anthracene-7-one (3-Bromobenzanthrone)--------- 197
1-Bromo-4- (methylamino)anthraquinone---=--=cecemmmmmmmmemem 24
Camphosulfonic acid--==—~mcmcmmmm e 271
1-Chloroanthraquinone------—-—c—om oo 127
2-Chloroanthraquinone———--=— - - oo 531 s v .
Chlorobenzene, MONO- ——==——m oo 484,914 66,755 3,699 .06
o- (p-Chlorobenzoyl)benzoic acid---=====-cm oo 523 e e
1-Chloro-2-methylanthraquinone-—-====---commomm oo 266
1-Chloro-4-nitrobenzene (Chloro-p-nitrobenzene)-------=-cocooema-o 88,854
4-Chloro-3-nitrobenzenesul fonamide---------ocommmemmeme 431
4-Chloro-3-nitrobenzenesulfonyl chloride---------cocmmmmmommo__ 426 vee e
o-Chlorotoluene (Benzyl chloride)------=-=mcomommmo 75,131 19,667 2,657 .14
Cresols, t0tal®mmm oo 91,414 94,436 20,260 .21
0-Cres0l—-mmm oo o 23,110 22,226 3,411 .15
(M, P)—CreS0l—mm o e o e 41,007 46,984 7,192 .15
ALl Other™ oo 27,297 25,226 9,657 .38
Cresylic acid, refined®-——-omoomommmm 98,334 75,217 11,573 .15
CUMEN = = = = = = e o o e oo o e e 1,983,349 1,200,395 45,591 .04
CycloheXane-——= - = e o e e e 1,841,052 1,795,881 61,522 .03

See footnotes at end of table.



CYCLIC INTERMEDIATES

TABLE l.--Cyclic intermediates: U.S. production and sales, 1970--Continued 23
Sales
Chemical Production Unit
Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars pound

CyclohexXanol----—==-=- oo o e oo e m oo e 10,156 1,396 $0.14

Cyclohexanone---------===-==—------ 714,470 33,777 3,800 .11

1,4-Diaminoanthraquinone 72 e .

2,6-Diaminoanthraquinone 158

1,4-Diamino-2,3-dihydroanthraquinone---------=----c----—---—uomoo oo 651

4,4'-Diamino-2,2'-stilbenedisulfonic acid--- 7,571

4,5'-Dibenzamido-1,1'-iminodianthraquinone--------------—---———-—-- 77

1,5-Dichloroanthraquinone 52 ce .

o-Dichlorobenzene--~--------cmmmmmmmmm—o 66,219 35,074 3,503 .10

p-Dichlorobenzene-----=-=-=---—-m---o—m oo oo oo oo oo 69,606 69,669 6,165 .09

3,3'-Dichlorobenzidine base and salts------------c----o-oooommmomo 3,656 3,492 4,227 1.21

2,5-Dichloro-4-(3-methyl-5-oxo0-2-pyrazolin-1-yl)benzenesulfonic
aCid-—=mmm e e 135

2,5-Dichlorosulfanilic acid---=-===-m--cmoom—cmommmcm e 81 v - ..

Dicyclopentadiene (includes cyclopentadiene)--- 66,841 36,220 1,489 .04

p-(Diethylamino)benzaldehyde-------=-=--co-o-ooaeo 44 . ces .

N,N-Diethylaniline------=--=-oommmmmmm e oo cm oo oo 2,342 1,556 814 .52

9,10-Dihydro-1,4-dihydroxy-9,10-dioxo-2-anthracenesulfonic acid---- 37 30 102 3.40

9,10-Dihydro-9,10~dioxo-1,5-anthracenedisulfonic acid, disodium
SAltm-m e m e e —— e m e — oo 315

9,10-Dihydro-9,10-dioxo-1,8-anthracenedisulfonic acid, potassium
LT B ittt 234

9,10-Dihydro-9,10-dioxo-2,6-anthracenedisulfonic acid and salt----- 363

9,10-Dihydro-9,10-dioxo-1-anthracenesulfonic acid and salt (Gold
LT o B et 1,507 . .

1,4-Dihydroxyanthraquinone (Quinizarin)--- 1,610 115 123 1.07

1,5-Dihydroxyanthraquinone (Anthrarufin)---------------c--oe-ou-uo- 112

1,8-Dihydroxy-4,5-dinitroanthraquinone (4,5-Dinitrochrysazin)------ 217

16,17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone)-------------- 404 v e .

N,N-Dimethylaniline----=--wm-mmmmmmmm e m oo m - . 9,954 1,985 .20

N,N-Dimethylbenzylaming-----===-=-c---——=—--m-oo——— oo oo oo oo oo 93 65 91 1.40

2,2-Dimethyl-1,1'-bianthraquinone----------==-=---c---o———mn-mom——- 134 . . ..

2,4-Dinitroaniline---=--~=------mmmmmmm e oo 196 135 107 .79

4,4'-Dinitrostilbene-2,2"-disulfonic acid-------=------ommmomoooooo 10,161

2,4(and 2,6)-Dinitrotoluene--—-==--=--——-—--—-m—-o—— oo ——o—o oo 296,503 e e ..

Diphenylamine------=-=====-==-=--mmm o m oo —em oo oo 29,423 14,646 3,581 .24

1,4-Di-p-toluidinoanthraquinone 108 e . “s

Divinylbenzene----- B it 3,204 2,654 1,771 .67

p-Dodecylphenol-—-=-m—--mmmm oo oo m oo oo 10,453 NN ..

N-Ethylaniline, refined-- 682 e . ..

Ethylbenzene - —-—-n-mmmm oo oo e e oo 4,827,273 512,673 19,413 .04

N-Ethyl-N-phenylbenzylamine 872 . . ..

Hippuric acid 1,099 1,105 985 .89

Hydroquinone, tech---- 13,681 13,152 10,143 .77

p-Hydroxybenzenesulfonic acid-----------=--oo--oocmmomo——m oo 8,049 8,179 924 .11

4-Hydroxymetanilamide---=---=m==-c=om—ooo oo oo oo 135 .

3-Hydroxy-2-methylcinchoninic acid---==------mm-mommmomm oo 179 |- .. .. ..

3-Hydroxy-2,7-naphthalenedisulfonic acid, potassium & sodium salts- 1,343 824 751 .91

7-Hydroxy-1,3-naphthalenedisulfonic acid and sodium salt----------- 968 21 15 .71

6-Hydroxy-2-naphthalenesulfonic acid and sodium salt--------------- 458

N- (7-Hydroxy-1l-naphthyl)acetamide---=--===-=---=-co--c—c-—mmm—mom e 23

1,1'-Iminobis[4-aminoanthraquinone]-------- 79

1,1'-Iminobis[5-benzamidoanthraquinone] 22

7,7'-Iminobis[4-hydroxy-2-naphthalenesulfonic acid]-----=---------- 20

1,1'-Iminobis[4-nitroanthraquinone]------==-=-=---——oo-mmmmoo— 66

1,1'-Iminodianthraquinone (1,1'-Dianthrimide)-----------------mm--v 82 ..

Isocyanic acid derivatives, total-------------—e-oo—-—m—mmmoooooooo 512,802 415,018 143,012 34
Polymethylene polyphenylisocyanate-----—-------=----- 132,028 82,394 28,320 .34
Toluene 2,4- and 2,6-diisocyanate (80/20 mixture)---- 304,900 287,134 91,107 .32
Other isocyanic acid derivatives---------—-------—co-—————oonoooo 75,874 45,490 23,585 .52

4,4'-Isopropylidenediphenol (Bisphenol A)--------------——-m-momoono 202,171 72,931 12,201 17

See footnotes at end of table.
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TABLE 1.--Cyclic intermediates: U.S. production and sales, 1970--Continued

Sales
Chemical Production Unit
Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars pound

Leuco quinizarin (1,4,9,10-Anthratetrol) 103

Melamine -===-=-- oo oo e 68,477

dl-p-Mentha-1,8-diene (Limonene)------=cocmmmmm o ________ 7,956

Metanilic acid (m-Aminobenzenesulfonic acid)-===m--mmcmmcoaaooanooo 1,202

p- (3-Methyl-5-ox0-2-pyrazolin-1-yl)benzenesulfonic acid--~~--=-=-—- 176 . . Ces

3-Methyl-1-phenyl-2-pyrazolin-5-one (Developer Z)-------==-ocooeano 81 66 97 $1.47

O-Methylstyrene-—-~-- oo oo o 19,063 12,737 789 .06

Naphthalene, solidifying at 79° C. or above (refined flake) (from
domestic crude)--—-—-—-= - m e 1,786 161 .09

3'-Nitroacetanilide 15 .

4'-Nitroacetanilide 277

Nitrobenzene-———=—c o oo e e 547,680 e .. ..

m-Nitrobenzenesulfonic acid and sodium salt 3,654 2,165 803 .37

p-Nitrophenol and sodium salt---=--=—-—mmmmmm 32,600 19,312 6,429 .33

4'- (p-Nitrophenyl)acetophenone---- 42 . e

5-Nitro-o-toluenesulfonic acid [SOH=1] 9,025 . .. v

5-Nitro-o-toluidine [NHp=1]----mmmcmmmmme 99 95 120 1.26

Nony Iphenol - - - - e e e e e o 78,134 32,138 3,564 .11

1-[ (7-0xo-7H-benz[de]anthracene-3-yl)amino]anthraquinone-------—--- 399 e .

Phenol, grand 10tald e . 1,755,278 769,010 53,998 .07
Natural, from coal tar and petroleum 47,071 28,685 2,503 .09
Synthetic, total----—--mmmmmomem e 1,708,207 740,325 51,495 .07

From cumene-------=-oommmm e 1,167,168 542,220 37,387 .07
Other synthetic-----mooommom e 541,039 198,105 14,108 .07

Phenylacetonitrile (a-Tolunitrile)-—----—cmommmmm .. 572 292 .51

p-Phenylazoaniline (C.I. Solvent Yellow 1) and hydrochloride 324 AN . .

Phthalic anhydride-------omccommmm . 734,020 440,846 40,126 .09

Picolines, total®mcmmcomommmmm . 4,479 2,839 997 .35
2-Picoline (a-Picoline)--- [N 852 298 .35
Other picolines-------mmmmmmm e 4,479 1,987 699 .35

Salicylaldehyde-=-—-m- oo 3,820 2,668 2,677 1.00

Salicylic acid, teCh--——mmommmm e 38,786 7,543 3,097 .41

Styrene, all grades-—-—-—-—mo oo 4,335,313 2,013,221 130,311 .06

Terephthalic acid 1,328,953 cee e

Terephthalic acid, dimethyl ester-------mmeme 1,446,937 729,802 103,734 14

1,4,5,8-Tetrahydroxyanthraquinone, leuco derivative---—-~-oooocoooo 149 . N

3,3'-Thiobis[7H-benz[de]anthracen-7-one] 24

Toluene-2,4-diamine (4-m-Tolylenediamine)--=--=-ocmmmmmmm o __ 132,760

o-(p-Toluoyl)benzoic acid--==-mcmmmmmcmme . 226 . . ..

4-(o-Tolylazo)-o-toluidine (C.I. Solvent Yellow 3)- 290 46 38 .83

1,2,4-Trichlorobenzene----~--cm oo 9,344 9,531 1,185 .12

l,3,3—Trimethy1—A2,a-indolineacetaldehyde -------------------------- 168 - -

1,3,3-Trimethyl-2-methyleneindoline (Trimethyl base)----=—-—cocou_ 332

7,7'-Ureylenebis[4-hydroxy-2-naphthalenesulfonic] (J acid Urea)---- 205

Violanthrone (Dibenzanthrone) 430

99,301 v R

798,706 777,145 23,069 .03
1,590,209 1,293,937 81,971 .06
2,680,748 1,629,380 365,424 22

! Calculated from rounded figures.

2 Includes straight-chain dodecylbenzene, tridecylbenzene and other striaght-chain alkylbenzenes. Branched-chain

alkylbenzenes are included in "All other cyclic intermediates."

% Includes data for coke ovens and gas-retort ovens, reported to the Division of Fossil Fuels, U.S. Bureau of Mines,
and for tar and petroleum refineries and other producers, reported to the U.S. Tariff Commission.
Figures include (o,m,p)-cresol from coal tar and some m-cresol and p-cresol.
Does not include ethylbenzene produced and consumed in continuous-process styrene manufacture.
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TABLE 2.--Cyclic intermediates for which U.S. production or sales were reported,
identified by manufacturer, 1970

[Cyclic intermediates for which separate statistics are given in table 1 are marked with an asterisk (*); cyclic
intermediates 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.

An x signifies that

the manufacturer did not consent to his identification with the designated product]

Chemical

Manufacturers' identification codes
(according to list in table 3)

5-Acetamido-2-aminobenzenesulfonic acid------ccoccacocaao-
3-[(2-Acetamido-4-aminophenyl)azo]-1,5-naphthalenedi-
sulfonic acid.

2,2'-[(5-Acetamido-2-ethoxyphenyl)imino]diethanol----------
2,2'-[(3-Acetamidophenyl)imino]diethanol-----------------u-
a-Acetamido-p-toluenesulfonamide--------------ocommomomomn
*Acetanilide, teCh----me- oo mcm oo
Acetic acid, phenyl ester----------ccmmmmcmm oo
*Acetoacetanilide------c-mmo e
*o-Acetoacetanisidide
*o-Acetoacetotoluidide---------cmmmmmm e
2',4"'-Acetoacetoxylidide---=--=-c-ccmmcmmmmm e
1'-Acetonaphthone
Acetone phenylhydrazone----------=-ccmccmomcmmmom e
*Acetophenone, tech--------comooomcm oo
p-Acetotoluidide-------=--n--=-

p-Acetylbenzenesulfonamide
p-Acetylbenzenesulfonic acid, sodium salt------------------
p-Acetylbenzenesulfonylurethane
N-Acetylsulfanilyl chloride------

*Alkylbenzenes:
Dodecylbenzene (including tridecylbenzene):
*Straight chain-----------ccc---

Alkylphenols, mixed----------==-----
Alkylpiperazines, mixed
Alkylpyridines, mixed--==--c-mommommm e
0-d1-5-Allyl-6-imino 1-methyl-5-(1l-methyl-2-pentynyl)
barbituric acid.
0-d1-5-Al1lyl-5-(1-methyl-2-pentynyl)-1-methylbarbituric
acid.
*3'-Aminoacetanilide-------o-mocmmmme e
*4'-Aminoacetanilide (Acetyl-p-phenylenediamine)------------
3'-Amino-o0-acetophenetidide
3'-Aminoacetophenone---=--=- == --m o e e oo
4'-Aminoacetophenone------===--==cmomm oo o mmm o
*5-Amino-2-(p-aminoanilino)benzenesulfonic acid-------==-=--
1-Amino-4-(3-amino-4-sulfoanilino)-9,10-dihydro-9,10-
dioxo-2-anthracenesulfonic acid.
1-Amino-4-(4-amino-3-sulfoanilino)-9,10-dihydro-9,10-
dioxo-2-anthracenesulfonic acid.
2-(p-Aminoanilino) -5-nitrobenzenesul fonic acid
3-Amino-p-anisamide---------------mmmcmmm e om oo
3-Amino-p-anisanilide--------=-=-ccmmocmm oo
*]1-Aminoanthraquinone and salt-------c=--c---cmommmmmmm oo
*2-Aminoanthraquinone and salt
5(and 8)-Amino-l-anthraquinonesulfonic acid----------------
N-(4-Amino-1l-anthraquinonyl)anthranilic acid
N-(5-Amino-1l-anthraquinonyl)anthranilic acid
4-Aminoantipyrine-----------o-mmmmmm e e e e
6-Amino-3,4'-azodibenzenesulfonic acid (C.I. Acid
Yellow 9).
Aminoazoxylene toluene homologues--=-=---==-=-c-----cocoooao-o
p-Aminobenzamide--------------m-mmmmmmm oo eooomm oo
1-Amino-4-benzamidoanthraquinone--==-=-==-m-cceo-cooco-ooon

GAF.
TRC.

AAP.

SDW.
CTN,
ucc.

MRK, SAL.

HST,
HST,
HST,

ucc.
ucc.
FMP, ucc.
HST.
GIV.
DUP.
ACP, SKO, UCC.
LIL.
LIL.
LIL.
ACY,
KE.

CTN, MRK, SAL.

BRP, CO, MON, UCC, WCC.
o, soc.

GAF, ORO.

HOU.

ucc.

LIL.

LIL.

GAF,
DUP,

TRC.
GAF, TRC.

SDH.

TRC, YAW.

ACY, DUP, GAF, ICI, MAY, TRC.

GAF, TRC.

TRC.

TRC.
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TABLE 2.--Cyclic intermediates for which U.S. production or sales were reported,
identified by manufacturer, 1970--Continued

Chemical

Manufacturers' identification codes
(according to list in table 3)

1-Amino-5-benzamidoanthraquinone--------=ccccommmmao___
7-[p-(p-Aminobenzamido)benzamido] -4-hydroxy-2-naphthalene-
sulfonic acid.
7- (p-Aminobenzamido) -4-hydroxy-2-naphthalenesul fonic acid--
*2-Amino-p-benzenedisul fonic acid [SOsH=1]---=--=---cc-cuuno
o-Aminobenzenethiol--=---c-cmcmmmmmm e ____
2-Aminobenzimidazole-----=-----mmmmm .
p-Aminobenzoic acid, tecCh---------ccmmmmm
p-Aminobenzoic acid, 2-(dimethylamino)ethyl ester----------
4-Aminobenzophenone-----=-- oo
2-Amino-6-benzothiazolecarboxylic acid-----=-=cococaooooo
2-(m-Aminobenzoyl) -o-acetanisidide-=-=-==meecoocacoo__
2-Amino-1-bromo-3-chloroanthraquinone---==e-e-oeocemmaa
1-Amino-4-bromo-9,10-dihydro-9,10-dioxo-2-anthracenesul -
fonic acid and sodium salt.
*1-Amino-2-bromo-4-hydroxyanthraquinone-===--==---eoeeaoo___
1-Amino-4-bromo-2-methylanthraquinone----------ocommaeoo__
*1-Amino-2-bromo-4-p-toluidinoanthraquinone-----------cco---
*1-Amino-5-chloroanthraquinone-----=-----occmmmmmm___
1-Amino-8-chloroanthraquinone--------=--eecommmoo___
2-Amino-1l-chloroanthraquinone---=----=-cccooooeomm
2-Amino-3-chloroanthraquinone-------=----coommmm____
4-Amino-6-chloro-m-benzenedisul fonamide-----=-=--coceeeoaoo
4-Amino-6-chloro-m-benzenedisulfoamide hydrochloride-------
2-Amino-6-chlorobenzothiazole hydrochloride------------=--_-
0-(3-Amino-4-chlorobenzoyl)benzoic acid--------eccoceocooo
2-Amino-5-chloro-4-ethylbenzene----=----ococcmmoo_____
1-Amino-2-chloro-4-hydroxyanthraquinone-------=-cccoeeoa___
2-Amino-4-chlorophenol-------c--coommmmmm e
2-Amino-6-chloropyrazine----------=-o-cmmmmmm
3-Amino-6-chloropyridazine------=---c-ommmmmmm
2-Amino-5-chloro-p-toluenesulfonic acid [SOjH=1]-----------
6-Amino-4-chloro-m-toluenesulfonic acid [SO3H=1]-----------
*1-Amino-2,4-dibromoanthraquinone---c-=--cccecmmommmmmo__
5(and 8)-Amino-6,8(and 5,7)-dibromo-9,10-dihydro-9,10-
dioxo-l-anthracenesulfonic acid.
1-Amino-2,4-dichloroanthraquinone------=---ccmcemmmmm__
2-Amino-5,6-dichlorobenzothiazole-=--=-ccomcemmmmcm__
6-Amino-2,4-dichloro-m-cresol-----=-=~ccommmmmam .
4'-Amino-2'S'-diethoxybenzanilide----==--=mcmmmocmaoa___
1-Amino-9,10-dihydro-9,10-dioxo-2-anthroic acid------------
1-Amino-9,10-dihydro-9,10-dioxo-4-p-toluenesul fonamido-
2-anthracenesulfonic acid, sodium salt.
5-Amino-4,5'-dihydroxy-3,4'-[(2-methoxy-5-methyl-p-
phenylene)bis(azo)]-di-2,7-naphthalenedisulfonic acid,
5'-benzenesulfonate.
2-Amino-4-(a,0-dimethylbenzyl)phenol------=--ccmmmmmemoo_
3-Amino-9-ethylcarbazole-----=-=-—-commmmm e ___
N-(2-Aminoethyl)-N-ethyl-m-toluidine~====mmececmcoeooooo
3-Amino-a-ethylhydrocinnamic acid---=--==-comcoooooo_
N-[2-(4-Amino-N-ethyl-m-toluidino)ethyl]methanesulfonamide,
hemisulfate.
N-Aminohexamethyleneimine~==============c-=coceooooo__
2-Amino-3-hydroxyanthraquinone---------=-ccemmmmmmoo__
1-Amino-4-hydroxy-2-methoxyanthraquinone------------c-ccc---
4-Amino-5-hydroxy-2,7-naphthalenedisul fonic acid,
benzenesulfonate.
3-Amino-5-hydroxy-2,7-naphthalenedisul fonic acid (2R acid)
monosodium salt.
4-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid (H acid),
monosodium salt.

GAF, ICI.
TRC.

GAF.

bup, ICC.
FMT.

TRC.

DUP, TCD.

GAF, ICI.

DUP, ICI, TRC.

ICI.
MRK.

ICI.

HSC.
HSC, SW.
DUP, -ICI, TCD.

DUP, GAF.
TRC

TRC.

SDC.

WAY.

WAY.

FMP.

ACS, GAF.
TRC.

TRC.

ACS.

ACS.
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TABLE 2.--Cyeclic intermediates for which U.S. production or sales were reported,
identified by manufacturer, 1970--Continued

Chemical

Manufacturers' identification codes
(according to list in table 3)

*4-Amino-3-hydroxy-1-naphthalenesulfonic acid (1,2,4-Acid)--

6-Amino-4-hydroxy-2-naphthalenesulfonic acid (Gamma acid),
sodium salt.

7-Amino-4-hydroxy-2-naphthalenesulfonic acid (J acid),
sodium salt

2-(2-Amino-5-hydroxy-7-sulfo-1-naphthylazo)-5-nitro-
benzoic acid.

1-(6-Amino-1-hydroxy-3-sulfo-2-naphthylazo) -6-nitro-2-
naphthol-4-sulfonic acid.

4-Amino-3-(B-methanesulfonamidoethyl) -N,N-diethylaniline
hydrochloride.

*N- (4-Amino-3-methoxy-1-anthraquinonyl) -p-toluenesulfon-

amide.
5-Amino-6-methoxy-2-naphthalenesulfonic acid---------------
m-[@-Amino-3-methoxyphenyl)azo]benzenesulfonic acid--------
8-Amino-6-methoxyquinoline-----=-====-------c-c-----=------
4-[(4-Amino-5-methoxy-o-tolyl)azo]-4-hydroxy-2,7-naphtha-
lenedisulfonic acid, benzenesulfonate.
3-[(4-Amino-5-methoxy-o-tolyl)azo]-1,5-naphthalenedisul-
fonic acid.
7-[(4-Amino-S—methoxy—o-tolyl)azo]—1,3-naphthalenedisu1—
fonic acid.
4'-Amino-N-methylacetanilide------------------=---=-c-----o
1-Amino-2-methylanthraquinone--------=---=----=-=-=--------
4-Amino-4'-(3-methyl-5-oxo-2-pyrazolin-1-y1)-2,2"'-stil-
benedisulfonic acid.
2-Amino-3-methylpyridine----------------=---=------------o-
2-Amino-5-methylpyridine-----------------=-----m-----o-oooo
2-Amino-6-methylpyridine----------------c---=-c--o-------oo-
2-Amino-4-methylpyrimidine (2-Amino-4-methyl-1,3-diazine)--
2-Amino-4- (methylsulfonyl)phenol----------=--------c--o--o-
2-Amino-5-methyl-1,3,4-thiadiazole------------------=------
1-Amino-2-methyl-4-p-toluidinoanthraquinone
4-Aminonaphth[2,3—c]acridan—5,8,14—trione ------------------
6-Aminonaphth[2,3-c]acridan-5,8,14-trione--
2-Amino-1,5-naphthalenedisulfonic acid---------------------
3-Amino-1,5-naphthalenedisulfonic
3-Amino-2,7-naphthalenedisulfonic
4-Amino-1,6-naphthalenedisulfonic

*6-Amino-1, 3-naphthalenedisulfonic acid (Amino I acid)

*7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)
1-Amino-2-naphthalenesulfonic acid (o-Naphthionic acid)----
2-Amino-o-naphthalenesulfonic acid (Tobias acid)
4-Amino-1-naphthalenesulfonic acid (Napﬁthionic acid)
4-Amino-1-naphthalenesulfonic acid, sodium salt--------
4(and 5)-Amino-1l-naphthalenesulfonic acid-------------==---
5-Amino-1-naphthalenesulfonic acid (Laurent's acid)
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid)------

*5(and 8)-Amino-2-naphthalenesulfonic acid (Cleve's acid,

mixed) .

*6-Amino-2-naphthalenesulfonic acid (Broenner's acid)
8-Amino-1-naphthalenesulfonic acid (Peri acid)
8-Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)
7-Amino-1, 3,6-naphthalenetrisulfonic acid------------------
8-Amino-1,3,6-naphthalenetrisulfonic acid (Koch's acid)----
5(and 8)-Amino-2-naphthol---------=---=----------ooooooooooo
8-Amino-2-naphthol----------------=
1-Amino-2-naphthol hydrochloride
2-(4-Amino-l-naphthylazo)-4—(1,1,3,3—tetramethylbuty1)-

phenol.
2-Amino-4-nitroacetanilide-----=-==-=--=--------------------

ACS,
DUP,

TCD,
TRC.
TRC.
EKT.
AAP,

TRC.
DUP,

TRC.
TRC.

ACS,

ACS,

TCD,

GAF, TRC.
TCD, TRC.

TRC.

DUP, GAF.

TRC.

TRC.

GAF.

TRC.

SDH.
TCD,
TRC.

TRC.

TRC.
ACY, DUP, TCD, TRC.
SW.
ACY,
DUP.

DUP.

TCD.
DUP, TRC.

TRC.
TRC.

SNA,
TCD,
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TABLE 2.--Cyclic intermediates for which U.S. production or sales were reported,
identified by manufacturer, 1970--Continued

Chemical

Manufacturers' identification codes

(according to list in table 3)

3-Amino-5-(m-nitrobenzamide)-p-toluenesulfonic acid--------
*2-Amino-5-nitrobenzenesulfonic acid [SOgH=1]------=---o"u"v
2-Amino-6-nitrobenzothiazole---=-==commmmmmmm
2-Amino-4-nitrophenol
4-Amino-2-nitrophenol
2-Amino-(p-nitrophenylazo)naphthalene---=--c-comeoommmao_
d-2-Amino-1-(p-nitrophenyl)-1, 3-propanediol----------------
1-2-Amino-1-(p-nitrophenyl)-1,3-propanediol---=---=cmecoooo
*4-Amino-4'-nitro-2,2'-stilbenedisulfonic acid-------=-caca-n-
2-Amino-5-nitrothiazole--=-----coemm oo
3'-Aminooxanilic acid----------cmmmmm
4'-Aminooxanilic acid------c-mmmmmm
3-Amino-2-0xazolidinone---=-=- oo moomm e
5-Amino-2-[(2-oxo-5-benzimidazolinyl)amino]benzenesul-
fonic acid.
0-Aminophenol--=-- - oo o m e e
P-Aminophenol - - - e oo oo oo
2- (p-Aminophenoxy)ethanol hydrochloride----=--~-cocecouo-
(p-Aminophenyl)acetic acid--------m-mmcommm o
m-[ (p-Aminophenyl)azo]benzenesulfonic acid-------=---ecc---
p-[(p-Aminophenyl)azo]benzenesulfonic acid----=---=cccoc-o-
7-[(4-Aminophenyl)azo]~1,3-naphthalenedisulfonic acid------
4-[(p-Aminophenyl)azo]-1-naphthylamine----------=ccecooou-
5-[(p-Aminophenyl)azo]salicylic acid--=--=-cmmmcomccmamanns
5-[(
2,2
2-(
2-

p-Aminophenyl)azo]salicylic acid, sodium salt----------
- (m-Aminophenylimino)diethanol, diacetate ester--------
p-Aminophenyl)-6-methylbenzothiazole--«---c-mmemmmmaaoo
(p-Aminophenyl) -6-methyl-7-benzothiazolesulfonic acid
and salt.
1-(m-Aminophenyl)-5-o0x0-2-pyrazoline-3-carboxylic acid-----
S-(4-Aminophenyl)thiosulfuric acid, sodium salt------------
1-(Aminopropyl)cyclohexylamine---==-==ecommommmmme e
3-Aminopyrazole-4-carboxamide sulfate----=--comocoomommoo o
2-Aminopyridine---------ccm e
3-Aminopyridine---------------
4-Aminopyridine---------------
2-Aminopyrimidine-------------
3-Aminoquinoline--------------
S5S-Aminosalicylic acid
2-Amino-4-(1,1,3,3-tetramethylbutyl)phenol hydrochloride---
2-Aminothiazole-=-——c- - oo
3-Amino-p-toluamide-----------
o-Amino-p-toluenesul fonamide
4-Amino-m-toluenesulfonic acid [SOgH=1]---=-c-mmmcmocoaan o
6-Amino-m-toluenesulfonic acid [SOjH=1]----cm-ccmooamcananaoo
5-Amino-2-p-toluidinobenzenesulfonic acid----------cocc---
m-(4-Amino-3-tolylazo)benzenesulfonic acid---------cocouc-
3-[(4-Amino-o-tolyl)azo]-1,5-naphthalenedisulfonic acid----
7-[(4—Amino-o-toly1)azo]-1,3-naphtha1enedisu1fonic acid----
16-Aminoviolanthrone------= - oo
5-Amino-2,4-xylenesulfonic acid-----=cc-cmocmommoo____
*Aniline (Aniline 0il)-----cmmmmmmomm e
Aniline hydrochloride--===-=cmommmmomo o~
6-Anilino-4-hydroxy-2-naphthalenesulfonic acid (Phenyl
gamma acid).
*7-Anilino-4-hydroxy-2-naphthalenestulfonic acid (Phenyl
J acid).
*Anilinomethanesulfonic acid and salt-------cccommomeemaao_
*8-Anilino-l-naphthalenesulfonic acid (Phenyl peri acid)----

GAF.
ACS,
ICC.

ACY.

DUP.

sbC,

GAF, TRC.

GAF, TCD, TRC.

TRC.

TRC.

ACY, DUP, TRC.

TRC.

VPC.

RIL.
RIL.

TRC.

MRK.

bupP,

HSC,
TRC.

ACY,

DUP,

ACS,
DUP,

GAF.
SNA.

DUP, FST, MOB, RUC, USR.

TRC.

ACY, ATL, DUP, TRC, VPC.
EK, SDC, TCD.
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TABLE 2.--Cyclic intermediates for which U.S. production or sales were reported,

identified by manufacturer,

1970-- Continued

Chemical

Manufacturers' identification codes

(according to list in table 3)

8-Anilino-1l-naphthalene sulfonic acid, magnesium salt------
p-Anilinophenol------c-mocom o
o0-Anisaldehyde--------oc--cmmmmom -
*0-Anisidine----=------c e -
p-Anisidine----------comcmomommeo
o-Anisidinomethanesulfonic acid
*Anisole, teCh-----mmmmmm o e
4-(o-Anisylazo)-o-anisidine---------ccccmmcm e
3-(o-Anisylazo)benzenesulfonic acid, sodium salt-----------
Anthracene, refined---------------ommmmm
Anthranilic acid (o-Aminobenzoic acid)!=---coomocomoaoon
Anthra[l,9-cd]pyrazol-6(2H)-one (Pyrazoleanthrone)---------
Anthraquinone, 100%----------cmcmmmmm e
1,1'-[1,5(and 1,8)-Anthraquinonylenediamino]bis-
naphth[2,3-c]acridan-5,8,14-trione.
N,N'-(1,5-Anthraquinonylene)dianthranilic acid-------------
N,N'-(1,5-Anthraquinonylene)dioxamic acid------------c-----
(1-Anthraquinonyl)-1,2-hydrazinedisulfonic acid,
disodium salt.
Arsanilic acid and salt, tech---------cmcmmmmeee -
4',4'''-Azobis [4-biphenylcarboxylic acid]--------=---ncuou--
3,3'-Azoxydianiline---------com oo
Barbituric acid, sodium derivative
Benzaldehyde, tech-------coccmmmmm e
4-[(4-Benzamido-1-anthraquinonyl)amino]naphth-
[2,3-c]acridan-5,8,14-trione.
N-(5-Benzamido-1- anthraqulnonyl) p-toluenesulfonamide------
1-Benzamido-4-bromoanthraquinone------=----------
1-Benzamido-4-chloroanthraquinone
*]1-Benzamido-5-chloroanthraquinone
1-(4-Benzamido-2,5-diethoxyphenyl)-3-[methyl-3-(2-sulfo-
ethyl)triazene].
4-Benzamido-5-hydroxy-2, 7-naphthalenedisulfonic acid
7-Benzamido-4-hydrdky-2-naphthalenesulfonic acid-----------
N- (4-Benzamido-6-méthoxy-m-tolyl) -N- (methylazo)glycine-----
Benzanilide--=-==--=—-c-ccmmmm e e -
Benz(a)anthracene---------- T T PP
Benz(a)anthracene-7,12-dione-------===--ccommcmommmoooo
*7H-Benz [de]anthracen-7-one - (Benzanthrone) --~-------=--------
m-Benzenedisulfonic acid-------=-----ccccmcm e
Benzenesulfinic acid, sodium salt---------cccmmmmmcccna—
Benzenesulfonamide----------cccmmmmmmmc e
Benzenesulfonic acid
Benzenesulfonic acid, methyl ester--------ccococmmmmmcoaano
Benzenesulfonyl chloride-----==------ccmmmmmmme e
1,2,4,5-Benzenetetracarboxylic-1,2:4,5-dianhydride---------
1,2,4-Benzenetricarboxylic acid----==-==--ocommcmncenaa o
1,3,5-Benzenetricarboxylic acid (Trimesic acid)------------
1,2,4-Benzenetricarboxylic acid, 1,2-anhydride (Tri-
mellitic anhydride).
1,3,5-Benzenetricarboxylic acid, triphenyl ester-----------
Benzhydrol (Diphenylmethanol)-----===-=-cmeeommoommmamaenen
Benzidine hydrochloride and sulfate-----------------ccuc-u-
2-Benzofuranacetonitrile-----=--c--mme e
Benzoic acid, teCh s s oo
Benzoic anhydride
Benzoin
. a-Benzoin oxime---------cmem o mm e e -
Benzonitrile------=cmcmccmmmm e s
Benzophenonetetracarboxylic dianhydride--------------=-----
*2-Benzothiazolethiolysodium salt-----------coocoooooomnoo

See footnotes at end of table.

462-669 O - 72 - 3

DUP, MON.
MON.
GAF, TRC, VPC.
CTN, DUP, GIV, LIL, OPC, PIT.
AAP.
ACS.
ACP.
ACS, DUP, SW.
DUP, GAF, TRC.
DUP, TRC.
DUP.
GAF, TRC.
GAF, SW.
DUP.
ABB, FLM.
DUP, GAF, TRC.
HN, VEL.
DUP.
ICI
GAF, ICI, MAY, TRC.
GAF.
TRC.
TRC.
GAF.
DUP, EK, PCW.
EK.
EK.
AAP, ACS, ACY, ATL, DUP, GAF, ICI, MAY, SDC, TRC.
KPT, UPF.
GAF.
NES.
NES, UPF.
EK.
NES
DUP, PCR.
EK.
ACC.
ACC.
BJL.
HEX, UOP.
ACS, LAK.
EK.
HN, MON, PFZ, VEL.
EK.
BPC.
RSA.
VEL.
Goc.
ACY, GYR, MON, USR.
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TABLE 2.-- Cyclic intermediates for which U.S. production or sales were reported,
identified by manufacturer, 1970--Continued

Chemical

Manufacturers identification codes
(according to list in table 3)

1H-Benzotriazole-=---=-m- oo oo oo
2H-3,1-Benzoxazine-2,4(1H)-dione-----commmmmm e
2-Benzoxazolinone-6-sulfonyl chloride-----=-comocmoeaoaoo
o-Benzoylbenzoic acid-----=-c--ccmmcmm e
Benzoyl chloride---------emcmmm o
2-Benzoyl-4-sulfobenzoic acid------=-ccmmcmmmm e
N-Benzylacetamide-----==--cccmmmmm o
Benzylamine----- == oo o oo e
4-(Benzylamino) -6-chloro-m-benzenedisulfonic acid----------
2-(Benzylamino)ethanol--=--==-= - cmmmmm L
p-(Benzylamino) phenol-—----- o cmmmm o e
4-Benzyl-6-chloro-3-keto-2-methyl-7-sulfamyl-1,2,4-benzyl-
thiadiazine-1,1-dioxide.
4-Benzyl-6-chloro-3-keto-7-sulfamyl-1,2,4-benzylthia-
diazine-1,1-dioxide.
1-Benzyl-4,5-dimethyl-6-(p-methoxybenzyl)-1,2,3,6-tetra-
hydropyridine oxalate.
Benzyl disulfide-----=--ccccmmmm oo
Benzyl ether (Dibenzyl ether)--------cemmmmm e
5-(Benzylethylamino)-o-toluenesulfonic acid------cc-eoeeeoa-o
N-Benzyl-N-ethyl-m-toluidine--------cccmmcmmmm
3-Benzyl-1,2,3,4,5,6-hexahydro-8-hydroxy-cis-6,11-
dimethyl-2,6-methano-3-benzazocine hydrobromide.
4,4'-Benzylidenedi-o-toluidine-------=-ccommcmmmme
4,4'-Benzylidinedi-2,5-xylidine------ceccomcmmmmneo_
Benzylidene phthalide--------co--cmmmmmme o
pP-(Benzyloxy)phenol------ooommmmmomm e
1-Benzyl-4-phenylisonipecotic acid----=----cocmoommao—o
1-Benzyl-4-phenylisonipecotonitrile-------c-ccmcomeomoo
Benzyltrimethylammonium hydroxide------cccmcmmmmmammmao oo
Benzyltrimethylammonium methoxide-----==-ccoccmmmmmoaao
[3,3'-Bianthra[l,9-cd]pyrazole]-6,6'-(2H,2'H)dione
(Pyrazoleanthrone yellow).
[3,3'-Bi-7H-benz[de]anthracene]-7,7'-dione-==--m-momcoeuuo

*[4,4'-Bi-7H-benz [de]anthracene]-7,7'-dione----------—ccoo-o
[1,1'-Binaphthalene]-8,8"'-dicarboxylic acid---==---=-mceenn
Biphenyl---cm oo m oo m oo oo
2-Biphenylamine--=----=--m oo

3,3',4,4"'-Biphenyltetramine----------coccmmmmcmm
2,2'-Biquinoline--------c-om oo
*1,4-Bis[l-anthraquinonylamino]anthraquinone------==ccccoc--
1,4-Bis[l-anthraquinonylamino]anthraquinone and 1,4-Bis-
[S-chloro-1-anthraquinonylamino]anthraquinone (mixed).
1,5-Bis[l-anthraquinonylamino]anthraquinone-----===-c--c---
2,6-Bis(p-azidobenzylidene)-4-methylcyclohexanone----------
1,4-Bis[(5-benzamido-1-anthraquinonyl)amino]anthraquinone--
2,3-Bis(bromomethyl)quinoxaline---------ocomcommommoooo
Bis(chlorosulfonyl)phthalocyaninedisulfonic acid, copper
derivative.
4,4'-Bis[diethylamino]benzhydrol, 2,6-naphthalenedi-
sulfonate.
4,4-Bis(diethylamino)benzhydrol salt, 2,7-naphthalenedi-
sulfonic acid mixture.
4,4'-Bis[diethylamino]benzophenone (Ethyl ketone base)-----
4-Bis[(p-diethylaminophenyl)methyl]-2,7-naphthalenedi-
sulfonic acid, leuco form.
4,4'-Bis[dimethylamino]benzhydrol (Michler's hydrol)-------
4,4'-Bis[dimethylamino]benzophenone (Michler's ketone)-----
3'-[Bis(2-hydroxyethyl)amino]acetanilide------~-----coooo--
3'-[Bis(2-hydroxyethyl)amino]benzanilide, diacetate ester--

FMT, SW.
SW.

SDC.

ACY, DUP, GAF.
HK, VEL.
DUP.

"SDW.

ARS, MLS.
ABB.

MLS.

EK.

ABB.

ABB.
SDW.
CCH.
UOP.
ACS.
ACS, DUP.
SDW.
ACY.
ACS.
LIL.
EK.

SDW.
SDW.

TRC~
ICI, MAY.
MON, SNT.

DUP, GAF, MAY, TRC.

TRC.

DSC, SDH.
TRC.

SDH.
DSC, DUP.

DUP.
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TABLE 2.--Cyclic intermediates for which U.S. production or sales were reported,
identified by manufacturer, 1970--Continued

Chemical

Manufacturers' identification codes
(according to list in table 3)

3%[Bis(2-hydroxyethyl)amino]methanesulfonanilide, di-
acetate ester.
4,4'-Bis[(p-hydroxyphenyl)azo]-2,2"'-stilbenedisulfonic
acid (C.I. Direct Yellow 4).
4,4-Bis(p-methoxyphenyl)-3-hexanone-----------c-cccmecouo—-
1,4-Bis[2-(4-methyl-5-phenyloxazolyl)]kenzene (Dimethyl
POPOP) .
Bis(o-nitrophenyl)sulfide--------cmmommmom e
1,4-Bis[2-(5-phenyloxazolyl)]benzene (POPOP)
2-Bromoacetophenone
m-Bromoaniline------cccmmmmm o e
p-Bromoaniline---
m-Bromoanisole---
P-BTOmMOanisole-=mmmmmmm oo o oo
*3-Bromo-7H-benz [de] anthracen-7-one (3-Bromobenzanthrone)---
Bromobenzene, MONO- =--==-==-==- - -mmme e mmee oo
p-Bromobenzenesulfonyl chloride
o-Bromobenzoic acid-------=--c-cocmmooonnnn
Bromochlorobenzene--------=c=--memmemeomooo
6-Bromo-5-chlorobenzoxazolone---=--=-=-c-=-
2-Bromodibenzofuran-------=-- - o mm e
4-Bromo-1,2-dichlorobenzene-=-=-==-=-ccm oo mmmom oo
2-Bromo-4,6-dinitroaniline------=--c-commmmmmm e
Bromoethylbenzene: ------cm=mmmmm o e e
2-Bromo-3'-hydroxyacetophenone benzoate--------=------cw---
1-Bromo-4-iodobenzene-------==c---meemme e
*]1-Bromo-4-(methylamino)anthraquinone-----------ccceeoecooeo-
6-Bromo-3-methyl-7H-dibenz[f,ij]isoquinoline-2,7-(3H)-
dione. .
3-(Bromomethyl)thiophene----====--=-c--cccoemommme oo
1-Bromonaphthalene-------=-=-=---ccmommm oot
2-Bromo-4'-nitroacetophenone
1-Bromo-2-nitrobenzene-------=-=----
N-(4-Bromopentyl)phtha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>