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INTRODUCTION

This is the 65th annual report of the U.5. International Trade Commission on domestie production and
sales of synthetic organic chemicals and the raw materfals from which they are made. The report conafsts of 15
sections, each covering & specified group (based principally on use) of organic chemicals as follows: Tar and
tar crudes; primary products from petroleum and patural gas for chemical conversion; cyclic intersediates; dyes;
organic pigments; sedicinal chemicals; flavor and perfume materials; plastics and resin materials; rubber-pro-
cessing chemlicals; elastomers; plasticizers; surface-active agents; pesticides and related products; miscellancous
end=use chemicals and chemical products; and miscellaneous cyelie and acyelie chemicals. Data have been supplied
by approximately TED producers.

Each of the 15 sections iz headed by a summary of the statigtical data. The first table in sach section
gives statistics on products and groups of products in as great detail as is possible without revealing the opera-
tions 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 predeminant. Horeover, even when there are three
or more producers, statistics are not given if there is any possibility that their publication would vwiolate the
statutory provisions relating to unlawful disclosure of information accepted in confidence by the Commission.’

Data are reported by producers for only those items where the volums of production or sales or value of sales
exceeds certain minimums. Those minisums for all sections are 5,000 pounds of preduction or sales or 55,000 of
value of sales with the following exceptions: Plastics and resin materials--50,000 pounds or 550,000; pigments,
medicinal ehemicals, [lavor and perfume materials, and rubber-processing chemicals--1,000 pounds or $1,000. Theay
are usually given in terms of undiluted materials; however, products of 95 percent or greater purity are considered
to be 100 perceat pure. Commercial concentrations are applicable for dyes, certain plastics and resins, and a
few solvents; such concentrations are specifically noted.

The statistica given in this report include data from all known domestic producers of the items covered and
incliude the total cutput of each company's plants, i.e., the quanticies 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 excoed the quantities reported as sold. Some of these differences, however, are
attributable to changes in inventory.

The second table in each section liste all items for which data on production or sales have been reporced,
by primary manufacturers, identified by manufacturers’ codes. Each code conslsts of not more than three capital
letters and 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 which includes their general corporate phone numbers and office addresses.

Table 2 of the Appendix susmarizes U.5. gemeral imports im 1981 of benzenoid intermediates and finished
benzenoid products, entered under schedule &, parts 1B and 1C, of the Taciff Schedules of the United States.

Table 3 of the Appendix lists synonymous names for eyelic intermediates. Information on synonymous names
of the organie chemicals included in this report may be found in the SOCMA Baotdbook: Commerefal Organis E
Namaa, published by the Chemical Abstracts Service of the American Chemical Seciety, or the Colowr Index (Rovised
Third BEdition}, published jointly by the Society of Dyes and Colourists and the American Association of Textile
Chemists and Colorists.

Data contained in this report are compiled primarily from Commission's questionnaires sent to domestic
producers and represent the best data available to the Commission. While the data supplied in the questionnalires
are checked againat data previously supplied by the subamitting firm and with data supplied by other domestic
producers, data are not independently verified by direct Commission examination of the books of companies
furnishing information. Dats contained in this report should not be used for investment and other purposes
without Independent verification.

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

PRODUCTION ia the total quantity of a commodity made aveilighie
By CHIGINAL MANUPACTURERS ONLY within the customs territory
of t ted Stated (Lre ¢ tha 50 States, the Distriot
of Columbia, and Puertc Riool). It ocovers @symthetiic crgamis
ehemioale, specified crudes from petroleum ond scal tay, and
eartain chemioally natural products, sush ae,
alkalotds, ermzymes, and perfime teolates. It is the mm--
expresaed in terme of 100% aotive imgredient wunleas other-
wige specified in the reporting instmuctions--of the quan-
titien:

Produced, separated, and consmed in the same plant or
establisiment. A commodity iz considered separated
eithor vhen 1t {8 {oolated from the reastive aystem
or when £t 1 not teolated, but weighed, analyaed,
or otherwise measured, This inoludes byproduste
and co-producte that are not classifiable ae wagste
materiale;

Iritle 18, U.5.C. 1905, and title 44, U.5.C. 3508.



INTRODUCTTON

Produsad and not i{solated, but direetly converted to
a finiched or semifinighed ttem not imoluded in
thiz yeport (e.g., polyeater film, polypurethane
tires, mylon fiber, bar scap, sto.). (See mpecifie
tngtructions in tndividual seotiomg);

Prodused and travaferred o other plante or establish-
ments of the same firm or 1008 coned subsidiaries
or affiliates;

Froduced and seld to, or bartered with, othar firme
finoluding losa them 1008 owmed subsidiaries);

Fiu!mnd‘ @ ar.hru mdﬂ- toll amants (see
eral ine e 2

Produced umf held 1!:1 atod:l:

ERODUCTION EXCLUDES:

n of a commodiiy, which {8 purchased by, or
traneferrad from within, the company, wniless inclusion
of such proceseing 1o specifieally requerted in the
reporting tnstruotions for individual sectioma;

Intermediatas produsts whish ara formed in the momfast-
uring process, but are not isolated from the reéastion
syatem--that t&, not weighed, analysed, or othemsise
measured; mapt buch products as desoribed above as
bmngpmd&wd’mdmt taclated, but directly comvertad
to a Pinished or semifiniched {tam.

Katerials that are wsed in the process but which are
resovered for re-usa or sale;

Waste produste having no ecomomic significance.

SALES are aotial quantities of commodities sold by ORTGINAL
THANUPACTURERS ONLY. Sales inolude the quantity and value of:
Shipments o] a commodity for domeptfc ure or for
export, or segregation tn a warehouse when title
hae paseed to the purchaser in g bomag fide sala;
Shipmanis of a commodity produced for you by others
undar toll agreemend;
Shi ta to subsidiary or affiliated eompaniee, pro-
ﬂ;% the owmerahip s Less than 100%,

SALES EXCLUDES:
ALL intra-company tranafere within a corperate
ALl ahipmants to 100% comed subsidiary or dj’fﬂlﬁﬂ?
SOMpPAnten;
ALl resales of imported op purchaped material, imaluding
materials obtained by barter; !

ALl ahipments of commodity pmchmd for cthera undar
toll agresments.

FME OF SALES 1o the net dollar receipts of sales f.o.b.
t or warehouss, or delivered. F.o.b. values are pre-
fs:-md bk :fﬂwmmmmmmhﬁmym
rasopds, delivered valuss are acceptabla



SUMMARY 3

Combined production of all synthetic organic chemdcals, tar, and primary products from petroleum and nat-—
wral gas in 1981 was 331,147 million pounds--a decrease of 2.5 percent from the cutput in 1980 (table 1).
Sales of these materials in 1981, which totaled 176,272 million pounds, walued at 563,637 million, were 2.7
percent smaller than in 1980 in terms of quantity and 5.3 percent larger in terms of value. These figuras
include data on production and sales of chemicals measured at several successive steps in the manufacturing
process, and, therefore, they necessarily reflect some duplicatiom.

In 1981, production of all synthetic organic chemicals, including cyclic intermediates and finished prod-
wets totaled 217,340 million pounds, or 1.0 percent more than the output im 1980. Eight sections showed an
increase in production im 1981 ower 1980, Organic pigments (76 million pounds) increased by 10.1 percent;
plagtics and resin materials (40,601 million pounds) increased by 6.3 percent; plasticizers (1,866 million

) increased by 4.6 percent; surface-active agents (5,078 million pounds) increased by &.6 percent; elas-
tomers (4,849 million pounds) increased by 1.7 percent; miscellaneous cyclic and acyclic chemicals (95,039 mil-
lion pounds) increased by 0.7 percent; cyélic intermediates (45,323 million pounda) increased by 0.6 percent; and
medicinal chemicals (245 million pounds) increased by 0.4 percent. The remaining sections showed a decrease
in production im 1981 from that in 1980. Dyes (230 million pounds) and miscellaneous end-use chemicals and
chemical products (22,158 million pounds) led the decrease with a loss of 6.1 percent; flavor and perfume
materisls (165 million pounds) decreased 5.7 percent; rubber-processing chemicals (280 million pounds) decreased
1.8 percent; and pesticides and related products (1,430 million pounds) decreased 2.6 perceat.

TABLE 1,--SYNTHETIC ORGANIC CHEMICALS AND THEIR RAW MATERIALS: U.S.
PRODUCTION AND SALES, 1980 anp 1981

] ] SALES
H FROINICTLRE o | QUANTITY 1 VALUE
i :INCREASE: f : INCREASE: B 1 INCREASE
CHEMICAL t t t OR ¢ $ i OR 1 ¢ OR
| 1 t DECREASE; ] tDECHEASE: H tDECREASE
: 1980 ; 1581 +(=),1981: 1980 ; 15981 2(=),1981: 1980 ‘ 1981 < (=), 1981
: OVER : i : OVER : t : OVER
: : 3 1980° : : 1980 ; 3 :  1ssn!
M Tl ton MLl ltom: e iltom ML Lo ML llvom M lldion;
ipowds jpowids iFarcent ;powsds :pounds iPareent rdollare sdellars:FPercent
t £ 1 ¥ ] £ z £ ]
[ PTG, L —— 1339,723;:331,147; =2.5 :181,188:176,272: =2.7 3 444y B3I, 63T: .3
H t i 1 H H H H H
Tar + 4,366: 4,290: -1.7 : 3,128: 2,749: =12.1 : P 555 ‘i
Primary products from petroleum 1 B H H I B ] 1 ]
and natural gas 1120,232:109,517: -B.9 1 B4,292; 59,222: -7.9 : 10,6463 10,369: -2.8
1 1 1 H t t H 1 ]
Synthatic organic chemicals, ] 1 1 H 1 ] t H H
total 1215,125:217, 340: 1.0 :113, 768:114,301: 0.5 : 49,798: 53,713: 5.9
Cyclic intermediates--========== t 45,070: 45,323 0.6 ¢ 20,060: 19,202: =4,3 : 7,248: 7,437: 2.6
Dyes : 245; 230: -6.1 : 227: 219: -3.5 : 791: 713: -2.3
Organic plgmentf=--—==-==scoceee- 69: Th: 10.1 : Bl: [.TH 4.9 : 361: 415;: 15.0
Medicinal chemicalg-———c——=—c==== 245 245 0.4 167: 153: -8.4 ¢ 1,153: 1,199: 4.0
Flavor and perfume materialsg-—-—- : 175z 165: =5.7 : 129: 119: =7.8 : 254: 252: =0.8
Flastics and resin materials-=--= : 38,1861 &0,601: 6.3 : 33,550: 36,107: T.6 : 16,011: 17,092: 6.8
Bubber-processing chemicals—---- 1 291: 280: =3.8 : 194 182: =6.2 ; 296: 258; 0.7
Elastomers (synthetlc rubber)}--- : '4,770: 4,849: 1.7 : “3,258: 3,256: =0.1 : %2,280: 2,505: 9.9
Plasticizers m== 3 1,784: 1,B66: 4.6 1,574: 1,567: =0.4 : B58: B94: 4.2
Surface-active agents-—————-—--- : & B53: 5,078: 4.6 ¢ 2,928: 3,104: 6.0 : 1,296: 1,477: 14.0
Pesticides and related products- : 1,468: 1,430: -2.6 ¢ 1,406: 1,291: -8.2 : 4,078: 4,652: 1l4.1
Mizeellaneous end-use chemicals 3 : : : : H i : :
and che=ical products-—-=---= 3 23 ,602: 22,158: -6.1 : 14,075: 12,956: -8.0 : 3,499: 3,975: 13.8
Miscellaneous cyclie and 3 I i i 1 H: 5 4 i
acyclic chemicals——- 1 94,368: 95,039; 8.7 : 36,139; 36,083: -0.2 : 11,672: 11,744: 0.6

'percentages calculated from figures rounded to thousands.

!Because of rounding, figures may not add to the totals shown.

Estimated by using data from the 1981 U.5. Industrial Outlook, p. 179.

“Estimated by using the ratic of sales quantity as compared with preduction for elastomers in 1979,

*Yalue was computed by using the average price Indexes for 1979 and 1980 which came fro= the Producers Prices
and Prices Indexes for July 1980 and the Producers Prices and Frices Indexes for March 1981, pages 65 amd 77,
respectively.



I SYNTHETIC ORGANIC CHEMICALS, 1981

GENERAL

In this report, synthetle 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 chemicals, elastomers (synthetlc rubber), plasticizers, surface-active &gents,
pesticides and related products, miscellanecus end-use chemicals and chemical products, and miscellanecus cyclic
and acyclic chemicala. Most of these groups are further subdivided either by use or by chemical composition.

As intermediates, chemicals are wsed In the manufacture of finished products, gggregate figures that cover both
intermediates and finished products necessarily include considerable duplication.

Total production of synthetic organic chemicals (intersediates and finished prodects combined) in 1981 was
217,339 million pounds of 3.3 percent mere than the ocutput of 210,356 million pounds reported for 1980, and
107.6 percent more than the ocutput of 104,711 million pounds reported in 1967 (see table 2). Sales of synchetic
organic chemicals in 1981 amounted te 114,299 million pounds, valued at 552,713 million, compared with 110,510
million pounds, valued at $47,518 miilion, .in 1980 and 55,177 million pounds, valued ac 510,438 million, in 1967.
Production of all cyclic products (intermediates and finished products combined) in 1981 totaled 70,334 million
pounds or 5.2 percent more than the 66,834 million pounds reported for 1980 and 110.1 percent more than the
33,479 million pounds reported for 1967, however, the transfer of eight items, in 197% from the primary products
from petroleum and natural gas sectiom to the section on cyclic intersediates has caused the output of cyclic
products to appear much higher in relatlion to 1967 than would otherwise have resulted. Production of all acyeclie
products in 1981 totaled 147,006 million pounds, or 2.4 percent more than the 143,523 million pounds reported for
1980 and 106.4 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, 1980, awp 1981

(Production and sales in thousands of pounds; sales value in thousands of dollars)
i 1 i 1 INCREASE OR

CHEMI :c 1 H t 1 DECREASE (=)
et : 1967 : 1380 : 1981 : 1981 OVER : 1981 OVER
1 z 1967 2 1980
Organie chemicals, cyclic and cyclic, L : Peroent Paraant
grand total: 1 : t : :
Production : 104,711,357 ; 210,356,473 ¢ 217,339,092 : 107.6 ¢ 3.3
Saleg--———e-—v i 55,176,823 : 110,509,967 : 114,298,750 : 107.1 : 3.4
Sales value- : 10,638,453 : 47,518,404 ¢ 52,712,854 : &05.0 3 11.0

Cyclie, total: . : :
Product ion=m====== S : 33,479,469 : 66,833,907 : 70,333,502 : 110.1 5.2
Saleg-——— : 19,328,628 ; 35,045,536 : 36,506,767 : 89.1 : 5.3
Sales value 4,610,293 : 22,165,859 : 24,067,541 : 422.0 : 8.1

Acyeliec, total: : , :
Production==e= 1 71,231,888 : 143,522,566 : 147,005,590 : 106.4 : 2.4
Sales : 35,848,195 : 75,464,431 : 77,751,983 : 116.9 3 3.0
Bales valus -: 5,828,160 : 25,252,545 : 28,645,313 : 391.5 ; 13.4

1. Cyolia Intermediates : : : :
H I 1 ] H

Production====- : 20,793,132 : 45,069,670 : 45,323,048 : 118.0 : 0.6

Saleg--- -1 9,461,180 : 20,060,375 : 19,201,715 : 103.0 =4.3

Sales value--— £ 1,000,359 3 7,248,265 3 7,636 562 1 BA3.& 3 2.6

2. Dyas d : :

Product ion=mmmm=n-= : 206,260 : 265,368 : 229,670 : 11.4 : 6.4

Sales B e 198,592 : 227 448 218 ,B4B : 10.2 : -31.8

Sales value & 332,049 : 790,664 : 172,837 : 132.7 : -2.3

3 2 1 t H
3. Organic Plgments H t

Production ————— : 53,322 69,373 ‘ 75,795 42.1 9.3

Saleg——————==== m—— —== 3 42,867 ¢ 60,771 = 64,067 : 49.5 : 5.4

Sales valug--—-== : 108,354 : 361,334 : 415,320 : 283.3 : 14.9

4. Medioinal Chemicals * : :

Cyelic i 3 : K ]
Production-———- - — 110,129 ; 174,597 180,260 : 63.7 & 3.2
Salgs--————==m i 70,120 ¢ 102,606 100,204 : 42.9 : =2.3
Sales valug=== 1 348,873 1,095,950 = 1,144 400 228.0 = b.b&

Acyclie: H H t H H
Production====m=m=== | 69, M1 : 69,279 : b, 522 ¢ =-7.% : =7.0
Sales-= s 56,804 : 64,625 = 53,226 : -6.3 3 -17.6
Sales valug——-— e 36,402 ¢ 56,844 & 4,292 ¢ 9.1 1 =4.5

- £ ¥ g ]

See footnotes at end of table.



GENERAL

TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.5. PRODUCTION AND SALES OF
INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1980, anp 1981--ConTiNueD

(Production and sales in thousands of pounds; sales value in thousands of dollars)
: 3 : : INCREASE OR
i 3 t H DE E (-
CHEMTCAL i 1967! . lomo 3 1981 ]M—U—I { GVER : IS3L OVIR
1 1 i i 1967 : 1980
' 1 t H E
: % : i
5. Flavor and Perfume Motericls H 1 : | :
% t ] : Perognt © Foroemt
Cyclic: z : : 1 :
Production: 1 57,978 3 97,791 : 93,13 : 60.6 : =4.8
Sales - H 47,288 3 73,760 = 68,673 ¢ 45.2 3 -6.9
Sales value 1 52,866 : 156,794 : 157,708 198.3 : 0.6
heyelic: : 1 2 L :
Froduct ion—- i 53,558 ; 76,911 71,427 : 33.4 -1.1
Sales H 45,311 1 55,238 = 49 BT9 = 1.2 1 =9,7
Sales valuge======= : 40,495 56,726 : 93,887 3 131.8 : =2.9
1 I 1 1 I
8. Plastice and Resin Materials I : 1 [ 1
t 3 - E H
Cyclic: $ ] 3 1 z
Product lom=== ' 5,003,497 ¢ 11,7%3,214 : 11,729,680 & 133.0 : =0.1
Sales ] 4,224,121 ¢ 9,606,419 : 10,470,900 & 147.9 9.0
Sales value H 1,006,940 6,316,455 : 6,836,908 : 555.3 : B.2
Acyelic: : : z 5 :
Product lofe——— H B,759,452 ¢ 126,432,776 1 28,871,040 @ 229.6 : 9.1
Sales 1 T.7R3,.242 : 23,944,008 : 125,633,851 : 230.6 : 7.1
Sales value- 1 1,635,650 ; 9,569,713 : 10,255,361 @ 5271.0 : 5.8
z i H ¥ H
7. PRubler-Proossaing Chemioals ] ] 3 H :
1 | 1 t 1
Cyclic: 1 i 1 t L
Product ion-———-ccssccccsmmnnmemnnannnn -1 220,139 258,300 : 246,268 11.9 : -4.7
Sales $ 169,970 ¢ 167,854 157,591 ¢ =7.3 : -5.1
Sales value H 116,318 269,905 : 270,93 i 132.9 0.4
Acyelle: 1 I 1 t 1
Production : 43,99 33,130 : 33,360 @ =34.2 : a.7
Sales— i 30,878 26,071 : 23,949 ¢ =X2.4 @ =8.1
Sales value : 15,477 & 26,047 : 27,419 ¢ T1.2 ¢ 5.3
1 i £ | 3
8. Flastorsra (Synthetis Rubber) i ] : 1 :
i H ] ] H
Cyclic: ] H ] 1 H
Product ion 1 2,197,837 : sns 2,087 145 3 8.2 : -
Sales r 1,M0,099 wan 30 1,558,500 1 =20.0 = %
Sales value - ] 439,580 ; " B4R, 554 93.0 : ‘s
Acyclic: t 1 ] 1 ]
Product fon--——=s======= 1,526,908 ;3 sas = 2,362,312 1 54.9 3 san
Sales- 1 1,321,945 - 3 1,703,302 i 28.8 : .
Sales value 1 §34,657 1 see b 1,056,542 1 281.1 : s
H ¥ H i H
#. Flastisizers : 1 : : :
: ' L ! H
Cyclic: H H t i g
Product Lon: ] 929,871 @ 1,388,935 = 1,438,321} : 56.8 : 5.0
Sales z BES.084 ; 1,219,999 : 1,208,976 : ¥».A: -0.9
Sales valoe 1 167,827 : 608,372 ; 612,474 3 270.9 : 1.3
Acyelde: t : - 1 H
Product ion— ] 332,908 355,505 : 407,216 2.3 : 3.0
Saleg—=——sa= ] 96,767 353,589 : 357,527 1 20.5 : 1.1
Sales value $ 93,142 : 250,018 271,159 & 191.1 ¢ B.5
1 H T 1 3
10. Surface-Aotive Agents - i ' E :
i | 3 1 3
Cyelde:?® t ¢ : ! 1
Production r 1,418,444 ;3 1,154,101 : 1,229,201 : -13.3 1 6.5
Sales - ¥ 852,238 1 616,824 : 665,700 3 =21.9 1 7.9
Sales value t 95,810 ¢ 339,708 : 366 BED & 282.9 & a.0
Acyclie: H 1 : | i
Product lon t 1,080,851 : 3,698,583 : 3,849,007 3 B&.8 : &.1l
Sales H 897,786 ¢ 2,310,680 : 2,438,393 : 171.6 : 5.5
Sales value- H 220,877 956,552 : 1,109,639 1 4D2.4 : 16.0
: 1 g 3 1

Sse footnotes at end of table.



b SYNTHETIC ORGANIC CHEMICALS, 1981

TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.5. PRODUCTION AND SALES OF
INTERMEDIATES AND FINISHED ProDUCTS, 1967, 1980, anp 1981--ConTinueD

(Froduction and sales in thousands of pounds; sales value in thousands of dollars)
: 3 E INCREASE OR |
DECREASE (-
! 1981 OVER : 1981 OVER
i 1367 i 1980

CHEMTCAL foreer Y 1em0 P 1om

11. Pesticides and Belated Products

"
a2 @a e ws fesow
o

B4 E &b 88 B4 4b e 4 &

i Percent & Paroent

Cyelic: : ' :
Production - B23,158 = 1,054,309 ¢ 1,012,429 ¢ 23.0 ¢ =4.0
Sales —— e 681,532 ¢ 1,017,006 : 907,565 : 33.1 ¢ =10.8
Sales value 627,742 = 3,079,575 : 3,503,886 ¢ 458.2 = 13.8

Acyelic: i H H - 1
Production- .- : 226,505 * 413,893 : 417,646 ¢ B4.4 2 0.9

ea : 215,831 ¢ 389,315 : 383,276 ¢ T7.6 % =1.6
Sales valug-———r—merrer e e — 159,301 * 998,923 ! 1,148,496 ¢ 621.0 = 15.0
3 3 F ¥ ]
12, Miscellanecus End-Use Chemicals 3 : : i :
and Chamiaal Produstas® 2 £ : 1 :

Cyelie: H t i t T
Production——- @ { 1,535,9223): 3,680,087 : 3,887,814 ¢ 153.1 = 5.6
Gales == & { 775,540)¢ 855,764 & 867,742 ¢ 11.9 ¢ 1.5
Sales value-- = { 2B3,575)¢ 577,347 ¢ 701,512 * 147.4 ¢ 21.5

Acyelie: H b E : H
Production ——=== 1 (58,159,771} 19,922,403 ! 18,270,464 & =68.6 : -8.3
Sales - m—eeee § (25,225,6310F 13,218,867 ¢ 12,086,173 @ -52.1 : -8.6
Sales value :( 3,192,119)% 2,922,055 @ 3,273,682 ¢ 2.6 ¢ 12.0

13, Miscellaneous Cyelic and :
Acyelic Chemisala® :

Cyelie: | i E 1 i
Production t -+« ¢ 1,888,182 ¢ 2,380,733 : sus & 26.1
Sales T EE R 1.035,71“ H l,ﬂﬁz,ﬁSE i E 2.3
Sales value % ess ¢ 1,821,490 ¢ 989,586 : P =30.4

Aoyclic: 3 I E | £
Production H ses 0 92,480,086 : 92,658 396 : IR | 0.2
Sales —— < wae = 35.1“21:.35 H 351“20.&':? 3 Fen B '012
Sales valugee==secesemsssasssssnssssssnas -ss & 10,250,667 ¢ 10,754 816 : wwa 4.9

#5 8

H H H 3

;Stl-n.dll:ﬂ reference base period for Federal Government general-purpose index numbers.
Includes ligninsulfonates.
tems in these two sections were previously included in the section named miscellanecus chemicals.

The following tabulation shows, by chemlcal groups, the number of companies that reported production in
1981 of one or more of the chemicals included in the groups listed in table 2:

Mumber Humber
Chemisal group of Chesrioal group af
compantes sompantes
Cyelie intermediates 194 Elastomers (synthetie rubber)-——---—c-o-o 26
Dyes 7 Plasticizers 52
Organic pigmontg=====- 36 Surface-active agents 176
Medicinal chesicals B9 Pesticides and related products——=————==—= 85
Flavor and perfume materislg--—-—-—-—-——— 39 Miscellaneous end-use chemicals and
chemical productf=-——mm=—seseeecsee———— 151
Plastics and resin materials--—-———————u-- 264

Miscellaneous cyclic and acyeclic
Rubber-processing chemicals-——mmmem—————- 28 chemical —— 282




SECTION I -- TAR AND TAR CRUDES /

STATISTICAL HIGHLIGHTS

Cynthia B. Foreso

TAR

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 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 coal tar produced in the United States in 1981 amounted
to 472 million gallons (table 1), Production in 1981 was 12 percent less
than the 534 million gallons of coal tar produced in 1980. Sales of coal tar
in 1981 amounted to 362 million gallons, compared with 325 million gallons in
1980. U.S. production of water-gas and oil-gas tars was not reported to the
Commission for 1980 or 1981; production of these tars in 1968 amounted to 21
million gallons, according to trade publicatioms.

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 tables 1
and 1B,

Domestic production of industrial and specification grades of benzene
reported by coke-oven operators and petroleum refiners in 1981 amounted to
1,339 million gallons--16 percent less than the 1,585 million gallons re-
ported for 1980. These statistics include data for benzene produced from
light oil and petroleum. Sales of benzene by coke-oven operators and petro-
leum refiners in 1981 amounted to 688 million gallons, compared with 1,147
million gallons in 1980. 1In 1981, the output of toluene (including material
produced for use in blending in aviation fuel) amounted to 856 million gal-
lons--16 percent less than the 1,017 million gallons reported for 1980.
Sales of toluene (Nitration grade 1°) in 1981 were 608 million gallons, com-
pared with 677 million gallons in 1980. The output of xylenme in 1981 (in-
cluding that produced for blending in motor fuels) was 882 million gallons,
compared with 909 million gallons in 1980. Sales of xylene decreased slightly
to 381 million gallons in 1981, compared with 443 million gallons in 1980.
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Production of crude naphthalene from coal-tar oils in 1981 amounted to
358 million pounds; however, sales figures could not be published without
disclosing the operations of individuval companies. Production of petroleum-
derived naphthalene in 1981 amounted to 142 million pounds, compared with 103
million pounds in 1980. Production figures on road tar for 1981 cannot be
published; in 1972 production amounted to 30 million galloms.

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 included
in the table. The statistics, therefore, involve considerable duplication,
and for this reason no group totals or grand totals are given.

Data for 1981 tar crudes were supplied by 20 companies and company divisioms.
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TABLE 1.--TAr AND TAR CRUDES: U.S. PRODUCTION AND SALES, 1981

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

: THIT H : A
TAR AND TAR CRUDES H OF : PRODUCTION : i T e ]
t  QUAMTITY : (UANTITY : VALUE = 1
A . Y . . VALUE
t 1 1,000 &
: : dollars :
Coal tar:? Coke-oven operators : 1,000 gal-- 472,181 = 362,164 : 296,974 @ 50.82
Crude 1ight oil:? Coke-oven operators------—----—- : 1,000 gal-- : 146,950 : 118,805 : 136,626 : 1.15
Intermediate light oil:® Coke-oven operators----- : 1,000 gal-- : &,163 : 131 : 176 + 1.3%
Light-oil distillates: F 3 H 1 g
Benzene, all grades, total" : 1,000 gal-- : 1,339,160 : 687,625 : 1,180,395 = 1.72
Coke-oven operators 1,000 gal-- & 31,429 ¢ 31,990 : 53,729 : 1.68
Petroleum refiners’--- : 1,000 gal-— : 1,307,731 ¢ 655,635 ¢ 1,136,666 ¢ 1.72
Toluene, all grades, total® : 1,000 gal-= : 856,465 : 608,251 : 767,941 @  1.26
Coke-owven operators 3 1,000 gal-- : 4,829 ¢ 5,151 : 6,892 = 1.34
Petroleunm refiners ==== 3 1,000 gal=-- : 851,636 : 603,100 : 7oL, 049 ¢  1.26
¥ylene, all grades, total® . : 1,000 gal-- : BB2 408 : 381,040 : 563,250 : 1.4B
Coke-oven operators : 1,000 gal-- 637 ¢ 626 : 897 : 1.43
Petroleum refiners-— : 1,000 gal-- : BBL,751 : 3BO,414 : 562,353 : 1.48
Kaphthalene, crude, total 1,000 lh=== : 358,334 faw T [P | aa
Solidifyving at: H] £ £ 1 :
Leas than 74% C--—- 1,000 lb=== : 6,961 : 6,162 : 25,2646 ¢ 4.10
74" C to less tham 79° C : 1,000 1b=--- : 351,373 : s el i
Creosote oil (Dead oil) (100X crecsote basis): i : : : z
Matillate as such (100% créosote basis)-——————— : 1,000 gal-- : 81,502 : 61,453 : 31,584 : .51
Creosote in coal tar solutiom (100X solution H : T H i
basis} : 1,000 gal-- : 61,120 = &% 460 2 £3,745 .98
Tar, refmdi for uses other than road tar-——--—— ; 1,000 gal-—— : 11,022 3 T.164 : 9,661 ¢ 1.35
Pitch of tar

: 1,000 toms= : 19,199 : 1,176 : 234,434 : 199.35

1“"1': value per gallon, pound, or ton as specified.

Includes only data for coal tar reported to the Office of Energy Data and Interpretation, Energy Informatiom
Administration, Department of Energy (Energy Data Reports, Coke Planmt Report, quarterly, October-December, 1981,
May 27, 1982). Data on U.5. production of water-gas tar and oll-gas tar are not collected by the U.5. Ister-
national 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 indi-
vidual companies. At date of publication, sales values for coke-oven operators were not available.

*Includes data for material produced for use in blending motor fusls. The snnual production statistics for
petroleun refiners on benzene, toluene, and xylene are not comparable with the combined monthly production Eig-
ures because of fiscal year revisions.

*Benzene, specification grades (1%, 2°).

*Includes soft, medium, and hard pitch of tar, and pitch emulsion.

Note l.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Office of Energy
Data and Interpretation, Energy Information Adainistration, Department of Energy. Statisties for materials
produced in tar and petroleum refineries are compiled by the U.5. International Trade Commission.

Note 2.=-=Data for all other tars and tar crudes are not imcluded in the 1981 report because publication would
disclose the operation of individual companies. Preliminary coke-oven cperators’ data were obtained from cumu-
lative totals reported in Energy Data Reports, Coke Plant Report, gquarterly, October-December, 1981, May 17,
1982,
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ABLE 1A,--Tar: U.5. PRODUCTION AND CONSUMPTION, 1980 anp 1981
{In thousands of gallons)

TAR : 1980 : 1981
PRODUCTION ' i
Coal tar from coke-oven byproduct plamts, total’ 534, 068 : 472,181
CONSUMPTION : :
Total : o I %
Tar consesed by distillatien, total : £ ; ()
Coal tar distilled or topped by coke-cven operators’—m——meemeeeoeeo . ; (] F [T
Coal tax and ofl-gas tar distilled by tar distillers =meeccceceeeceen : 308,659 1 439,440
Tar congsumed by the producers chiefly as fuell ; ) %)
Coal tar conmumed at coke-oven plants in miscellaneous uses’ ’

=== ) 1 B

: £
mn:;:“td to the Office of Energy Dats and Interpretation, Energy Information Adainistration, Department of

*Department of Enorgy data wers not available at time of publication.
"Reported to the U.5. International Trade Commisslon. Represents tar purchased from companies oporating coke-

ovens and gas retort plants and distilled by companies operating tar-discillatiom plant Statis
clude tar consumed other than by distillation by tar distfllers. 4 " ezl

TAELE 1B.-~Tar AMD TAR CRUDES: Summary oF U.3. PRODUCTION OF SPECIFIED
proDUCTS, 1967, 1980, anp 1981

3 i g I r INCREASE, OR
i UNIT £ I 1 i DECREASE (-}
TAR AND TAR CRUDES H oF ] 19671 1 1980 H 1981 t 1981 : 1981
(UIANTITY 4 [ i £ OVER : OVER
4 H i 1967 : 1980
] £ I 1 : Pegrcent : Paroemt
Coal tar® -t 1,000 gal-- : 780,334 : 534,068 : 472,181 : =40 1 =1z
4 E $ § i i 1
Bgnzene: . ] ] 1 H ] 1
Coke-oven OpRTalOrf=————m=———ee==—== ¢ 1 000 gal-= : 90,642 30,781 : 31,429 : =63 1 =38
Petroleum refiners -1 = T8 F 3,845 = 1,307,731 : 49 =15
Total ¢ 1,000 gal-- : 969,346 : 1,584,626 : 1,339,160 : ECIE =16
i t 1 1 ] i
Toluspa: ! t t : : : :
Coke-oven Operstors—-—————————-- ——= 1 1,000 gal— : 19,357 1 7,812 ¢ 4,829 ¢ =75 1 =38
Petroleum refiners- ————m— 1 1-—- 1 M L] ] 50 851 ,6 36 : =16
Total==ne - 3 1,000 gale= : 643,811 : 1,007,321 : B56,465 : M =16
Yylenp:? : : : : : :
I?'w:l en op-:nmm—-————-— i 1,000 gal— : h“:,;:ﬂ 1 ;,}rz t " ?5? I ‘B: 1 —Sg
etroloum refiners 11,000 gal— : LS 07,1 i 1,751 & F6 1 =
Tatal + 1,000 gal-—— t 454, B37 : 908,546 t Eﬁ'z':iﬁi : N =3
1 £ ' t t '
Haphthalene: H H T H 3 H
Crode® : 1,000 lb=== = 520,991 : (4 M g 3 : ]
Petroleun pnaphthalenes, all grades- : 1,000 Ib--- : 376,679 : 105,357 : 142,164 : =61 : 38
Total : 1,000 16— : 879,600 : ) [ ) : (4]
i 1 F i i t
Cressote oll (Dead oil):’ : ] 2 H g t
Distillate as such (1002 crecsota 1 % 1 | £
basis} ¢ 1,000 gal-- : 108,832 3 60, 648 1 81,902 : =25 t 35
Crecsote In coal tar solotion E t t i 1 1
(100% solucion basls)-————-ee——-e ¢ 1,000 gal-- 27,420 35,011 : 61,120 : 123 : 70
Creosote content of coal tar solu- ¢ 1 H : ] -
tion (100% creosots basis)=--m---- + 1,000 gal-- 3 17,402 : 4 : £5) £y %)
Total + 1,000 gal== : 153,654 : [T [k T '3 (L]
F 1

'Srandard reference base peciod for Federal Government general-purpose index musbers.

!Inclades only data for coal tar reported to the OFfice of Energy Data and Interpretation, Energy Informatiom
Administration, Department of Energy.

'Data reported by tar distillers are mot included because publication would disclose the operations of indi-
vidual companies.

“Includes data for material produced for use in blending motor fuels. Statistics are mot comparable with mon-
thly figures which include some o-xylene.

*Naphthalens salidifying at leas than 79" C. Figures include production by tar distillers and coke-oven
operators and represent combined data for the commercial grades of naphthalens. Because of conversion between
grades, the figures may include some duplication. Statistics on naphthalene refined from domestic crudes are
reported in the section on "Cyelic Intermediates.”

Statistics cannot be published; to do so would disclose the operations of individual companies.

"Ineludes daea for cressote all produced by tar distillers and coke=oven operators and used only in wood
proservatives.
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TABLE 2.--TAR crRUDES FOR WHICH U.S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURERS, 1981
[CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED WITH AN ASTERISK (%) CHEMICALS MOT 50

MARKED DO BOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND MAY WOT BE PUBLISHED.
MANUFACTURERS" IDENTIFICATION CODES SHOWM BELOW ARE TAKEN FROM TABLE 3]

3 MANUFACTURERS' IDENTIFICATION CODES
TR ORI g {ACCORDING TO LIST IN TABLE 3)

Light-64l distillatest J

*Benzene', coke-oven ocperators w—wmemmmmmemmemeee | BT, CLF, JLS, USS.

Solvent naphtha--- - =e===- _ BTS, CLF, ICC, USS.

*Tolugne®, coke-oven oparators -  BTS, CLF, JLE, UBS.

Yylens®, coke-oven oparators - ° CLF, JL8, USS,
Pyridine, de ba -= " KPT.
Haphthalene, crude, pelidifying at: -

Lens than 74* C= * BIS, 16C, RSC, USS.

74® C to less than 79* C ' ACS, EPT, DSS.
Hethylnaphthalene : EPT.
*Crude tar-acid oils:® :

Tar=-acid content 5T to less than 24T =memweae  EPT.

Tar-acid, all other- - UES.
Cresylic acid, crude -= " FER, KFT.
Crecpote oil (Dead odl): :

*Distillate as much= ACS, COP, KPT, RIL, USS, WIC.

#Crecsote in coal tar solutionm ‘ . EPT, RIL, USE, WTC.
All other distillate products: :

Carbon black oll - v

Crecsote tar acid oll i’

Crude coal tar solvent :

Crude tetralin
Friming and refractory oil

All othar K » EPT.
Tar, road i KI5, RIL.
Tar for othar uses: I
Crudas 16C, BSC, USS.
Ref ined s « EPT, RIL.
&Pitch of tar: !
Soft (water softening point less than 110" Floe—==es & . EPT, USS.
Medium {water softening point 110° F to L60° Fl----m : , COP, KPT, RIL, USS.
Hard {water softening point above 160® F)-======e- - . RIL, U2S, WTC.
Pitch smulsion - 4

Ref ined anthracene

E355 BE BBAGAEA B

'Does not include manufacturers' identification codes for producers which report to the 0ffice of Energy Data and
Interpretation; Energy Information Administration, Department of Energy.

TABLE 3.--Tar awp Tar crupes: DIRECTORY OF MANUFACTURERS, 1981
ALPHARETICAL DIRECTORY BY CODE

[Rames of manufacturers that reported production and/or sales of tar and tar crudes to the U.5. Internaticnal
Trade Commission for 1981 are listed belov in the order of their fdentification codes as used in table 2)

F ] [
CODE = HAME OF COMPANY t ¢ CODE 1 HAME OF COMPANY
q c P E I
ATS : Allded Corp., Allisd Cheadcals Co. t 5 KFT & Toppes Cos, Tucs
ALF 1 Allied Corp. £ f L
1 i ¢ KEV @ Meville Chemical Co.
BTE : Bethlehem Steel Corp. 3 ] NTS @ Matiomal Steel Corp., Great Lakes Plamc
H | S | ’
CLF : C. F. & . Sceal Corp. t ¢t RIL @ Reilly Tar & Chemical Corp.
COF ¢ Coopers Creek Chemical Corp. t1  RSC ! Republic Steel Corp.
DRE Donner-Hanna Coke JoInt Venture 1 Uss U.5. Steel Corp.:
H f ot i Clafirton Plant
FER : Ferro Corp., Productol Chemical Div. Eif :  Fairfield Plant
r £ i Gary Flant’
HUS : Husky Industries, Ine. - f  Geneva Plant
H | S :
IGE : Indisna Gas & Chemical Corp. -3 WIC : Witco Chemical Corp.
3 T ]
JEN : Jennison-Wright Carp. i1 1
JLE @ Jones & Laughlin Steel Corp. 'y '
L

Bote.—Complete names and addresses of the above reporting companies are listed in table 1 of the appendix,
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SECTION IT -- PRIMARY PRODUCIS FROM PETROLEUM AND NATURAL GAS 13
FOR CHEMICAL CONVERSION

STATISTICAL HIGHLIGHTS

James Raftery

Primary products that are derived from petroleum and natural gasl are
related to the intermediates and finished products made from such primary
materials in much the same way that crude products derived from the distil-
lation 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). Considerable
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 pro-
duction 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 other
chemicals are derived. 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 cutput of primary products derived from petroleum and natural gas as
a group amounted to 109,517 million pounds in 1981. Production in 1980 was
117,137 million pounds. The output of aromatic and naphthenic products from
petroleum amounted to 26,261 million pounds in 1981, compared with 29,521 mil-
lion pounds in 1980. Sales amounted to 52,758 million in 1981 and $3,724 mil-
lion in 1980. 1Imn 1981, production of benzene was 9,573 million pounds; pro-
duction of toluene was 6,140 million pounds; and production of xylene was
6,701 million pounds (table 1).

Production of all aliphatic hydrocarbons and derivatives from petroleum
and natural gas was 83,257 million pounds in 1981, compared with 87,615 million
pounds in 1980. Sales of these products were valued at $7,611 million in 1981,
compared with $6,922 million in 1980. Production of ethylene was 29,418 million
pounds in 1981. The output of 1,3-butadiene in 1981 was 2,986 million pounds.
Production of propylene in 1981 was 13,482 million pounds (table 1).

Data for 1981 primary products from petroleum and natural gas for chemical
conversion were supplied by 78 companies or company division.

lstatistics on chemicals from coal tar are given in Section I (Tar and Tar
Crudes) of this report.
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TABLE 1,--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL
conversion: U.S. ProDucTION AND sAaLEs, 1981

[Listed below are the primary products from petroleum and natural gas for chemical conversion for which any re-
ported data on production or sales may be published. (Leaders (...) are used where the reported data are ac-
cepted 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 preduction and/or
sales were reported and identifies the manufacturers of each]

1 ]
SALES
FRIMARY PRODUCTS FROM PETROLEIM AND HATURAL t ]

: PRODUCTION ] : UNIT

GAS FOR CHEMICAL CONVERSTON : +  QUANTITY t VALUE ! gALEE!
] 1,000 ] 1,000 1,000 Fer
:  pounds pounds :  dollare :  pound
H H H 1

Grand total t 109,517,482 t 59,221 982 ¢ 10,369,286 @ 50,18

i T b b

ARDMATICS AND NAPHTHENES® : : :

Total: Y 26,260,683 ° 14 675,842 1 2 758.01% . .19
Banzens (1% and 2°) i09,572,592 ¢ 4,799,245 % 1,126,666 ¢ .23
Haphthalene, all grades——-——=-- L] 142,164 107,865 * 30,081 ¢ 28
Haphthenic acid L 22,2058 ¢ 21,329 ¢ 4,929 ¢ 23,

1 H 1 i
Toluene, all grades, total---- — 6,140,298 ¢ & 348,350 ¢ T61,04% ¢ .18
Nitration grade, 1* === 1 3,921,005 F 3,052,111 * 575,969 @ +19
Pure commercial grade, 2* : 678,397 ¢ 582,522 ¢ 55,202 3 .05
All other® * 3 1,540,806 ¢ 713,717 .+ 129,878 = .18

: H 1 H
Xylenes, mixed, total i 6,701,308 @ 2,891,150 & 562,353 ® 18
3® grade-—- i 2,950,701 ¢ 1,514,500 @ 296,313 ¢ .20
5* grade--- = - : 1,654,757 ° 723,219 ¢ 144,623 ¢ 20
All other" ' 2,085,850 ¢ 653,431 ¢ 121,417 ¢ .19
All other aromatics and naphthenes® ¢ 3,682,116 = 2,507,903 ¢ 272,937 ¢ 1L

ALIPHATIC HYDROCARBONS : '

t H : H

Total=memme e n e s e s s e m e m s e . B3,256,799 * 44 546,140 ¢ 7,611,271 ¢ «17

G, Hydrecarbons, total-—--———ceeee-- t__ 35,993,839 ¢ 12 025,821 % 2,624 1682 ¢ .22
Acotylene” (For chemical use only) $ 278,494 ¢ B7 464 : G, 387 ¢ 51
Ethane- ] 6,297,256 ® 2,525,723 ¢ 260,129 ¢ .10
Erhyleme-—sc-socacanan t 29,418,089 t 9,413,634 2,339,646 ¢ 25

Cy Hydrocarbons, total 21 347 095 ! 14 644 BIG T 2 224 032 ¢ .15
Propane : 7,865,084 @ T,356,548 & B12,494 ¢ +11
Propylens’ - e ssms s ————— ! 13,482,051 71,290,288 : 1,411,538 ¢ 19

H ] $ £

Cs Hydrocarbons, total 10,412,317 ¢ 6,037,672 1 1,429,135 ¢ +24
Butadiene and butylene fractions ¢ 1,005,458 ¢ B8, 0ED : 182,489 : - 1
1,3-Butadiene, grade for rubber (elastomers)------=-— i 2,986,329 : 2,375,615 ¢ 799,326 ¢ « 34
n-Butane—- H 1,719,310 : 792,493 92,125 ¢ 12
1-Butene: H 136,907 122,629 = 33,861 : .28
1-Butene and 2-Butene, mixed"® : 562,003 @ it X S
Isobutane———— t 1,058,387 1 517,331 63,503 = .12
Isobutylens - : 1,036,553 = 435,604 = 96,530 = 2Z
All other® === : 1,838,330 : 907,120 = 151,301 = .18

H : H H

Cs Wydrocatbons, total H 2,463,503 ¢ 1,263,162 1 200,139 = 16
Isoprene (2-Methyl-1,3-butadiene) : 505,707 : 200,599 52,513 ¢ .26
n-Pentans : 47,154 : FESFS | pes B
Fentenes, mixed- ] 163,621 : 131,173 : 18,592 3 .14
Piperylene I{lﬁ—ﬂntadinnﬂ}— mmmmmmm e mmm e e 50,138 : 47,992 8,513 1 18
All othes'® ! ! 1,696,883 ¢ BB3, 308 : 120,521 : 14

s i 3 F

All other aliphatie hydrocarbons, derivatives and i 1 L :
nixtures, total--- : 13,040,045 3 10,574 649 : 1,133,803 : <11
Alpha olefins'® i 995, 050 : 332,386 : 131,675 : ]
tert-Butylmercaptan{2-methyl-2-propanethiol)--—-aue H 14,281 3 10,428 ¢ 6,753 ¢ .65

S5ee footnotes at end of table.



16 SYNTHETIC ORGANIC CHEMICALS, 1981

TABLE 1,--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL
cONVERSIOM: U.S., PRODUCTION AND SALES, 1981--ConTiMUED

: d SALES
PRIMARY PRODUCTS FROM PETROLEUM AKD WATURAL i .
] : PRODUCTION : : :
GAS FOR CHEMICAL CONVERSLON & 1 QUANTITY 1 VALUE i VALUE!
E H 3 k
H H 3
ALIPHATIC HYDROCARBONS--Continued i H ] é
: Loog ¢ 1,000 ¢ 1,000 : Par
All other aliphatie hydrocarbons, derivetives, and H potrda H ngdg I dollars £ powmd
mixtures——Continued E : H H
Dodecena (Tetrapropylenc) £ 287,012 ¢ 75,059 52,196 3 $0.70
Heptenes, mixed--———-- : 126,725 * 86,745 ¢ 40,663 & A7
Hexane E 365,414 * 223,349 1 56,263 ¢ .25
Konene {Tﬂgrup}lm-} i 452,771 ¢ 254,959 : 89,021 : .35
n-Paraffins’”’ : 1,300,376 771,217 ¢ 148,808 @ .18
Polybutene— i 339,699 & 196,265 & 60,837 : +31
All otherl® L

9,154,717 ¢ 8,624,241 : 547,587 ! .06
- H i

lcaleulated from rounded figures.

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 saterials as are
derived from petroleum and natural gas. Statistics on production and/or sales of benzens, toluene, and xylene
from all sources are given in table 1 and 1B of the report on “Tar and Tar Crudes."

Mncludes toluene, solvent grade, 90 percent.

*Includes toluene and xylene used as solvents; may loclude that which is blended in aviation and motor gasolines.

“Tneludes data for alkyl aromatiecs, erude cresylic acid, refined cresylic acid, polyethylbenzene, distillates,
solvents and miscellanecus cyclic hydrocarbons.

*production figures on acetylene from calcium carblde for chemical synthesis are collected by the U.5. Burean
of the Census.

"Includes data for refinery propylene.

“The statistics represent principally the butene content of crude refinery gases from which butadiene is manu-
factured.

*Includes data for butenes, mixed C, streams, I-butene, and mixed butylenes.

“Includes data for iscpentane, amylemes, dibutanized aromatic concentrate.

M 1neludes sales data only for n-pentans.

‘21ncludes data for the following molecular weight ranges: Cg-C7; Cy-Cye; €,1-Ciss C38-Cap; and others.

'*Includes data for the following chain lenghts: Ce-Cs; Ce=Cie; Cs-Cis; C1e~Ciw; C1o-Cig; and others.

"includes production sndfor sales data for methane, methyl acetylene propadiene, methyleyclopentadiene, n-heptane,
n-octane, di-isobutylens, eicosane, mixtures of C; and Cy, Cy amd Cy hydrocarhons, hydrocarbon derivatives, and other
hydrocarbons.



TABLE 2.--PRIMARY PRODUCTE FROM PETHROLEUM AND NATURAL GAS FOR CHEMICAL COEVERSION FOR WHICH U.8. PRODUCTION ARD/OR
SALES WERE REFORTED, IDEMTIFIED BY MANUFACTURER, 1981

|CHERICALE FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELON WITH AN ASTERISK (%) CHEMICALS MOT
50 MARKED DO MOT APPEAR IN TABNLE ' BECAUSE THE REFORTED DATA ARE ACCEFTED IN CONFIDEMCE AND MAY MOT BE PUBLISHED.
HMAMUFACTURERS® IDENTIFICATION CODES SHOWN BELOM ARE TAKEM FROM TABLE 3. AN "X™ SIGNIFIES THAT THE HANUFACTURER BID
HOT CONSENT TO HIS IDENTIFICATION WITH THE DESIGHATED PRODUCTI

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR
CHEMICAL COMVERSIOM

MANUFACTURERS® IDENTIFICATION CODES
(ACCORDIMG TO LIST IN TABLE 3)

oo

AROMATICE AND NAPETHENES

ALEYL AROHATICS:

Cyclogolsg= = = = = = = = = = = = = = = = = = = = = = SHC.
Alkyl azomatics! mll osthazr = = = = = = = = = = = = = i ARO. BFG.
"BEMEEME:* '
Banzana 17 (99=100 R)= = = = = = = = = = = = = = = = t AMO, APR, ASH, ATR, CCP. CO. CPI. CRP. C3SD. CH5O, CSP.
' EKX, ENJ, GOC, GRS, HES, KHI, HOC. MOM. PLC. FPR.
' QH, SHC, SKO,. SM., S0C., S00. SUN. SHR, TID. TOC. TX.
E Ucc. Uoc, X.
Benzane 29 (98-98.9%)= = = = = = = = = = = = = = = = t DOW.
Banzena 90-97.9% (Mon-fusl)= = = = = = = =« = = = = = ¢ KLH.
Cresylic mcid (Less than 75 percent distilling over
115'=’-----------—-!-'I-I-'l-i--h-i--'-!-IP:nl.
Cresylic acid, refined = = = = = = = = = = = = = = = =  EMJ.
"aphthalana= = = = = = = = = = = = = = = = = = = = = = i ASH, ©O, HON, TID.
"HAPHTHEMIC ACID: 1
Haphthenio mcid, moid number 160-199 - = = = = = = = * HEC, 50C., SUN.
Hephthanic aocid;: acid number 200-218 = = = = = = = = : FER.
Haphthenic mcid, acid number less than 180 - = = = = : ATR., FER. GO€, HEG, SUM.
S®TOLUENE ALL GRADES., TOTAL! i
#Tolusna, 19 (99 . 5=100%)= = = = = = = = = = = = = = = ! ASH, ATR. CPI, EHNJ, GOC, GRS. HES. HST, RMOC. PLC. QH.
£ SHC., S5KO. S0G, SUM. SWR, TID. TOC., TX. UOC.
ETolusne:; 29 (98.5-99 . 4%) = = = = = = = = = = = = = = : ATR. CO, DOW, ELP, KHI. PPR. S0G. UCC.
*Tolusna, 90-94.4% (Mon-fual) = = - = = - = = - = = t ECP, C5D. CSP. MOM, PPR. PPX. SKO. SH.
SXYLENES. HNIXED, TOTAL: i
Xylane, 3? (99=100%) = = = = = = = = = = = = = = = = ! AMD, ATR. CPI., GOC, HES, SHC, 500, SUR.
"Xylens, 5% (98-98.9 %) = = = = = = = = = = = = = = = * CCP. CSD, EMJ, GRS, HCF, MOC. PFR. QH. TOC., WOQC.
"tylene. 90=-97.9% (Mon-fusl)l= = = = = = = = = = = = = : AMO., ASH. CO. CSP. MOM. S0OC. SUN. UCC.
"ALL OTHER AROMATICS AMD MAPHTHENES: 1
Aromatios:;CP = = = = = & = = @ = = = = =@ =« = = = = = i CD. QH.
Cazben black fasdatogl = = = = = = = = = = = = = = = ; ENJ, GOC.
PFolyathylbenmane = = = = = = = = = = = = = = = = = = i HST.
All ether preducts from petrolsum and natural gam. i
ceyelig = = = = = = = T Ty e g T R t O, CRP., EEX. EMJ, KHI, HNWP. QM. SHC. 500. UCC.

NOTSHIANDD TWIIW3HD Y04 SY9 TWENLYN NV WN304L3d WOHd SLINAOYd A¥VWIHd -- 11
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TABLE %.--PRIMARY PRODUCTS FRON PETROLEUM AND FATURAL GAS FOR CHEMICAL CONVERSION FOR WHICH U.8., PRODUCTION AND,/OR
SALES UERE REPORTED. IDENTIFIED BY HANUFACTURER. 1981--CONTIMUED

- e e o e e fim o omm E oa am oam oam o o oam o m S Ee e e -

PRIMARY FRODUCTS FORM FPETROLEUM AND BATURAL GAE FOR t RAMUFACTURERS' IDENTIFICATION CODES
CHEHICAL CONVERSIONM i (ACCORDING TO LIST IN TABLE 3}

---------------------------- CERE i e e et e R e e e e TR e e = s S

ALTPHATIC HYDROCARBONS--CONTINUED

ALL OTHER ALTFHATIC HRYDROCARMNONS. DERIVATIVES. AND

HRIXTURES
"ALPHA OLEFINS:
Alpha olefins,.C6-CT- - = = = = = T e o ¢ @0C. SHC. S0C.
Alpha olefins.C8=C1l = = = = = = = = = = = = = = = = t GOC, SHC. S0C.
Alpha olefins.Cill=Cli= = = = = = = = = = @ = = = = = © @0C, SHC. S0C.
Alpha olefins.C15-C20~- = - = = = B e . T S0C.
Alpha olafinm’ all sthagy = = = = = = = = = = = = = = 1 FER. SMC, S0C. THA.
c/6 HYDROCARBONS :
"Hexang = - - = = = = = = = e e I t+ APR, ASH. EMJ. HAY. PLC. SHO. 300. TMA. UOC. X.
Rethyloyclopantadisne= = = = = = = = = = = = = = = = ¢t EMJ.
Hydrooarbons, Cé. all otheag= = = = = = = = = = = = = & CPFI, ENJ, PLC. SNC.
CsT HYDROCARBONS: t
A=Haptahd~ = = = = = = = = = = = = = = = = - - - = - i PLE.
*Heptenes, mimegd= = = = = = = = = = = = = =@ = = = = = t AIP. AMO, EEX. ENJ. S0G, TID.

Rydrocarbons, C7., all otheg= = = = = = = = = = = = = ¢ ENJ.
Cs/8 HYDROCARBONS® i
Pi=isobutyleans (Di=-iscbutanal)l= = = = = = = = = = = =  EKT: FRS:. PIT.

A-0ctAnE = = = = = = = = = = = = = = = = - - ow - o= - t 80G, THA.
Hydrocarbons,: €8, all otheg=- = = = = = = = = = = = =« t AIP. EMJ, FRS., SHC. TID.
C/9 AMD ABOVE HYDROCARBOMS (EXCEPT ALPHA OLEFINS):t J
*Dodacens = = = = = = = = = == m e s s = === == \TR, ENJ; 9P, 30C. SUM, UOC.
:ica..".l—-'.i-i.l-.iibhbi-i----}u“*‘
*Nonane (Tripropylenal- - = = = = o b +* AIP, ATR, CSP. ENJ,. FKE. TID. UOC.
"N-FPARAFFINS - CARBOM CHAIN LENGTH! '
n=Paraffine,06-C9~ = = = = = = = = = = = = = « = =« <« ¢+ CPX., 850G, UCC.
n=Paraffineg,C6-Clh - = = = = = = ML AT S o + QH.
n=Faraffing,C9=C1f = = = = = = = 2 = = == «a'= = = =3 49, S504G.
n-Pacafiing.Ci0-Cili~ = = = = = = = = - = o= == = == ¢t ENJ, BHO, S00.
A=-Faraffing.Cl0=Clh= = = = = = = = = = = = = = = = = ¢ @O.
A-PAERffing= = = = = = = = = =2 = @ = = = = @ a= == i 5P, EMJ. SHC. SOC. THA.
Hydrocazrbong, C5~CP. mintures=- = = = = = = = = = = = = * CRP, FPR.

*Polybutena = = = = = = = = = = = = = = = = = = = = = = & AMO, CS5D, SOC.
HYDROCARBON DERIVATIVES:

n-Butyl mercaptan (1=-Butanathiell= = = = = = = = = i PAS, PLC.
Ptert-Butyl mexcaptan [(2-Mathyl-2-propanathisl) - - = i HAP, PAS, PLC.
Decyl MeZCaAPtans = = = = = = = = = = = = = = - = = = 1 PAS.
Di-tert-butyl disulfide= = = = = = = = = = = = = = = 1 pPLEC

Ethyl sarcaptan (Ethanclthisl) = = = = = = = = = = = ¢ HAP. PAS.
Haxadacyl mexcaptang = = = = = = = = = = = = = = = = ¢ PAS.

Isopropyl mercaptsn (2-Prepansthisl) = = = = - = = + PAS.

81
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TABLE 1.--PHIMARY PRODUCTS FROM PETROLEUM AND NWATURAL GAE FOR CHEMICAL CONVERSION FOR WHICH U.8. PRODUCTION AND/OR

SALES WERE REPORTED.

- e w = = = =

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR

CHERICAL CONVERSION

- e o e E e R O s E w w o ==

ALIFHATIC HYDROCARBOND

C/1 HYDROCARBONS:
Mathane- - = = = = = = = = = = = =
Cs/2 HYDROCARBOMS:
®*Acetylens (For chamical use only)-
.Ethlﬂ.---—-h---#hﬁ-il—'
SELAplaml = = = = = = oo .- -

Cs3 HYDROCARBONS
Hydrocarbons .CI-Cl.minturas~- = = =
Hethyl acetylene propadiens- - - =
*Propans (Commercial and hd=-5)- = =

',:ﬂprl‘n.-—-b.-ln--n--

Csr% HYDROCARBOMS
*Butadiene and butylena fractions -

*1,3-Butndiene, grade for rubber (Elastomers) - - - =

Sn-Butane = = = = = = = = = = = = =

Bl-Butene = = = = = = = = = = = = =
2-Butane = = = = = = - - = = = o=
*1=Butens and I-butena. mixed - = =
Butylenas.miked=- = = = = S g

®*Isobutane (Z-Methylprepanal=- = =- =

*Isobutylens (I-Hethylpropensl- - =
*Hydrocarbons. CH,. all othar- - = =

Cs5 HYDROCARBONS!
l.rl.n.. ----- - o o om owm w -
Dibutanized aromatic concentrate -
Isopentane (I=-Methylbutane)= = = =
#Isoprene (2-Hethyl-1.3-butadiena)-
"n-Fentana= = = = = = = = - - = m =
"Pantanes. AiNed= = = = = = = = = =
Spiperylens (1.3-Fentadienal=- - - =
‘Hydrocarbone. C5, all othar- = = =

mom ow oam e

e e e  a I T I T R I I )

o =

IDENTIFIED BY RMAMUFACTURER, 1981--COMNTINUED

HANUFACTURERS® IDENTIFICATION CODES
(ACCORDING TO LIST IM TABLE 1)

NON. SHO. TX.

DOW. HMMO., RH, UCC.

ACU. AMO. CO, ENJ, IRC. MOMN. OMC, PFLC. SHO. SH. USI.
ACU. AMO. ATR. BAS. BFG. CBEM. CO. CPX. CRP. DOMW. DUPF.
EKX, ELF. EMJ. GOC, HCB, HOM, MWP, ONC. PLC. SHC.

SM. SHO. TX. UCC, USI. USS.

C50. KNI. MON.

€O, MON.

AMO. ASH. CCP., COR., CPI. CSD, CS0, C5PF, EMJ, EPC. OGRS,
IRC, KHI. MOC. OMC., PLC. SHO. SM. 50G. SUN, TCH.
TUS, VCC, UOC. WSI.

ACU, AMO. ASH. ATR. BFG. CCP. CLK. CO: CPX. CRP. CED,.
Cs0, DOW, DUP, EKX, ELP, EMJ. EPC. 6GOC, HCH. HOC.
HOM. NWP. PLC. SHC, SI0, SKO, 8HM. SO0C, S00, SUN.
TCR, TX. UCC, USS, X.

ACU, ©CO. CPX, CRP. DOM., EKX, QOC., MWP, TUS, UCC.

AMO, ATR, CO, CPY. DOMW, ELP, EMNJ., FRS, MON. PTT. BNC.
S5H. TUS. DCC.

AMO. APR. ASHM., COR. CSD. CS50, CSP, EPC, IRC., OHMC. PLC,
S5HO, 5H, SUNK. TUS, USI.

Goc. PTT. SHC. THA.

€0, HOM, PLC, SHC.

ATR: CS50D. DUF: EMJ. SHC:. 50G.

HOM. SH.

AMO. €50. C5P, ELP. EMJ. IRC, KHI. ORC, PLC, SHOD. 5M.
SUM, TUS. USI.

AHO, ATR, EMJ, SHC, TUS. UCC.

BFG. CBM. CO. CRP. ELP. EMJ. KHI. HCB, OH. 3HC. 3N,
THA.

SHO.

DUP. ELP.

PLC, SHO.

ATR, CO., CRE, DOW. EMJ. MOM. SHC. UCC.
APRE., ASH. PLC. SHO.

COR. DOMW. EMJ. QH. 5SHO. TUS. USS.

CRB, DOM. MOM.

ATR. CO. CS0; CXI. 6O0C:. PLC. TUS. TX.

NOTSYIANOD TWIIW3IHD HO4 SY9 TWHNLYN ONY WNFI0HL3d WO¥d SLINA0Yd AMVWINd -- 11
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TABLE 2.--FHIMARY PRODUCTE FROM PETHOLEUM AND NATUHAL GAS FOH CHEMICAL CONVEREION FOR WHICH U.8. PRODUCTION AND/OR
SALES WERE REFORTED,. IDENTIFIED BY MANUFACTURER. 1081--CONTINUED

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FORH
CHEHICAL CONVERSION

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

oA e

]
i
i
i
1
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i
Ll
1]
[
[
]
1
i
[
[
i
1
[
'
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'
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i
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]
I
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i
U
I
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|
1
1
1
L}
[}
1
1
1
i
i
i
L]
i
i
i
'
'
i
'
"
(]
[
L]

ALIFHATIC HYROCARBONG--CONTINUED

A s A W e

ATDROCARBON DERIVATIVES=--CORTINUED

Rathyl ssxcaptan [(Methansthiel)- = = = = = = = = - = i PAS.
text-Octyl mezcaptan (2.48.%-Trimsthyl-2- 1
pantanethisl)= = = = = = = = = = = = == = == a=1 PAS,
Qatyl meZGaptanE = = = = = = = = = = = =T = - -- - i PAS.
n=Fropyl mercaptan (1=Propanathiol)= = = = = = =@ = = ! PAS. PLC.
Hydrocarben dezivativesi all eothar hydrocacbon 1
daxivatives=- = = = = = = = = = = = = & = = = = = = i HAPF:. PAS. FLC. TK.
®*Hydrocarbons. C9 and above. all other. including 1
mintuzras - - = = = gy g e ol S o ! CO. CPI. ENJ. GOC, RNOC. 50G.

0z
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IT -- PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION

TABLE 3,--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL

CONVERSTON:

NIRECTORY OF MANUFACTURERS, 1981

ALPHABETICAL DIRECTORY BY CODE

21

[Names of manufacturers that reported production and/or sales of crude products from petrolevs and natural gas for
chemical conversion to the U.S. Internatlional Trade Commission for 1981 are listed below in the order of their
identification codes as used in table 2]

CODE @ HAME OF COMPANY tt CODE HAME OF COMPANY
] 11 1
ACT @ Allied Chemical Corp., Union Texas Tt EHI : ¥och Industries, Inc., Koch Refining Co.
£ Potroleum Corp. 1t KIM : Kalama Chemical, Inc.
AIP : Alr Products & Chemicals, Ine. 4 ]
A0 : Standard 011 Co. (Indiana) i MCE : Borg-Warner Corp., Borg-Warner Chemicals
APE : Atlas Processing Co. 1t MO : Monoches, Inc.
ASH : Ashland 0il, Inc. it MOC : Marathen 011 Co., Texas Refining Div.
ATR : Atlantic Richfleld Co., Arco Chemical Co. it HWON : Monsanto Co.
BAS : BASF Wyandotte Corp. 1t NWP : HNorthern Petrochemical Co.
BFG : B. F. Goodrich Co., B. F. Goodrich Chemical 3 1
H Group i¥+ OMC : Olin Corp.
z £ L]
CBN : Citles Service Co., Patrochemicals Div. tt PAS : Peonwalt Corp.
CCPF 1 Crown Central Petroleum Corp. 11 PLE Phillips Petroleum Co.
CLE : Clark 01l & Refining Corp. Lt PPFR : Fhillips Puerto Rice Core, Inc.
€0 : Conoeco, Inc. tz PPX : Phillips Paraxylene, Inc.
COR : Commonwealth 01l & Refining Co., Inc.: 12 PIT : Petro-Tex Chemical Corp.
CP1I : Commonwealth Petrochemicals, Ine. § 3
CPX : Chemplex Co. 3 QH ¢ Quintapa Petrochemical Co.
CPY : Copolymer Rubber & Chemical Corp. 1 1
CRE : Caribe Isoprene Corp. tt RH t Roha & Haas Co.
CRF : Corpus Christi Petrochemical Co. 1 |
C80 : Cosden 04l & Chemical Corp. t: SHC : Shell 041 Co., Shell Chemical Co. Div.
Cs0 : Cities Service Co., Petrolevm Products Group § SB0 @ Shell 041 Co.
CS8P : Coastal Corp., Coastal States Petrolem Co. 11 810 : Standard 011 of Ohio
CXI : Chemical Exchange Industries, Inc. 5 SKD : Getty Refining & Marketing Co.
¢ 1 SM 1 Mobil 011 Corp.:
oW : Dow Chemical Co. 1] 1 Gas Liquids Dept.
DUP : E. 1. duPont de Nemours & Co., Imc. 3 H Mobil Chemical Co., Petrochemicals Div.
4 tr SN0 : Sun0lin Chemical Co.
EKX : Eastman Kodak Co., Texas Esstman Co. Div. it S0C : Standard 0il Co. of Califormnia, Chevrom
ELF : El Faszo Products Co. ] ' Chemical Co.
ENJ : Exxon Chemical Americas t:  S0G : Charter International 041 Co.
EPC : Enterprise Products Co., it 50 : Son Company, Inc.
I Enterprise Petrochemicals Co. Sub. i SWC : Coreo Cyclohexans, Inc.
I 151 SWR : Southwestern Refining Co.
FER : Ferro Corp., Productol Chemical Div. ] :
FEE : Frank Enterprises, Inc. it TCR : Texas Clty Refining, Inc.
FRS : Firestone Tire & Rubber Co., Filrestone it TID : Getty Refining & Marketing Co., Delaware
1 Synthetic Rubber & Latex Co. Div. i 1 Refinary
i 5T THA : Ethyl Corp.
GOC 1 Gulf 041 Corp., Gulf 011 Chemicals Co.-U.5. tt TOC : Tenneco D11 Co., F A M
GPF : Georgla-Pacific Corp., Houston Div. r TUS : Texae Butadiene Co.
GRS : Champlin Patroleum Co. H TX t Texaco, Inc.
1 £ 1
HAP : Helmerich & Payne, Inc., Hational Gas 1 UCC : Unionm Carbide Corp.
1 Odorizing Divw. 1z D€ : Unien Oil Co. of California
BCF : Hercofina (2 USI : Natiomal Distillers & Chemicals Corp., U.S.
HEC : Hewchea H I Industrial Chemicals Co.
HES : Amerada Hess Corp. (Hess 011 Virgin Islands iz 088 : USS Chemicals Div. of U.5. Steel Corp.
: Corps) T :
HMY : Humphrey Cheaical Co. 11 L
B5T : MAmerican Hoechst Corp., Fetrochemical Div. i :
IRC : Independent Refinery Corp. tH
~ Note.—Complete names, telepnone numbers, and addresses of cChe above reporcing companies are listed in table 1 of

the appendix.
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SECTION IIT -- CYCLIC INTERMEDIATES 23

STATISTICAL HIGHLIGHTS

Edmund Cappuccilli

Cyclic intermediates are synthetic organic chemicals derived principally
from petroleum and natural gas and from coal-tar crudes produced by destruc-
tive distillation (pyrolysis) of coal. Most eyclic intermediates are used in
the manufacture of more advanced synthetic organiec chemicals and finished pro-
ducts, such as dyes, medicinal chemicals, elastomers (synthetic rubber), pes-
ticides, and plastics and resin materials. Some intermediates, however, are
sold as end products without further processing. For example, refined nap-
hthalene 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 1981, about 42 percent of the total output of
cyclic intermediates was sold; the rest was consumed chiefly in the producing
plants in the manufacture of more advanced intermediates and finished products.

Total production of eyelic intermediates in 1981 amounted to 45,323 million
pounds, an increase of less than one percent from the 45,070 million pounds
produced in 1980. Sales of cyclic intermediates in 1981 were 19,202 million
pounds, valued at %7,437 million, compared with 20,060 million pounds, wvalued at
57,248 million in 1980.

Intermediates which were produced in excess of 2 billion pounds in 1981
were etliylbenzene (7,813 million pounds), styrene (6,679 million pounds), di-
methyl terephthalate (6,235 million pounds), p-xylene (4,532 million pounds),
cumene (3,309 million pounds), and phenol (2,578 million pounds). Other large-
volume intermediates produced in 1981 were cyclohexane (1,820 million pounds),
isocyanates (1,203 million pounds), o-xylene (918 million pounds), nitro-
benzene (902 million pounds), phthalie anhydride (870 million pounds), cyclo-
hexanone (766 million pounds), aniline (634 million pounds), bisphenol A
(555 million pounds), alkylbenzenes (535 million pounds), monochlorobenzene
(285 million pounds), and toluene-2,4-diamine (205 million pounds). The chem-
icals noted above accounted -for B8 percent of the total output of intermediates
in 1981.
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11 -- CYCLIC INTERMEDIATES 25

TABLE 1.--CvcLic inTERMEDIATES: U.S. PRODUCTION AND SALES, 1981

[Listed below are all cyclic intermediates for which any reported data on production anmd 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 cyclic intermediates for which data on production and/or sales
were-Teported and identifies the manufacturer of each]

5 s SALES

CYCLIC INTERMEDIATES : PRODUCTION WIT
t 1 (UANTITY VALUE ' yarwe!
1 1,000 1,000 1 1,000 Pgr
:  pounds pounde : dollare :  pound
$ ] H -

Grand total 1 455323 Iﬂrl-'lﬂ H 195201 s 715 t ?Euﬁ!su ] 50.39
Acetoacetanilide=—=m== H 10,285 : 9,340 : 10,012 = 1.07
o=-Acetoacetanisidide. H 792 970 = 2,%38 13 2.51
o-Acetoacetotoluidide H 1,623 @ 1,818 = 2,605 3 1.43
Acetophenone, tech= H 4,439 3 wawd A e B iy
Alkylbenzenes® : 535,271 @ 426,154 ¢ 203,631 @ Al
4=pmino-S-methoxy-2-mechylbenzenessulfonic acid-—————= i 1,279 ¢ I e I i
6-Aninopenicillanic acid -1 679 : Srm .s & —
p-[ (p-Aminophenyl)azo]benzenesulfonic acid=-———=aaeau @ 174 e iy E i
Aniline (Anilime oil) H 634,203 : 191,486 59,359 ¢ a6
Anilinemethanesulfonic acid and salt--—-—me—eeme——ea : 183 : | For g R
Benzolc acid, tech H 78,547 29,863 : 13,429 45
B pheny 1 ~mmmmmmmm mmm e : &7,116 ¢ 21,674 3 7,742 1 .36
Butylphenols, mixed H 2,750 3 2,393 3 1,952 = .82
p-tert-Butyleslusns-————c—e——=- £ 3,285 : watk: % sy & ik
Chlarchenzene, SOnO0- —=-- H 285,480 i 85,822 ; 29,663 .35

: 4 L z
Cresols and cresylic acid, totall i 137,250 : 124,080 = B0, 439 : .65
(m, p}-Cresol ———— ] 31,672 : 28,675 « 17,5% ¢ .61
o=Cresol 3 32,239 28,146 ¢ 18,950 = .67
All other-—m-m— i 73,339 ; 67,259 43,895 65
] ] ] t
CumenE-—-—- : 3,309,256 : 1,746,393 3 453,206 .26
Cyclohex 1 1,819,530 : 1,562,559 : 411,890 = 27
Cyclohexanone- 1 765,542 ¢ 35,667 @ 19,133 : .54
e=Dichlorobenzene i 51,581 : 52,347 = 20,575 & .39
p=Dichlorsbenzens — 1 73,523 = 68,829 = 26,279 3B
Dicyclopentadiene (including cyclopentadieng)======== : B8,570 59,297 : 15,558 .22
1,4-Dihydroxyanthraquinone (Quinisarin)-—s-eeeeeaaaoe 618 s i e 2 iw
H,H=-Dimethylbenzylanine z 229 ws 1 sy # e
2,4-Dinitrotolusne i 504,292 : wis 4 ave I e
Ethylbenzene 5 7,812,959 3 366,594 64,790 -19
Isocyanic acid derivatives, total : 1,202,782 : 965,579 732,421 .16
Polymethylene polyphenylizocyanate : 517,523 . 360,645 271,643 .15
Teluene-2,4- and 2,6-diisccyanate (B80/20 mixture)-- : 591,325 : 533,226 384,137 . T2
Other isocyanic acid derivatives : 93,534 71,708 o 76,641 . 1.07
i H ¥ H
4 4" -Isopropylidenediphenol (Bisphenol A)====me==eea= H 554,565 ; 197,562 . 98,703 . .50
d-Methylstyrene - % 35,548 ; 31,732 . 12,148 .38
o=Nitroaniline H 6,777 = ses ¥ iaw 8 .
p-Nitroaniline 1 13,661 . aus few & a
Bitrobenzena® 3 901,631 ; 19,574 5,517 .28
Monylphenol ; 151,724 . 59,771 26,629 . .43
Phenol, total® . 2,577,631 - 1,061,978 . 318,580 . .30
FLom cumeni-—-—--- + 2,485,974 990,422 295,350 .30
411 other. i 91,657 71,556 . 23,230 , .33
2,2'=[(Phenyl) imino]diethanol (N-Phenyldiethanol- : £ . :
amine) : 531 . 220 . 180 , B2
Phthalie anhydride 1 869,520 , G406, 945 153,368 . L34
Proplophenone : e g 543 . 974 . 1.79
Salicylic acid, tech . 37,768 [ P e

See footnotes at end of table.



26 SYNTHETIC ORGAMIC CHEMICALS, 1981

TABLE 1.--Cvcric inTermeniaTes: U.S. propucTion anp saLes, 1981--Cowtimuen

: - SALES
z £
CYCLIC INTERMEDIATES 1 PRODUCTION & £ ] NIT

: £ 1

: : QUASTITY : VALUE : B

T 1,000 : 1,000 1 1,000 1 Par

£ : pownde : dollae 1 pownd

1 8 1 t
Styreno H 6,678,453 ¢ 2,993,179 : G98,174 §0.33
Terephthalie acid, dimethyl ester® T 6,234,986 @ sords ik B A
Toluene-2,4-diamine (4-m-Tolylenedlaming)=—sm==m=- - 205,042 wan | P |
a-Xylong=-=== S— 917,601 @ 812,211 ¢ 201,264 1 25
pXylonp=-==x e b 4,532,421 1 2,974,234 @ 900,097 ¢ A0
All other c¢yclic intermediates 4,231,950 @ 4,.B85,001 @ 2,555,826 @ 52

i i 1 1

Icalculated from unrounded figures,
Includes stralght-chaln dodecylbenzene, tridecylbentens, and other stralght-chaln alkylbenszenes. Branched-

chain alkylbenzenes are incloded in "All other cyclic intermediates.” Data for 1980, inciluded branch-chained
alkylbenzenss.

"boes mot include data for coke oven and gas-retoft ovena, Teported to the 0ffice of Energy Data and Inter-
pretation, Energy Inforsation Administration, Department of Enargy.

*Figures include (o,m,p)-crescl from coal tar, s-cressl, p-crescl, and cresylic scid refined from petroleus and

coal tar.
*pata for 1981 are correct. Data for several previcus years did not include all plaats.
“The figures for terephthalic acid, dimetbyl ester (OMT) include both the acid itself and tha dimethyl ester

without double counting. The acid production figure was multiplied by the factor 1.16 to comvert if to equiv-
alent DMT.



TABLE 2.--CYCLIC INTERMEDIATES FOR WHWICH U.5. PRODUCTION AND-OR SALES WERE REPORTED, IDENTIPIED BY HANUFACTURER,
1981

|CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEM IN TABLE 1 ARE MARKED BELOM WITH AM ASTERISK (*) CHEMICALS MOT
S50 MARKED DO MOT AFPEAR IN TABLE 1 BECAUSE THE REFORTED DATA ARE ACCEPTED IN COMFIDEMCE AND RAAY NOT BE FUBLISMED.
MANUFACTURERS" IDENTIFICATION CODES SHOMM BELOM ARE TAKEN FROM TABLE 3. AN "X™ SIGHIFIES THAT THE MANUFACTURER DID
HOT CONSENT TO HMIS IDENTIFICATION MITH THE DESIGNATED PRODUCT]

1
CYCLIC INTERRMEDIATES 1 RAANUFACTURERS® IDENTIFICATION CODES
1 (ACCORDING TO LIST IM TABLE 1)

DodacylbanmEana, othif= = = = = = = = = = = = = = = =
Alkylbanzena all other (Emcept dodecyl. tridecyl and
stright-chain) = = = = = = = = = = = = = = = = = = =

CO. FER. S0C. WTC.

CPS, PLC. MWTIC.

J-Acatamido-H-li-succininidosthyli-N-ethylaniline- - = = EKT.

Acatanilide, tagh, = = = = = = = = = = = = = - - SAL.

p=Acatanisidide- = = = = = = = = @ =@ @ @a @ =@ @« @ = = = = t SBE.

Acatic mcid, phanyl aster- - = = = = = = = = = = = = = = : BEN.
®icatoncatanilide =~ = = = = = = = = = & = = = = = = = = = 1 BRD, EXY., HST.
fg-Acatoacatanisidide - - - = = - mewmom mom o om o= = o= = + BAD, EKT. HST.
*a-Agetoacetotoluidide- - - = = - ewmom ow om o ow oW o ow o= = 3 BEDN, EKT, NIY.

p=~Acatoacatotoluidida= = = = = = = = = = = = = = = = = = i HST.

1":8"'=Acatoncatonylidide = = = = = = = = = = = = = - = = 1 EKT, HST.

Aeatoncet-m-uylidida = = = = = = = = = = = = = = = = = = 1 BRD.

i*~Acatonaphthona- = = = = = = = = - = o= =t BIV,
®pcatophanons. tagh.= = = = = = = = = = = = = = = = = = = i CLK; %5KO, DCC.

p=Aoatotoluidides = = = = = = = = = = = @ = = = = = - = = i EK.
a-fcetylamino-p-tolusnasulfonaming - - = = = = = = = = ="1 SDW.

p~Acetylbanzsnasulfonanida = = = = = = = = = = = = = = = 1 LIL.

p-Acatylbanzenasulfonic acid. sodium salt- - = = = = = = : LIL.

f-Aoatylpyriding = = = = = = = = =m = v = = s = = = == = 1 RIL.
RALKYLBENZENES: i

Alkylbanzena straight-chain (Except dodecyl and '
trideoyl)= = = = = = = = = = = = = = = = = = = = = = 1 MOM. MIC.
DODECYLBENZENE (IMCLUDING TRIDECYLDENZENE): ®
Dodecylbenzens. straight=chain = = = = = = = = = = = 31 CO, MOM. UCC., WTC.
i
¥
1

Alkylphenols: mivgd~ = = = = = = = = = = = = = = = = o FER.

Alkylpyridines, mingd= = = = = = = == m=e=ne == 1 RIL.

alpha=-Fhansthylaming = = = = = = = = = = = = = = = - = = i HEL.

1-Amine-8-(4-acetaminoanilinel~-9, 10-dihydco-9, 10-dione- ¢
2=-anthracenssulfonic aojd= = = = = = = = = = = = = = = ¢ ¥PC.
3'-Anincacetanilide~ = = = = = = = = = = = = = = = = = = 1 TRC.

§*=Aminoacetanilide (Acetyl-p-phanylensdiamsinel- - = = = 1 HS5T. TRC.

I'=Amino-p-acatanisidids = = = = = = = = = = = = = = = = &t HEY. S5BLC.

S-Amine-I-(p-aminoanilineo lbanzanesulfonic mcid - = = = = : TRC.

i-ip-Aninoaniline)-S-nitrobanzenssulfonic mcid - - = = - 1 TRC.

3-Amnino-p-anissnilide- = = = = = = = = = = = = = = - = = 1 PCM.

SIUIVIAIWIINT 1A -- 111
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TARLE 2.--CY¥CLIC INTERRMEDIATES FOR WHICH U.S5. PRODUCTIOM AND/OR SALES WERE REFORTED, IDENTIFIED BY MAMUFACTURER.

1981--CONTINUED

————— - s = e @ @ P =B R @ B @ @B B B B " OB W W W = = = = = = = @ & @ &2 @ @ @ @ @ @ & =& = =5 =2 = = =2 = = = =

B
CYCLIC INTERMEDIATES i HANUFACTURERS® IDENTIFICATION CODES

' (RCCORDING TO LIST IN TABLE 3)

---------- o B @ e R R O G R o am am am am am owm T T e
13
I
L3

i1=-Aninoanthraguinens and salt=- = = = = = = = = = = = = = ¢ TRC.

S=Amino=3.%"=-agodibanzeanasulfonic mcid (C.I. Aoid 4

Tallow P)= = = = = = = = = = = @ = = = = = = = = = = = t TRC.

prinizohanmanidy =~ =~ = = = = T s s w e s e e . m--- t LEL. 5SDH.

1-Amino-S5~banzamidoanthraguinene = = = = = = = = = = = = P TRC.

e-iminobanzsngthiol- = = = = = = = = = = =@ = = = = = = = r FAT.

2-Amino-6-benzothiszolecarbonylic moid - = = = = = = = = t REL.

i-Amino-é-benzothiszolecarbonylic acid, monosodium salt = X.

1-Amino-4-brome—-9, 10-dihydee-9. 10-diono-2~ £

anthracenssulfonic mcid and sodium galt- - = = = = = = r TRC. VPC.

1-Amino-2-bromo-N-hydrasuyanthraquinsne - - = = = = = = = t M. VPC.

I-Amino-1-ghloroanthraguinons=- = = = = = = = = = = = = = t VPC.

2=-Amino~S-chlorobansophanons = = = = = = = = = = = = = = : GHH.

I-Amine~3-chlorc=N8-hydroxyanthragquinona= = = = = = = = = £ TRE.

3-Amino-é-chloropyridazine - = = = = = = = = = - === - tACY.

t-Amino-5-ehlero-p-tolusnasulionic meid [SO0H=1] - - - = : ACY, BAS.
-Amine-5-chloro-m-toluenesulfonic acid [S0%¥H=1] (28 £

Apidl= = = = = = @« = = = - e em o Emomom om e om o= om om 1 DUP.
i-Amino-p-crasol = = = = = = = = = = = .- - " "= —-—-- t BOL.
1=Amino~%,4~dibromoanthraguinoens = = = = = = = = = = = = t YPC.
1=Amino~2,0-dichlozoanthaguinena= = = = = = = = = = = = ¢ TRC.
h=-Amine=H,H-di(f-hydronyethylianiline sulfate- - - - = = ¢ WAY.
S=-Amino-2.4-dimathylacetanilide~ = = = = = = = = = = = = X,
S5-Amine-2,3-dimethylbanzenssulfathanclamide- - = = = = = 1 TRC.
3-Amino-9-athyloarbamoles = = = = = = = = = = = = = = = = t SDC.

Y4=-RAmino-N-athyl-H-(f-mathylsulisnamideathyl)-n~- '
toluidinaphesphate = = = = = = = = = = = = = = = = = = | HWAY.
G=Amino=-S-hydrexy=2,7=-naphthalenedisulfoniec acid. 1

beanzsnasulionate = = = = = = = = = == 2 s a s = ===~ t TRC.
b=Amino=-3-hydroxy=1-naphthalenssulfonic acid = = = = = = ¢ TRC.
f-Amino-%-hydroxy-i-naphthalenssulfonic acid. sodium H

CL s R et et T e L R e e e L t TRC.
i-(2=Amino=5-hydroxny=T=sulfo=1=naphthylamo)=5=- :

nitrobanzoic Acld~ = = = = = = = = = = = = = = = = = = ¢ TRC.
3=Amino-i-mercaptobenzmodic agid = = = = = = = = = = = = = i SDM.
I-Amino-s-methoxybenzene-1-sulfonic moid - = = = = = = = i TRC.
Yy=kmino-S-methoxy-i-sathylbensenesulfonic acid - = - = = * ATL. VPC. X.
-l {8=-Amino=l-msathoxyphenyliazo |benzenssulionic acid t AC, TRC.
m=-[{4-nino-3i-methoxyphenyl lazo |benzsenssulfonic acid,

el gali= = = = = . e s = w e e i DUP.

3-lt4-Amino-3-methoxyphenyllazeo |1, 5-naphthalane '
disulfonic aglds = = = = = = = = = = = = = = - = = = = ¢ TRC,

8c

T86T “STYIINIHD JINVIHO J1LIHINAS



TABLE I.--CYCLIC INTERMEDIATES FOR WHICH U.S5. PRODUCTION AMD/OR SALES WERE REPORTED, IDENTIFIED BY MANUFACTURER.
198 1--CONTINUVED

- e o e

CYCLIC IMTERMEDIATES

- o e s e W O O O W W O W e O e e e om owowm

iI-[te-Aninc-S-methoxy-o-tolyllaze|-1.5~-

naghthalenedisulfonio agid = = = = = = = = = = = = -
3-Amino~-S=mathylbanzganide= = = = = = = = = = = = = = = =
I-Amino-Y4-methylbanzanilida- = = = = = = = = = = = = = =
2-Amino-Y%-methylbenzothiazole- - - = = e T e S e i
§-Amino-8'-(3-methyl-S-omo-2-pyrazolin=1-yl)-2.21"=

stilbenedisulfoniec agid- = = = = = = = = = = = = = -
2=Amino~J=-mathylpyriding = = = = = = = = = = = = = = = =
i-Anino-b-imethylasulfonyliphanel - = = = = = = - ==
t=-Amino=1,5-naphthalensdisulionic agid = = = = = = = = =

3-pmine-1,5-naphthalenedisulieonic acid (€ Aeid)= = = =
f-Amino=1,3-naphthalenedisulfonic acid (Amino I mcid)}
7=Amino=1,3=-naphthalensdisulfonic acid (Rmino O acid)
2-Amino-1,5-naphthalenedisuldfonic mcid, sodium salt- - -
2=Amino=1=naphthalenasulfonic acid (Tobias agid) - - -
f-Amino-2-naphthalenssulfonic meid (Broenner's acid)

1=Amine-S-naphthel - = - - = e o e 0 e e e
S5fand g)=Amino~i=-naphthol= = = = = = = = = = = = = = = =
B-Amino-2-naphthol = = = = = = = = - - = e e ===

g=Amino=1-naphthol-3-gulfonic moid, sodium salt (7=
Amino=Y4-hydroxy-2-naphthalenesulfonia acid, sodium
"1t}— ----- O s O m e e mm m  w wm wm w omm m mw
i=Amino=6=-nitrobanzothiazols = = = = = = = = = = = = = =
2=-Amino-4-nitrophanel- - - = = = = -
b=Amino=4*=-nitro-2,2'-stilbenadisulfonic acid- - - - = =
2-Amino-S-nitrothiagola=- = = = = = = = = = = = = = = = =
3'=-Amincoxanilic agid= = = = = =
'=Aminooxanilic agid= = = = = =
I-Amino-2i-oxazolidinens= = = = = = = = = = = = = = = = =
*§-Aminopenicillanic acid - = = =
p-Aminophanel- - = = = = = = T m m e ==
m~| {(p-Aminophenyl)aze |banzenesulfonic acid - = = = = = =
sp=[(p=Aminophenyl)azo |benzenssulfonic acid - = = = = = =
7-l{a-Aminophenyliaze |-1,3-naphthalensdisulfonic mcid
2,2"-im-Aminophenylisino}disthanol, dimcetats ester— - ~-
t-fp-Aminophenyli-&-mathyl=-7-benzothiazolesulfonic acid

and salt = = = = = = = = - - _-=-— - - g Ty Lt
f={m=Amsinophenyl)-S-oxe-2-pyrazcline-3-carbouylic acid
m-knincphenylphosphenie agid - = = = = = = = = - - = = =
I-Aninopyriding= = = = = = = = = = = = = = = = == = = =

s B ome s W omw

-

mom s e

- o o o o o o o o o o A W

TRC.
ARS.
BST.
HET.

RIL. TRC.
RIL.

TRC.

ACY .

TRC.

RC. TRC.
TRC.

X.
RCY., SMH.
AC; TRC.
BUC.
BUC.
TRE.

AC. TRC.
SAL.

S0L. VPC.
AC. ATL.
PCH.

ATL.

ATL.

MOR.

PFEZs TRD,
HAL.

5CN.

ACY.: TRC.
TRC.

TRC.

ATL. TRC.
TRC.
ICI.
NEP: RIL.

HAMNUFACTURERS®" IDEMTIFICATION CODES
CACCORDING TO LIST IN TABLE 3)

TRC.

HWIT.

VPC.

SALVIAIWYILNT 217240 == 111
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TABLE 2.-=CYCLIC INTERMEDIATES FOR WHWICH U.S. PRODUCTIOM AND/OR SALES WERE REFORTED. IDENTIFIED BY NMANUFACTURER.

HAL.

IDENTIFICATION CODES
{ACCORDIMG TO LIST IM TABLE 3]

1981--CONTINUED

-------- - O e O e Jom = - o - o o o oW o =

£

CYCLIC INTERAEDIATES ¥ AANUFACTURERS®

2
------ I T R R R |

3

B

|

H

i
B=Andnopyriding= = = = = = = = a s == - === = == - - r RIL.
-Aninoprridime= = = = = = = = = = = = - omow o= T
=inine=p~toluanilda= = =~ = = = = = 5 & = @ = === & = ¢ SDH.
§-Amino-m-tolusnssulfonic mcid [S0sH=1]- = = = = = = = = i DuF.
é-Amino-m-toluenasulfonic mcid [S03H=1])= = = = = = = = =  DUP.
a-|{4-Amino-3-telyllaze |benzenesulfonic agid - - - - - - t TRC.
T=l{4-amino-o~tolyllaze l=1.)-naphthalensdisulfonic acid ' TRC.

s Aniline (Aniling #dl)= = = = = o = = = = = = = == = = t ACY. DUP, F5T. ICI.
I-Anilinosthanel = = = = = = = = = = = = @ = = = = = = = ¢+ EET, HIL. TCH.
T=Aniline=8=hydroxy=i-naphthalonssul fonic acid = = = = = i ALD, TRC.

sinilinonethanssulfonic acid and salt = = - = = = = = = = i RCY. TRC. VPC
#-Anilino~-1-naphthalenasulfonic acid {Phanyl peci ]

aid)s = s = s s s ssE s ssss= == - t EE.
p=inilinephandl= = = = = = = &' = = ow m a ww - ¢+ SDC.
o-Anigsidinemsthanesulfonic agid= = = = = = = = = = = = = t ATL. TRC. WPC.
Anthral1.9lpyzazel-6{2ZH)-one (Pyrazoleanthrone)- - - - ¢ SH, TRC.
Anthraguinone, 100%- = = = = g iy G i o e i t TRC.
M. M'=(1,5=-Antheaguinenylensldianthranilic acid = = = = = t TRC.
4*, 4***=pAmobis|N-biphenyloarboxylic macidl- - = = = = = = 1 ¥PC.
Benzaldehyda;: tagh.- = = = = = = = = = = = = = = = = = = % HM: KLM.
T-Benzanido-b-hydroxy-EZ-naphthalenesulfonic agid - - = = ¢ TRC.
TH-Benzlde Ianthzacen=-7-one (Benzanthzona)- - - = = = = i TRC.
Banzanasulfonic aoid = = = == = = = = = = = = = = = = = t UPF.
Benzenesulfonyl chloride - - - = = = = = T e R Vo t UPF. USR.
1.2, 4-Benzenetricarbonylic agid 1,;Z-anhydride '

(iximaliitic anhydrida)= = = = = s’ ciml;m @ =a = w= - i AHO.
Banzhydrol (Diphanylmathanel)= = = = = = = = = = = = = T PD.
BiaRil - = = = = s s = =sas == o T ! GHW., LEH.
Banzimidamola= = = = = = = = = = = = = = = = = = == = = ' EK.

alanzole adid, Eadh.= = = = = = = = & = = = == == = = = f HM. KLM. PFE. VEL.
Banzoif= = = = a a v s s e e s " - .- - t SFS.
Banzonitrile = = = = = = e e [ e T SM.
Banzophanong — = = = = = = = = = = = - o memom . == ! URJT.
2-Benzothiaselethiol., sodium salt- - - - = = = = = ===t BEH. GYR. USR.
IN=Eanuetzingela = » = = = = = = & = &= = & =« & =+ = = = t FAT. 5HW.
I=-Bensoxamelathisl = = = = = = = = = = = s =@ = = - = = - i EK.

Banzoyl chloride = = = = = = = = = = = = = = = = = = = = : HE. VEL.
2=Banzoyl pyridine - = = = = B Nl . - ! GHM.
N-Banzylacetamide- = = = = = = = = = i i R S T 1 5DM.
Bansrliinings = = = = = = o8 8 s 08 === =m woww = =3 Fk
2-{Bansylaninclethanel = = = = = = = = = = = = = = = = = ! HXL.

RUC. USR.

1)1
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TABLE 2.--CYCLIC INTERNMEDIATES FOR .WHICH U.S5. PRODUCTION

AMDsOR SALES WERE REPORTED.

1981--CONTINUED
———————— - O O O R O O R O o o e s e e e
CYCLIC INTERMEDIATES E
E
¥
--------------- - m om = wm o = m e = o =
¥
3
B
i
|
§-Benzyl-b-chlozro-3-keto-Z-mathyl-T-sulfamyl-1,2,.8~ ]
benzylthiadiazine=1, I-dioxide= = = = = = = = = = = = = : ABB.
Ben=yl sthexr (Dibenzyl athazl= = = = = = = = = =« = = = = * OPC.
3-{Panzylathylaninclacetanilidea- = = = = = = = = = = = = ¢ EXT.
p={Renzplonylphanel= = = = = = = = = = = = = = = = = = = ¢ FEE.
1-Benzyl-S-phenylisonipecotic mcid, ethyl ester- - - - = i SDM.
1-Benzyl-%-phenylisonipacotoniteile- = = = = = = = = = = 1 SDM.
Benzyltrissthylammonium hydroxida= = = = = = = = = = = = ¢ HXL.
{3.3"-Bianthrali.9-cd jpyrazole |-6,6" (2N, 2 "H)-dione t
(Pyrazolaanthrone Tellow)= = = = = = = = = = = = = = = i TRC.
[, 4"-Bi-TH-banz|de lanthracena |-7.7"'-dions - = = = = = = t TRE.
sbiphanyl — = = = = = = - e - I CHL, DOW,
H.N=Big=(2=-mnostonysthyll=aniling = = = = = = = = = = = = 1 YPC.,
Bis{p-aminocyclohexyl imethane= = = = = = = = = = = = = = t DUP:. TREC.
1:4=Bis| 1=anthragquinonylamino lanthragquinona and 1,u4= 1
bis[5-Chleore~-1-anthragquinenylamine lanthraguinene t
(Higad)= = = = = = = =& = = = = = = == =2 = 2 == = == ¢ TRC.
2,6-Bisl(p-asidobenaylidena)-i-sathyleyelohexanone- - - = & X.
4,5'-Bis-benzoylamino=1,1"-anthrinid=2,2"'-cacbazole- - - 1 VPC.
5,5'"=Bis-benzoylamino=1.1"'=anthrinid=2,2'=carbagele- = = ! VPC.
§,'=Bis-benzmoylaminoe=-1,1'-anthrinide-2,2 ~carbazole 1 WPC.
Bis{ohlorosulfonyl)phthalooyaninadisulfonic acid, d
gopper derivative= = = = = = = = =@ = @ &2 = = = = = = = £ TRC.
4,4'-Bis{diethylamine |bansophenone (Ethyl ketons base) i X.
G;8"=Bisldimethylamino Ibanzhydrel (Michler's hydrel) 1-X.
Bigs(f-dimethylamincethylliphenylacetonitrile- - = = = = = i OHYT.
1,5=-Bisl 2,8~dinitrophenoxy |=4,8-dinitroanthraguinons t ¥PC.
3'~[Bis(2~hydromyethyllamine |benzanilida, diacatate t
eEtEE- = = = = = = = = m e e e s s === === = = = = ¢ TCH.
G,4"=Big| (p~hydroxyphanyllaze|=2.2"'~stilbensdisulfonie i
agid (C.I. Dizrect Yellow G)= = = = = = = = = = = = = = 1 VPC.
l.2-Bis(tribromophencoxylethans = = = = = = = = = = = = = i 6TL, VEL.
p-RzomoARiling = = = = = = = = = = = = = - - _-_= == : EK.
Bromchanzens,MoRe— = = = = = = = = = = = T Em P @TL.
o-Bromobenzoic agid=- = = = = = === m e m === a== 1 X,
h-Bromo=3,5-dihydzronybanzamids = = = = = = = = = = - - = : PCM.
I=Bromo=%,6-dinitzoaniling = = = = = = = = = = = = = = = t H5T. SDC.
I-({1-Bromo-8.6-dinitrophenylazal-5~- '
disthylaninoacatanilide- = = = = = = = = = = = = = = = t TRC.
Bromcathylbanzane= = = = = = = = = = = = = = = = = = = = 1 REA.
a-Bromo-p-nitrotolusna (p-Nitrebenzyl bromide) - - - = = : SDM.

MANUFACTUREERES"

IDENTIFIED BY MANUFACTURER,

IDENTIFICATION CODES

(ACCORDING TO LIST IN TABLE 1)

GOC,

EHI.

HOM. SUNM.

TCC.

SILVITIWYILNT IITIAD -= 111
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TARLE 2.--CYCLIC INTERRMEDIATES FOR WHICH U.S. PRODUCTIONM AND-/OR SALES WERE REPORTED.

198 1==CONTINUED

(p=-Bxomophanyl)acatonitrila- = = = = = = = = = = = = = =
I-Bromopyriding~ = = = = = = = = = = = = = = = = = = = -
p=lzeomotoluans = = = = = = = = = = = = = =2 T === - = =

c-Bromotolueng = = = = = = = == = = = = = = i | s e !
p=Butylaniling = = = = = = = = = = = = = = = = A
n-Butylaniline - - = = = = = = = = = = o om omom o om om o= o=
3-(N-Butylanilinolpropionitrila- = = = = = = = - - - = =
I=-tert-Butylanthraguinone- - = = = = = = = = = = = = = =
p-tert-Butylbenzaldehyda - - = = = = = = = = = - - -
sac-Butyllenzens = = = = = = = = = = = = = = = - = = = =

tart-Butylbanmans= = = = = = = = = = = = = = = = = = = =
p-tazt-Butylbanzole aoid = = = = = = = = = = = = = = = =
o-(p-tert-Butylbenzoyllibasnzsoic agid- = = = = = = = = = =
$-taxt-Butyl-p-erasol= = = = = = = = = = T
G=tart-Butyl=-m=0IeSol= = = = = = = = = = = = = = = = = =
2'=tert=Butyl-4'.4'=dimsthylacatophencne - = = = = = = =
2-tert-Butyl-t-ethylphenel = = = = = = = = = = = = = = =
tart=Butylhydrogquinons = = = = = = = = = = = = = = = = =
2-tert-Butyl-S-mathylanimels = = = = = = = = = = = = = =
o=sac=Rutylphanol- = = = = = = = = - === = = = o= o= = =
o~tert=-Butylphenol = = = = = = = = = = = = = = = .
p-sao=Butylphangl= = = = = = = = = = = = = = = = = = = =
p=tart=Butylpheanol = = = = = = = = = = = = = = = = = = =
#Butylphencls, mixed- = = = = = = = - m o mm e ==
#p=-tert-Butyltolusne= = = = = = = = = = = = = = = = = = =
S-tert-Butyl=1,%,3-¢trimathylbanzana=- = = = = = = = = = =
S=tert=-Butyl-m=nylane= = = = = = = = = = = = = = = = = =
G-tert=Butyl=2,0=yylanal = = = = = = = = = = = = = = = =
d-10-Camphorsulfonie moid= = = = = = = = = = = = = = = =
3-Carbouy=1,4-dimethylpyrrole-i-acetie agid- - - - - - =
2-Chlorcacetamide-S-chlerebenzophencna - = = = = = = = =
2'-Chlozoacetoacatanilide= = = = = = = = = = = = = = = =
§'=Chlorcacatophanont= = = = = = = = = = = = = = = = = =
B*'=({Chlozoacatyl)acatanilide = = = = = = = = = = = = = =
o=Chloroaniline= = = = = = = = = = - - m m omom om owm owo=
s-Chlorcaniline= = = = = = = = = = = = = v, [ ) [ ey
p-Chlozoaniling= = = = = = = = = = = = = = = = = = = = =
3-f{o-Chloroanilino)propionitrile = = = = = = = = = = = =
i-Chlozoanthraguinons- = = = = = = = = == m === ===
2-Chloroanthraguinens= = = = = = = = = = - = == om oo
e-Chlozxebanmaldahyds = = = = = = = = = = = = = = = = = =

5F5.
ONC.
3FS.
HCC.
THA.
THR.
TCH.
Dup.
GIV.
PLC.
PLC.
SHC.
DUF.
ACYX.
KPT.
GIV.
ACY.
UpdJd.
GIV.
SCH.
THA.
SCH.
FER.
FER.
GIV.
GIv.
GIV:
FER:
KF.

S5DH.
HYT.
EET.
LIL.
DUP.
CHN.
DUP.
DUP.
DUP.
TRC.
ACY.
S5DH.

FER.

THA.

SCN.
ECH.
SHC.,

KHI.
FIT.

DUP.

HON.
TCH.

HMAKUFACTURERS'

IDENTIFIED BY MANUFACTURER.

IDENTIFICATION CODES

(ACCORDING TO LIST IN TABLE 1)

THA.
SUN,

SUN.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WMHICH U.3. PRODUCTION AMD-OR SALES WERE REPORTED, IDENTIFIED BY MANUFACTURER.
198 1=-=CONTINUED

e~Chlexobanzanide~ -~ = = = = = = - e
Chlore=TH-banz[de Janthracan-7-ona (Chlorebsnzanthrons)
sChlorobanzene, BOAG= = = = = = = = = = = = = = = = = = =
p-Chlorcbenzsenesulfinic agid = = = = = = = = = = = = = =
p-Chlorobenzenssulfoniec acgid - - = = = = = = = = = = = =
p-Chlozobenzenethiol = = = = = = = = = = = = = = = = = =
p=Chlozobenzophanong = = = = = = = = = = = = = = = = = =
o-Chlorchenzoyl chlorides = = = = = = = = = = = = = = = =

Chlozo{p-chlozophenyl)phenylaathana- = = = = = = = = = =
2=Chlozo=1,0=dibutonybangens = = = = = = = = = = = = = =
1=Chlore=1.5-dibutoxy=-S-nitrobanzene = = = = = = = = = =
2-Chlozre=1.0-disthouy benzane= = = = = = = = = = = = = =
1-Chlore-%,5-diethony-ti-nitzrobangana - - = = = = = = = =

T7-Chleze=1,3-dihydzeo-3-hydzouy-S-phenyl-2IH-1,4-
banzediazapin-l-one. acetate astar = = = = = = = = = =
T7-Chleozre=1,3-dihydro-5S-phenyl-iH=1,4~-banzodiazepin-1-
ong~l~oxida=- = = = = = = = = @ = = = @ = a = = = = = =
'-Chlexe-2°,5'~dimathosuyncatoncntanilide- - - = = = = =
4=Chlozro~I;5~dimathonyaniline= = = = = = = = = = = = = =
S=Chloze=2.l~dimethokyaniline= = = = = = = = = = = = = =
2-Chloze-1,8-dimathoxybanmena= = = = = = = = = = = = = =
4=Chlozo=-2,5~dimethoxynitzrobsnzens = = = = = = = = = = =
2-|p-Chloro-a-{i~-dimethylaminecsthyl)benayl |pycidine~- - -
2-Chloxo=10-[3-(dimethylamino)propyl lphenothiazine - - -
1-Chleze-2,4-dinitrobenzene (Dinitrochlorebanzens) - - -
3-Chlezo=4,b6~dinitrobenzenasulionic acid = = = = = = = =
4-Chlexre-3,5-dinitrobenzenasulfonie acid. potasmium
FAlk = = = = = & = == - - e e -
3-Chloxodiphanylaming= = = = = = = = = = = = = = =« = = =
H={2-Chlercathyl)=-H-athylaniling = = = = = = = = = = = =
4-Chlezxe-5"-athyl-2"-hydroxybenzanilide- = = = = = = = =
p-l(2=-Chlareathyl imathylanine |benzaldahyds = = = = = = =
2-Chlozoethyl-p-tolusnssulfonic acid - = = = = = = = = =
2-Chlozxo-4"-fluorobanzophanons = = = = = = = = = = = = =
E-Chlezxe-H-isepropyl-3-nitrobenzenessulfonamide - - - - -
E-Chloro-N-methyl-1-nitrobanzenssul fonamide- = = = = = =
2=Chloro=10=-[3{4-mathyl=1=-pipazazinyl)propyl |-
phenothiazine- - - - - et B T e LR
ar-Chloremsthylstyzans = = = = = = = = = = = = = = = = =
E~Chlore-2=(M-methyllsulfanyl=-4%=-gulfamyl=-N-
hl‘llrllhiliﬂl" g win s (0 bl ol ol — T — ey e B R i e e

HAMUFACTURERS" IDENTIFICATION CODES
(ACCORDIMG TO LIST IN TABLE 1)

e T I T

X.
TRC.
Do, MOM. MTO. PPO. SCC.
TRC.
UPF.
SFA.
X.
X.
oFC.
ALL.
ALL.
ALL.
ALL.

HYT.

HYT.
PCH.
PCHW.
ALL.
PCH.
PCH.
BK.

SK.

sDcC.
TRC.

sDC.
5K.

TCH.
LIL.
DUP.
TRC.
LIL.
TRC.
TRC.

SE.
DOH.

SALVITIWYILNT IITIAD == 111
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TABLE 2.--CYCLIC IMTERMEDIATES FOR WHICH U.S5. PRODUCTION AMD-sOR SALES WMERE REPORTED, IDENTIFIED BY RAMUFACTURER.
198 1==CONTINUED

CYCLIC INTERREDIATES

R I I T R T

2=l (Chloromethyllthiol |benzothiszols - - - = = = = = = =
2-Chloro-N-nitroaniline lo-Chlers-p-nitreanilinel- - - -
§-Chlero-2-nitroaniline (p-Chloro-o~nitreanilinel- = = =
1-Chlero-2-nitrobsnzens (chloro-o-nitrobanzenel- - - -
i-chisro-3-nitrobenzene (Chlezo-m-nitrobenzensl- — - - -
1=Chloxo-%-nitrobenzens {(Chloro-p-nitrobsnzangl- - - = =
U-Chlero-3-nitrobsnzenesulicnanide - - - = = = = = = ==
4=Chlere=3-nitrobenzenesulionanilide = = = = = = = = = =
2-Chlere-S-nitrebanzenssulionic agid = = = = = = = = = =
Y-Chlero-3-nitrobenzenssulfonyl chloride - - = = = = = =
$=Chloro=8=nitrobanzcie acid = = = = = = = = = = = = = =
i-Chloro-5-nitrobenseic scid - = = = = = = = = T
2-Chloze-%-nitrebenzoic acid, potassium salt - - = = = =
4=-Chlore=3-nitrephanylmethyl sulfonas - = = = = = = = = =
i-Chlozo=-4=-nitzotelusng= = = = = = = = i ), i ] ] o
o~Chklozrophangl = = = = = = = =« s = = == = = = = = = = =
FIRLOYERhRRG]l = = = = w i iw e . e
=Chlozophanothiaging= = = = = = = = = = = = = = = = = =
4-Chlore-a-phanyl=o=cragel = = = = = = = = = = = = = = =
e-Chlozophenyleyclopantyl ketons = = = = = = = = = = = =
o-Chlerophenyl=i=hydroxyoyolopantyl=N-mathylketanine
i=tmn-Chlorophenyl)=3-methyl-i-pyrazelin-5-one- - - - - -
p=Chlozophanyl methyl sulfong= = = = = = = = = = = = = =
Y-Chlozophthalio aold= = = = = = = = = = = = = = = = = =
(3-Chloxepropanylibengang= = = = = = = = = = = = = = = =
I=ChlezopyEidine = = & = = = . owomm oww  a , w
2-[l4=1t7=-Chlore=li-quinolyl)-amino |pentyl lethylamine ]~
AEARAEL e 0 e T e e e =
B=CRhloLoZARGIOingl = = = » = = =2 =2 = 2 = = = == = = = =
§-Chlero-4-gulfamyl-2-(H-methylsulfamylianiline~ - - - =
e~Chlozotoluana~ = = = = = a = s 2 = = 2 a s =" = = = =
a=Chlorotoluens (Benzyl chlozidel- - = = = = = = = = = =
3-Chlero=-p=teluidine [NHz®)l) = = = = = = = = = = = = = =
S=|2-Chloze=4=({triflucromethylipheanony l=-1-nitrobenzoic .
agid = = = = = = = = = = - o o o e e
p-Chlero=-a,a.a=-triflucrotolusne= = = = = = = = = = = = =
k=Chlozo=-3,5-sylanel = = = = = = = = s = = = === ===
Cinnamoyl chlogide = = = = = = = = = =& = = = == = = = -
Copper.l2.2".2"".2"**=[a9H. 1N~
phthalacyaninspantylpentakisimethylene ) Ipentakis| 1H-
iseindele=1.J{iN)~dionatell= = = = = = = = = = = = = =

= ow

BEN.
DUP.
DUP.
DUP.
SEcC.
DUFP.
TREC.
TRC.
TRC.
SDC.
SAL.
TRE.
SAL.
TRC.
DUP.
MON.
HON.
S5K.

MON.

TRC.
TRC.
5H.

S5DH.
HES.

SDH.
PCH.
ABB.
HE .

MOM.
DUP.

5DC.
HE .
FER.

HON.

OHC.

SFS.

HAMUFACTURERS® IDEMTIFICATION CODES
(ACCORDING TO LIST IN TABLE 1)

he
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TABLE 2.--CYCLIC IMTERNMEDIATES FOR WHICH U.S5.

e T T I S

PRODUCTION AMD/QR SALES WERE REPORTED.

IDENTIFIED BY HAMUFACTURER.

MANUFACTURERS" IDENTIFICATION CODES
[ACCORDING TO LIST IN TABLE 1)

DA, FER, GE, MER, BIT, BW,

NFC.

GRS,
HOM.
Dac,

198 1==CONTINUED
----- el I I I
5
CTCLIC INTERMEDIATES T
L ]
£
= s ' om O™ Om O m O e e e e e = e §
1§
]
L
£
&
® CRESOLS! v
A-Cragel = = = = = = = = = = = & = = = = = = = = = = = t KPT. MER.
% 9-CRESOL* .
e=~Creasol, from coal RAr~ = = = = = = = = = = = = = = ¢ FER.
¢~Crawol, drom petrolsum - = = = = = = = = = = = = < £
FEEEFal = = = = & = = =S'wi- - - == = = = = : HER:. SH.
CRESOLS, RMIXED: s
#(R.P)-CRESOL: ¥
(m,p)-Cresol, from doml taE= = = = = = = = = = = = = 1 FER, KPT.
(m,pl=-Crasol, from patrolaum = = = = = = = = = = = = ¢ pA, FER, MER,
(0.A.P)-CRESOL: E
(o.m;pl=Cresol: from coal tar= = = = = = = = = = = = = KPT.
Cresols, migd - = = = = = = = = - == === + PIT.
WCRESYLIC ACID. REFIMNED! i
Cresylic meid, refined dJrom coal tar= = = = = = = = = r FER, KPT.
Cresylic acid. refined from petroleum = = = = = = = = t DA. FER: MER.
Cumena (Isopropyl benzana) = = = = = = = = = = = = = =  ASH, CLE., GOC,.
E TX. UCEC.
FrEumylphangl= = = = = = = = = = = ) e TN
Z-|p-tCyancacetamida)phanyl l-d-mathyl=7- i
banzothiazelesulfonio agdd = = = = = = = = = = = = = = 1 DUP.
Y=(Cyancacatyl)morpholine= = = = = = = = = = = = = = = = 1+ QUYP, PCH.
H=l3-lt2-Cyancathyllathylamine |phenyl lacetanide- - = - - + SDE.
p-liZ-Cyancethylimethylamino |benzaldehyde- = = = = = = = ¥ ATL.
H-Cyano-s-methyl-HN-2{h-mathyl-S-imidasolyl)- i
meathylthicsthylisothiouEss = = = = = = = = = = = = = = 5K,
$=CYanopyriding= = = = = = = a s = = = = = = = = = = = = : RIL.
SCyclohaXang= = = = = = = = = = = = = = = = = =« = = = = = v £5D, ENJ, GOC.
CyoglohaRangl = = = = = = = = = = = = = = = = = = = = = = : AFP. DBC. DUP,
sCyclohananong=- = = = = = = & =@ = = = = = = = = = = = = = t AFP. CEL. CHP.
Cyclohexanons oNimg= = = = = = = = = = = = = = - o TPy
CyglohaNans= = = = = = = = = = = = = = = & = o = = = = & PLC. USRE.
I-Cycloheaxana-1-carboxaldehyds = = = = = = = = =« =« = = - © pee.
Y-~Cyclohexene=);2-dicarboxinida- - = = = = = = = = = = = t STFC.
Y4=Cyclohewene=1,2-dicarbenylic anhydeides = = = = = = = = r DEA.
Cyolohexene emida= = = = = = = = = = = = G ¢ USR.
E=-{1-Cyclohaxenyllathylaming = = = = = = = = = = = = = = § HXL.
Cyelohanylaning= = = = = = = = = = = = = = = = = = = = = t ABB. RBC. VGC.
H-Cyclohsuyltaurine, sodium salt - - - = = = = = = = - = : GAF.
gtloootalinm = = s s s s a s s s ness s s eia- * DUP.
Cyolopantang = = = = = = = = = = = = = = = = = = = = = = i ALD.

GRS,

PLC.

bur,

EHI,

FFR.

SHE, SKO. SOC.

SUN, SHC, SWR. TX.

vee.

SUM,

voc.

SALVIOIWYILNT I1TIAD == 111
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TABLE 2.--CYCLIC INTERHEDIATES FOR WHICH U.5. PRODUCTION AMD/OR SALES WERE REPORTED, IDEMNTIFIED BY MAMUFACTURER,
1981=-=-CONTINUED

CYCLIC INTERMEDIATES

I HE ] ] R R R i S T T e o e i i bl o BT
Diacenaphthel[1.2-3:1",2"'=11fluczanthane (Decacyclana)
3,5-Diacetamido-2.,4,6-txriicdobenzeic agid- - = = = = = =
1.5(and 1,8)-Diamincanthraguinona— = = = = = = = = = = =
¢.6-Diaminocanthzraquinone — = = = = = = = = = = = = = = =
Z:4=-Diamincbenzenesulfonic acid [S503H=1] = = = = = = = =
1.2 Diaminocyalohexwane = = = = = = = = = = = = = = = = =
1:4-piamineo-2, 3-dicyancanthragquinene - - = = = = = = = =
T:s4=Diamino=2, I=dihydroanthragquinone = = = = = = = = = =
h,8{and 4,5)-Diamino~9,10-dihydro-1.5{and 1.8)-
dihydrexy-9.10-dioxe-2.6(and 2.7]- .
anthracenedizulfonic acid- = = = = = = = = = = = = = =
1. 4=-Diamine-9, 10-dihydzo~9, 10-dioxe-2, 3~
anthracenadicarboximide= = = = = = = = = = = = = = = =
1.5-piamino-4,8~dihydroxyanthraguinone - = = = = = = = =
2,6-Diaminopyridine- - - - = e T T R B
4,4"'-piamino=-2,2"-stilbenedisulfonic acid- - - = = = = =
3,5-Diamino-2.,4,6-triicdobenzoic agid- - - = = = = = = =
2,5=-Dianilinstexrephthalic acid = = = = = = = = = = = = =
2-Dimzo~-1-naphthol-5-sulfonic agid, sodium salt- = = = =
Dibenzol(b,deflchrysena-7, I4-diche- = = = = = = = = = = =
1,5-Dibenzoylnaphthalene - = = = = = = = = = = = = = - =
H:H*'-Dibsnzylethylensdiaming - - - - = = = = = = = = = -
H.K'"=Dibenzylathylansdiamine diacetats = = = = = = = = =
4, 10-Dibromc-anthantrone = = = = = = = = = = = = = = = =
3,9-Dibromo-7H-benzl[de lanthracen-7-one = = = = = = = = =
2,6-Dibromo-4-nitromniline - - = = = = = = = = = = = = =
3,5-Dibromo-3"~trifluoromethylsalicylanilide
CFIugeophing)= = = = = = = = = == = = = = = == == =
p-Dibutoxybenzene CDERY= == = e, L T
2,5-Dibutexy-4%-morpholinobenzenadiazonium sulfate salt
CoBE Bulfaks)=- = = = = = == s - e memEws -
2,6-Di-tert-butyl-o-dimethylanine-p-cresel - - - - - - -
2,6=-Di=tert-butyl=8=nonylphantl= = = = = = = = = = = = =
2:8=Di-text=butylphenol=- = = = = = = = = = = = = = = = =

i,6=-Di-sec=-butylphanel = = = = = = = = = = = = = = = = =
3:4-bichlozocaniline= = = == = s e i e eis s =" ===
1,5=-Dichlercanthraquinong= = = = = = = = = = = = = = = =
2,6-Dichlerobenzaldahyda = = = = = = = = = = = = = = = =
oland pl-Dichlozobenzene = - = = = = = = = = = =@ = = = =

2 0=DichlorobenIens~ = = = = & = = & = = = =o. == - .-

HPG.
5DC.
SDH.
5DC.

TRC.
DUP.
DUP.
TRC.

TRC.

DUP.
VPC.
RIL.
CGY .
SDM.
EKT.
HST.
TRC.
TRC.
HYT.
HYT.
YPC.
TRC.
HST.

PCH.
ALL.

ALL.
THA .
GAF.
FER.,
THR.
DUp.,
TRC.
DUP.
HTO.
DOM.

MAMUFACTURERS" IDENTIFICATIOM CODES
(ACCORDING TO LIST IN TABLE 1)

HIL.

SDH:. TERC.

VPC.

5DC.

PIT.

HOHN.

FMOH. PPG. SCC.

9¢
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TARLE 2.--CYCLIC INTERHEDIATES FOR WHICH U.S. PRODUCTION AMD/OR SALES WERE REPORTED.

198 1--CONTINUED

E=Dichlorobensend= = = = = = = = = = = = = = = = = = =

Bp-NichlorobeREsli= = = = = = = = = = = = @« @ = @ = = =
k. é-Dichloro-m-benzenedisulfonamides = = = = = = = = =
1 3"=Dichlorocbenzidine base and salta= = = = = = = = =
2.2"'-Dichlozobengil= = = = = = = = = = = 2 = = = = = =
B.8"-Dichlozobengil= = = = = = = = = = = = = = = = = =
bichlexobenzyl chleozide~- = = = = = = = = = = = = = = =

7.16-Dichlozo-6, 15-dihydro=-5.9, 14, 18-anthrazinetatzone
Dichlozodiphenylsilane = = = = = = = = = = = = = = = =
2,5-Dichloro-4-13-methyl-5- -u.-l-rr:-:nlin-!-rll-
banzanasulfonio Bodd = = = = = = = = = = = = == = =
Dichlozromsthylphanyleilane = = = = = = = = = = = = = =
Z2:.6=Dichlezo-G=-nitroaniline= = = = = = = = = = = = = =
1.2=-Dichlero-G=-nitrobanzena= = = = = = = = = = = = = =
4-Dichlore-2-nitrobenzens (Hitzo-p-dichlezobenzena)
$:8-DichloTophangl = = = = = = & = = & == = === ==
2:.6=DichloXopyraging = = = = = = = = = = = = = = = = =

2:5-Dichlorosulfanilic acid [SO0gH=1] = = = = = = = = =
2.5-Dichloro-G=-sulfobenzenadiazonium sulfate = = = = =
proa~Dichlozotolusna= = = = = = = s s = 2 &= = == = =
DioyolohaNylaming= = = = = = = = s = = ¢ » = = = = = =
#Dicyclopantadiene {includeas Cyeleopentadiens) - = = = =

Digyclopentadiena diapodide= = = = = = = = = = =« = = =
Didodecylbenmena = = = = = = = = = = = = = = = = = = =
p-Disthonybanzene~ = = = = = = = = = = @ &« =« = = = = -
p-iDiethylamino)benzaldehyde - = = = = = = = = = = = =
3'=[2-tpiethylaminelethyl |-4"'-hydrouyacetanilida - - -
a=-|(2-Disthylaminoclethyl |-a-phenylocyelohenanemethanol,
Byd¥oohlozide= = = = 2 = s = = o & = =2 n =8 ===
2li-biethylanino-i-hydroxybenzylbenzoic acidl- - - - =
T-Diethylamino-4-methylcoumarin, crtuda = = = = = = = =
m-{Diethylaminoe)phensl (H.H-Diethyl-3-aminephansl) - -
H-[3({diethylamino)phenyl lacetanide = - = = = = = = = =
i-i{Diethylamine)l=o-telualdahyde= = = = = = = = = = = =
N:sH-Disthylaniling = = = = = = = = s s s = =2 = m ===
Boh-Diathylaniling = = = = s == s 2 = = = === ===
Diathylbenzene = = = = = = = = = = = = = = = = = = = =
N',H'-Diethyl-G-mothoxynstanilamide~ = = = = = = = = =
M:.N-Disthyl-m-toluidina= = = = = = = = = = = = = = = =
3. 9-Difluozomniling- -~ = = = = = = = s = s = = === -
6. 11-Dihydredibenaib.elonepin-1T-ong - = = = = = - - -
9.10-Dihydre-9. 10-diono~1.5-anthracenadisulfonic acid

I I O T

-

MOX.
DOW, MONW,
ABE.
LAK.
CHN .
MTO.
srs.
TRC.
pee.

TRC.

pCce.

CHN.

DUF,: HOM.

pUP. PCHW.

DOH, MON.
ACY.

YFC.

TRC.

HE.

ABRB. VGC.
CoO. CRE.

YIK.

co.

RLL.

VPC.

X.

ACY.

X.

FCH.
ACY. X.
TRC.
DpUP.
ACY, BCC.
TNA.
Dou.
FCH.
DUP.
oRC.
PFZ, 3K.
TRC.

IDENTIFIED BY MANUFACTURER.

HAANUFACTURERS" IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

FPG,

RDA.

CXI.

DuP.

gce.

DOM.

EMNJ,

Goc, HOM.

VEL.

SALVITIWYAINT IITIAD == 111
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.5.

PRODUCTION AND/OR SALES MERE REPORTED,
198 1--CONTINUED

MARUFACTURERS®

IDENTIFIED BY MANUFACTURER.

IDENTIFICATION CODES

= E om

(ACCORDING TO LIST IN TABLE 3)

---------------- T Nl R

:
3
T
¥
i
?:10-Dihydzo=-9, 10-dione~1.5~anthracensdisulfonic acid, :
disodium salt= = = = = = = = = = = = = = = = = = = = = : TRC.
9., 10-Dihydzo=-9. 10-diose=1,8-anthracensdisulfonic acid, ]
potassium SAlt = = = = = = = = =2 =@ 2 * &2 = = = = = = t TRC.
9.10-Dihydzo-9, 10-dioxe-1-anthracensesulfonic acid and 8
SRl = = = = = = - = e e = eeeem= ... .= a=-= i TRC.
bihydrophenylglycine dans #altk - - = - = = = = = = = = = : SK.
1:.2=-Dihydzo-2,2:8,.T-tetramathylquinolinge - = = = = = = = : EKET.
1;%-Dihydroxyanthraquinons = = = = = = = = = = = = = = + EKT. HSH. TRC.
1.8-Dihydeaxyantheaguinons - = - = = = - - e m o= - - - i TRC,
2,5-Dihydzony-p~banzenedisulfonic acid, dipotassium i
SAlEt = = = = = = = = = = = ® @« & & @ =2 === === r EK.
i,4-Dihydzoxybenzsophanona~ = = = = = = = = = = = = = = = ¢ ACY.
B, 4 "-Dihydroxybiphanyl = = = = = = = = = = = = = = =« = i BCC.
1, 5-Dihydeaxy-4 ,8-diniteoanthzajuinone - = = = = = = = i TRE, VPC.
1:8-Dihydzoxy-4,5-dinitxoanthraquinone = = = = = = - - i+ EKT. VPC.
K. N=Dilf-hydrexyathyl)=m=chlersaniline = = = = = = = = = t MIL.
3,5-Dihydzoxy-N-{2-hydronyethylibsnzamide= = = = = = = = : PCH.
B.5=Dihydroxny=2.7=naphthalenadisulfoniec acid 1
({Chromotropic Agidl= = = = = = & = = = = =@ @« = = = = = t TRC.
6,7-Dihydroxy-i-naphthalenssulfonic acid - = = = = - - i WAY.
16, 17-Dihydeonyviolantheons (Dihydrowydibanzanthrone) i TRE.
Piisopropylhengens = = = = = = = = = = = = = = = = = = = 1 GP.
H.H=Diisopropyl=p=phanylenadiamineg = = = = = = = = = = 1 DUP.
2.5-Dimathoxyaniling = = = = = = = = = = @ =« = &« =« =« = = : EKT.
1+50mand V,8)-Dimethoxyanthraguinona= = = = = = = = = = = i TRC.
A-DimgthoNYbANEARE = = = = = = = = = = = = = = = = = = = i ACY.
Z:5=-Dimesthoxnytetzahydzeduzan = = = = = = = = = = = = = = 1 HEX.
p=(Dimathylamino)benzaldehyde= = = = = = = = = = = = = * EK. TRC. X.
n-{Dimethylaminclbenzoio agid- - = = = = = = - L
a-Dimgthylaminophanol= = = = = = = = = = = = = = = = = tREY.
11=[3=-{Dimathylamine propyl I=-11=-hydzosuydibenzib, e~ i
. L e e e e L T e i R S e t PFZ. SK.
"H:N-Dimsthylaniling= = = = = = = = = v = s = s = = == + BCC. THMA.
3.3"-pimethylbenzidine hydrochloride - = = = = = = = = t EK.
N:H=Dimnsathylbanzylamine= = = = = = = = = = = = = = = = i ARS, HXL., RH. SH.
Dimethyl-1.4-cyclohasanadicarbonylate- = = = = = = = = = i EKT.
5.5-Dimethyl-1,3-cyclochanansdione- - = = = = = = = = = = : EKT.
N:N=-Dimsthyleyclohexylaming= = = = = = = = = = = = = = ! ABB.
5.5-Dimsthylhydantoin- = = = = = = = = = = = 2 = = = = = i GLY.
2:,5-Dimethyl-48(2)-mezpholinylasthylphenecl . ]
hfdrochlorides = = = = = = = = = = = = = = = = = =« = = t TRY, WAX.

BE
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.5., PRODUCTION AND/OR SALES WERE REPORTED, IDEHWTIFIED BY MAMUFACTURER.

1981--CONTINUED
........... 0 Ol ([l oo o it " o T ] e .
) 4
CYCLIC INTERMEDIATES + HMAMUFACTURERS" IDENTIFICATION CODES
1 (ACCORDING TO LIST IM TABLE 3)
i
———————— - o O O S O O O O O o e o e o o oam fem o o omm mm m am m o o O e a w a a
|
3
i
L
]
B
H:H-Dimethyl-p-nitroseaniline- - = = = = = = - - o o= owm o= 3 EE.
3.5Dimathylpyramels — = = = = = = = = = = == = == = = i+ WP
N, M-Dimathyl-o~toluiding =~ = == = = = = = s = = = = = = i RSA.
N:H=-Dimathyl=-p=toluiding = = = = = = = = = = = = = =« = = 1 BSK.
2.8=-Dinitroanilinge = = = = = = = = = & @ = =@ = = = = = = * HST. SDC.
1:50(and 1.8)-Dinitroanthraguinone=- = = = = = = = = = = =« 1 SDC.
m=Dinitrobenzeng = = = = = = & = = = = = = = =& = = = = = ' DUP.
3,5-pinitrobenzoic acid- - - = = = - - o= SAL.
10, 10"-Dinitrol 3,3 ~bi-Th-banz|(ds lanthracena |1=-7.7"= i
dighl= = = = = = e R I S i BH.
h,8"-Dinitrodiphanyl ather = = = = = = = = = = = = = = = i DUP.
1*,5"=pinitze~2"~hydronyacetanilide= = = = = = = = = = = i1 TRC.
2:.6-Dinitro-U-isopropylphanol= = = = = = = = = = = = = = 1 5DC.
1:%-Dinitrophanol; tegh, = = = = = = = = = = = = = =« = = ' SDC. VPC.
3., 5-Dinitrosalioylic agid= = = = = = = = = = = = = = = = i SAL.
4,8"-pinitxostilbana=-2,1"~disulfonia acid- = = = = = = = 1 gay.
G.89=Dinitrostilbana=21,2"'-disulfoniec acid, sodium salt L 3

1. 8=binitrotoluane = = = = = = s = = s s m s s - s ===
t:4f(and Z,6)-Dinitrotoluene= = = = = = = = = = = = -
3: 5-Dinitro~o-%oluia agld~ =~ = = = = s == = = == - ==
Dinonylphanol- = = = = = = = = - - e e == om o= = == = =
2:9=Di=tart-pantylphafal = = = = = = = = = = = = = = = =
2-(2,.%-Di-tert-pentylphenoxylbutyrie agid- - - - - - - -
1:5-Diphenoxyanthraquinone = = = = = = = = = = = = = = =
Diphenylacetonitrile, teach.- = = = = = = = = = = = = = =
Diphenylaming= = = = = = = = = = = = = = = = = = = = = =
1.4=Di=p=teluidinoanthraguinonse= = = = = = = = = = = = =
2,5-Di-p-toluidincotazephthalic acid- = = = = = = = = = =
Divinylbeanzans = = = = = = = = = = = = @ = = @ = = = = =
Dodecahydro-1,4%a-dimethyl-7-({1-nethylethyl)-1-

phananthraramathanel = = = = = = = = = = = = = = = = =
Dodecylaniling = = = = = = = = = = = = = = = = = = = = =
Dodecylbansyl chlozida =~ = = = = = = = = = = = = = = = =
Dedecyleathylbenzyl chloride = = = = = = = = = = = = = =
p-Dodecylphangl- = = = = = = = = = = = = = 2 = = = & = =
Doxepin bage = = = = = = = = = = = = = = = = = = = =« = =
R(S)=Ethoxycarbonyl=-5(8)-mathylimidazols = = = = = = = =
b6-{2-Ethoxy-1-naphthamidolpenicillanic mogid- = = = = = =
I=-Ethoxy=1=-naphtheiec agid= = = = = = = = = = = = = = = =
1-Ethoxy-1-naphthoyl chlozide- = = = = = = = = = = = = =

ACS, DUP. RUC, XK.
Dup,. MOB. OMC.
SAL.

GAF, MOM, TX.
FER, PAS.

EK.

VPC.

SoL.

ACY: ORD. RUC, USR.
TRC.

EKT.

DOW. HST.

HPC.
HMOM.
SFS.
RH.
GAF. MCB, MONM.
SK.

HYT.
NYT.
HYT.

SALYIAIWEALINT 217243 -- 111
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TABLE 2.--CYCLIC INTERHWEDIATES FOR WHICH U.S5. PRODUCTION AND/OR SALES WERE REPORTED. IDENTIFIED BY MANUFACTURER.

198 1==CONTINUED
- W W R O W W O O e e e e O e e s e e e o m W fm = o o owm o o oW o oW oW W oW W W W W W R E O = s = ==
CYCLIC INTERHEDIATES f MAMUFACTURERS" IDENTIFICATION CODES
T (ACCORDING TO LIST IN TABLE 1)
]
- o e W e S W @ B B W R W O W W W m W W W™ w w w wm [ e = = - - - o W W m m m W m W
E
H
9
|
s=Cthouy=-o=-phanylansdisaing= = = = = = = = = = = = = = = ¢ TRC.
Hi-(6-Ethoxy-d-pyridazinylisuliasnilanide - = = = = = = = : ACY.
3'=(Ethylanino)acatanilida - - = = = = = = = = = = = = = : EKT.
H-Ethyl-N-{f-anincathyl)-mn-teluidineg - - - = = = = = = = X,
e~Ethylaniling - = = = = = = - - T THA.
N=-Ethylsnilina, rafined= = = = = = = = = = = = = = = = = 3 ACY. BCC. DUP.
I-t(N-Ethylanilinclathanol= = = = = = = = = = = = = = = = : NIL. TCH.
3-(M-Ethylanilinolpropionitrile- - = = = = = = = = = = = i MIL. TCH.
a-[(M-Ethylaniline)-m-teluanssulfonic agid= = = = = = = = 1 J,
SELthylanEans — = — = = = = = = = = = = = e o e ¢ AMO, ATR. CO., CSD. DOW, ELP, ©GOC. HST, KNHI. KPT, MCBH.
B MoM. 506. SUN. TOC.
Ethylbanayl chlazids = = = = = = = = = @ = =« = = = = = = : §FS.
di=)Ethyl=-3=-(a=-garboxybenzyllamine crotonate. potassium 1
galt = = = = = = = = . T L = T ¥KF.
H=-Ethyl-M=-(Z-chloreathyll=3-teluidina- - - = = = = = = = & WPC,
2-({N-Ethyl=N,f-cyancethyl)=U=-acetanincaniscle- - - = = = © S5DC, TCH.
H-Ethyloyclohaxylamine fHerbicide intermediatel- - - - 7 REB.
Ethylena=bhis-totrabromophthalinide = = = = = = = = = = - & THA.
3,3'=Ethylénadiocsydiphanel = = = = = = = = = = = = = = - T WAY.
H=Ethylaaleimids = - - = = = = = = = = = = = A, t REG.
dl1-138=Ethyl=3=-methoxy=8, 1U=-gsacogona~-1.3,5(100,90(11)= t
tatraene=10,17=dlona = = = = = = = = = = = = = = = = = P WYT.
G-Ethyl=i=mathylaniling= = = = = = = = = = = = = = = = - & THA.
H-Ethyl-H={2=-mathylsulfonamideathyl)-m-teluidine - - - - r ¥.
9=Ethyl=-3-nitrocaxbagole - - = = = = = = == mowom === ZDC.
a=Ethyl=3=nitrocinnamic acid = = = = = = = = = = = = = t SDW.
M=Ethyl-N-phanylbanzylamina~ = = = = = = = = = = = = = = X
H=Ethyl=-K=(1'=gulfobanzyllaniline= = = = = = = = = = = - & ¥PC.
Ethyl tolusnd= = = = = = = = & = &= = = - - mwm wow= DON.
H=Ethyl-m=-toluiding= = = = = = = = = = = = = = - omow o= L DUP.
3-{N-Ethyl=-m=toluidino)propionitrila = = = = = = = = = = © MIL, TCH.
§=Fluozo—-3-nitroaniling~ = = = = = = = = = = = = = = = = f OHC.
e=Flueronitrobenzans = = = = = = = = = = = = = = = = = = @I QOHC.
o-Formylbenzenesulfonic acid, sodium salt- - = = = = = = & K,
1=Foraylpipaciding = = = = = = =’ =@ = = === =« == == ¢t RIL.
FiElf~ = = = = = = m sssmeEEee e === KO,
Fuarfuryl sloghel = = = = = = = = = = = = == = = = & == : GrO.
Hexachlorecyclopentadiene=- = = = = = = = = = = = = = = = 1 ¥EE.
1.8,5.6.7.7-Hawachlozo-5-norbornana=2. =dicacbouylic s
anhydride (Chlorandiec anhydride) - - = = = = = = = = = 7 VEL.
Haxahydro-1-mathyl=-G=-phanyl=-1H-azepina-S-carbonitrile 1 WYT.

Oh

186T “STWIIWIHD JINVONO J1LIHINAS



TABLE Z.--CYCLIC INTERHEDIATES FOR WMHICH U.S5. FRODUCTION AMD/OR SALES WERE REFORTED.

198 1--CONTINUED
= oE e s s S e e B W o W O m E m E o o m i e = e e s o= *
£
CYCLIC IMTERMREDIATES ]
&
|
- e e = == i
]
2
£
£
b 4
: ]
Haxamgthylansining = = = = = = = = = = = = = = = = = = = ¢ €XI,; BUP.
Hydzegquinona. tagh.= = = = = = = = = = = = = = = = = = = & EKT, GYR.
p-Hydroxybenzaldehyde= = = = = = = = = = = = = = = = = = ¢ DOMW.
p-Hydrouybanzenssulfonic agid- = = = = = = = = = = = = = : FER., UPF.
3-|H-{2~Hydroxyathyl)aniline lpropionitrile = - = = = = - t WIL. TCH.
I-[N-(2-Hydroxyethyllaniline |propionitrils acetate - - = 1 MIL. TCH.
H-{Z-Hydroxysthyll-o-chlorosnilineg = = = = = = = = = = = 1 EKT.
H-#-Hydroxyethyl-1.8-dihydroxybenzanide- - = = = = = = = : PCH.
H-Hyderouyethylpyezolidons (stzipped) = = = = = = = = = = & GAF.
I-[K-(2-Hydroxyathyl)-a~toluidineo Jpropionitrile- = - = = 1 DUP.
h=-Hydroxy=-4'=isopropylmathanilamide~ = = = = = = = = = = 1 TREC.
f-Hydroxymatanilamide- - = = = = = = = = = = = = = = = - & DUP, TRC.
A-Hydroxymetanilanilide= = = = = = = = = = = = = = = = = t TRC.
3-Hydeouy-2-methyleinchoninie mgid = = = = = = = = - < - ¢ TRE.
B-Hydeouy-H'-methylmetanilamide~ = = = = = = = = = = = = & TRC.
BiS)=Hydroxymathyl=8(4)=mathylinmidazole hydrochleorids t SK.
h-Hydroxy=T-mathyl=1,8-naphthyridine-3-oarhonylic acid. :

Sthyl astar= = = = = = = = = = = = = = = = = = = = = = § ¥,
I-Hydzroxy-N-{3-H-mozphelino-T-propyli=-2-naphthimide- - = 1 WAY.
T-Hydroxy-1,3-naphthalenedisulionic acid = = = = = = = = v TRE.:
I-Mydroxy=2,7-naphthalensdisulfoniec acid, disodium salt : ACY. TRC.
6-Hydroxy-i-naphthalenesulfenic mcid, sodium salt- - - - : RCY, SDH,.
8-Hydroxy=1-naphthalenssulfonic acid; T=sultone= = = = = & TRC.
3-Hydrory-2-naphthoic moid (B.O.H,. )= = = = = = = = = = ¢ PCH.
i-Hydroxy-2-naphthoic mcid, sthancolamide - = = = = = = = & PCH.
1-Hydrory=i=-naphthoie ancid: nathyl aster = = = = = = = = : PCH.
J-Hydrowy=I-naphthoiec acid, sodium salt- = = = = = = = - & PCH,
i-Hydrouwy=1.4=-naphthoquinong = = = = = = = = = = = = = = 1 EAL.
H=-{T7-Rydrony-1-naphthyllacetanide- - - = = = = = = = = - ¢ TRC.
1-{2-Hydzoxy-1-naphthylage)-G-niteo-1- :

hydromynaphthalensa=--gulfonic agid = = = = = = = = = = 2 TREC.
I-Hydromy-5S-nitrometanilic agid= = = = = = = = = = = = - & TRE.
1-Hydroxy-b-cctadacyloxy=~i-naphthoic acid= = = = = = = 1 ARA.
2-Hydroxy-U-n-octoxybenzophenons - - = = = = = = - - - i ceu.
I-[i4-(4-Hydeoxyphenylazo )=, S~dimsthoxyphenyllaze |- '

bansansasulfamiec agid = = = = = = = = = = = = = = = = =1 TRC.
11 a~-Hydroxyprogestezons - = = = = = - - = oo === L UPJ.
1-Hydroxy-U-p-toluidincoanthraguinons = = = = = = = = = = 1 HSH.
2-Indolecachonylic Egld- - - - = = = = = = = = = = = == t RRA.
IRApla=E: N dione & = = = = = = = = ow . = - - = = =1 TRG.
i1-Iodeacatanido-5-chlerobanzophenanas = = = = = = = = = = = WYT.

IDENTIFIED BY MAMUFACTURER.

MAMUFACTURERS® IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 1)

TRC.
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TABLE 2.--CYCLIC IMTERHEDIATES FOR WHICH U.S. PRODUCTION AMDsOR SALES WERE REFORTED,
1981-=COMTINUED

p-Icodotolushe= = = = = = = = = = = = = = sy S g
Isatoic anhydzida~ = = = = = = = = = & = = = = = = = = =
Ischutylbanmne= = = = = = = = = = = = = = = = = = e
*ISOCYTANIC ACID DERIVATIVES:
Bitolylena diisccyanats (TODI)- = = = = = = = = = = =
piphenylnethane-4,%"-diisocyanate ML) = = == ==
Isccyanic acid.p-chlerephanyl estag- = - = = = = = = =
Isonicotinanjda~ = = = = = = = = = = = = === - - - -
PhenylisooyFanats = = = = = = = = = = = = = = = = e
*Polymethylens polyphenyliscoyanata - - = = = = = = = =
Toluene I,%-diisccyanats — = = = = = = = = = = = = = =
*Toluene 2.4=and 2.6=-diisccysnate (80-20 Minture) - - -
Toluene 2.%-and 2,8-diisccyanate (65,35 Miwxture) - - -
p=Tolusnssulfonyl iscoyanate = = = = = = = = = = = = =
Iscoyanic adid derivatives. all othag- = = = = = = = =
i-Isonitrosoncatanilide~ = = = = = = = = = = = = = = = =
Isophthalie acid (Bansana=1,1-dicarboxyliec acid) - - =
Isophthalic acid, diphanyl ester - - = = - = - -
Isophthaloyl chlorida= = = = = = = = = = = = = = = = = =
Isoprepylbiphanyl= = = = = = = = = = = m = ommm e ==
5:;5'=-Isopropylidenabis(Z~-hydroky-m-xylene-a,a’"-diol)
By 4'-Izopropylidenediphensl (ainphanel A= = = = = = =
§,4"-Igopropylidenadiphencl: ethonylated = = = = = = = =
§,4*'=Igopropylidenadiphansl, propoxylated- = = = = = = =
o=Igopropylphanel= = = = = = = s = s = = s s s " === =
P=IROPIopFlphanol= = = = = = = = = = = = = = = = = = = =
Isopropylphenol, mixed = = = = = = - === e === o= o=
Isothiocyaniec acid, phenyl ester - - - = = = = = = = = =
Leucs guinizarin (1.8,9. 10=-Antheatatzsl) = = = = = = =
. 9-Lutiding = = = = = = = = = = = = = = = = = = = = = =

2.6=Lutidine = = = = = = = = = = = = = ) e O e
1,8-Lutidine = = = = = = - w mememw e .-
Handalonitrile = = = = = = = = = & = = = = - -
Helaming = = = = = = =@ = = =@ =@ @ = = @ = = =« = = = = = =
p=-Bantha=1,8(8)-digna= = = = = = = = = = = ¢« = = == ==
dl=p=-Hentha=1;8=-disna {Einobana) = = = = = = = = ='= =
p-Hanthana-l-carbonylic acid = = = = = = = = = = = = = =
p-Nenth-1-ans (Carvemsnthans)- - - - = - -e-emmomon -
1=Hanthylechlorida= = = = = = = = =2 = 2 = s =« = = = = = =
Hetanilic acid (m=Aminobanzenssulionic acid) - - - - -

4-Hethoxyagetanilide - - - - = T T e Y e

o om e

N R

EK.
5d.
FLC.

CHN.
noR.
non.
RIL.
MHOB.
HOR .
DUP.
ACSE.
HMOB.

non.
TRC.
AMD.
BJL.
oup.
TCC.
ARK.
DnouW.
ICI.
ICI.
THA.
FER.
FER.
EK.

HEH.
KPFT.
RIL.
RIL.
KF.

ACY.
GIV.
ARZ,
SDH.
GIV.
SDW.
DUP.
TRC.

IDENTIFIED BY MAMUFACTURER.

AANUFACTURERS® IDENTIFICATION CODES

(ACCORDING TO LIST IN TABLE 1)

THA .

RUC. UPJ.

ROC. UPJ.
noB.
BAS. DOM. DUP, HMOR.

uece.

5W. TLC: USR.

GE. SHC, UCC, USS.

VPC.

FHP.

TRC.

HLC.

MCI.

TRC. USH.

onC.

RUC.

A
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TABLE 2.--CYCLIC INTERAEGIATES FOR WHICH U.5. PRODUCTION AND/OR SALES WERE REPORTED, IDEMTIFIED BY MANUFACTURER.

HMAMUFACTURERS" IDPEMNTIFICATION CODES
CACCORDIMG TO LIST IM TABLE 1)

198 1--CONTINUED
- A A A S R o e e - e - e e - e o e = f
1
CYCLIC IMTERMEDIATES ]
1
H
- e e R R W O O T e o a e - - e = = - = . = = e fF
1
1
 §
®
I-fethoxyethylpiperidineg = = = = = = = = = = = = = = = = : RIL.
H-{8-Hethoxy-3-nitrophenyllacetanides = = = = = = = = = = i ZDC.
(p-Hethonyphenyl)acatic acgid = = = = = = = = = = = = = = t BEX.
Hi&[ 1=l {2-Aethoxyphenylamnine)cazbonyl |-2~ 1
exopropylazephanyl |-4=[ 1l (2-mathoxyphanylaminod= .
carbonyl |-1-oxopropylaze |benzamide]- - - = - - = om o= o= 3
Hethylacetoacetic ester enamina of D-I-amino-2-(1,&- €
cyclohaxadienyl)acetic acid, sodium salt = = = = = = = t TRD.
I-(Hethylamino)-G-p-teluidincanthraguinons - = = = = = = : ¥PC.
iI-(N-Hethylanilinolethanol = = = = = = = = = = = = = = = : TCH.
3-(N-Hethylanilino)pzopioniteila = = = = = = = = = = = = : niL, TCH.
S-Hathyl-c-anisidinesulfonic agid= = = = = = = = = = = = i SH.
a=Hathylanigela= = = = = = = = = = = = = = = = = = = = = t GIV.
2=Mathylanthzaguinone= = = = = & = = = = = = = = & = = = T ACY.
3-Hethylbenzolflquinoline= = = = = = = = = = = = = = =« < £ ACY.
i-Hathylbanzothingela- = = = = = = = = = = = = = = = = = t FHT
4-Methylbenzothianelons, hydramons = = = = = = = = = = = ¢ LIL.
H-Hethylbeneylamine- - - - = = = = === m s === == t HXL.
S5-({1-Hethylbutyllibarbiturio acid = = = = = = = = = = = = t BCC.
N=Methyl=N-carbosyanthraniliec anhydride= = = = = = = = = t BH.
1=Mathyl-ti=-{3-chleropropylipipecazine hydrochloride- - - : 5K,
Hethyloyolohakang= = = = = = = = =@ = =& = = =@ = = & = = = t FLC.
H-Hethyleyelohenylamineg= = = = = = = = = = = = = = = = = £ ABB.
2-Hethyleyclohexylamina~ = = = = = = = = = i et S P Y 1
H=-Methyldioyolohsxylaming= = = = = = = = = = = = = = = = i ABR.
§~Hethyl-2.b-dinitzophangl = = = = = = = = = = = = = = = : S5H.
§,4"-Hethylanehis(H.M-disthyleaniline]l- = = = = = = = = = ' ACY.
B.4"'-Hethylenahis[N.M-dimethylanilinae | (Methane base) t ACY. X.
Gy48"-Hethylensbis| ~-hydrony-2-naphthoic acid). disecdium =
Salt = = = = = = - om m Em Em m m W m W o o m m m m i EK.
B.4"=-Hathylenadianiline=- = = = = = = = = = = = = = = = = 't ACS, DUP. ONC,
l.Z-Methylenedioxybenmena= = = = = = = = = = = = = = = = t CRZ.
1.2-nethylensdiony-U-nitrobansans=- = = = = = = = = = = = : X.
5.5"-Nethylensdisnlioylic sgid - = = = = - e : HH.
Hathylhydtoquinons = = = = = = = = = = = = = = = = = = = i EKT.
(2,8-NHethyl-S-imidazelyllisathylthicethylanine i
Gihydzochlezide= = = = = = = = & & =@ @ & = = = = = = = 1 BK.
N-Hethyl-p-nitroaniline= = = = = = = = = = = = = = = = = ' ACY.
f-Hethyl-2-nitroanisele- = = = = = = = = = = = = = = = = : 5.
§-fethyl=-3-nitrobenzoic acid; mathyl saster = = = = = = = 1 X.
i-Hethyl-5-nozbhornene—1.3-dicarboxylic anhydride - - - - : BCC.

RUC.
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.5. PRODUCTION AND/OR SALES WERE REPORTED.

198 1--CONTIKUED

- M O S O W W D E  E mm E  me e me we m we

a-{31-Nethyl-5-axo-2-pyraselin-l=yl)benzsnesulfonanids
p-{3-Nethyl-S-oxo~-2-pyragelin-1-yllbenzenssulfonic acid

i-Methyl-5-phenyl benzoxazelsa = = = =
1=Rethyl-S-phanylisonipacotic acid
§-fethylphthalic mocid
§-Methylphthalic anhydzrida - - =

[(&-Nathyl-2-pycidinyllanine Imethylenepropanedioic acid,

disthyl sstar

§*=[{4-Hathyl-2-pyrimidinylisulfancyl lacetanilide- - - -

H-fMethylpyrrole-i-aceatonitxils
sa-Hathylstyrena
Z-inethylsulfonyli-%-nitreaniline

H-Methyl=H=l8={1H=1,2.0-triazol-3-ylazoliphenyl |-
benzenessthanamine - -

1-Morpholino-2.5-dibutoxy-U=-nitrobanzans
1=Hoezrpholine=2,5-diethoxy-U=-nitrobenzens

1-Haphthaldehyde - - = =

MAPHTHALENE.
FLAKE):

Kaphthalens, solidifying at 79° C.
flake), from imported cruds naphthalens
2:7-Haphthalenadisulfonic amcid
1-Haphthalenesulfonioc mcid
Z-Haphthalenesulfonic acid
i-Haphthalenesulfonic acid, sodium salt
1.46,5,8-Haphthalenatetracarbonylic acid

SOLIDIFYING AT 79 €. OR ABOVE

- o o = o =

(REFINED

or above (Refined

¥aphthalinide= = = = = == = & = = = = et Dk e ol R
1=Kaphiholis aelld = = = « = =« a = &'« = = - m e
1-Haphthol ta=Haphtholl= = = = = =@ = = = = = = = = = =
2-Haphthol, tech. (F=Haphthol}) = = = = = = = = = = = =
Haphthi1.2=4] [1.2.3 |oxadinzole=5-sulfonic acid= = = = =

1=Haphthylamine

(a-Haphthylamina)- =

p=C2=Haphthylamino)phanol (N=(p-Hydroxyphenyll=2-

naphthylanine)
Hicotinenitrile
I'=Mitroacetanilide- = = = = = =
h*-Nitroacetanilide=- = = = = = = = = = =

2"=Nitro-p-acetanisidide
'-Nitro-s-acetanisididas

G*=-Nitro-%-amino-3-mathoxyazcbenzans

{3-Cyanopyzidinal

B T .

- o w E E w  m w o o om m owm w

Tg=Nitroaniling = = = = = = = = = = = =

P m m m om owm o e o = =

IDENTIFIED BY MANUFACTURER.

HAMUFACTURERS® IDEMNTIFICATION CODES
(ACCORDING TO LIST IN TABLE 1)

YPC.
TRC.
EK.
HYT.
EK.
EK.

X.
DUP.
5DM.
CLK. GP. SKO.
TRC.

TRE.
ALL.
ALL.
GHM .

ASH.

ACS5. TREC.
TRC.

AC. ACY.

TEC.

HST.

SDC., VPEC.
GNW.

uee.

ACY.

TRC.

Dup.

sbc.

HEP.

EKT.

TRC: VPC.
¥YPC.

SDH.

SDC.

DUF: HMOM. X.

Ucc, USs.

fh
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TABLE 2.--CYCLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE REPORTED, IDENTIFIED BY MANUFACTURER.
198 1==CONTINUVED

CYCLIC INTERMEDIATES

- W o o o W O O W S W W W W A O O e e e e e

% p-Hitzoaniling - - - - = . o g, . ARy
Z=Nitro=p-animidins [NH;sl)= = = = = = = = = = = = = = =
S-Hitro—o-anisidine [NHz#1 )= = = = = = = = & =0 & = = = =
S-Mitroanthranilic agid= = = = = = = = = = = @ = = = = =
1-Hitroanthraguinone - = = = = = = = = = = = -
m-Hitrobenzaldehydea- - - - = - o om m om e omom om o= o= o=
=Nitrobenzanida= = = = = = = = = = = = @« = @« = = = = = =

SNitzobenEenEe = = = = = = = = = = = = = = = = = = o= = = =
m-Nitrebanzenesulfonic agid=- = = = = = = = = = = - - ==
n-Hitrobenzenesul foniec aeid. sedium salkt - = = = = = - -
o-Hitrobenzoic Agid= = = = = = = = = = = = = = = = = = =
a=Nitrobenzoic agid= = = = = = = = = = @« = = = = = = = =
p-Hitreobenzoic agid= = = = = = = = = = = = = = = = = = =
n-Mitrobenzoic acid, sodium malt = = = = = = = = = = = =
2-Hitro-p-CIaEol = = = = = = = = = = = = = =« = = = = = =
G-Hitro-m-orasel - = = = = = = - e mmmeEm e ===
p-Hitre-H-(2-disethylaminelathylbensanida -
Hitrodiphenylaming - = = = = = P
S5=Hitro=2=-furanmathanediecl. diacstata- = =
S=Hitroisephthalio acid= = = = = = = = = = = = = = « = =
I-Hitro-4-mathoxyacetanilide = = = = = = = = = = = = = =
I=Hitrenaphthalaens = = = = = = = = = = = = = = = = = = =
3-Hitre-1.5-naphthalenedisulfonie acid = = = = = = = - =
Tland 8)-Nitronmphthl1.2=d] [1.2;3]loxadiazole-5=

sulfonic agid= = = = = = = = - wm omow om m E =
o-Hitrophanol- = = = = = = = = = = = = = = = = @« = = = =
peHitrophanol= = = = = = = = = = = = = = = = = = = = = =
F~Hitrophsnol, sodium salt = = = = = = = = = = = = = = =
i={o-Nitrophenylamo)=4,6-di-tert-pentylphensl (OH=1)

4=-Nitro-o-phenylenediamineg = = = = = = = = = = = = = = =
G=Mitroso-N-ethyl-N-{f-nethyleulfonanidosthyl)-m-
toluiding= = = = = = @ = = = = = = = - = - =- - | i e
p-Nitrosophenol= = = = = = = = = = = T T
G=Mitrosophenol, sodium galt = = = = = = = = = =@ = = = =
H-Hitroeso-H-phenylhydrexylamine. ammonium salt - - = = =

4-Hitre-4"-(5-sulfo-2H-naphthel1.2-4 |tzriazel-2-yli-2.2"~

stilbenadisulfonic agid= = = = = = = = = = = = = = = =
i-Mitro-p-tolummide~ = = = = = = = = = = = = = = = = = =
o-Hitrotolusne = = = = = = = = = = = = = = = = @ = = = =
B-HItESLOLUARE — = = = = = = = = = = @ = = = = @ = = = =
p-Nitrotolugne = = = = = = = = = = = = = = = = = = = = =

I I

- W E oE W O T ER W M W O A W N O

RANUFACTURERS® IDEMTIFICATION CODES
CACCORDIMG TO LIST IN TABLE 1)

- O O O O O O W O O O W e e

AC., DUF. MONM.
puUPr.

SDH.

TRC.

TRC.

SDH.

X.
ACY. DUP, F5T. MOB. RUC.
TRC.

usH.

SAL.

SAL, X.

DUF.

SAL.

5W.

HTP.

X.
ACY, MON.
NOR.

SAL.

TRC.

oup.

TRC.

TRC.
HON.
DUP, MOM.
Dur.
TRC.
FHT.

X.
LC. SPC, VPC.
sDC.
FEE.

TRC.

x.

BUP: FST.
bUP; F3T.
DUP. F5T.

SALVIAIWILNT 104D - 111
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TABLE 2.-=-CYCLIC IMTERMEDIATES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE REFORTED. IDENTIFIED BY AANUFACTURER,

198 1--COMTINUED

------------------- e R I e T T T i I R I O I

#
CYCLIC INTERREDIATES ' HANUFACTURERS® IDENTIFICATION CODES

' {ACCORDING TO LIST IM TABLE 3)
i

—————————— - e o e e = - - o - o o o E E E E  E R - E = -
B
E
| ¢
H
 ;

Hitrotoluene mixtuztes- = = = = = ke e e T ¢ FST.

p-Nitrotolusns-o-sulfenic acid = = = = = = = = = = = = = i AC. CGY, DUP,. X.

S-Nitro-o-toluidinae [NHz#l]l= = = = = = = = = = = = = = = I PCM.

=RLtER-E=NPlANE = = = el areom .oeoam- e w - - e ¢ DUP.

Nenyl-dinenylphsnsl. mimture = = = = = = = = = = = = = - ; USK.

® Monglphenol- = = = = = = = ey kT g T : GAF. KLM. MCE, HOM. RH. SCHM. TX.
Gctylphepol= = = = = = = = " T T e T e * RH. SCH.

octylphanoxydisathoxy chlogida= = = = = = = = = = = = = = ; RH.
1=-[{7-0xo-TH-benz|de Janthracens-3-yliamine |- J

anthisgquinonl= = = = = = = & = & = = = = = = = = = = = I TRC.
S-0xo=-1-phenyl=2-pyraseline=-J-carbexylic acid., ethyl £

AELAE= = = r = = = = = = ol e e N L, e M B : VPC.
4. 0%-0nydianiline= = = = = = = = = = = == = == === = | DUP.
Pentabromochlozccyalohexane= = = = = = = = = = = = = - = & DOW.
Pentabromosthylbenzeng = = = = = = = = = = = = = = = = = 1 THA.
1:1:.3,3,5-Pantansthylindan = = = = = = = = = = = = = = = 1 @IV.
i-Fentylanthraquinone= = = = = = = = = = = = = = = = = = &+ DUP.
o-Pentylphenal (o=-Anylphansl)= = = = = = = = = = = - = © PAS.
porazt-rantriphingl= = « = = = == = = = = = = o= o= - - ¢ PAS.
3,4.9,10=-Parylanatetracarbouylic=-3,419, 10-dianhydride t ¥YPC.
3,4,9,10-Perylenetetracacrboxylic=-3,.84:9, 10-diinide~- - - - : SDC. WPC.
I=Fhansthylaming = = = = = = = = = = = = = = = & = = = = i HEL.
p=Phenetidine= = = = = = = =« = = = = = = = = = = = = - - MOM .

® PHEMOL ¢
HATURAL!:

FROM COAL TAR:
Phenol., natural, from coal tar. 319 dagres C..

AP, == === === == === = = = = = = === FER.
Phenol. natural, froem cosl taxz, all other- - - - - KPT.
FROH FETROLEUM!
Phenol. natural, #rem petreleum, U.3.P.- - = = = = HMER.

Phenol, natural, from petroleum, all othsx - - - =

L}

H

1

[

!

b

3

i

i

: DA« FER, NPC.
SYMTHETIC: L

H

I

3

[

3

H

I

[

BY CAUSTIC FUSION:

Phenol. synthetie. by caustic fusion. U.3.P. - =- = RCI.
Phanol. synthstic. by casustic fusion. all othacz .
Phenel., benaylated - - = = = = = = = = = - &= == HIL.
Phanel, styzanatad = = = = = = = = = = = = = = = = = nIL.

Phenol. synthetic, from chlorobenzene by vapor-
phase hydrolysis: 0.3.F, = = = = = = = = = = = - = 50C.

# Phenol. synthetic. from cumene by oxidation. U.3.P. AFP, CLE. DOW. GE. GP, MOM., 3MC, 3KO. UCC. 035,

Sh
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TABLE 2.--CYCLIC IMTERMEDIATES FOR WHICH U.S. PRODUCTION AND-/OR SALES WERE REPORTED, IDENTIFIED BY HNAMUFACTURER,

1981--CONTINUED
——————— - o O O O - . o o e e e P = e o e e e e e e e e e e e e e e e e e m w m w
H
CYCLIC INTERHEDIATES 3 HMAMUFACTURERS® IDENTIFICATION CODES
i (ACCORDING TO LIST IN TABLE 3)
L 4
- EE W O W W O W - - e O O G A R o e e e = - - o - - o = - o= o= = - - e s O O O O O o - .
3
E
i
I
t |
£
Phenol. synthetic, from tolusne by oxidation. :

U.S5.P. = = = = = = = = = - o om wow = o ow o= == = § L.
Phenolsul fonaphthalein. sodium salt- = = = = = = = = = < t EK.
Fhanolsulfonic acgid, sedium salt - = = = = = = = = = = = t SAL. USS.
Phenoxyacetic acid, sodium salt= = = = = = = = = = = = = ¢ LIL.
3-Phanexybanzaldehyde- = = = = = = = = = = = = = = = = = : GTL. THA.
3-FPhanexybanzensmathangl = = = = = = = = = = = = = = = = i THAR.
I-{FPhanoxymethylibangeio agid= = = = = = = = = = = = = = i PFE.
Phenylacetic acid, ethyl ester. tech.= = = = = = = = - = @ DPC.
Phanylacetic acid. mathyl sster= = = = = = = = = = = = = 1 QPC.
Phenylacetic agid. potassium salt- = = = = = = = = = - = © GPC., STE.
Phenylacetic soid., sodium galt = = = = = = = = = = = = = 1 DPC.
Phenylacetonitrile (a=Toluniteila) = = = = = = = = = = : QPC.
Phanylacatyl chlexide- = = = = = = = = = = = = = = = = = : OPC.
p-Fhenylazoaniline (€.I. Solvent Yellow 1) and i

hydzochleridg= = = = = = = = = =& = = = = = = = = = - = §IRE.
§=(Phenylazeldiphenylamine = = = = = = = = = = = = = == ¢ FEK:
1-Phanylbenzimidamolé=- = = = = = = = = = = = = = = = = = ! SAL.
Phenyl-1,%,3-butanetrione-2-onime= = = = = = = = = = = - : EK.
4=Phanyl=-3=-buten-2-one (Benzylidene acetenal= = = = = = : SDH.
1=-Phenyl=4,4-dimethyl-3-pyrazolidinons = = = = = = = - = 1 EK.
e=Fhanylanediaming = = = = = = = = = = =@ = = =« = = = = = 1 DUP, 5W, TRC.
m=Phenylenadianing - = = = = = = = = = = = = = - - - T RUP.
p-Phenylenediaming -~ - = = = - e o= L DUP, SDE.
d=Fhenylepheing= = = = = = = = = = = = = = = = = = =« = = | Z0M.
Phenyl etherx (Diphenyl oxidal= = = = = = = = = = = - = & DOM. HON.
di+ia=Phanylethylaming = = = = = = = = = = = = = = = = = & HXL.
dl=2=Phenylglyecinae (raceémig) = = = = = = = = = = = = - = 1 BCC. KF.
d{=)=2=Phanylglycing = = = = = = = = = = = = = = = = = = i KF.
Phenylglycine, potassium salt= = = = = = = = = = = = = = 1 BOC.
Phenylglycine. sodium salt = = = = = = = = = = = = = - = & LIL.
di=)=2-Phanylglyeyl chléride hydrochloride - - - - = - = i KFs UPJ.
#2.2"'=[(Phanyllimine |disthansl [(N=Phanyldisthanslasine) @ EKT, MIL, TCH.
2,2'-[{Phenyllimino |diethanol, diacetate ester - = = = = t TCM.
Phenyl-a-naphthylamine = = = = = = = =@ = = = = = = = = = ¢ YeL.
o~Fhanrlphanol = = = = = s == s a's as o= s'a'== = = ¢ DOMH.
p~Fhanylphanol = = = = = = = = = - oo O
o=-Fhenylphanol, sodium salt= = = = = = = = = = =« = = = = 1 POM.
H=Phanyl-p-phanylansdismine~- = = = = = = = = = = = = = = t USE.
Phanylphosphinig agid- = = = = = = = 2 = = = ¢ =2 = = = = I SFS<
Phenylphosphonothioic dichleride - = = = = = = = = = = = i SFA.
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TABLE 2.=-=-CYCLIC INTERMEDIATES FOR MHICH U.S. PRODUCTION AMD-OR SALES WERE REPORTED. IDENTIFIED BY HAMUFACTURER.

198 1--CONTINUED
T e e gl ] i, e i ] [ e e e £ i T W g i g ! i g e e
CYCLIC INTERMEDIATES L] HAMUFACTURERS' IDENTIFICATION CODES
T (ACCORDING TO LIST IMN TABLE 1)
1
i
|
H
Phenylphosphozous dichloride = = = = = = = = = = = = = = t 8PA.
1=-Phenyl=-1.1-propanadions. l-oxime = = = = = = = = = = = ! ORT.
§-Fhenylpropylpyridine - = = = = = = = = = = = = = = = = ¢+ RIL.
dl-Fhanylsuccinic aglildl = = = = = = = = = = = = = - = = - i K.
4-Phanylsulfinyl=-1.l-phenylensdiamine= = = = = = = = = = t ARN.
4=Phenylthiomoxpholine-1,1-dionids - - - = - = = = = = = : EKT.
Phanylundecaneie agid= = = = = = = = = = = = = = = = = - i EK.
fiin)=-Phthalazinona= = = = = = = = =& = = = = = = = = = = i M.
Fhthalic agid= = = = = = = = i T B B e Tl R T EK.
sPhthalic anhydrida - = = = = = = = = - e - : ACS. BAS, ENJ. KPT: MOMN. S50C. STP: USS.
Fhthalide= = = = = = = = = = = = = = = = = = = - == : SOL.
Fhtlialinida= = = = = = = = = =2 = = = = = = = = = = = = = i GW.
Phthalimidoacetic agid = = = = = = = = = = = = = = = = = L
Fhthalimidoacetyl chlorids = = = = = = = = = = = = = = = : X.
[Phthalocyaninatel(li=)]ecoppar = = = = = = = = = = = = = = T DUPF, PHC.
Phthalooyaninetetrasulfonyl chloride., copper dezivative : VPFC.
Phthaloyl chloride (Phthalyl chloride) = = = = = = = = : TLC.
PICOLIMES: J
Piceline (3.8-miwtuEel)=- = = = = = = = = = - : KPT:, RIL.
2-Picoline (a=Picolina)l= = = = = = = = = = = = = = = f RIL.
3-Picoline (F=Picolina) = = = = = = = = = = = = = = = t MEP., RIL.
4=picoline (Y=Pigolina) = = = = = = = = = = = = = = = i RIL.
Pleolinio agid = = = = = = = = = = =l o .- 1 HEP.
Picolinonitrile (i-Cyanopyridinel- = = = = = = = = = = ! MEP.
J3=Ploolyviaming = = = = = = = = = = = = = = =« = = = = = = 1 RIL.
Pigrie meid (Trinitzophanell=- = = = = = = = = = = = = = f SDC.
Piperiding = = = = = = = = = T L T i ABB, RIL. TX.
3-Piperidinopropiophanons hydrochleoride- - = = = = = = = ! ACY.
Folychlozobentang= = = = = = = = = = = = = = = = = = = = : DOW, S5CC.
Polyethylbenzena (80 percent disthylbenzens)=- - = = = = i ELP.
sPropiophanona=- = = = = = = - o wmE w ow e i HEX, ORT. UCC.
PYRIDIME. REFINED:! 1
% pyxidine; zafinad = = = = = = s c - c s cm s === : KPT. MEP. RIL.
Pyridine., rafined all othex gradas - - = = = = = = = = + RIL.
3-Pyridinemathansl = = = = = - mem omowm ow o= o= = o= = = REL.
2 Pyridinethiol-1-onide, sodium salt = = = = = = = = = = i DHC.
2 Pyridinsathiol=1-onide; minc salt = = = = = = = = = = = 1 OMC.
F=Pyrinidingls = = = » s s a s s e sassss=s===- ! CGY.
I-Prizolidinona= = = = = = = = = = = = = = = = = &= = = = t GAF.

Quinaldine = = = = = = = = = = = = = = = = = = = = = = = : ACY.

gh
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TABLE 2.--CYCLIC INTERMEDIATES FOR WMNICH U.S5. PRODUCTIOM AMD/OR SALES MERE REPORTED, IDENTIFIED BY MAMUFACTURER.

1981--CONTINUVED
---------------------------- = = = = = = = = o e o o w W o W W W W W W e o mm E wm
i
CYCLIC INTERMEDIATES i MANUFACTURERS® IDENTIFICATION CODES
1 (ACCORDING TO LIST IN TABLE 1)
1
---------------------------- P o O O O
£
|
L)
1
: |
QUINOLINE: 1
Quinaline. 1* afd 2% = = = = = = = = = = = = = = = = = i EPT.
2.8-Quinelinsdiol- = = = = = = = = = = = = = = = = - = = 1 PCH.
Easorginel, tagh,= = = = = = s = s = s == e s == === 1 EPT.
£-Resorcylio acid, lead malt = = = = = = = = - - + KPT.
Salicylaldehyde= = = = = = = = = = = = = = = = = = = = = 1 DO, DUPF:, RDA.
Saliceylaldehyda osnimg=~ = = = = = = - - e - = - - - = = 1 EK.
Salicylanilidea = = = = = = = = = = = = = = = - = owm o= = = 1 PCW,
Salicylic acid: phenyl #SteE = = = = = = = = = = = = = = 1 DOW.

Halioylic aoid: tagh.~ =~ = = = = = m c = - == - == ==
Styrens (VinylbanmaRa) = = = = = = = = = = = = = = = =

Sulfanilic mgid (p~Aminobensenessulfonic mcid] and salt
S5=Sulfoisophthalic acid: 1.3- imathyl ester. scdium

SaAlt = = = = = = = = = = = = = = = T BB =+ = =- - - - = -
5-Sulfeisophthaliec agid, sedium malt = = = = = = = = = =
B.4"-Sulfonyldiphanal (&,4"=-Dihydeoxydiphenyl sulfone)
G-Sulfophthalic mgid = = = = = = = = = = = = - = e ==
Tazraphthalic agld= = = = = = = = = = = = = = = = = = = =
fToraphthalic acid. dimathyl astezr- = = = = = = = = = = =
Taxaphthaloyl chloxide = = = = = = = = = = = = = =
Terphenyl (Phenylbiphenyl) (m=,0-,and p-~isomazs) - =
Tetzabromophthalic anhydride = = = = = = = = = = = -
1,2,4,5-Tetenchlorobanoens = = = = = = = = = = = =
1:2,4,5-Tatrachloro-3-nitrobanoene = = = = = = = = =

Tetrachlorophthalie anhydridae= = = = = = = = = =

L]
(NN B
Eroron

P P P A Ty et

2,3,5,6-Tetrachloropyridine- = = = = = = = = - -
Tetrahydrobenzsyl mleohel = = = = = = = = = = = = = -
Tatrahydzofuran= = = = == = s & o & == =" ===
1.2.3,4-Tatxahydronaphthalene= = = = = = = = = = = = = =

1:2:3.4-Tetrahydro=-2,2.4,;7-tetramethylquinoline- - =
1:.8,5.8-Tetrahydrouyanthraguinoena. leuco derivative-
1.2.3,5-Tetramethylbenzenas (Isodurene) = = = = = =
1,2.4,5~Tatramethylbanzena (Durane) = = = = = = = =
p=f1.1.3.3-Tetzamsthylbutylliphanel = = = = = = = = = = -
Tetrazolethiol = = = = = = = = = = = = = = = = = = = = =
Tatrohydrofurfurylaming= = = = = = = = = = = P e
i-Thicphenecarboualdehyde- = = = = = = = = = T
Thiophenol = = = = = = = = @ = = =« = = @ = = = = = = = =
S=Thypal = = = = = = = s o = s s = s o e == a = - -
Teluene-2.3-(and 3,%)-dismine (35/65 Mixturel)- - = = = =
Molusne-2.8-dianine (W-a-Telyleanedianine) = = = = = = =

e m

o oam ha ms

DoM, HM. MOM. SDH.

AMO. ATR. CRF. C5D, DOW, ELPF, GOC, HST. RNCB. HON. SHC.
SUN. USS.

ACY. EE.

Dup.

PCH.

UPF.

CHHN.

AMQ, HCF.

DUP, EKT. HCF.
DUP,: TLC.

HOM.

GTL., THAR, VEL.
DouW.

SOH.

HON.

Dou.

uce.

DUP. GAF. QKO.
vce.

EKT.

AC. TRC.

SUN.

EHI. SUNM.

GAF.

HMRT.

HXL.

EET.

SFA.

GIV.

onc.

ACS, OHMC, RUC. X.
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TAELE %.--CYCLIC INTERMEDIATES FOR WHICH U.5. PRODUCTION AMD/OR SALES WERE REFORTED.

= e o wm m o ow wm e m e o oE B W oW oW oE o W N

CYCLIC INTERHEDIATES

Tolusne=2,4=tand 2,6)=diamine (80-20 Mimture)= = =
Toluene=-3,4=-diaming= = = = = = = = = = = = = = = =
p-Toluenesulfinie acid, sodium salt- - = = = = = =
p=Toluenesulfonic acid = = = = = = = = = = = = = =
p-Teluenesulfonic agid: methyl ester - = = = = = =
p-Toluenesulfoniec acid monchydrate - - = - - = - -
p-Toluenasulfonyl chleride - = = = = = = = = = = =
p-Toluenesulphonic acid., ethyl ester - - = - = = =
a=-Toluidine- = = = = = = = = = = = = = = = = = = =
a=~Toluiding= = = = = = = @ = = = = = = = = = = = =
p=Toluiding= = = = = = = = = =« = = = =2 = = =2 = = =
Toluidines, mixed- = = = = = = = = = = = = = = = =
2-o-Toeluidineethansl - = - = = = = = = = = = = = =
p~Toluoyl chloride = = = = = = = = = = = = = = = =
gi2'=im=-Tolylimino)ldiethanel = = = = = = = = = = =
2,2"=(m=Tolylimino)disthansl. diacatats ester- - =
Tolyltriazole=- = = = = = = = = = = = = = = = = = =

1981--CONTINUVED

| TR I I |

Trinllyl frimellitate= = = = = = = = = .= s ‘== = == = =
2.,4,6-Triamine-5-nitrosepyrimidine - - = = - = = = - - =
2, 4,6-Tribromophanel = = = = = = = = = = = = = = = = = =

3,47, 5=Tribromosnlioylanilide= = = = = = = = = = =

1.2,30and 1.2,4%)-Trichlozrebenzena= = = = = = = = = = = =

1:.2.4=-Tzichlozxobanzene = = = = = = = = = = = = -
2,4,5-Trichlorobenzenesulfonic acid, sedium salt -
1,1,1=Txichlere-2,2-diphenylethang - - = = = = = =
a,a,a=Trichloro=o=flucrotoluide= = = = = = = = = =
3-Trichlozxomethyl=-1,2.8-thiadiazole- = = = = = = =
1:2:8-Trichloro-5-nitrobenzene - - = = = = = = = =
Trichleorophenylsilane- = = = = = = = = = = = = = =
a,a,a-Trichlerotoeluene (Benzotrichleride)- - -
2.4,6-Trichloro-s~triazing = = = = = = = = = = =
Tritdimethylaminomethyliphenol - - = = = = = R
a,c,a-Trifluoro-o-toluidine- - = = = = = = = - v

a,a,a-Trifluore-m-teluiding= = = = = = = = = = = = = = =

2.4,3'-Teihydzenydiphenyl- - - = = = = = = = = = =
Trimesic Agid= = = = = = = = = = = = = = = = = = =

3,.4,5-Trimsthokybenzaldehyde = = = = = = = = = = = = = =
1;2:4-Trimethylbanzene (Pseudooumenal) = = = = = = = = =
1:,3,5-Trimethylbenzene (Hesitylene) - - = = = = = = = =
2,3,3-Trimethyl-3H-indole- - = = = = = = = = = = = = = =

1.3,3=Trimethyl=8!, a-indolineacetaldehyde = = = =

Iom mm o o o o o o o o m Em O EE &= = o

OHC.

HES.
TEN.
FHT.
HES.
HON.
FHT.
DuUP.
Dup.
DUP.
Dup.
TCH.
SDM.

i MIL;

sDC.
5W.

FHP.
SK.

GTL.
FCH.
FPG.,
DOM.
UPF.
CHN.
oHC.
onC.
PCH.
DCC.
HK »

CGY.
PEL.
onG.
oReC.
FCH.
AHB.
MON.
KHI.
KHI,
YPC.
ATL.

UPF.

UPF.

FET.

FST.

TCH.

VEL.

5CC.
SCC.

VEL.

DGC.

PIT.

SUN.
SUNM.

DUP.

MANUFACTURERS' IDENTIFICATION CODES
{ACCORDING TO LIST IN TABLE 3)

NIL.

VPC.

-

-

=i

IDENTIFIED BY HANUFACTURER.

-

05
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TABLE 2.--CYCLIC INTERNEDIATES FOR WHICH U.S5. PRODUCTION AMD/OR SALES WERE REPORTED, IDEMTIFIED BY MANUFACTURER,
198 1=-=CONTINUED

HANUFACTURERS® IDEMNTIFICATION CODES
[(ACCORDING TO LIST IM TABLE 1)

e I

1
[
1
1
i
1
[}
1
[}
L
]
1
!
1
1
1
J
]
1
!
i
J
b
4
I
!
]
|
T T

1:3.3~-Trimathyl-2-sathyleansindeline~ - = = = = = = = = = & YWPC.
Trimethylphenylanmonium chloride = = = = = = = = = = = = 1 X.

2:8.6-Trimathylpyridine= = = = = = = = = = = = = = = = = i KPT.
a,a',a"=Tris{dissthylaninolsasitol- = = = = = = = = = = : RH.
Tris(2-mathyl=-1-asizidinyl)phosphine onida - = = = = = = 1 ARS.
7.7"-Ureylensbisl8-hydroxy-2-naphthalenesulfonic acid] '
(J-Acid uzsa) - = = - = i B S R T S S ) ¢+ AC. TRC.
Veratraldahyds (3, 4-Dims thospbanzaldehyda) - - = = = - ¢ GIV.
FVinyleyolohakang = = = = = & o = = & & = & = = & = = = - i DUP.
Vinyleyclohexene monoNide=- = = = = = = = = = = = = = = = : PeEC.
5-¥inyl-i-picoline (AVP) = = = = = = = = = = = = = = = : PLC.
t-vinylpyridine- = = = = = == === ==========i RIL.
B=-Viaylpyeidife= = = = = = = = = = = = = = = = = = = = = i BRIL.
YiRpLEoluSie = = = = = o = wow - w o o i DOMW.
Vielanthrene (Dibanmanthronal= = = = = = = = = = = = = 1 PeC.
fo-Xylana (90-100% of o-uylens isomex)= = = = = = = = = = :+ ATR, CO, CPI, EMJ, KHI, MON. PPR. PPX, SHC, 50C. SUM,
i TOC.
s=Xylene {(90-100%X of m-uylenas isomerl- = = = = = = = = < i AHD.
#p-Xylene (90-100X Of p-uylena imomer)- - = = = = = = = = it AMO, ATR, ENJ., HCR, KHI. PPFX, SHC, S0C, STX, SUN. TOC.
1.9-Mylenasulfonia agid=- = = = = = = = = = = = = = = = = 1 UPF.
1,5-dylanssulfonio aodd=- = = = = = = = = = = = = = = = = t HES,
2,6=Nylenol= = = = = = = = = = = = = = = = = = = = = = = 1 €O. GE. KPT.
EiB~Aplangl= = = = = = == = = m - m— + FER.
¥ylancl oxystals = = = = = = = = = = = = = = =« =« = = = = ; PIT.
XYLIDIMES: 1
2, 4-Kylidine (a=9=Xyliding)=~ = = = = = = = = = = = = i DUP.
Foli=Xyliiding = = & 8 == & =88 0 8 s o8 s = FORR.
¥ylidine. oxiginal mixtuze = = = = = = = = = = = = = = + DUP.
Cyolic intermadiates, all othag= = = = = = = = = = = = = t ABB, ACY, ALD, ALL, ARA, ATL. BCC. BJL, BRD. CHT, CLE.

co, CDS., CREZ, CHM, DUPF, EK. EKT. ESX. FER. FEE., OAF.
GIV, GP. HCF. HEX., HK, HHL. HST. HXL, ICI. KPT: LC.
LIL. MIL. MOB. MEP. MES. MES. OMC. PAC. FCOW. RDA.
REG, REL. RIL. RSA. SAL, SCHM. SPC. SDH. SDM. BHC.
501, S0L. STC. 5MW, SYT. TCH. TLC. TMA. TRC. TRN.
vcc, UPF. UPJ,. UPJ, UFJ. WEL., VPC, MWTC. WYT. X, X.
X, X, Xo Xo X: Xy X X %o X0 X X X X,
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SYNTHETIC ORGANIC CHEMICALS, 1981

TABLE 3.,-=CycLIC INTERMEDIATES:

DirecTORY OF MANUFACTURERS, 1981

ALPHARETICAL DIRECTORY BY CODE

[Hames of manufacturers that reported production and/or sales of cyclic intermediates to the U.5: Intermatcional

Trade Commission for 1981 are listed below In the order of their identificarion codes as used in ctable 2]

CODE NAME OF COMPANY £t CODE NAME OF COMPANY
ABE : Abbott Laboratories HH FER : Ferro Corp.:
AC : American Color & Chemical Corp. 5 £ Octtawa Chemfcal Div.
ACE : Allied Corp., Allied Chemical Co. (11 i Productol Chemical Div.
ACY : American Cyanamid Co. tt FKE : Frank Enterprises, Inc.
AFP : Allied Corp., Fibers & Plastics Co., Div. it FHF : FHC Corp., Industrial Chemical Group
ALD : Aldrich Chemical Co., Inc. £t FMT : Fairmount Chemical Co., Imc.
ALL : Alliance Chemical Corp. 13 F8T : First Chemical Corp.
AMBE : American Blo-Synthetics Corp. 1§ t
AMO : Standard 041 Co. (Indiana) &4 GAF : GAF Group
ARA : Araphahoe Chemicals, Inc., Sub/Syntex U.5.A., :: GE : General Electrie Co.
t Inc. 1 GIV : Givaudan Corp.
ARE : Armstrong World Industries, Inc. it GLY : Glyeo, Lae.
ARS : Arsynco, Inc. tr GHW @ Greemwood Chemical Co.
ARZ : Arizona Chemical Co. t  GOC @ Gulf 01l Corp., Gulf 04l Chemical Co.-U.8.
ASH : Ashland Oil, TInec. - GP : Georgla-Pacific Corp.t
ATL : Atlantie Chemical Corp. Kt i Houston Div.
ATR : Atlantic Richfield Co., Arce Chemical Co. i : Plagueaine Div.
3 1 GRS 1 Champlin Petroleum Co.
BAS : BASF Wyandotte Corp. and Pigments Div. it GTL : Great Lakes Chemfcal Corp.
BCC 1 Buffalo Color Corp. i1 GYR @ Goodyear Tire & Rubber Co.
BIL : Burdiek & Jackson Laboratories, Inc. 1t t
BEM : Buckman Laboratories, Inc. ] HCF : Hercofina
BRD 1 Lomza, Inc. t: HCR : Hercor Chemical Corp.
BOC : Synalloy Corp., Blackman—Uhler Chemicals Div. :: HEX : Hexagon Laboratories, Inc.
H i1 HE 1 Hooker Chemicals & Plastics Corp.
CCW : Carstab Corp. t: HML : Husmel Chemical Co.
CEL : Celanese Corp., Celanese Chemical Co., Inc. ti HN ¢ Tenneco Chemlcals, Inc.
CGY : Ciba-Gelgy Corp. 1t HRC : Hercules, Inc.
it : Chemol, Inc. 1t  HSH : Harshaw Chemical Co.
CHT : Chattem, Inc. 1L HST : MAmerican Hoechat Corp.:
CLE : Clark 01l & Refining Corp. 11 t Industrial Chemicals Div.
CHF : WNipro, Inc. £ i Petrochemicals Div.
co : Conoeo, Inc. HE HEIL : Hemeal Corp., Hexcel Cheaical Products
CoS : Cosan Chemical Corp. i H
CPFI : Commonwealth 01l & Refining Co., Imc. 1t IGI : TICI Americas, Inc., Chemicals Speclalties Co.
1 Commonwealth Petrochemicals, Inec. 1 H
CPS : CPS Chemical Co., Inc. tE KF : Kay-Friles, Inc., Member Dynamit Nobel Group
CRE : Caribe Isopreme Corp. 1t KHI : Koch Industries, Inc., Koch Refining Co.
CRP : Corpus Christli Petrochemicals Co. 4] ElM : FKalama Chemical, Imc.
CRZ : Crown Zellenbach Corp. i1 KPT : Koppers Co.,; Inc.
€80 : Cosden 011 & Chemical Co. 13 :
CW¥ : Upjohn Co., Fime Chemical Div. 1t LAK : Bofors Nobel, Inc. & Lakeway, Inc.
XI : Chemical Exchange Industrisa, Ine. 12 L t Lord Corp., Chemicals Products Group
t 1t LEL : Leland Chemical Co.
DA : Diamond Shamrock Corp., Diasond Shamrock i1t LEM : Happ Chemicals, Inc.
1 Agricultural Cheaicals, Inc., Cresylic 2 LIL : Bl Lilly & Co., U.85. & Puerto Rico
X Plant i1 :
DBC : Badlsche Co. HE] HAL : Mallinckrodt, Tne.
DCC ¢ Dow Corning Corp. 1t  HGCB 1 Borg-Warmer Corp., Borg-Warner Chemicals
DGC ¢ Degussa Corp. 12 MER : Merichea Coa.
DEA : Denka Chemical Corp. 13 MIL 3 Milliken & Co., Milliken Chemical Co.
DOW : Dow Chemical Co. 1t HLE ¢ HMelamine Chemicals, Inc.
P : E. I. duPont de HNemours & Co., Ine. it  MOB : Mobay Chemical Co., Plttsburgh Div.
[ it MWON @ Monsante Co.
EE : Easztman Kodak Co.: 1t MRT : Mortom=Norwich Producte, Inc., Morton Chemical
EET 1 Tennesses Eastman Co. Div. i : Co. Dive
ELP : El Paso Products Co. 11 MID : Montrose Chemical Corp. of California
EMY : Exxon Chemical Americas 14 MIP i MHount Pleasant Chemical Co.
E5% : Essex Industrial Chemfcals; Inc., Essex £2 1
H Chemical Corp. tt  HCI : Ualoen Cemp Corp., Terpens and Aromatics Div.
3 t NEP i Hepera Chemical Co., Inc.
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TAELE 3.-=CvcLIC INTERMEDIATES:

DirecTorY oF MANUFACTURERS, 1981--ConTInuED

53

CODE HAME OF COMPANY CODE HAME OF COMPANY
| 13 1
] 1 ]
NES : Ruoestgers Nease Chemical Co. 1 SK @ SsithKline Beckman Corp., SmithKline
NIL : HNilok Chemical, Inc. T t Cheaicals Div.
NOR : Mortom-Norwich Froducts, Inc., Morwleh Eaten  :: SK0 : Getty Refining & Marketing Co.
] Pharmaceutical Div. 11 S0C : Standard 041 Co. of California, Chevron
NPC : Borthwest Petrochemical Corp. 11 1 Chemical Co.
H it 850G 1 Charter Intermational 01l Co.
OMC : Olin Corp. 11 8501 : Specialety Organics, Ine.
OPC : Orbis Products Corp. i1 S0L ¢ Southland Corp., Fine Chemical Div.
OR0 : Chevron Chemical Co. 141 STC t MAmerican Hoachst Corp., Sou-Tex Works
ORT : FRoehr Chemicals, Inec. 1t STF : GStepan Chemical Co.
1 12 8TX 1 B5t. Croix Petrochemical Corp.
PAC 1 Paclfic Anchor Chemical Corp. t3 S0 : Sun Company, Inc.
PAS : Pennwalt Corp. HE SW : Shervin-Williams Co.
PCW : Pfilater Chemical, Ine. 2 SWC : Coreo Cyclohexane, Inc.
P : Warner-Lambert Co. 13  S5WR : Southwestern Refining Co., Inc.
PEL : Pelroan Corp. 1 5¥T : Synthrom, Imc.
PFZ : Pfizer, Ine., & Pfizer Pharmaceuticals, Ine. £t 1
PHC : Phthalchem, Inc. t: TOC 1 Sybrom Corp., Chemical Division/Tanatex
PIT : Pilct-Consol Chemical Co. 1t TCH ¢ Emeary Indostries, Inc., Trylom Div.
PLC Fhillips Petroleusm Co. it TEN : Cities Service Co., Copperhill Operations
FPG : PPG Industries, Inc. £ TLC : Twin Lake Chemical, Inc.
PPR : Phillips Puerto Rico Core, Ine. it THA : Ethyl Corp.
PFE : Phillips Paraxylens, Inc. 1t TOC ¢ Tenneco 04l Co., P & H
: it TRC t Toms River Chemical Corp.
QR0 : Quaker Oats Co. 1t TRD : Squibb Manufacturing, Inc., Renesa, Inc.,
1 £t 1 Ersana, Ine.
RBE : TFlke Chemicals, Inc. tt TRN : Trinity Chemical Corp.
EDA : TFhone-Poulene, Inc. it TX : Texaco, Inc.
REG : Regls Chealcal Co. L H
REL : Beliance Universal Inc., Loufsville Resins 7 UCC i Union Carbide Corp.
1 Operations 1ir UDOC : Uniom 01l Co. of California
REH : Rohm & Haas Co. 13 UPF : Jim Walker Resources, Inc.
RIL : Reilly Tar & Chemical Corp. 11 URY 1 Upjohn Co.
BRSA : R.85.A. Corp. It DS : Crown Metro, Inc.
ROC : Rubicon Chemicals, Inc. ix USR : OUniroyal, Inc., Uniroyal Chemical Div.
t 1z USS : USS Chealcals Div. of U.5. Steel Corp.
SAL : Salsbury Laboratories, Ime. 1 i
SCC : Scandard Chlorine of Delaware, Ine. i VEL : Velsicol Chemiecal Corp.
5CM 1 SCM Corp., PCR Div. is Vo€ : Virginia Chemicals, Ine.
SCH : Schenectady Chemicals, Inc. i1 VIK : Viking Chemlical Co.
80C : Martin-Marletta Corp., Sodyeco Div. it  WPC : Mobay Chemical Cofp., Dyestuff Div.
: Sterling Drug, Inoc.: iE H
SDH Hilton Davis Chemical Co. Div. 1t WAY : PFhilip A. Hunt Chemical Corp., Ocrganic
50N = Sterling Organics Div. 1] 1 Chemlcal Div.
t Stauffer Chemlcal Co.: 12 WCC : ‘White Chemical Corp.
SPA ¢ Agricultural Div. 1 WIC : Witeo Chemlcal Carp.
8FC = Calhioc Chemicals, Inc. tr  WIT : Wyeth Laboratories, Inc., Wyeth Laboratories
5F8 = Speclalry Div. 1t 1 Div. of American Home Products Corp.
SHC : Shell 041 Co., Shell Chemical Co. Div. i H

" Hote.—Complete names, telephona mumbers, and addressas of

the appandix.

peraission to publish was not Testrlcted.

the above reporting companles are listed in table 1 of
The above codes identify those of the 194 reporting companies and company divisions for which






SECTION IV -- DYES 55

STATISTICAL HIGHLIGHTS

William Baker

Synthetic dyes are derived in whole or in part from cyclic intermediates.
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 domestic producers, collectively. The large
number of dyes results from the many different types of materials to which
dves are applied, the different conditions of service for which dyes are
required, and the cost 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 dve are determined
largely by the use for which it is intended.

Total domestic production of dyes in 1981 amounted to 230 million pounds,
or 6.4 percent less than the 245 million pounds produced in 1980 (table 1).
Sales of dyes in 1981 amounted to 219 million pounds, valued at $773 million,
compared with 227 million pounds, valued at $791 million, imn 1980. In terms
of quantity, sales of dyes in 1981 were 3.8 percent less than in 1980 and
in terms of value, 2.3 percent less. The average unit value of sales of
all dyes in 1981 was $3.53 per pound compared with $3.48 per pound im 1980.

The production of three classes of dyes increased in 1981, while the
remaining six major classes registered slight to moderate declines in their
production. Direct dyes increased by 15,3 percent from 31.2 million pounds
in 1980 to 36.0 million pounds in 1981; food, drug, and cosmestic colors
increased by 9.7 percent from 6.1 million pounds in 1980 to 6,7 million
pounds in 1981; flourescent brightening agents increased by 1,2 percent from
37.9 million pounds in 1980 to 38.4 milliom inm 1981.
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IV -- DYES 57
TABLE 1.--Dves: U.S. propucTioN AnD sALEs, 1981
[Listed helow are all dyes for which any reported data on productlon or sales may be published. (Leaders
{vs4) 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 dats on production and/or sales wers reported and
identifies the manufacturers of ecach)
: ; acs
DYES 1 PRODUCTION : i ] INIT
i i QUANTITY VALUE s
i ¥ ' ]
! 1,000 : 1,000 1,000 = Per
[} pounda  : pounds @ dollare 1 povnd
Grand total- : 219,670 ;218,848 ; 772,837 : §3.,53
1 + + 4
ACID DYES l : :t I
t ] i b
Total ] 24,520 i 24,455 106,973 3 §.37
1 ] B ¥

Acid yellow dyes, total : 5,894 6,490 22,687 3.50
Acid Yellow 17 H 117 134 1130 L
Acid Yellow 19 H 9 9% 369 3 31.76
Acid Yellow 23 H 140 ¢ 126 3 585 g 4,62
Acid Yellow 36-- mmm— g 222 1 220 » 733 1 3.33
Acid Yellow 49 s H 531 T | cxt § .
Acdd Yellow 151= - 1,495 2,083 4,982 2.39
Acid Yellow 178 -cmcm o o o e o o e T 24 104 o 4.33
All other o v, e 3,19 3,805 3 15,258 ¢ 5.01

f 1 (] :
1 t H H

Acid orange dyes, total - ' 5,111 & 5,553 . 16,152 » 2.91
Acid Orange 7 == —— 1 250 . was 8 ses F e
Acid Orange 10 mm—me 148 155 ¢ Bhd . 4.16
Acid Orange 156 : 2,483 . wrm 8 ixE &
All other - - : 2,230 5,398 , 15,508 . 2,87

H H H H
H % z H

Acid red dves, total . 4,358 . 3,769 . 24,103 6,460
Acid fed lemecmmmmmm—eea : 1y 18, 799, T
Acdid Red d--——emmmmmmmmm———————————— e e P 2 40 236 5,97
Acid Red 71 .. ——— 3, 93 4 516 5.54
Acid Red BBoo oo s s i B8y , &7 71, 5.53
Acid Red 114==emn= —— i g 142 . 139 . 5,22
Aeid RHed 137 - . 218 185 . 1,500 : 8.11
Acid Red 151 e 270 255 874 | 3,43
Actd Red 266 --- : in 464 2,278 4,91
Acid Red 337 — - (3:1: B 454 . 3,333 | 7.33
B — : 2,717 1,880 , 13,657 , 7.16

i i i 1

hceid winler dygg-=—ss=smssommmmm—— ' 8, 106 5T, 7.17
$ $ i t

Acid blue dyes--smemmem== e 5,255 £,9% 26,909 5,39
1 % z g

Acid green dyes, total--——=-=-== - - 201 . 166 1,502 9,06
Acid Green 25- m—————— 36 sy e o e
All other==——=—===eee e P 165 1 166 $ 1,502 ¢ 9.06

Acid brown dyes, total--s—emmemm————— - : 505 ° 868 3,813 f 4.39
el s 2% T 288 FI5 1,153, .38
All other--- e 617 605 | 2,660 | .39

% i H !

Acid black dyes, total ---------------: 2,715 . 2,509 ' 11,050 ° 4,40
Beid. RLack s eemimmndi 2 527 | L - g T,555 | TET
Acid Black 52- - - - T T4T 639 7 2,407 ! 1.76
Acid Black 172 - - —— 125 | Bad 850 6,18
All u[hlr-----.-—————a-—----------—--——-“—----------'-""———: 1,521 | 1,506 6,198 ; 4,41

See {ootnotes at end of table



See footnotes at

end of table

58 SYNTHETIC ORGANIC CHEMICALS, 1981
TABLE 1.--Dves: U.S. probucTioM AND sALEs, 1981--ConTinmuen
I SALES
b : PRODUCTION : : e
: : QUANTITY VALUE Py 1
t 1,000 ¢ 1,006 @ 1,000 &  per
BASIC DYES (CLASSICAL AND MODIFIED) H FC"IMF H H dollara H pound
H ] H H
Toral--—-- —————— H 12 663 131,181 71,508 55.43
Baste yellow dyas, tobal & i 3,025 3547 16,198 4.00
- Basic Yellow 11 —— H 357 3 336 1,106 3,48
Basic Yellow 11= i 142 = 181 BO9 1 L.48
Basie Yellow 29 4 I 395 ¢ 940 2.38
Basic Yellow 79 ——- T 156 1,372 3.85
All other i 2,536 : 2,279 9,973 5,38
: i : z
Basie orange dyes, total * 1,018 966 3,481 3.60
Basic Orange 2--— z 441 k1T I 1,323 333
ALY OB B e o e o s o e e -1 568 2,159 3.80
H i 3 s
Basic red dyes, total ——— : 1,833 2,076 9,957 4.80
Basic Red 12 H 147 ¢ 131 BES . T.21
Basic Red 14 : iTe . 601 . 1,358 . 2.26
Baslc Bed 15=mmmmm=mmmmmemmm e e e e e : g ik 221 ; 791 3.54
Baslc Red &9 F 111 - 95 525 5,55
All other -— : 1,199 1,026 6,338 . 6.18
H H H i
Basic violet dyes, total-——cccmmccmmmc e ——— : 3,314 . 3,208 . 11,314 3,43
Basic Voilet 1 s 2,392 2,143 . 5,302 . Z.50
Basic Voilet 1f=-co———e . PR 229 s70 . 4.23
ALL DEMET === mm o mm e et 922 926 5,982 , 5,38
: : 3 1
Basic blue dyes, total : 2,566 . 2,410 , 20,973 . 8.70
Basic Blug J== - : ) 1 T80, 4.3
Basic Blue 4l-smeceeeeaee- ——=- ———— 336 296 178 5.83
All other - —— 1,898 , 1,677 17,401 . 10,37
t H : H
All other basic dyes---- . 27 , B84 11,585 | 13,11
DIRECT DYES : :
Total P aspe D argee P goaa7 ! 2.84
H T z
Direct yellow dyes, total —— s 16,916 , 14,457 29,356 f 2,03
Direct Yellow f————c e —— ¥ i 1,135, AL L,
Direct Yellow 6 : wee o : F i a76 2,32
Direct Yellow 11 - ; 6,545 5,747 5,027 | 0.87
Direct Yellow 127 e - : 584 493 1,296 2,63
All other e, B,663 6,714 | 19,803 | 2.95
Direct orange dyes, total _ 1,343 : 1,158 , 3,856 : 3.33
Divect Orange lS5-—-—--cmmmemme e e e i ses g i L (31 : 80
Direct Orange 39 : ST S 132 507, 3.86
Direct Orange 102 . 543 361 | 1,294 3.59
All other : — : 748 08 LA | 4.58
Direct red dyes, total ; 6,234 ° 5434 ° 19,417 °© 3.57
Direct Red 2 : 85 5% 17 T
Direct Red 23--- Y Tae 54 ne 5.63
Direct Red 24 -——— = 168 . 128 § TH0 5.96
Direct Red 72 - 539 | 401 1,970 ° 4,91
Direct Red 80- A 419 ¢ A06 2,171 ¢ 5.23
Direct Red 81 : 1,85 ° 1,012 ¢ 3,451 ° 3,22
Direct Red 83 m——— . 153 ° 139 ° 612 ° 4,40
Direct REd Bl et e e e e e e e ; 1,008 * 1,015 ¢ 2,768 2.73
All other -t 2,088 * 2,125 6,960 ° 3.27



IV --DYES 59
TABLE 1.--Dves: '.S, probucTion A SALES, 1981--ConTinuen
: ’ SALES
e : PRODUCTION : T T
: ¢ QUANTITY VALUE : yALUE!
B 1 2 ]
1,000 1,000 1,000 : Par
DIRECT D¥ES--CONTINUVED : poaunds pounds 1 dollars pound
t 1 2 |
Direct viclet and green dyes, total-—-———r——r——cemrmm I 511 2 570 3 2.049 = 85,17
Direct Violer dyes==s==s==== —— t sis 3 33 3 1,667 ¢ 4.99
Direct Green dyes--———seccmem=—=- —— -1 . 205 3 1,282 = 5.43
t ) z H
Direct blue dyes, total -- 1 6,117 1 5,850 2 21,047 ¢ 3.60
Direct Blue L ] . B4 : 526 6.25
Direct Blug li=== 1 213 & 199 = 49 = 2.15
Direct Blue Bf-=--== — 327 1 297 = 1,155 3.89
Direct Blue Bf--—- -- i 1,227 1 1,153 ¢ 347 2 2.8
Direct Blue 120, 120:1, 120:2, and 120:Y-ccemcmcmaa— 113 = 119 = BED 2 7.30
All other--- ] 4,235 3 3,898 14,501 3.72
¥ 1 L. H
Direct brown dyes -- ] 56T 2 471 2,226 4.73
H H : H
Direct black dyes, total-— £ 4,298 3 3,860 11,296 . 2.94
Direct Black 22 | 1,195 1,103 1,971 1.7%
ALl other - 1 3,103 ¢ 2,737 & 5,325 3.41
t : : H
DISPERSE DYES H t H H
5 H 5 i
Toral = ——— - 38 805 34,940 14E 009 . 4.24
- H H
Disperse yellow dyes, total ——— 4,922 5 4,208 4 16,795 3.99
Disperse Tellow 67 - x T 51 . 286 . 5.63
All other 3 4,922 4,158 . 16,509 1.97
H i i 4
Disperse orange dyes, total- z 4,870 4,767 13,566 . 2.85
Disperse Orange 3 1 wer & 53 225 4.73
Disperse Orange 25 and 215:l-cccecccmcmmmenme e eemm——y 418 bk . 1,476 , 3.18
bisperse Orange 29 —— s g 499 . 1,578 , 3.18
Disperse Orange 44 and 44:1 p 168 . uw g sas g .
All other = . 4,284 . 3,751 10,287 , 2.74
i H H H
Disperse red dyes, total —— 8,028 7,783 . 41,053 . 5,27
Disperse Red 1- b 271 251 . 855 , 3.41
Disperse Red 17 - aee g 179 600 , 3.35
Disperse Red 55 ' 146 . s wee g W
Disperse Red 65 - ‘ 224 ven g war | &
Disperse Red 167 and 167:1 5 02 , il 1,270 4,04
Disperse Hed 177 1 B54 . 921 : 3,675 ; 3.99
Disperse RHed 17% 210 , 115 , 557 4,85
All other == : 3,820 6,003 , 34,096 . 5.68
Disperse violet dyes : 432 : 44 : 2,205 : 4,97
H H ! 5
Disperse blue dyes, total- - 17,804 15,156 64,129 H 4,23
Disperse Blue 3 . 943 s01 397z 41
Disperse Blue 79 1 8,164 7,018 17,598 , 2,40
All other . 8,697 . 6,937 ; 42,559 ¢ 6.14
H T
Disperse black, brown, and green dyes, tofal---——-----, 2,749 , 2,581 1 10,261 ' 3.98
Disperse Browm 1 : 1,174 , 1,100 , 3,435 3.12
All other b m s i 1,578 | 1,481 | 6,826 , 4,61

See footnotes at end of table



60 SYNTHETIC ORGANIC CHEMICALS, 1981

TABLE 1.--Dves: U.S. probucTioN AND SALES, 1981--ConTINUED

£ : SALES
DYES H N

1 PRODUCTION ] ] UNIT
H ¢ QUANTITY H VALUE t vALDE!
i i 3
: 1,000 ¢ 1,000 = 1,000 : per

FLUORESCENT BRIGHTENING AGENTS i £ porndas @ dellarse @ powund
t ! : '

Flyorescent brightening agents, total : 38,380 38,263 & 63,979 & 51,67
Fluorescent Brightening Agent 2Bs-=ss=sscmssmzsmsss==) 662 = T48 ¢ 1,772 ¢ 2.37
All other flourescent brightening asgents--—---ec—caa-- $ 37,718 37,515 62,207 & 1.66

H H H H
FOOD, DRUG, AND COSMETIC COLORS : : : :
3 ] t H
Total =1 6,666 = 6,060 ¢ 56,287 = 9,29
Pood, Drug, and Coametic Dyes H 1 H t
Total 1 6,218 = 5,604 = 47,982 B.56
t t 1 £
FDEC Blue Ho. 1 1 193 3 279 3.607 12.93
FD&C Red Mo, 3 - —— 1 546 5 559 T,838 14,03
FO&C Red No. 40 1 2,408 ¢ 2,088 20,934 ¢ 10,02
FD&C Yellow Mo, 5 s 1,616 ¢ 1,368 4 7,743 . 5. 66
FDEC Tellow o, Becoesmmemmss oo m——————————— - 1,377 : 1,173 5,318 4,53
All orher food, drug and cosmetic dyes $ 78 137 2,542 18,55
Prug and Cosmetis and Erternal Drug : : : :
and Cosmeiio Dyes i i i i

Total ———— : 448 ¢ 456 ; 8,299 - 18,19
B H H H
DEC Orange 5 : 3 . 4 51 . 11,386
(LT T I Pl SO — " 95 s g T T i
DEC Red No. 9- £ . 67 3 i g G
DEC Red Wo. 19 - 20 20 . 277 13,64
DSC Red Mo. 3f-—me—meeme ; 5 o 5 . & 8.31
All other drug and cosmetic and external drug and s : . :
cossetic dyes E 254 o &27 . 7,931 ., 18,59
MORDANT DYES 3 . i i

Total--- el 375 . 315 . 1,626 . 5.16
S : t :
SOLVENT DYES p ; : ;

Taotal 10,296 7,188 . 28,936 4.03

Solvent yellow dyes, total= B43 _ 502 .. 3.350 . 6,67
Solvent Yellow 14 - ) 148 i 145 i 599 ; 4,12
All other--- ey 695 s ., 2,751 . br 5

: : H H
Solvent orange dyes -- - a2 853 3,311 3.88
Solvent blue dyes - - = 2,99 . 896 5,648 | 6,31
All other solvent dyes “—n 5,635 4,937 16,627 3.37
VAT DYES " : :
H H ! |

Total 3 315,267 37,547 121,273 | 3.23
H H H ]

Vat orange dyes mmmama = 92 938 6,670 7.1l

Vat red dyes e e | 601 8,704 | 14,55

Vat groen dyes-————-—- e 1,482 1,791 5,688 3.07

A11 sther vat dyes e t 32,815 : 34,217 t 100,370 : 2.93

All other dyes® ! 26,707 ° 25,119 ° 84,104 * 3,71

See footnotes at end of table



IV -- DYES

Footnotes

ltaluculated from unrounded figures.

“The data include azoic compositions, azoic coupling compenments, azoic diazo components (bases and salta),
fiber-reactive 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.--Dyes: !).5, PRODUCTION AND SALES, BY CLASS OF APPLICATION. 1981

: . SALES
CLASS OF APPLICATION : PRODUCTION i :
: THIT,
* :  QUANTITY T VALUE 1
b 4 i H oo
) 1,000 : 1,000 r 1,000 1 per
H : 1 dollare 1  pound
t H T H
Toral - L 229,670 ¢ 218,848 1 772,837 : $3.53
Acd————mmm e — - 24,520 24 455 3 106,973 - 4.37
Bagic (Classical and modified)-— 1 12,663 13,181 71,508 5,41
Direct 1 35,991 31,780 90,147 2.84
Disperse ] 38,805 34,940 1 148 009 = §.24
Fluorescent brightening Apents-——— e —————————— 3 38,380 38,263 ¢ 63,979 4 1.67
Food, drug, and cosmetic colors I 6,666 6 060 1 56,282 1 9.29
Mordant t s 315 1,626 3 5.16
Solvent ——aa - - e et 10,296 7T.188 28,936 : .03
Vat—-- - = =1 35,267 37,547 1 121,273 = 3.23
All other? + 26,707 ¢ 25,119 BL 104 1 .M

[

Calculated from unrounded figures.

The data include azoic compositions, azoic coupling components, azolc dlazo componemts (bases and salts),
fiber-reactive dyes, sulfur dyes, and miscellaneous dyes. Statistics for those gioups of dyes may not be pub-
Llished separately because publication would disclose information received in confidence.



TABLE 2.--DYES FOR WMICH U.S5. PRODUCTIOM AND/OR SALES WERE REPORTED. IDENTIFIED BY HANUFACTURER, 1981

[{CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TARLE 1 ARE MARKED BELOW WITH AM ASTERISK (*) CHEMICALS MOT
£0 MARKED DO MOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDEMCE AND HAY MOT BE PUBLISHED.
HAMUFACTURERS® IDENTIFICATION CODES SHOWN BELOM ARE TAKEM FROM TABLE 3. AN "X" SIGMNIFIES THAT THE MAMUFACTURER DID
NOT CONSENT TO HIS IDENTIFICATION MITH THE DESIGHATED PRODUCT]

...... o W E W @ O O O W O a mm E w  E w we w T T I

DYES ' HANUFACTURERS' IDENTIFICATION CODES
1 (ACCORDIMG TO LIST IN TABLE 3)

ACID DYES

*ACID YELLOW DYES:

fedd Tallow = = = = o = = c e s v = === =====13 ROY¥.

Reld Tallew 1R = = = = = s = = s s s === === == 1 TRC.

®Acid Yellow 17 = = = = = = = - = === === = 4 ATL. CK. SDH. TRC.
Thodd Tellow 19 = = = = = = = = = = = = = = = = = = = i AC, A¥L., K. ICL.
*agid Yellow 23 = = = = = - e = i AC. ACY. BAS, CE. LVR, SDH, TRC. WJ.
Aeid Tellow 3§ = = s s s e = s = == === == === 3 ATL.
Tpoid Yellow 36 = = = = = = = = = = = = = = = = = = = : AC. ATL, TRC, VPC.
Acid Yallow W0 = = = = = = =2 & = = = = = = = = = = = i CK. TRC.

Acid Yallow 42 = = = = = R I et L B

facid Yallow B9 = = = = = = = = = = = = = = = = = = = * ATL, CK. PDC., 5, VPC.
Aolid Yallow By = = o = w w = = = = = = = = = &= = = § }5,

Aoid Yellow 89 = = = = & = = = = = = = = = = = = = = i BAS. VPC.

Agid Yallow 8 = = s s = = = = s = s === === = = 1 TRC.

Acid Yellos 73 = = = = = = = = = = = == = = = = = =~ ! SDH.

Aoid WaEllow Th = = = @ = = w e = - L t TRC.

Aoid Tallow 719 = = = = = = == = & s = = = = = == = L YPO.

Agid Yallow 90 = = = = = = = = = = = = === === = + TRO.

Acid Tellow 1il= = = = = = = = = = = = = = = = = = = L TRE.

Aeid Tellow 1281= = = = = = = = = = = = = = = = = = = r ATL.

Aoid Tallow 137= = = = s = s e == = = === ===~ = 't CK, TRC,

Noid Yalley 138= = & . & =o' &.& &'« = s i o ow e E T

Acid Tallew 139~ = = = = =& = = = = = = == = = == = + TRE.

Aol Tallow TRE= = = w = w = o = e == = r ICY.

Aoid Yellow 1fli= = = = = = = = = = = = = = = = = = = r ¥VPC.
hoid Yallow 16l= = & v s = o === == . - t MG, CK, DUP. TRC. VPC.
Agid Yallew 189= = = = = = = = = = = = = = = = =« = = ¢ CK, TRC.

Roid Tellow T8¥= = = = = = e = = = » &= = = = = = = = P TRE.
*heid Yallow 178= = = = = = = = = = = = = = = = = = = " MG, PRC. VPC.

Aeid Yallouw 198 = = = = = = 2 @ = = = = === == = ¢t CK. DOP.

A0id Talloaw 1= = = = = = = = = = & & = & & = === ¢ ICI.

Agid Talloew 200> » = = = = = = = = = = = = = = = = = § €K.

Roid Tellow 2= = = = = = =& = = = = = = = = = = - = F VPC.

Notd Tallow EYP= = = = oo mimom immo  w ' CE. TRC.

Acid Yellow 321= = = = = = = = = = ='m === = ===t JAS.

Acid Yellow 392- = = = = = = = = = = = =~ = - = == - : VFC.

1861 “STWIIN3HD JINYIHO JILIHLNAS



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

ACID DYES--CONTINUED

*¥ACID YELLOW DYES--CONTINUED

*¥Acid yellow dyes, all other-
¥ACID ORANGE DYES:

Acid Orange 5~ — — = = = = - T -
¥pcid Orange 7- - - - - - - EA
Acid Orange 8= = = = = = ='= = = =
*¥pcid Oxange 10 - - - - - — - o %
Rgid Ofnnge 28 - == == S & == =
Kexd Orange: Hl — = o« = = = = = = =
Acid Orange 51 = = = = = = & = = =
Acid Orange 60 - = = = = = = = — =
Acid Orange 63 = = = = = = = = = =
Acid Orange 64 = = = = = = = = = =
K¢id 'O¥ange §9 = ¥ = & & & = = o= W
AcEd OBBAGE: Th.— = = = o Sl o = -
Acid Orange 86 = = = = & & = = = -
A¢id Oranga 116~ = = = = = - - - -
Acid Orange 128- = = = = =« = = - =
Recid Orange 152= = = = = = = o
*¥Rcid Orange 156- - - — = = = — - -
Acid Orange 161= = = = = = = = = =
¥Acid orange dyes, all other- - - -
¥ACID RED DYES:
®Acid Red 1 = = = = = = = = = = = =
REGHE BEA Y = == = o =t o e o= o e
Acid Red 14=- = = = = = = e
Acid Red 18- - - = - = = W =
Acid Red 26— = = = = = = = = - - =
Acid Red 27— = = = = = = = = = = =
Rcid Red 57- = = = = = = = = = — =
Acid Red 66~ - = = = = = = = —- - =
¥pcid Red 73 = = = = = = = = = = =
Acid Red 85« = = = = = = = - - - =
Acid Red 87— = = = = = = = = = — =
#pcid Red 88- = = = = = = = = = = =
Rcid Red 97— = = = = = = = = = - =
Acid Red 99- = = = = = = = = e
¥pcid Red 114 - = = = = = = = = - -
Acid Red 115 = = = = = = = = = = =
Acid Red 119 = = = = = = = = = = =
Acid Red 134 - = = = = = = = = = =
#hcid Red 137 - = = = = = = = — — -
*¥Acid Red 151 = = = = = = = = = = =

AND/OR SALES WERE REPORTED,

AC,

ACY.
AC,
AC,
AC,
ACY,
TRC.
TRC.
AC,
TRC.
ATL,
ACY,
TRC.
TRC.
AC,
CK.
CK,
CK,
ATL.
CK,

AC,
ACH
ATL,
ATL .
ATL,
SDH.
CK,
AC.
ATL,
FAB.
SDH.
ATL,
ATL.
FAB.
AC,
ATL.
CK.
TRC.
R
AC,

CK.,

ACY,

ATL,

ATL,
S!

CK,

IDENTIFIED BY MANUFACTURER, 1981--CONTINUED

MANUFACTURERS'

DGO,

ATL,

CK,

BAS,
TRC.

TRC,

TRC.
ATL.

CK.

DUP.

S, TRC.

TRC.

ATL,
ATL,

BAS,
PDC,

BAS.

TRC.

BAS,

BAS,

CK,

ATL,
ACY,

TRC,

BAS,
ATL,

PSC,

PDC,

VPC.

BAS,
TRC,
CK,

VPC.

CK,
TRC.

VPC.

TRC,
CK,

CK,
VPC.
PDC,

TRC.

TRC.

TRC.

VPC.
TRC.

IDENTIFICATION CODES
(ACCORDING TO LIST IN TABLE 3)

TRC,

TRC.

VPC.

SIAQ -- Al

9



TABLE 2.--DYES FOR WHICH ¥.5.

ACID DYES--CONTINUED

®ACID RED DYES--CONTINUED

Reid Red 187 = = = = = = = = = = = = = = = Ml i e i
Aeid Rad 178§ = = = = = = = = = = = = = = = = = = = =
heid Rad 182 = = = = = = = = @ = @ = = = = = = = = =
Reid Red 183 = = = = = = = = = = = = = = = = = = = =
kcid BEed 186 = = = = = = = = = = = = = = = = = = = =
Reid Red 198 = = = = = = = @ @ = = & = = = = = e
ARoid Red 21} = = = = = = B I T R
fcid Bad 213 = = = = = = = = = = = = = = = = = k|
Reid Red X286 = = = = = = - R —
Aecid Read 2157 = = = = = = = - - em m o omom oEm Eo =m
"hoid Red 268 = = = = = = = = = = = = = = = = = = = =
Agid Rad 178 = = = = = = = =