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INTRODUCTION

This is the 68th annual report of the U.S. International Trade Commission on domestic production
and sales of synthetic organic chemicals and the raw materials from which they are made. The report
consists of 15 sections, each covering a specified group (based principally on use) of organic
chemicals as follows: Tar and tar crudes; primary products from petroleum and natural gas for chemical
conversion; cyclic intermediates; dyes; organic pigments; medicinal chemicals; flavor and perfume
materials; plastics and resin materials; rubber-processing chemicals; elastomers; plasticizers;
surface-active agents; pesticides and related products; miscellaneous end-use chemicals and chemical
products; and miscellaneous cyclic and acyclic chemicals. Data have been supplied by approximately 762
producers, : : i : ’ ’ S

Each of the 15 sections is headed by a summary of the statistical data, The first table in each
section gives statistics on products and groups of products in as great detail as is possible without
revealing the operations of individual producers. Statistics for an individual chemical or group of
chemicals are given only when there are three or more producers, no one or two of which may be
predominant. Moreover, even when there are three or more producers, statistics are not given if there
is any possibility that their publication would violate the statutory provisions relating to unlawful
disclosure of information accepted in confidence by the Commission.

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

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

The second table in -each section lists all items for which data on production or sales have been
reported, by primary manufacturers, identified by manufacturers' codes., Each code consists 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 lists synonymous-+names for cyclic intermediates. Information on
synonymous names of the organic chemicals inecluded in this report may be found in the SOCMA Handbook:
Commerctial Organic Chemical Nomes, published by the Chemical Abstracts Service of the American Chemical
Society, or the Colour Index (Revised Third Edition), published jointly by the Society of Dyes and
Colourists and the American Association of Textile Chemists and 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 questionnaires are checked against data previously supplied by the submitting 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, Data 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 is the total quantity of a commodity made available
by ORIGINAL MANUFACTURERS ONLY within the customs territory
of the United States (includes the 50 States, the District
of Columbta, and Puerto Rico). It covers synthetic organic
chemicals, specified crudes from petrolewn and coal tar, and
certain chemically described natural products, such as,
alkaloids, enzymes, and perfume isolates. It is the sum--
expressed in texrms of 100% active ingredient unless other-
wise specified in the reporting instructions--of the quan-
tities:

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

18 U.S.C. § 1905 and 44 U.s.C. § 3508.
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Produced and not isolated, but divectly converted to
a finished or semifinished item not ineluded in
this report (e.g., polyester film, polyurethane
tires, nylon fiber, bar soap, ete.)., (See specific
instructions in individual sections);

Produced and transferred to other plants or establish-
ments of the same fiym or 100% owned subsidiaries
or affiliates; : ’ )

Produced and sold to, or bartered with, other firms
(including less than 100% owned subsidiarties); ]

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

Produced and held in stock.

PRODUCTION EXCLUDES: .

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

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

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

Waste products having no economic significance.

SALES are actual quantities of commodities sold by ORIGINAL

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

SALES EXCLUDES:

ALl intra-company transfers within a corporate entity;

ALl shipments to 100% owned subsidiary or affiliated
companies; *

All rvesales of imported or purchased material, including
materials obtained by barter;

ALl shipments of commodity produced for othiers under
toll agreements,

VALUE OF SALES is the net dollar receipts of sales f.o.b.
plant or warehouse, or delivered. F.o.b. values are pre-
Ferred, but if they are not readily available from your

records, delivered values are acceptable.
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Ccombined production of all synthetic organic chemicals, tar, and primary products from petroleum and natural gas
in 1984 was 338,025 million pounds—-an increase of 3.0 percent from the output in 1983 (table 1). Sales of these
materials in 1984, which totaled 179,061 million pounds, valued at $65,535 million, were 3.4 percent larger than in
1983 in terms of quantity and 9.5 percent larger in terms of value. These figures include data on production and
gales of chemicals measured at several successive steps in the manufacturing process, and, therefore, they necessarily
‘peflect some duplication. . . ) ) ‘ ‘ »

In 1984, production of all synthetic organic chemicals, including cyclic intermediates and finished products
totaled 225,215 million pounds, or 4.8 percent more than the output in 1983, Eleven sections showed an increase in
production in 1984 over 1983. Medicinal chemicals (279 million pounds) increased by 19.5 percent; pessticides and
related products (1,189 million pounds) increased by 17.0 percent; elastomers (synthetic rubber) (4,609 million
pounds) increased by 14.9 percent; miscellaneous end-use chemicals and chemical products (23,731 million pounds)
increased by 12.2 percent; organic pigments (86 million pounds) increased by 9,8 percent; plastics and resins
materials (48,255 million pounds) increased by 9.0 percent; surface-active agents (5,519 pounds million increased by
8.9 percent; cyclic intermediates (47,052 million pounds) increased by 8.6 percent; plasticizers (1,788 million
pounds) increased by 4.5 percent; flavor and perfume materials (179 million pounds) increased by 2.7 percent; of the
remaining sections, dyes (233 million pounds) showed a decrease in 1984 of 4.8 percent from that in 1983; rubber-
processing chemicals (288 million pounds) decreased 1.7 percent, and miscellaneous eyclic and acyclic chemicals
(92,009 million pounds) decreased 1.4 percent.

TABLE 1.-~SYNTHETIC ORGANIC CHEMICALS AND THEIR RAW MATERIALS: U.S.
PRODUCTION AND SALES, 1983 AND 1984

.
:

: . SALES
: PRODUCTION : -
: . QUANTITY : VALUE
CHEMICAL : : :Increase: : :Increase: : :Increase
: : : or : ¢ or ¢ : : or
: : :Decrease: : :Decrease:’ : iDecrease
: 1983 1984 :(-),1984: 1983 : 1984 :(-),1984: 1983 1984 :(-),1984
H s ¢ over : ¢ over H :  over
: : : 1983t ; : : 1983' : : ;1983
tMillioniMillion s tMillion:Million : tMillion: Million
i pounds ‘ipounde iPercent:pounds ipounds Percent:dollars: dollars: Percent
Grand total®eeommm—em + 328,202 : 338,025 : 3.0 ¢+ 173,171 : 179,061 : 3.4 : 59,860 : 65,535 : 9.5
Tar ! 3,603 : 4,144 15.0 1,884 : 2,223 18,0 270 311 : 15,2
Primary products from petroleum : { H H H ' ! H :
and natural gas—-—~—~o~om—mem : 109,670 : 108,666 : -0.9 : 53,480 : 51,178 : ~4.3 : 8,257 8,256 : -0.1
Synthetic organic chemicals, : : : H : : H : :
total? 1 214,928 : 225,215 4.8 : 117,807 : 125,659 : 6,7 :+ 51,333 : 56,968 : 11.0
Cyclic intermediates—--—-—-— ¢ 43,320 : 47,052 8.6 : 18,802 : 19,957 : 6.1 6,599 6,930 : 5.0
Dyes- T 244 233 : -4.8 ¢ 234 221 ~5.7 728 1691 -5.1
Organic pigments—————em—emmen : 78 86 :° 9.8 : 69 : 76 9.8 : 422 493 : 16.7
Hedicinal chemicalg——e——m—~en : 233 279 19.5 : 148 152 3.0 : 1,410 : 1,369 : ~2.9
Flavor and perfume materials- : 174 : 179 2,7 ¢ 111 : 115 ¢ 3.2 : 345 : 637 : 84,7
Plastics and resin materials- : 44,281 : 48,255 : 9.0 38,075 : 40,751 : 7.0 18,371 20,923 : 13.9
Rubber-processing chemicals— : - 293 : 288 ¢ 1.7 : 203 : 176 1 -13.4 : 312 : 287 : -8.3
Elastomer (synthetic rubber)- : 4,013 : 4,609 14.9 : 2,688 : 2,686 : ~0.1 : 2,196 : 2,266 3.2
Plasticizers—— oo ¢ 1,710 ¢+ 1,788 : 4,5 ¢ 1,597 : 1,685 : 5.6 : 775 849 : 9.5
Surface-active agents-———w——— 3 5,068 5,519 : 8,9 : 3,030 : 3,433 : 13.3 : 1,464 : 1,874 : 28,0
Pesticides and related product: 1,017 1,189 : 17.0 : 1,017 : 1,108 : 8.9 : 4,054 4,730 16.7
Miscellaneous end-use chem- : : ' H H : : H H
icals and chemical products : 21,149 : 23,731 : 12,2 : 12,703 : 14,931 : 17.5 3,330 : 3,834 ¢ 15,1
HMiscellaneous cyclic and : : : : : : : : :
acyclic chemicals——-————m—n 93,348 92,009 -1.4 ¢+ 39,128 : 40,386 : 3.2 ¢+ 11,326 : 12,043 : 6.3

‘ .
: :
. ‘ . . . . f
: : . : H : :

! Percentage calculated from figures rounded to thousands,
Because of rounding, figures may not add to the totals shown.




y SYNTHETIC ORGANIC CHEMICALS, 1984
GENERAL

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

Total production of synthetic organic chemicals (intermediates and finished products combined) in 1984 was
225,215 million pounds, or 4.8 percent more than the output of 214,928 million pounds reported for 1983, and
115.1 percent more than the output of 104,711 million pounds reported in 1967 (see table 2). Sales of synthetiec
organie chemicals in 1984 amounted to 125,659 million pounds, valued at $56,968 million, compared with 117,807
million pounds, valued at $51,333 million, in 1983, and 55,177 million pounds, valued at $10,438 million, in
1967. Production of all cyclic products (intermediates and finished products combined) in 1984 totaled 72,927
million pounds, or 8.3 percent more than the 67,362 million pounds reported for 1983, and 133.9 percent more than
the 31,182 million pounds reported for 1967; however, the transfer of eight items, in 1979 from the primary
products from petroleum and natural gas section to the section on cyclic intermediates has caused the output of
cyclie products to appear much higher in relation to 1967 than would otherwise have resulted, Production of all
acyclic products in 1984 totaled 147,678 million pounds, or 2.9 percent more than the 143,553 million pounds
reported for 1983, and 111.9 percent more than the 69,707 million pounds reported for 1967.

TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.S. PRODUCTION AND SALES
OF INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1983, AND 1984

(Production and sales in thousands of pounds; sales value in thousands of dollars)

: : Increase or

: : : ' Decreagse (~)
CHEMICAL : 19671 1983 : 1984 1 1984 OVER : 1984 OVER
s B : 1967 H 1983

Organic chemicals, eyclic and acyelie,
grand total: .

214,928,145 : 225,214,940 115.1 ¢

Production : 104,711,357 4.8
Sales : 55,176,823 : 117,806,657 : 125,676,661 : 127.8 6.7
Sales value + 10,438,453 : 51,333,184 : 56,925,687 : 445.4 10.9
Cyelic, total:? H : : : :
Production :+ 31,181,832 : 67,362,356 : 72,927,149 : 133.9 : 8.3
Sales : 17,388,529 : 36,439,627 : 38,791,816 : 123.1 6.5
sales value :+ 4,170,713 : 22,929,674 : 25,608,446 : 514.0 : 11.7
Acyelie, total:? : ' : H :
Production T 69,706,980 : 143,552,759 : 147,678,486 : 111.,9 : 2.9
Sales : 34,526,250 : 78,678,615 : 84,199,037 : 143.9 : 7.0
Sales value H 5,393,503 : 26,207,931 : 29,050,916 : 438.6 : 10.8
‘ 1. Cyelic Intermediates : ‘f : : :
Production :+ 20,793,132 : 43,320,256 : 47,051,869 : 126.3 : 8.6
Sales H 9,461,180 : 18,802,500 : 19,956,652 : 110.9 : 6.1
Sales valu H 1,000,359 : 6,599,222 : 6,930,243 : 592.8 : 5.0
2. Dyes f : f ¢ :
Production : 206,240 : 244,206 : 232,615 12.8 : -4.8
Sales : 198,592 : 233,780 : 220,520 : 11.0 : -5.7
Sales value H 332,049 : 728,138 690,808 : 108.0 : -5.1
8. Organic Pigments : : : : :
Production : 53,322 : 77,980 : 85,664 : 60.6 : 9.8
Sales H 42,867 : 69,334 76,154 77.6 3 9.8
Sales value ¢ 108,354 : 422,434 : 492,954 355.0 16.7
4. Medicinal Chemicals : : : : ;
Cyelic: H H s ; A;
Production : 110,129 : 174,918 : 223,730 : 103.2 27.9
Sales : 70,120 : 97,601 : 108,357 54.5 11.0
Sales value : 348,873 : 1,282,049 : 1,240,696 : 255.6 -3.2
Acyclic: ' : 3 ' :
Production H 69,941 58,191 : 54,910 : -21.5 -5.6
Sales : 56,804 : 50,339 : 44,001 : -22.4 ~12.4
: 36,402 : 128,019 : 128,739 253,17 : . 0.6

Sales value

See footnotes at end of table.
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TABLE 2.-—-SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.S. PRODUCTION AMD SALES OF
INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1983, and 1984-—CONTINUED

(Production and sales in thousands of pounds; sales value in thousands of dollars) -
Increase or

Decrease (-)

- CHEMICGALS - 19671 1983 1984 : 1984 OVER : - 1984 OVER
: : : 1967 : 1983
5. Flavors. and: Perfume Materidls : : ' : :

Cyelic: H H : H :
Production—~ : 57,978 : 90,693 : 113,913 : 96.5 : 25.6
Sales H 47,285 67,115 : 83,287 : 76.1 : 24.1
Sales value H 52,866 281,169 : 581,613 : 1000.2 106.9

Acyclic: : : : : :

Production : 53,558 : 83,301 : 64,806 : 21.0 ; -22.2

Sales H 49,311 : 44,051 31,422 : -36.3 : -28.7

Sales value H 40,495 : 63,589 : 55,189 : 36.3 -13.2
6. Plastics and Resin Materials 1 : : : :

Cyelic: ) : : : : :

Production ¢ 5,033,497 : 13,151,401 : 14,331,668 : 184,7 9.0
Sales : 4,224,121 : 11,117,910 : 11,899,168 : 181.7 : 7.0
Sales value H 1,036,940 : 7,458,587 8,494,591 : 719.2 : 13.9

Acyclic: : : H H :

Production: ¢ 8,759,452 : 31,129,411 : 33,923,108 : 287.3 : 9.0

Sales : 7,753,242 : 26,957,125 : 28,851,408 : 272.1 : 7.0

Sales value H 1,635,690 : 10,912,316 : 12,428,047 : 659.8 13.9
7. Rubber-Processing Chemicals : : : : ;

Cyclie: : H H H '

Production H 220,139 : 246,050 259,777 18.0 : 5.6
Sales : 169,970 : 162,528 : 153,960 : -9.4 ; ~5.3
Sales value H 116,318 : 279,164 : 260,701 : 124.1 ~6.6

Acyclic: : ¢ H : :

Production : 43,994 : 46,470 27,802 : -36.8 : -40.2

Sales H 30,878 40,495 21,949 : -28.9 : -45.8

Sales value : 15,477 : 33,143 : 25,808 : 66.8 : ~-22.1
8. Elastomers (Synthetic Rubber) : : : :

Production : 3,822,545 : 4,013,030 4,609,305 : 20.6 : 14,9

Sales : 3,262,044 : 2,688,415 : 2,685,808 : -17.7 : -0.1

Sales value : 874,237 : 2,195,579 : 2,266,325 159.2 : 3.2

. . . . N 1
9. Plasticizers : : : : :

Cyeclic: H : : : '

Production : 929,871 1,280,190 : 1,338,362 : 43.9 4.5
Sales : 865,084 : 1,231,593 : 1,307,210 : 51.1 : 6.1
Sales value ' 167,827 : 518,289 : 577,694 : 244,2 11.5

Acyclic: H : H H :

Production : 332,908 : 429,893 449,166 : 34.9 : 4.5

Sales : 296,767 : 365,018 : 377,997 : 27.4 3.6

Sales value ! 93,142 : 257,068 271,083 : 191.0 ¢ 5.4
10, Surface-Active Agents : : : : ;

Cyclic: : H H H ' '

Production : 1,418,444 2,198,746 2,409,849 (l') : 9.6
Sales : 852,238 : 1,672,720 : 1,843,375 : () : 10.2
Sales value H 95,810 : 557,046 790,721 : () H 42,0

Acyelic: . : : Co : §. !

Production : 2,060,851 : 2,869,646 : 3,109,332 : (,‘) H 8.4
Sales H 897,786 : 1,357,452 1,589,835 : (k) H 17.1
Sales value H 220,877 : 907,265 : 1,083,626 : ) H 19.4

See footnotes at end of table.
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TABLE 2.--8YNTHETIC ORGANIC CHEMICALS: SUMMARY OF U,S. PRODUCTION AND SALES OF
INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1983, AWD 1984--CONTINUED

(Production and sales in thousands of pounds; sales value in thousand of dollars)

.
H

Increase or
Decrease (-)

CHEMICAL ] 19671 H 1983 ¢ 1984 ‘s 1984 OVER : 1984 OVER
H H s H 1967 : 1983

11,, Pésticides and Related Products @ : : : :

Cyclice: : : : H H
Product;on H 823,158 : 710,922 : 842,703 : 2.4 18.5
Sales H 681,532 : 727,864 : 809,033 : 18.7 11.2
Sales value H 627,742 3,047,703 : 3,556,700 : 466.6 16.7

Acycelic: H : : :. :
Production H 226,505 : 305,622 346,466 53.0 : 13.4
Sales : 215,831 : 289,097 : 298,873 : 38.5 : 3.4
Sale value - : 159,301 : 1,006,225 : 1,173,611 : 636.7 : .16.6

12. Miscellaneous End-Use Chemicals : : : : :

and Chemical Product : : : : :

Cyclic: : : H H H
Production. + (1,535,922): 3,342,791 @ 3,484,611 (5 : 4,2
Sales : (775,540): 880,419 : 1,089,144 : (% : 23.7
Sales value H (283,575): 700,102 : 901,196 : (% 28,7

Aecyclie: : : : : :
Production (58,159,771): 17,806,511 : 20,246,332 : (5 : 13.7
sales : (25,225,631): 11,822,941 : 13,842,307 : 5 17.1
Sales value : ¢ (3,192,119): 2,629,693 : 2,932,471 (5 11.5

13. Miscellaneous Cyclic and : : : : :

Aeyelic Chemicals : : : : :

Cyclic: : s H : H
Production : (5 : 2,524,203 2,552,388 (5) : 1.1
Sales : () ¢ 1,376,263 ¢ 1,244,956 : (% : -9.5
Sales value : 5 : 1,055,771 : 1,090,529 : (5 3.3

Acyelic: H ' ' s H
Production : (5 : 90,823,714 : 89,456,564 : (%) : ~1.5
sales (5 . ¢ 37,752,097 : 39,141,155 : . (5) 3.7
Sales value : (% + 10,270,613 : 10,952,342 : (% 6.6

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

’Does not include data for elastomers.
*Includes ligninsulfonates,

“The data for 1967 are not comparable with current data as a result of a change in accounting procedures.
SItems in these two sections were previously included in the section named miscellaneous chemicals.

The following tabulation shows, by chemical groups, the number of companies that reported production in 1984
of one or more of the chemicals included in the groups listed in table 2:

Number
Chemical Group of
Companies
Cyclic intermediates 181
Dyes 34
Organic pigments 31
Medicinal chemicals 92
Flavor and perfume materials—————e———wo 37

Plastics and resins materials———————oav 275

Rubber-processing chemicals————ameeavmn 22

Chemical Group

Elastomers (synthetic rubber)————————-

Plasticizers

Surface-active agents

Pesticides and related products-————e-—

Miscellaneous end-use chemicals and
chemicals products

Miscellaneous eyclic and acyclic
chemicals

Wumber
of
Companies
26
47
172

82

169




I -- TAR AND TAR CRUDES /

STATISTICAL HIGHLIGHIS

Cynthia B. Foreso
202-523-1230

TAR

Coal tar is produced chiefly by the steel industry as a by-product 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 1984 amounted
to 343 million gallons (table 1). Production in 1984 was 21 percent more than
the 284 million gallons of coal tar produced in 1983, Sales of coal tar in
1984 amounted to 275 million gallons, compared with 234 million gallons in
1983. U.S. production of water-gas and oil-gas tars was not reported to the
Commission for 1983 and 1984; production of these tars in 1968 amounted to 21
million gallons, according to trade publications.

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

The domestic production by coke-oven operators of industrial and
specification grades of benzene, toluene, and xylene cannot be published since
to do so would disclose the operations of individual companies. However, the
1984 benzene production by petroleum refiners amounted to 1.3 billion
Ballons. The output of toluene. from petroleum refiners (including material
used for blending in aviation fuel) totaled 728 million gallons in 1984; and
the refiners' output of xylene (including that produced for blending in motor
fuels) totaled 854 million gallons.

Production figures for road tar for 1984 cannot be published; however,
production of tar for use other than as a road tar was 151 million gallons in
1984,
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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 1984 tar crudes were supplied by 27 companies and company
divisiomns.
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TABLE 1.--TAR AND TAR CRUDES; U.S. PRODUCTION AND SALES, 1984

[Listed below are all tar crudes for which any reported data on production or sales may be published.
Table 2 lists all products for which data on production and/or sales were reported and idéntifies the
manufacturers of each]

:  UNIT : : SALES
TAR AND TAR CRUDES H OF : PRODUCTION : H : UNIT
: QUANTITY : f QUANTITY 3 VALUE 3 VALUE!
: : : : 1,000 :
: : : : dollars ¢
Coal tar:? Coke-oven operators———---—— : 1,000 gal--: 342,451 274,538 200,413 $0.73
crude light oil:® Coke-oven operators-: 1,000 gal : 98,975 : 84,222 64,009 : .76
Intermediate light oil: Coke—~oven : : : H H
operators + 1,000 gal——: 2,841 441 260 : .59
Light-oil distillates: : : : : :

Benzene, all grades, total%————————~ 1,000 gal——: (5) : (s) : (5) : (s)
Coke-oven operators————we—e—m—me—e—. : 1,000 gal--: (s) : (5) : (5) H (s)
Petroleum refiners® -———— e 1 1,000 gal——: 1,317,782 : 644,913 : 874,067 : 1.36

Toluene, all grades, total—————memmmm : 1,000 gal--: (5) : (5) : (s) : (5)
Coke-oven operator————————me—meeaeo + 1,000 gal—-: (s5) : (s) H (s) H (5)
Petroleum refiners’————————————— ~-: 1,000 gal—-: 728,060 : 568,880 : 629,601 : ' 1.11

Xylene, all grades, total———————n ~: 1,000 gal—~: (5) ¢ (s) H (5) : (s)
Coke-oven operatorg-———————e—ecmmwn : 1,000 gal--: (5) H (s) : (5) : (s)
Petroleum refiners : 1,000 gal--: 854,005 : 377,447 : 418,851 1.11

Naphthalene, crude : 1,000 lbs—-: (s) H (s) : (5) s (5)
Creosote oil (Dead oil) (100% creosote : s : : :
basis): ! : H H :

Distillate as such (100% creosote : s H H '
basis) : 1,000 gal--: 42,175 : 30,352 26,651 .88

Creosote in coal tar solution (100% : : H H H
solution basis) :+ 1,000 gal--: 40,785 30,921 26,448 .86

Tar, for uses other than road tar------ : 1,000 gal--: 150,641 175,046 135,452 7
Pitch of tar: hard : 1,000 tons-: 787 : 664 : 176,025 265,10

1Unit value per gallon pound, or ton as specified.

2Data reported to the Energy Information Administration, U.S. Department of Energy (Quarterly Coal Report,
January-March 1985). Data on U.S. production of water-gas tar and oil-gas tar are not collected by the U.S.
International Trade Commission, but, according to trade publications, production of these tars amounted to 21
million gallons in 1968,

3Data reported by tar distillers are not included because publication would disclose the operations of
individual companies,

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

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

6 Benzene, specification grades (1°,29),

7Sales data for Toluene produced by petroléum refiners includes only high purity (98-100%) toluene.

Note 1.--Statisties for materials produced in coke and gas-retort ovens are compiled by the Energy
Information Administration, U.S. Department of Energy. Statistics for materials produced in tar and
petroleum refineries are compiled by the U.S. International Trade Commission.

Note 2.--Data for all other tars and tar crudes are not included in the 1984 report because publication
would disclose the operations of individual companies.




TABLE 2.--TAR AND TAR CRUDES FOR WHICH U.S. PRODUCIION AND/OR SALES WERE REPORTED, IDENTIFIED
BY MANUFACTURER, 1984

[CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH AN ASTERISK (*);

CHEMICALS NOT SO MARKED DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND
MAY NOT BE PUBLISHED. MANUFACTURERS' IDENTIFICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AN "X"
SIGNIFIES THAT THE MANUFACTURER DID NOT CONSENT TO HIS IDENTIFICATION WITH THE DESIGNATED PRODUCT]

TAR AND TAR CRUDES

wefie 0w

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

LIGHT OIL, LIGHT OIL DISTILLATES, AND TAR BASES:
CRUDE LIGHT OIL:

*Crude light o0il.

*Intermediate light oil: coke-oven operators——————————— :
PYRIDINE, TAR BASES:

BENZENE (BENZOL):

Tar bases: crude bases (Dry basis)
Benzene (Benzol) 90-100% ¥

TOLUENE (TOLUOL):

Tar bases: semirefined or denaturing grade———-————-——
Toluene (Toluol) 90-100%

XYLENE (XYLOL):
Xylene (Xylol): 90-100%-—-

SOLVENT NAPHTHA: .
Solvent naphtha

ALL OTHER: .
Light-oil distillates, all other

OTHER TAR DISTILLATES:
- NAPHTHALENE, CRUDE:

Methylnaphthalen
Naphthalene, crude, solidifying at less than
74° G -
Naphthalene, crude, solidifying at 74° C to less
than 76° C
Naphthalene, crude, solidifying at 769 C to less
than 799 C >

CRUDE TAR ACID OILS:

¢rude tar acid oils having a tar acid content of:
all other:
Crude tar acid oils having a tar acid content of: 5
percent to less than 24 percent

CREOSOTE OIL (DEAD OIL):

Creosote oil (Dead oil): creosote content in
solution (100 Percent basis)
*Creosote oil (Dead o0il): creosote in coal tar

solution (100 Percent solution basis)————————————e—:

*Creosote oil (Dead oil): distillate as such (100
Percent creosote basis)

e v e

"

ABP, ALS, BTS, CHA, EKO, IGC, ILI, INL, LTV, NTS,
SG60, USS, X.
EKO, X.

INL, NIS.

- BTS, USS.

Uss.
BTS, UsS, K.

uss.
IcC, USS.

BTS, LIV, USS.

BTS, IGC, LTV.
LTV.

ACS, KPT, USS.

BTS.

ACs, X.

KPT, RIL.
ACS, KPT, RIL, USS, WIC.

ACS, COP, KPT, RIL, USS, WIC.

0T
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TABLE 2.——TAR AND TAR CRUDES FOR WHICH U.S. PRODUCTION AND/OR SALES WERE REPORTED, IDENTIFIED
BY MANUFACTURER, 1984--CONTINUED

TAR AND TAR CRUDES

MANUFACTURERS' IDENTIFICATION CODES

(ACCORDING TO LIST IN TABLE 3)

OTHER TAR DISTILLATES-—CONTINUED
ALL OTHER DISTILLATE PRODUCTS:
Carbon Black oil
Creosote tar acid oil.
Crude coal tar solvent.
Priming and refractory oil
Sodium phenate or carbolate
Tetralin, crude (Tetrahydronaphthalene)-~—————————————
Tar distillates, all other
TAR AND TAR PITCHES:
TAR, ROAD:
" . Tar, road:
TAR FOR OTHER USES:
*Tar for other uses: crud
*Tar for other uses: refined.
PITCH OF TAR:

Pitch of tar: hard (M.P. 161° F and Over)————————meeue

Pitch of tar: medium (M.P. 110° To 160° F)-

Pitch of tar: soft (M.P. 80° To 109° f) 4o

as we ee ve as ae se ve fas e e

P Y Y A S PR PP YR Y

AcCS,
AcS,
ILI.
BTS,
NTS.
KPT.
GIV,

KPT.
KPT.

KPT.

RIL.

ALS,
RIL,

KPT,
cop,
uss.

BTS, HUS, I16C, LTV, SGO, USss.
X, X.

RIL, USs, WIC.
KPT, RIL, USS.

SHUNYD YVL aNY WYL -- T+
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| ' TABLE 3.--TAR AND TAR CRUDES: DIRECTORY OF MANUFAGCTURERS, 1984

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of tar and tar crudes to the U.S. International
Trade Commission for 1984 are listed below in the order of their identification codes as used in table 2]

! GODE : NAME OF COMPANY :: CODE : NAME OF COMPANY

| ABP : Alabama By-Products Corp, :: KPT : Koppers Co., Inc.
AGCS : Allied Corp., Chemical Sector 1 H
| ALS : Armco, Inc. :: LIV : LIV Steel Company, Inc.
| H HH :
} BTS : Bethlehem Steel Corp. :: NEV : Neville Chemical Co.
1 - :: NTS : National Steel Corp,, Creat Lakes Plant
} CHA : Chattanooga Goke & Chemical Co., e :
: Inc. ’ : ¢t RIL : Reilly Tar & Chemical Corp.
COP : Coopers Creek Chemical Corp. :: RSC : Rupublic Steel Corp.
it : : :
| EKO : Empire Coke Co. . ¢ SGO : Shenango, Inc.
| © GIV : Givaudan Corp. ¢t USS : U.S. Steel Gorp.:
Ik : HE : Clairton Plant
T HUS : Husky Industries, Inc. HH : Gary Works
| . H 1 : Geneva Plant
‘ IGC : Indiana Gas & Chemical Gorp. I : USS Ghemicals Div.
i ILI : ' Interlake, Inc. HH :
‘ INL : Inland Steel Co. :: WTC : Witco Chemical Corp.

1

! Note.-~Complete names, telephone numbers, and addresses of the above reporting companies are listed in table 1 of
the appendix.




SECTION II -- PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL 13
GAS FOR CHEMICAL CONVERSION

STATISTICAL HIGHLIGHTIS

James Raftery
202-523-0453

Primary products that are derived from petroleum and natural gas are
related to the intermediates and finished products made from such primary
materials in much the same way that crude products derived from the
distillation of coal tar are related to their intermediates and finished
products. Many of the primary products derived from petroleum are identical
with those derived from coal tar (e.g., benzene, toluene, and xylene).
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 production and sales are reported at successive stages in the conversion
process. The statistics are sufficiently accurate, however, to indicate
trends in the industry. Many of the primary products for which data are
included in the statistics may be used either as fuel or as basic materials
from which 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 output of primary products derived from petroleum and natural gas as
a group amounted to 108,666 million pounds in 1984. Production in 1983 was
109,670 million pounds. The output of aromatic and naphthenic products from
petroleum amounted to 24,563 million pounds in 1984, compared with 23,727
million pounds in 1983. Sales amounted .to $2,162 million in 1984 and $2,284
million in 1983. In 1984, production of benzene was 9,646 million pounds;
production of toluene was 5,249 million pounds; and production of mixed
Xylenes were 6,490 million pounds (table 1).

Production of all aliphatic hydrocarbons and derivatives from petroleum
and natural gas was 84,103 million pounds in 1984, compared with 85,944
million pounds in 1983. Sales of these products were valued at $6,094 million
in 1984, compared with $5,974 million in 1983. Production of ethylene was
31,383 million pounds in 1984. The output of 1,3-butadiene in 1984 was 2,827
million pounds. Production of propylene in 1984 was 15,559 million pounds
(table 1).

Data for 1984 primary products from petroleum and natural gas for
chemical conversion were supplied by 72 companies or company divisions.

!Statistics on chemicals from coal tar are given in Section 1 (Tar and Tar
Crudes) of this report.
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TABLE 1.--PRIMARY PRODUCTS FROM PETROLEUM A-D BATURAL GAS FOR CHEMICAL
COHVERSIOH: U.S. PRODUCTION AHD SALES, 1984

[Listed below are the primary products from petroleum and natural gas for chemical conversion for which any
(Leaders (...) are used where the reported data are

reported data on production or sales may be published.

accepted in confidence and may not be published or where no data were reported.)
products from.petroleum and natural gas for chemical conversion for which data on production and/or sales:
were reported and identifies the manufacturers of each)

Table 2 lists all primarcy

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL : : SALES
: PRODUCTION : : :
GAS FOR CHEMICAL CONVERSION : . QUANTITY VALUE . oIt
. . . . VALUE
: 1,000 : 1,000 : 1,000 : Per
: pounds : pounds } dollars P pound
Grand total ;108,666,227 51,178,238 ; 8,256,420 ; $0.16
AROMATICS AND NAPHTHENES ? : : ! :
Total : 24,562,959 : 13,708,786 : 2,162,370 .16
Benzene, all grades, total---- H 9,646,164 : vos b eae 3 .
High purity (98-100%)--- - : 8,529,544 : 4,059,257 : 750,859 .18
Other (90-97.9%) : 1,116,620 : NP et .
Toluene, all grades, total H 5,249,313 : 4,101,625 : 629,601 : .15
High purity (98-100%)-- H 4,462,546 4,038,457 620,872 : .15
Other (90-97.9%) " - - —- 786,767 : 63,168 : 8,729 : .14
Xylene, mixed, total--~- - ——— 6,490,435 : 2,868,595 : 418,851 .15
High purity (98-100%)-—-—cwmmmmmo e e e e : 4,516,631 : 2,235,328 : 327,484 : .15
Other (90—97.9%)“-~—~ —————— —= 1,973,804 : 633,267 : 91,367 : .14
All other aromatics and naphthenes5 —————————————————— H 3,177,047 : 2,679,309 : 363,059 : .14
ALIPHATIC HYDROCARBONS H : H :
Total 84,103,268 : 37,469,452 ¢ 6,094,050 : .16
G, Hydrocarbons, total —-—— : 36,880,952 : 12,111,802 : 1,970,786 : .16
Acetylene ° (For chemical use only)-——-———memmmm—eent 276,816 : 101,449 : 44,509 .44
Ethane - oo e : 5,221,136 : 2,099,205 : 168,383 : .08
Ethylene-— - e e e : 31,383,000 : 9,911,148 : 1,757,894 : .18
C 3 Hydrocarbons, total - ——= : 23,111,716 : 13,263,599 : 1,863,736 : .14
Propane-- e : 7,552,264 : 6,828,577 734,008 .11
Propylene’ oo e 15,559,452 : 6,435,022 1,129,728 : .18
C 4 Hydrocarbons, total~—-—memmm oo H 11,874,647 5,675,976 : 1,224,018 ; .22
Butadiene and butylene fractions 971,313 : 804,056 : 135,752 17
1,3-Butadiene, grade for rubber (elastomers)------- H 2,826,627 : 2,417,194 : 711,193 .29
n-Butane— - - H 2,380,370 : 1,082,057 : 124,042 .11
1-Butene———— - o : 1,205,208 : 239,360 : 60,568 .25
1-Butene and 2-Butene mixed® 1,039,861 : 223,246 33,776 : .15
ISObBULANE oo mmemmmm o mm e m e mm e 1,057,277 : 359,230 : 49,127 .14
Isobutylene-—- H 883,093 : 382,405 84,090 : .22
ALl Other oo i 1,510,898 : 168,428 : 25,470 : .15
Cs Hydrocarbons, total---em—mmemm oo : 2,083,309 : 496,986 85,053 : .17
Isoprene (2-Methyl-1,3-butadiene) : 99,695 : 102,466 : 24,662 : .24
n-Pentane-————emmemm e 107,668 : cen 8 oo e
Pentenes, mixed 697,131 : 97,354 : 10,179 .10
All other 10 1L 1,178,815 : 297,166 : 50,212 : .17
All other aliphatic hydrocarbons, derivatives and : : :
mixtures, total--——-— o : 10,152,644 : 5,921,089 : 950,457 : .16
Alpha olefins, C5~Cjg—=nmmm-m=-=== - —— 625,914 273,403 : 82,479 : .30

See footnotes at end of table.




16 : SYNTHETIC ORGANIC CHEMICALS, 1984

TABLE 1.--PRIMARY PRODUCTS FROM PETROLEUM AND MATURAL GAS FOR CHEMICAL
CONVERSION: U.S. PRODUCTION AND SALES, 1984 —-CONTINUED

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL H H SALES
:  PRODUCTION : H :
GAS FOR CHEMICAL CONVERSION UNIT
QUANTITY : - VALUE P yALUE!
ALIPHATIC HYDROCARBONS--Continued H : H H
: 1,000 : 1,000 ' 1,000 : Per
All other aliphatic hydrocarbons, derivatives and ' pounds : pounds  } dollars : pound
mixtures--Continued s : : :
Alpha olefins, Ci: and higher- ——— : ces b 398,800 : 122,913 : $0.31
Dodecene (Tetrapropylene)-- ' : 388,379 : 120,363 : 24,368 .20
n-Heptane - 114,677 : 119,318 : 26,553 .22
Hexane—— - -3 469,511 : 306,924 62,700 .20
Nonene (TrlP{opylene)— —-—1 457,212 : 253,852 : 60,123 : .24
n-Paraffing = ~——- H 1,723,697 : 1,239,833 227,613 .18
Polybutene - 240,855 : 191,665 : 57,653 : .30
All other'? : -t 6,132,399 : 3,016,931 : 286,055 : .09

~ Tcalculated from rounded figures.
2The chemical raw materials designated as aromatics are in some cases identical with those obtained from the

distillation of coal tar; however, the statistics given in the table above relate only to such materials as
are derived from petroleum and natural gas. Statistics on production and/or sales of benzene, toluene, and
xylene from all sources are given in table 1 of the report on "Tar and Tar Crudes.," .

}Includes toluene, solvent grade, 90 percent.
“Includes toluene and xylene used as solvents; may include that which is blended in aviatlon and motor

gasolines.
SIncludes data for alkyl aromatics, crude cresylic acid, cyclopentane,

black feedstock, distillates, solvents and miscellaneous cyclic hydrocarbons,
benzene (other grades).
¢ Production figures on acetylene from calcium carbide for chemical synthesls are collected by the U,s.
Bureau of the Census. .
7 Includes data for refinery propylene.
®The statistics represent principally the butane content of crude refinery gases from which butadiene is
manufactured,
:Includes data for mixed G, streams, mixed butanes, and 2-butene,
Includes data for dibutanized aromatic concentrate, mixtures of Cjs hydrocarbons, isopentane,
ijentene, 2-pentene, and piperylene.
. Includes sales data only for n-pentane. N .
Includes data for the following chain lengths: Cs5-Cq, Cg~C;s; C;9-C;y: and others.
'3 Includes production and/or sales data for methane, methylcyclopentadiene, isoheptane, iso-octane, mixed
hexenes, mixed heptenes, mixed octenes, n-octane, di-isobutylene, eicosane, mixtures of C, and C,, C;-C,,
GC5—C7 hydrocarbons, C,; and higher alpha olefins, hydrocarbon derivatives, and other hydrocarbons.

naphthalene, naphthenic acid, carbon
Includes sales data only for




TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION FOR WHICH U.S.
PRODUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY MANUFACTURER, 1984

[CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH AN ASTERISK (*);
CHEMICALS NOT SO MARKED DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND
MAY NOT BE PUBLISHED. MANUFACTURERS' IDENTIFICATION CODES

SHOWN BELOW ARE TAKEN FROM TABLE 3.

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL
GAS FOR CHEMICAL CONVERSION

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

AROMATICS AND MAPHTHENES

ALKYL AROMATICS:
Cyclosols

*BENZENE:

*Benzene, High purity (98-100%)

*Benzene, Other

Cresylic acid (Less than 75 percent distilling over
2159 ¢)

Cyclopentane

Naphthalene

NAPHTHENIC ACID: "

Naphthenic acid, acid number 150-199
Naphthenic acid, acid number 200-224

Naphthenic acid, acid number less than 150——~——c——n

*TOLUENE:
*Toluene, High purity (98-100%)

*Toluene, Other

*XYLENES, MIXED:
*¥ylene, High purity (98-100%)

*Xylene, Other

*ALL OTHER AROMATICS AND NAPHTHENES:

Aromatics, C
Carbon black feedstock

A1l other products from petroleum and natural gas,
cyelic

ALTIPHATIC HYDROCARBONS

C1 HYDROCARBONS:
Methane

N6 44 w4 we N4 se ks se b4 04 B4 ke ae 6s @s 4s e s b2 fie ae e
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CXI, SHC.

AMO, APR, ASH, ATR, CCP, CGO, CRP, CSD, DOW,
EXX, ENJ, GOC, GRS, HES, MOC, PLC, PPR, QH(E),
SHC, SKO, SM, SOC, SOG, SUN, SWR, TID, TOC,
TX, UCC, UOC, USI, VEL.

AMO, CSP, DUP, KHI, KIM.

FER, KHI.
PLC.
DUP, TID.

CPS, HEC, MER.
FER, MER.
ATR, FER, HEC, SHC, SUN.

APR, ASH, ATR, CCP, CSD, EKX, ENJ, GRS, HES,
HST, KHI, MOC, MON, PLC, PPR, QH(E), SHC,
SM, S0G, SUN, SwWR, TID, TOC, UCC, UOC.

csp, DOW, DUP, ELP, GOC, PPR, SHC, SKO.

AMO, APR, ASH, CCP, CSD, EKX, ENJ, HES,
MOC, PPR, QH(E), SHC, SOG, SUN, SWR, UCC, UOC.
AMO, CSP, DUP, GOC, PLC, SOC, TOC.

KHI, MOC.
ENJ.

AMO, ASH, BAS, BFG, EKX, ENJ, KHI, SHG, SWR,
VST.

NWP, SHC, SHO.
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TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL COMVERSION FOR WHICH U.S. PRO-
DUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY MANUFACTURER, 1984--CONTINUED

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL

GAS FOR CHEMICAL CONVERSION

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

ALTPHATIC HYDROCARBONS——CONTIRUED

*C, HYDROCARBONS:

*Acetylene (For chemical use only)
*Ethan

*Ethylen

C, HYDROCARBONS:

Hydrocarbons, C,C, , mixtures

Hydrocarbons, C,, mixtur

*Propane (Commercial and hd-5)

*Propylene

*C, HYDROCARBONS:
*Butadiene and butylene fractions

*1,3~Butadiene, grade for rubber (Elastomers)-————————w--

*n—Butan

Butanes, mixed.
*1-Butene

2-Butene

*]-Butene and 2-butene, mixed
Hydrocarbons, C,, fraction

Hydrocarbens, C,, mixtures

*Isobutane (2-Methylpropane)}

*Isobutylene (2-Methylpropene)
Hydrocarbons, C,, all other

*C s HYDRCCARBONS: .
Dibutanized aromatic concentrat:

Isopentane (2-Methylbutane)

*Isoprene (2-Methyl-1,3-butadiene)
*n-Pentane:

1-Pentene

2-Pentene

*Pentenes, mixed

L T T T T T Y R P (YR PR 1)
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BAS, BOR, RH, UCC.
ACU, AMO, CGO, ENJ, OMC, PLC, SHO, USI.

ACU, AMO, ATR, BAS, BFG, CPX(E), CRP, DOW, DUP,

EKX, ELP, ENJ, GOC, MCB, NWP, OMC, PLC, SHC,
SM, SNO, TX, UCC, USI, USS, VST.

TU.

KHI.

AMO, ASH, CCP, CGO, CSD, CSP, ENJ, EPC, GRS,
KHI, MOC, OMC, PLC, SHO, SM, S0G, SUN,
TCR, TUS, UOC, USI. N

ACU, AMO, ASH, ATR, BAS, BFG, CCP, CGO, CLK,
CPK(E), CRP, CSD, DOW, DUP, EKX, ELP, ENJ,
EPC, GOC, MCB, MOC, NWP, PLC, SHC, SIO, SKO,
SM, SOC, SOG, SUM, TCR, TK, UCGC, USS, VST.

ACU, BAS, CRP, EKX, ELP, ENJ, GOC, NWP,
PLC, TUS, UCC.

AMO, 'ATR, CRP, DOW, DUP, ELP, ENJ, PTT, SHC,
SM, TPC, TUS, VST.

AMO, ASH, CSD, CSP, ENJ, EPC, GOC, KHI, OMC,
PLC, SHO, SUNM, TUS, USI.

SH.

EBJ, GOC, PTT, SHC, TNA, TPC.

PLC, TPC. .

ATR, DOW, EHJ, SHC, SM, SOG, THA.

KHI, TX, USS.

KCB, PPR.

AMO, CSP, ENJ, EPC, GOC, KHI, OMC, PLC,
SHO, SUH, TUS, USI.

AMO, ATR, EHJ, GOC, PTT, SHC, TPC, TUS.

EEJ, SHO, USI.

ELP.
APR, ASH, GOC, PLC, SHO.
PLC, SOC.

pOW, EHMJ, PLC, SHC, SHO, TUS, USS.
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TABLE 2.--PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION FOR WHICH U.S. PRO-

DUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY MANUFACTURER, 1984—-CONTINUED

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL
GAS FOR CHEMICAL CONVERSIONW

MANUFACTURERS' IDENTIFICATION CODES

(ACCORDING TO LIST IN TABLE 3)

ALTPHATIC HYDROCARBONS——CONTINUED

Cs HYDROGARBONS—-Continued

Piperylene (1,3-Pentadiene)

Hydrocarbons, Cs; all other

*ALL OTHER ALIPHATIC HYDROCARBONS, DERIVATIVES, AND

MIXTURES:
C ¢ HYDROCARBONS:

Di-isopropane (2,3-Dimethylbutane)

*Hexan
Hexenes, mixed

Hydrocarbons, Cs-C g, mixtures
Hydrocarbons, Cs5-C; mixtures

Isohexan

Methylcyclopentadien
Neohexane (2,2-Dimethylbutane)

Hydrocarbons, Cg, all other
C 7 HYDROCARBONS:
*n-Heptan

Heptenes, mixed
Hydrocarbons, Cg—-C7;, mixtures

Isoheptanes
Hydrocarbons, C7, all other

C 3 HYDROCARBONS:

Di-isobutylene (Di-isobutene)
n-0Octan

Octenes, mixed

2,2,4-Trimethylpentane (Iso-octane)
Hydrocarbons, Cs, all other:

Cg9 AND ABOVE HYDROCARBONS (EXCEPT ALPHA OLEFINS):

*Dodecen: :

Eicosan

*Nonene (Tripropylene)
ALPHA OLEFINS:

*Alpha olefins, Cg~Cj o
*Alpha olefins, Ci1i and higher

*N-PARAFFINS — CARBON CHAIN LENGTH:

n-Paraffins, Ce-Csg
n-Paraffins, Gs-C1s

n-Paraffins, Cio-Crs
n-Paraffins, Cio-Cis

n-Paraffins, C;,~Cys

n-Paraffins, other

ve oe we 45 8e we ¥5 hs we e» ea w84 a8 84 82 45 Ne N8 Se 48 s ws 4 we b a6 be 84 ss ve 43 ¥e 44 %o 4s es es ve ws as oo 00 30 fre es e

CXI,
ATR,

PLC.

ENJ.
PLC.

PLC.
ENJ.
PLC.
SH.

ENJ,
ENJ,
PPR.
PLC.
EXX.

DOW.
ENJ,

ASH,

GOC.

PLC,
TID.

PIT,

TID.

ENJ,
csp,

SHC,
Goc,

ucc,

voc.
FER,

soG,

KHI, TX, UCC.

CXI, ENJ, HMY, PLC, SHO, SO0G, UOC.

S0G, UOC.

TPC.

s0C, SUN, UoC.
ENJ, TID, UOC.

SOG, TNA, USI.
SHC, SOC, TNA.

uocC.

SHC, SOG, UOC.

uog.

fu—
—
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TABLE 2.—-PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION FOR WHICH U.S. PRO-
DUCTION AND/OR SALES WERE EITHER REPORTED OR ESTIMATED, IDENTIFIED BY MANUFACTURER, 1984--CONTINUED

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL
GAS FOR CHEMICAL CONVERSION

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

ALTPHATIC HYDROCARBONS-——CONTINUED

ALL OTHER ALIPHATIC HYDROCARBONS, DERIVATIVES, AND
MIXTURES, TOTAL-~Continued
Hydrocarbons, Cs-Cs, mixtures
*polybutene
HYDROCARBON DERIVATIVES:

AMO, GSD, SOC.

P T T PR TS TR T T

CcSP, GOC, MES, PLC, SHC, SOC, TNA.

%]
n-Butyl mercaptan (1l-Butanethiol) PAS, PLC. "2<
sec—Butyl mercaptan (2-Butanethiol) HAP, PLC. ;:-l
tert-Butyl mercaptan (2-Methyl-2-propanethiol)-—————wu— HAP, PAS, PLC. ™
Di-tert-butyl disulfid : PLC. -
Diethyl sulfide (Ethyl sulfide) : HAP, PAS. [
Dimethyl sulfide : PAS. o
Ethyl mercaptan (Ethanethiol) z : HAP, PAS, PLC. =
Ethylthicethanol : HAP, PLC. %
Isopropyl mercaptan (2-Propanethiol) : HAP, PAS, PLC. —
Methyl ethyl sulfide : HAP. : o«
Methyl mercaptan (Methanethiol) : PAS. 2
Octyl mercaptans : PAS. m
n-Propyl mercaptan (1-Propanethiol) : PAS, PLC. =
Thiophane (Tetrahydrothiophene) : HAP. C:;
Hydrocarbon derivatives: all other hydrocarbon : —

derivatives : PAS, PLC, TX. NG

Hydrocarbons, Cs and above, all other, including : —
mixtures. H @0

o0
=
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TABLE 3.--PRIMARY PRODUGTS FROM PETROLEUM AND NATRUAL GAS FOR CHEMICAL CONVERSION:
DIRECTORY OF NANUFACTURERS, 1984

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of
chemical conversion to the U.S. International Trade Commission
identification codes as used in table 2]

crude products from petroleum and natural gas for
for 1984 are listed below in the order of their

.

.
H

Code @ Name of Company : Name of Company
ACU Allied Corp., Union Texas Petroleum Corp. tt MER : Merichem Co.
AMO : Standard 0Oil Co. (Indiana) ¢t MOG : HMarathon Petroleum Go., Texas Refining Div.
APR ¢ Atlas Processing Co. :: MON : Monsanto Co.
ASH ¢ Ashland 0il, Inc., Ashland Petroleum Co. I :
ATR : Atlantic Richfield Co., Arco Chemical Co. :: NES : Ruetger-Nease Chemical Co.
: it NWP : Northern Petrochemical Co,
BAS : BASF Wyandotte Corp. H :
BFG : B, F. Goodrich Co., B. F. Goodrich Chemical t: OMC : Olin Corp.
: Group HE H
BOR : Borden, Inc., Borden Chemical Div. ::+ PAS : Pennwalt Corp.
H ¢ PLC : Phillips Petroleum Co.
CCP : Crown Central Petroleum Gorp, :: PPR : Phillips Puerto Rico Core, Inc.
CGO : Citgo Petroleum Corp. :: PTT : Petro-Tex Chemical Corp.
CLK : Clark 0il & Refining Corp. i :
CPS : CPS Ghemical Co., Inc. t: QH : Quintana Petrochemical Co.
CPX : Chemplex Co. H] :
CRP : CGorpus Christi Petrochemical Co. st RH : Rohm & Haas Co.
CSD : Cosden 0il & Chemical Corp. HH] :
CSP : Coastal Gorp., Coastal States Petroleum Co. ¢y SHC : Shell 0il Co., Shell Chemical Co. Div.
CXI : Chemical Exchange Industries, Inc, 11 SHO : Shell 0il Co.
: :1 SIO : Standard 0il Co., (Ohio)
DOW : Dow Chemical Co. t: SKO : Texaco Refining & Marketing, Inc,
DUP : E. I, duPont de Nemours & Co.,, Inc. it SM ¢ Hobil 0il Corp.:
H ] : Gas Liquids Dept.
: Eastman Kodak Co.: H H Hobil Chemical Co., Petrochemicals Div,
EKT : Tennessee Eastman Co. Div. :: SNO : SunOlin Chemical Co.
EKX : Texas Eastman Co. Div. :: SOC : Chevron Corp., Chevron Chemical Co.
ELP : El Paso Products Co. st SOG : Charter International 0il Co,
ENJ : Exxon Chemical Americas 1! SUN : Sun Company, Inc.
EPC : Enterprise Products Co. of Mississippi t: SWR : Southwestern Refining Co., Ine.
FER : Ferro Corp., Productol Ghemical Div. 1: TICR : Texas City Refining, Inc.
: 1+ TID : Texaco Refining & Marketing, Inc., Delaware Refinery
GOC : Gulf 0il Gorp., Gulf 0il Products :: TNA : Ethyl Corp.
GRS : Champlin Petroleum Co. s: TOG : Tenneco 0il GCo,
: 1+ TPC : Texas Petrochemicals Corp.
HAP : Helmerich & Payne, Inc., National Gas ¢ TU : Tenn~USS Chemicals Co.
: Odorizing Div. :: TUS : Texaco Butadiene Co.
HEC : Hewchem +: TX ¢ Texaco, Inc., Texaco Chemical Co.
HES : Amerada Hess Corp. (Hess Oil Virgin Islands 0 s
: Corp.) :: UCC : Union Carbide Corp.
HMY : Humphrey Chemical Go. s+ UOC : Union 0il Co. of California
HST : American Hoeshst Corp., Petrochemical/ t: USI : National Distillers & Chemicals Corp., U.S.
H Plastics Group s : Industrial Chemicals Co.
: t: USS : U.S. Steel Corp., USS Chemicals Div.
KHI : Koch Refining Co. i :
KLM : Kalama Chemical, Inc. ::1 VEL : Velsicol GChemical Corp.
: :r VST : Vista Chemical Co.
MCB : Borg-Warner Corp., Borg-Warner Chemicals H H

Note,--Complete names, telephone numbers, and addresses of the
the appendix,

above reporting companies are listed in table 1 of
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STATISTICAL HIGHLIGHTS
Ed Matusik ’
202-523-0492

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 cyclic intermediates are used in
the manufacture of more advanced synthetic organic 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 re-
pellant or as a deodorant. In 1984, 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 cyclic intermediates in 1984 amounted to 47,052
million pounds, an increase of 9 percent from the 43,320 million pounds
produced in 1983. Sales of cyclic intermediates in 1984 were 19,957 million
pounds, valued at $6,930 million, compared with 18,803 million pounds, valued
at $6,599 million, in 1983,

Intermediates that were produced in excess of 2 billion pounds in 1984
were ethylbenzene (7,562 million pounds), styrene (7,709 million pounds),
dimethyl terephthalate (5,912 million pounds), p-xylene (4,264 million
pounds), cumene (3,754 million pounds),_ and phenol (2,889 million pounds).
Other large volume intermediates produced in 1984 were cyclohexane (1,994
million pounds), isocyanates (1,417 million pounds), nitrobenzene (983 million
pounds), phthalic anhydride (870 million pounds), cyclohexanone (796 million
pounds), aniline (786 million pounds), bisphenol A (762 million pounds),
o-xylene (688 million pounds), alkylbenznes (561 million pounds),
monochlorobenzene (256 million pounds), toluene-2,4-diamine (187 million
pounds), nonylphenol (162 million pounds), and tetrahydrofuran (125 million
pounds). The chemicals mentioned above accounted for 89 percent of the total
output of cyclic intermediate production in 1984,
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TABLE 1,~-CYCLIC INTERMEDIATES: U.S. PRODUCTION AND SALES, 1984

[Listed below are all cyclic intermediates for which any reported data on production and sales may be pub-
lished., #4Leaders (...) 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 reported and identifies the manufacturer of each). ’ ) ' '

.

: : SALES
CYCLIC INTERMEDIATES : PRODUCTION : UNIT
f : QUANTITY f VALUE : VALUE!
! 1,000 t 1,000 : 1,000 : Per
: pounds '} pounds doltars '  pound
Grand total H 47,051,869 19,956,652 6,930,243 $0.35
Acetoacetanilide H 12,966 : 10,972 : 11,839 1.08
Alkylbenzenes2 H 560,782 : 516,618 : 208,202 .40
4-Amino-5-methoxy-2-methylbenzenesulfonic acid : H : o
(5-Methyl-~o-anisidinesulfonic acid)———m—mmmmmoeo—n s 1,484 198 : 813 : 4.11
- Aniline (Aniline oil) : 786,037 : 435,594 ¢ 128,273 .29
2-Benzothiazolethiol, sodium salt H 21,073 : 3,128 : 2,293 .73
Biphenyl : 35,208 : 9,904 3,838 : .39
2-Bromo~4,6-dinitroaniline--- : 874 : 580 962 : 1.66
Butylphenols, mixed H 15,831 7,749 : 5,289 : .68
Chlorobenzene, mono- H 256,127 : 121,417 : 31,928 : .26
Cresols and cresylic acid, total® : 117,506 : 79,435 : 51,473 : .65
o-Cresol H 40,708 : 43,561 : 25,169 : .58
All other® : 76,798 : 35,874 26,304 : .73
Cumene~ H 3,754,181 : 2,146,505 : 472,404 .22
Cyclohexane : 1,993,937 : 1,502,313 383,004 : .25
Cyclohexanone : 795,700 : 54,678 : 24,827 : .45
o-Dichlorobenzene H 52,236 : 47,991 : 17,340 : .36
p-Dichlorobenzene H 73,498 73,298 : 29,468 : .40
Dicyclopentadiene (including cyclopentadiene)-———————-: 101,046 : 95,793 : 22,748 .24
p-Dodecylphenol H 24,123 : ] cee 8 Ve
Ethylbenzene H 7,562,076 : 273,684 56,429 .21
2-(N-Ethyl-N, p-cyanoethyl)-4-acetaminoanisole——————-: « 29,210 e 3 N v
Isocyanic acid derivatives, total H 1,416,607 : 1,494,885 : 859,725 : .58
Diphenylmethane-4,4'-diisocyanate (MDI)————eoeeon : 105,107 : 382,943 : 81,163 : .21
Polymethylene polyphenylisocyanate. : 629,105 478,922 312,995 : .65
Toluene-2,4~ and 2,6-diisocyanate (80/20 mixture)—-: 663,277 : 617,059 445,070 : .72
Other isocyanic acid derivatives : 19,118 15,961 : 20,497 1.28
4,4'-Tsopropylidenediphenol. (Bisphenol A)————o—e—eut 762,135 318,309 : 153,450 W48
o-Nitroaniline : 11,903 : e 8 el 8 P
Nitrobenzene : 982,744 28,146 6,753 W24
Nonylphenol H 161,611 : 65,486 : 26,429 : .40
Phenol, total? H 2,889,142 : 1,185,577 : 357,569 : .30
From cumene H 2,728,214 ; 1,031,663 310,635 : .30
All other H 160,928 153,914 46,934 .30
Phthalie anhydride H 870,245 : 532,151 : 142,385 : .27
Salicylic acid, tech H 44,180 : 3,815 : 3,729 : .98
Styrene H 7,709,229 : 3,114,648 : 857,470 : .28
Terephthalic ‘acid, dimethyl esterS5 : 5,911,800 : P P s

See footnotes on last page.
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TABLE 1.~-CYCLIC INTERMEDIATES: U.S. PRODUCTION AND SALES, 1984--CONTINUED

|
|
|
i
i

SALES
CYCLIC INTERMEDIATES ¢+ PRODUGCTION : : : UNIT
f i QUANTITY f VALUE f VALUE!
: 1,000 F 1,000 } 1,000 Per
pounds pounds * pounds ' pound
Tetrahydrofuran : 124,868 : 48,540 ¢ 45,224 $0,93
Toluene-2,4-diamine (4-m-Tolyenediaming)————~——~e———eo : 186,748 : el 8 st ..
p-Toluenesulfonic acid : 10,707 : 10,390 : 3,743 .36
o-Xylene : 688,051 : 504,553 : 87,747 : .17
p-Xylene : 4,264,065 : 2,608,489 629,072 : .24
All other cyclic intermediates : 4,823,939 : 4,661,806 : 2,305,817 : .50

lcalculated from unrounded figures.
2Includes straight-chain dodecylbenzene, tridecylbenzene, and other straight-chain alkylbenzenes,

Branched-chain alkylbenzenes are included in "All other cyclie intermediates."”

3poes not include data for coke oven and gas—retort ovens, reported to the Office of Energy Data and
Interpretation, Energy Information Administration, Department of Energy.
" l'F:lgures include (o,m,p)-cresol from coal tar, m-cresol, p-cresol, cresylic acid refined from petroleum and
I coal tar, and (m,p)-cresol from petroleum.

SThe figure for terephthalic acid, dimethyl ester (DMT) includes both the acid itself and the dimethyl ester
without double counting. The acid production figure was multiplied by the factor 1.16 to convert it to

equivalent DMT.

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

AR e R e e R S R R e

MANUFACTURER, 1984

[CHEMICALS FOR WHICH SEPARATE STATISTICS ARE GIVEN IN TABLE 1 ARE MARKED BELOW WITH AN ASTERISK (%);
CHEMICALS- NOT SO MARKED DO NOT APPEAR IN TABLE 1 BECAUSE THE REPORTED DATA ARE ACCEPTED IN CONFIDENCE AND

MAY NOT BE PUBLISHED. MANUFACTURERS'

IDENTIFICATION CODES SHOWN BELOW ARE TAKEN FROM TABLE 3. AN "X"

SIGNIFIES THAT THE MANUFACTURER DID NOT CONSENT TO HIS IDENTIFICATION WITH THE DESIGNATED PRODUCT]

CYCLIC INTERMEDIATES

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

3-Acetamido-N-(2-succinimidoethyl)-N-ethylaniline-—w—mm———

Acetanilide, tech.

p—-Acetanisidide:

Acetic acid, phenyl ester
*Acetoacetanilide

o-Acetoacetanisidid

o-Acetoacetotoluidid

p-Acetoacetotoluidide

21 ,4'-Acetoacetoxylidide
Acetoacet-m-xylidide.

1*-Acetonaphthon

Acetophenone, tech.
p~Acetotoluidide:

-Acetylamino-p-toluenesulfonamine
p-Acetylbenzenesulfonamid

p-Acetylbenzenesulfonic acid, sodium salt———————m—wmmammmm

2-Acetylpyridin
A