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INTRODUCTION

This is the fifty-second annual report of the U.S. Tariff Commission on domestic production
and sales of synthetic organic chemicals and the raw materials from which they are made. The
format of the annual report has been changed somewhat from that used in previous years, but the
general contents remain the same. The report is made up of fourteen sections, each covering a
specified group (based principally on use) of synthetic organic chemicals as follows: tar and
tar crudes; crude products from petroleum and natural gas; intermediates; dyes; benzenoid pigments;
medicinal chemicals; flavor and perfume materials; plastics and resin materials; rubber-processing
chemicals; elastomers; plasticizers; surface-active agents; pesticides and related products; and
miscellaneous organic chemicals.

This report covers U.S. production and sales of all synthetic organic chemicals for which the
volume of production or sales exceeded 1,000 pounds or for which the value of sales exceeded $1,000,
and identifies the manufacturers of each.

The data given in this report were supplied by approximately 800 companies. Each reporting
company has been assigned an identification symbol consisting of a combination of not more than
three capital letters, selected in most instances with the approval of the manufacturer and, when-
ever possible, bearing some relationship to the company name. The identification symbols are perm-
anently assigned, and except for such changes as may be required, will continue to be used in future
reports in this series. The company identification codes and their names and addresses are listed
in the Appendix, table 1 and 2.

The raw materials referred to in this report are obtained from coal, crude petroleum, natural
gas, and certain other materials such as vegetable oils, fats, rosin and grains. With few exceptions,
the report does not cover organic chemicals that are derived from natural (vegetable) sources by
simple extraction or distillation. Crude organic chemicals are derived from coal by thermal decom-
position, from petroleum and natural gas by catalytic cracking and by distillation or absorption,
and from other natural sources by fermentation. Production of these crude organic chemicals is the
first step in the manufacture of synthetic organic chemicals. From these crudes, intermediates are
obtained by synthesis or refining; most of the intermediates are then converted into finished
chemical products, such as medicinal chemicals, plastics and resin materials, and dyes. More than
half of the total production of intermediates is not sold directly to the ultimate consumer, but is
used by the producing companies themselves in their manufacturing processes. The statistics given
in this report include data for all known domestic producers of the items covered.

In this report the statistics on production of the individual chemicals reported by manufac-
turers include the total output of the companies' plants, i.e., the quantities produced for con-
sumption within the producing plants, 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 inventories. As specified
in the reporting instructions that the Commission sends to manufacturers, and as used in this
report, production and sales (unless otherwise specifically indicated) are defined as follows:

Production is the total quantity of a commodity made available by original manufacture only.
It is the sum (expressed in terms of 100-percent active ingredient unless otherwise specified) of
the quantities of a commodity--

(1) Produced, separated, and consumed in 'the same plant or establishment (a commodity is con-
sidered to be separated when it is isolated from the reaction system and/or when it is
weighed, analyzed, or otherwise measured). Byproducts and coproducts not classified
as waste materials are also included;

(2) Produced and transferred to other plants or establishments of the same firm;

(3) Produced and sold to other firms (including production for others under toll agreements 1y;
and

(4) Produced and held in stock.

1A toll agreement is an agreement between two firms, under which one firm furnishes the raw materials
and pays the processing costs and the other firm prepares the finished product and returns it to the
first firm.
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Production excludes--

(1) Purification of a commodity unless specifically requested in the reporting instructions;

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

(3) Materials that are used in the process but are recovered for reuse or sale; and waste
products that have no economic significance.

Sales are defined as actual sales of commodities by original manufacturers only. Sales include--

(1) Shipments of commodities for domestic use and for export, or segregation in a warehouse
when title has passed to the purchaser in a bonafide sale;

(2) Shipments of a commodity produced by others under toll agreements; and

(3) Shipments to subsidiary or affiliated companies.

Sales exclude--

(1) All intracompany transfers within a corporate entity;
(2) All sales of purchased commodities; and
(3) All shipments of a commodity produced for others under toll agreements.

The value of a sale is the net selling price, f.o.b. plant or warehouse, or delivered value,
whichever represents the normal industry practice.

Data on the chemicals covered in this report are usually given in terms of undiluted materials.
Products of 95 percent or more purity are considered to be 100 percent pure. The principal excep-
tions are the statistics on dyes and a few solvents, which are reported in terms of commercial
concentrations, and the statistics on certain plastics and resins, which are reported on a dry basis.
The report specifically notes those products for which the statistics are reported in terms of
commercial concentrations.

The average unit values of sales for groups of products shown in the tables accompanying this
report are the averages for products which vary widely in unit values and in the quantities sold.

Statistics are presented in as great detail as is possible without revealing the operations of
individual producers. Statistics for an individual chenical or group of chemicals are given only
where 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 infor-
mation accepted in confidence by the Commission.

Statistics on tars and tar crudes include data furnished directly to the Tariff Commission by
distillers of coal tar, water-gas tar, and oil-gas tar, and data furnished to the Division of Bitu-
minous Coal, U.S. Bureau of Mines, by coke-oven operators.

Statistics on U.S. general imports in 1968 of benzenoid intermediates and finished benzenoid
products that entered under schedule 4, parts 1B and 1C, of the Tariff Schedules of the United
States are given in the Appendix. .

Information on synonymous names of organic chemicals included in this report may be found in
the SOCMA Handbook: Commercial Organic Chemical HNames, recently published by the Chemical Abstracts
Service of the American Chemical Society, or the Colour Index (2d edition), published in 1956 by the
Society of Dyers and Colourists.

23ec. 5, U.S.C. 139b and sec. 18, U.S.C. 1905.



SUMMARY 3

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude products from petroleum
and natural gas in 1968 was 199,787 million pounds--an increase of 13.2 percent over the output in 1967 (see
table 1). Sales of these materials in 1968, which totaled 108,766 million pounds, valued at $12,620 million,
were 15.3 percent larger than in 1967 in terms of quantity and 10.1 percent larger in terms of value. These
figures include data on production and sales of chemicals measured at several successive steps in the manufac-
turing process, and therefore they necessarily reflect some duplication.

In 1968, production of all synthetic organic chemicals, including cyclic intermediates and finished chemical
products, Fotaled 120,318 million pounds, or 14.9 percent more than the output in 1967 (see table 1). Production
of cycl%c intermediates (25,014 million pounds) was 20.3 percent larger in 1968 than in 1967; that of plastics
a?d resin materials (16,360 million pounds) was 18.6 percent larger; that of rubber-processing chemicals (313 mil-
lion pounds) was 18.4 percent larger; and production of pesticides and related products and miscellaneous chemicals
were more than 13 percent larger in 1968 than in 1967.

The output of other groups of synthetic organic chemicals which increased in 1968 compared to 1967 were
elastomers (11.7 percent), dyes (9.8 percent), surface-active agents (7.5 percent), plasticizers and flavor and

perfume materi§ls (5.4 and 5.3 percent larger). Pigments increased in production by less than 1 percent and
medicinal chemicals decreased by 1.6 percent.

TABLE 1.--Synthetic organic chemicals and their raw materials: U.S. production and sales, 1967 and 1968

Sales
Production Quantity Value
Chemical Increase Increase Increase
or or or
decrease decrease decrease
1967 1968 (-), 1968 | 1967 1968 (-), 1968 | 1967 1968 |(-), 1968
over over over
1967! 1967! 1967}
Million | Million Million |Million Million |Million
pounds | pounds Percent | pounds |pounds Percent | dollars |dollars Percent
Grand total?-----mmemeoooo- 176,541 { 199,787 13.2 94,309 108,766 15.3 11,466 | 12,620 10.1
Tar--------===-----=c---c-s--=-o 7,803 7,608 -2.5 3,547 3,580 .9 34 36 7.7
Tar crudes 9,588 9,845 2.7 6,132 6,418 4.7 136 138 1.4
Crude products from petroleum
and natural gas--------------- 54,438 | 62,017 13.9 29,453 34,189 16.1 858 920 7.2
Synthetic organic chemicals,
total?e-mecmmcmmmmmmee oo 104,711 | 120,318 14.9 55,177 | 64,578 17.0 10,438 | 11,526 10.4
Intermediates------===-=------| 20,793 | 25,014 20.3 9,461 | 11,328 19.7 1,000 1,131 13.1
Dyes---===m=====----c---=-=--- 206 226 9.8 199 215 8.1 332 370 11.5
Benzenoid pigments----- 53 54 .8 43 46 6.9 108 120 10.7
Medicinal chemicals 180 177 -1.6 127 123 -3.5 385 415 7.7
Flavor and perfume materials-- 112 117 5.3 97 109 12.6 93 97 4.2
Plastics and’ resin materials--| 13,793| 16,360 18.6 11,977 | 14,397 20.2 2,673 2,907 8.8
Rubber-processing chemicals--- 264 313 18.4 201 236 17.5 132 151 14.8
Elastomers (synthetic
rubbers)-----=-----c-ec=-mn= 3,823 4,268 11.7 3,262 3,563 9.2 874 973 11.3
Plasticizers---------~------- 1,263 1,331 5.4 1,162 1,239 6.6 261 280 7.2
Surface-active agents-------- 3,479 3,739 7.5 1,750 1,998 14.2 317 357 12.6
Pesticides and related
products----——=-=---o-o-o-- 1,050 1,192 13.6 897 960 6.9 787 849 7.9
Miscellaneous chemicals------ 59,696 | 67,525 13.1 26,001 | 30,366 16.8 3,476 3,875 11.5

1 percentages calculated from figures rounded to thousands.
2 Because of rounding, figures may not add to the totals shown.
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General

On the basis of their principal uses, the synthetic organic chemicals covered in this report are classified
either as intermediates or as finished products. Finished products, in turn, are grouped as follows: Dyes,
benzenoid pigments, medicinal chemicals, flavor and perfume materials, plastics and resin materials, rubber-
processing chemicals, elastomers (synthetic rubbers), plasticizers, surface-active agents, pesticides and related
products, and miscellaneous synthetic organic chemicals. Most of these groups are further subdivided, according
to chemical classes, into cyclic and acyclic compounds. As most of the intermediates 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 1968 was
120,318 million pounds, or 14.9 percent more than the output of 104,711 million pounds reported for 1967 (see
table 6). Sales of synthetic organic chemicals in 1968 amounted to 64,578 million pounds, valued at $11,526
million, compared with 55,177 million pounds, valued at $10,438 million, in 1967. Production of all cyclic products
(intermediates and finished products combined) in 1968 totaled 39,406 million pounds, or 17.7 percent more than
the 33,479 million pounds produced in 1967. The output of acyclic organic chemicals in 1968 amounted to 80,912
million pounds--13.6 percent more than the 71,232 million pounds reported for 1967.

TABLE 2.--Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished products,

average 1957-59, annual 1967 and 1968

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

Increase, or decrease (-)
Average
Chemical 1957-59 1967 1968
1968 over 1968 over
1957-59 1967
Percent Percent
Organic chemicals, cyclic and acyclic,
grand total:
Production 45,598,853 | 104,711,357 | 120,317,519 164.0 14.9
Sales----=------===-=------o-o-ooos 23,744,812 55,176,823 64,578,316 172.0 17.0
Sales value 5,743,764 10,438,453 11,525,618 100.5 10.4
Cyclic, total:
Production--------=---======----------e-o- 14,381,651 33,479,469 39,405,527 174.0 17.7
Sales-------===------ 8,829,037 19,328,628 22,264,656 152.2 15.2
Sales value 2,785,100 4,610,293 5,088,853 82.7 10.4
Acyclic, total:

Production--------==c=------o---—-o-—o oo oo 31,217,202 71,231,888 80,911,992 159.4 13.6
14,915,775 35,848,195 42,313,660 183.7 18.0
2,958,664 5,828,160 6,436,765 117.2 10.4
7,343,167 20,793,132 25,013,938 240.6 20.3
2,919,264 9,461,180 11,328,129 288.0 19.7
481,920 1,000,359 1,131,433 134.8 13.1
150,830 206,240 226,498 50.2 9.8
141,731 198,592 214,661 51.4 8.1
182,513 332,049 370,196 102.8 11.5
38,603 53,322 53,749 39.2 0.8
30,218 42,867 45,810 51.6 6.9
58,648 108,354 119,934 104.5 10.7

See footnote

at end of table.




TABLE 2.--Synthetic organic chemicals:

GENERAL

average 1957-59, annual 1967 and 1968--Continued

[Production and sales in thousands of pounds;

sales value in thousands of dollars]

Summary of U.S. production and sales of intermediates and finished products,

Increase, or decrease (-)

Average
Chemical 1957-59 1967 1968
1968 over 1968 over
1957-59 1967
Percent Percent
4. Medicinal Chemicals
Cyclic: .
Production--------cmoomm oo 70,654 110,129 113,200 60.2 2.8
Sale§—-——-mm - mmm e 54,151 70,120 77,184 ) 10.1
Sales value--------—-—- e 535,297 348,873 383,570 (‘) 9.9
Acyclic:
Production--=---eccmeommcom e 31,592 69,941 64,021 102.6 -8.5
Sales---=--=-=------- mmmmm e 28,738 56,804 45,349 ) -20.2
Sales value------o-mmmmmmme 35,660 36,402 31,354 (&) -13.9
5. Flavor and Perfume Materials
Cyclic:
Production------------ -- -- - 27,312 57,978 60,271 120.7 4.0
Sales—-=mmmmm e o 22,446 47,285 49,708 121.4 5.1
Sales value--------momoom e 33,903 52,866 52,435 54.7 -0.8
Acyclic:
Production-----ccecmmmmc e 19,033 53,558 57,188 200.5 6.8
SalesS-—=-m o e o 19,958 49,311 59,058 195.9 19.8
Sales value--=--cocmcomm o 21,912 40,495 44,825 104.6 10.7
6. Plastics and Resin Materials
Cyclic:
ProducCtion--—=-ceommmmmocomom o 2,278,862 5,033,497 5,898,645 158.8 17.2
SaleS—===--mmmmmmmmmmmmecmmmmmemme oo 1,900,032 4,224,121 4,901,793 158.0 16.0
Sales value------c--ocmomome 518,501 1,036,940 1,121,366 116.3 8.1
Acyclic:
Production-----c-moeom e 2,628,779 8,759,452 10,461,020 297.9 19.4
Sales-----------=------ -- 2,438,853 7,753,242 9,495,658 289.3 22.5
Sales valu@-------=-oomcoommm e 864,523 1,635,690 1,785,605 106.5 9.2
7. Rubber-Processing Chemicals
Cyclic:
ProduUCtion-=-c=coommcomoommmoooococoemooo 159,182 220,139 263,554 65.6 19.7
881€§-—=—= === —mm o= mmmmmmmmmememoe o 115,704 169,970 199,357 72.3 17.3
Sales value----------mcmmmmme e 74,479 116,318 132,880 78.4 14.2
Acyclic:
Production--------ccmcmc e 29,150 43,994 49,093 68.4 11.6
Sales—--m-mmmm oo 22,127 30,878 36,583 65.3 18.5.
Sales value-------cmccmcmmmm o 14,289 15,477 18,388 28.3 18.8
8. Elastomers (Synthetic Rubbers)
Cyclic:
Production-------=-cmoc oo 1,938,732 2,297,637 2,563,065 32.2 11.6
Sales-----mm-mmm e 1,726,757 1,940,099 2,017,026 16.8 4.0
Sales valu@----=cocmccmom el 404,897 439,580 479,058 18.3 9.0
Acyclic: :
Production-----c-emcmmmmm e 521,811 1,524,908 1,705,021 226.8 11.8
Sales—--mmmmm oo e 509,262 1,321,945 1,545,678 203.5 17.0
Sales Value--m=mmmm—mm e 199,627 | 434,657 494,099 147.5 13.7
9. Plasticizers
Cyclic:
Production-------cmcmmm oo 348,210 929,871 985,101 182.9 5.9
L T T T T ——— 297,423 865,084 918,482 208.8 6.2
Sales Valu@-=—=cmcmomommee e 83,509 167,827 177,725 112.8 5.9
Acyclic: ’
Production-—=-=--cmome e 118,118 332,908 346,075 193.0 4.0
SaleS—=======m= = e o 100,984 296,767 320,182 217.1 7.9
Sales value---—--cccomomo oo 38,772 93,142 102,048 ©163.2 9.6

See footnote at end of table.
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TABLE 2.--Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished products,
average 1957-59, annual 1967 and 1968--Continued

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

Increase, or decrease (-)
Average
Chemical 1957-59 1967 1968
! 1968 over 1968 over
1957-59 [ 1966
Percent Percent
10. Surface-Active Agents
Cyclic:
Production 852,314 1,418,444 1,500,310 76.0 5.8
Sales---=—====- 800,432 852,238 887,339 M 4.1
Sales value 127,936 95,810 102,658 M 7.1
Acyclic:
Production 502,715 2,060,851 2,239,072 M 8.6
Sales----=======-- 432,135 897,786 1,110,878 Q) 23.7
Sales value 113,215 220,877 254,074 ) 15.0
11. Pesticides and Related Products
Cyclic:
Production-----=-=ce=mmmo-eooo-ccomco e 440,384 823,158 929,548 111.1 12.9
Sales--==mmmm—mm-=-e-m—m——e—————oo-com—oooo 375,627 681,532 722,661 92.4 6.0
Sales value------=-----------=-=-- —--- 150,837 627,742 697,295 362.3 11.1
Acyclic:
Production-------=======momm-——o—-oo-oo—ooo- 105,080 226,505 262,812 150.1 16.0
Sales--------=-====== 91,938 215,831 236,970 157.7 9.8
Sales value 49,049 159,301 151,945 209.8 -4.6
Cyclic:
Production 733,401 1,535,922 1,797,648 145.1 17.0
Sales-------- 445,252 775,540 902,506 102.7 16.4
Sales value 132,660 283,575 320,303 141.4 13.0
Acyclic:
Production 27,260,924 58,159,771 65,727,690 141.1 13.0
11,271,780 25,225,631 29,463,304 161.4 16.8
1,621,617 3,192,119 3,554,427 118.6 11.4

1pata for 1968 are not comparable with those for average 1957-59.

The following tabulation shows, by chemical groups, the number of companies that reported production in 1968 of
one or more of the chemicals included in the groups listed in table 6:

Number Number
Chemical group of Chemical group of
companies companies

Cyclic Intermediates-----------------c--coooooooo 217 Rubber-processing chemicals-------=-=m==e-oooooo- 33
Dyes—-=-—---==-==----o-----o—-—--o-sooseesso-oo-o 49 Elastomers (synthetic rubbers}------------------- 32
Benzenoid pigments------------==-=-------o-ooooo- 34 Plasticizers------------cccmmmememm e 58
Medicinal chemicals--------------------co--coooo- 109 Surface-active agents--------=--commco——mmo——oo-- 207
Flavor and perfume materials--------------------- 52 Pesticides and related products--------===--==--- 89
Plastics and resin materials--------------------- 288 Miscellaneous chemicals ---330
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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 weflects
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 tars. Petroleum asphalts are not usually
considered to be raw materials for chemicals.

The quantity of tar produced from coal in the United States in 1968
'l was 761 million gallons, or 2.5 percent less than the 780 million gallons
produced in 1967 (see table 1). U.S. production of water-gas and oil-gas
tars was not reported to the Commission for 1967 or 1968; production of
these tars amounted to 19 million gallons in 1962, the last year for which
production was reported to the Tariff Commission.

Consumption of tar in 1968 amounted to 751 million gallons, of which
644 million gallons was consumed in distillation and in other uses (by
tar distillers), 105 million gallons were used as fuel, and 2 million gal-
lons were consumed by coke-oven operators in miscellaneous uses (see table
2). Table 4 lists tar products and identifies the manufacturers.

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, Xxylene, naphthalene, creosote oil, and pitch of tar. Some of
these products are identical with those obtained from petroleum. Data
for materials derived from petroleum are included, for the most part, with
the statistics for like materials derived from coke-oven gas and tars, and
are shown in tables 1 and 3.

Domestic production of industrial and specification grades of benzene
reported by coke-oven operators and petroleum refinery operators in 1968
amounted to 1,000 midlion gallons--3.2 percent more than the 969 million
gallons reported for 1967. These statistics include data for benzene
produced from light oil and petroleum. Sales of benzene by coke-oven
operators and petroleum operators in 1968 amounted to 614 million gallons,
valued at $130 million, compared with 564 million gallons, valued at $135
million, in 1967. In 1968 the output of toluene! (including material
produced for use in blending in aviation fuel) amounted to 695 million
gallons--8.0 percent more than the 644 million gallons reported for 1967.
Sales of toluene in 1968 were 442 million gallons, vatued at $76 million,
compared with 385 million gallons, valued at $72 million, in 1967. The
output of xylene ! in 1968 (including that produced for blending in motor

! Statistics on production and sales of benzene, toluene, and xylene
by tar distillers cannot be shown because publication would reveal the
operations of 1nd1V1dua1 companies.
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fuels) was 537 million gallons, compared with 455 million gallons in
1967. About 99 percent of the 537 million gallons of xylene produced
in 1968 was obtained from petroleum sources.

Production of crude naphthalene in 1968 (including 376 million
pounds of petroleum-derived naphthalene) amounted to 902 million pounds,
compared with 898 million pounds in 1967. In 1968 the output of
creosote o0il for wood preservation was 127 million gallons (100 percent
creosote basis), compared with 126 million gallons in 1967. Production
of road tar in 1968 was 56 million gallons, compared with 50 million
gallons in 1967.

Some of the products included in the statistics in table 3 are de-
rived from other products for which data are also included in the table.
The statistics, therefore, involve considerable duplication, and for
this reason no group totals or grand totals are given. It is estimated
that, after duplication has been eliminated insofar as possible, the net
value of the output (from all sources) of these products and of tar
burned as fuel was $574 million in 1968, compared with $597 million in
1967 and $552 million in 1966. The total value of sales of those
products derived from coke-oven gas and tars, shown in table 3, amounted
to $138 million in 1968, compared with $136 million in 1967. Table 4
lists crude tar products and identifies the manufacturers.
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TABLE 1.--Tar and tar crudes: Summary of U.S. production of specified products, average 1957-59,
annual 1967 and 1968

[Leaders are used where the reported data are accepted in confidence and may not be published
or where no data were reported]

Unit : : : : )
Chemical . of : Average : 19¢7 ! 1968 .Increase, or decrease (-)
: quantity ¢ 1957-59 : : 1968 over : 1968 over
H : H : 1957-59 : 1967
Percent : Percent
T T : 1,000 gal--: 760,816 : 780,334 : 760,761 : () : -2.5
Benzene: : : : : : :
Tar distillers¥----c-ccoooomoaoon : 1,000 gal--: 27,130 : ... R : cen : e
Coke-oven operators-------------- : 1,000 gal--: 139,121 : 90,642 : 92,584 : -33.5 : 2.1
Petroleum operators-------------- : 1,000 gal--: 155,694 : 878,704 : 907,547 : 482.9 : 3.3
Total--------=-=--emmmmcmmmaaee : 1,000 gal--: 321,945 : 969,346 : 1,000,131 : 210.7 : 3.2
Toluene: : : : : :
Tar distillers---------==---=-"m- : 1,000 gal--: 4,162 : Cee : “es : . .
Coke-oven operators-------------- : 1,000 gal--: 31,007 : 19,357 : 19,645 : -36.6 : 1.5
Petroleum operators-------------- : 1,000 gal--: 204,421 : 624,454 : 675,534 : 230.5 : 8.2
Total--------------commmmmmmamn : 1,000 gal--: 239,590 : 643,811 : 695,179 : 190.2 : 8.0
Xylene: . : : : : :
Tar distillers---------=-=-==c-c--u : 1,000 gal--: 795 : .o : v : vee : ee
Coke-oven operators-------------- : 1,000 gal--: 8,908 : 5,488 : 5,576 : -37.4 : 1.6
Petroleum operators--------------: 1,000 gal--: 180,021 : “449,349 : “531,482 : 195.2 : . 18.3
Total----------=-cmmmmmm e : 1,000 gal--: 189,724 : 454,837 : 537,058 : 183.1 : 18.1
Naphthalene: : : : : : :
CrudeBem oo el : 1,000 1b-- : 396,882 : 520,991 : 525,711 : 32.5 : .9
Petroleum naphthalene, all : : : : : :
.grades-----------mmmo—mmmeoo oo : 1,000 1b- : ... : 376,679 : 375,945 C.. : -.2
Total-----=---=-memmcmmm e em e : 1,000 1b-- : 396,882 : 897,670 : 901,656 : 127.2 : .4

Distillate as such (100% : : : : : :
creosote basis)--------emmoooan : 1,000 gal--: 90,913 : 108,832 : 106,036 : 16.6 : -2.6
Creosote content of coal-tar : : : : :
solution (100% creosote : : : : :
basis)-----------emmmmmmmmme e : 1,000 gal--: 14,172 : 17,402 : 20,858 : 47.2 : 19.9
Total---=-=c-eccmmmeem—mcccee e : 1,000 gal--: 105,085 : 126,234 : 126,894 : 20.8 : .5

T TIncludes data for oil-gas, water-gas, and gas-retort tar reported to the American Gas Association for
1957-59 onily, and for coal tar reported to the Division of Bituminous Coal, U.S. Bureau of Mines.

2 Decreased by less than 0.05 percent.

3 Includes data for benzene produced from imported crude light oil.

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

5 Naphthalene solidifying at less than 79° C. Figures include production by tar distillers and coke-oven
operators and represent combined data for the commercial grades of naphthalene to avoid disclosure of the

operations of individual companies. Because of conversion between grades, the figures may include some
duplication. Statistics on naphthalene refined from domestic crudes are reported in the section on cyclic
intermediates.

6 Includes data for creosote 0il produced by tar distillers and coke-oven operators and used only in wood
preserving.



10 SYNTHETIC ORGANIC CHEMICALS, 1968
TABLE 2.--Tar: U.S. production and consumption, 1967 and 1968

(In thousands of gallons)

Product . 1967 . 1968
PRODUCTION
Coal tar from coke-oven byproduct plants, totallee-----eomeocmmmmmcooo e : 780,334 : 760,761
CONSUMPTION :
TOEALom - m = === === mmm = m o mm i mm e Mo mmem e omemem—e—m—mmmm e : 746,590 : 750,926
Tar consumed by distillation, total----------cromcmmmmm e : 594,621 : 644,371
Coal tar distilled or topped by coke-oven operators1---------------~---¢ ------- : 291,624 : 301,254
Coal tar and water-gas tar distilled by tar distillers?-----e-coocomacoiooaaao- : 302,997 : 343,117
Tar consumed chiefly as fuel’---moom oo oo oo : 129,009 : 104,905
Tar consumed otherwise than by distillation or as fuel, total---------c---ccou-o- ; 22,960 ; v
Coal tar consumed at coke-oven plants for roads and upkeepl---------e-ococeanan : 2,468 : 1,650

Coal tar, water-gas tar, and oil-gas tar processed at tar refineries, crude
tar consumed for upkeep at such refineries, and tar consumed in making gas :
and in special-purpose tar blends-=====-mtmom oo oo oo oo : 20,492 : (3)

71 Reported to the US. Bureau of Mines.

2 Reported to U.S. Tariff Commission. Represents tar purchased from companies operating coke ovens and
gas-retort plants and distilled by companies operating tar-distillation plants. For 1968, statistics
include tar consumed other than by distillation or as fuel by tar distillers.

3 Not publishable. (See footnote 2)
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TABLE 3.--Tar crudes: U.S. production and sales, 1968

[Listed below are all tar crudes for which any reported data on production or sales may be published. (Leaders
are used where the reported data are accepted in confidence and may not be published or where no data
were Teported.) Table 4 lists separately all products for which data on production or sales were reported
and identifies the manufacturers reporting to the U.S. Tariff Commission]

Unit Sales
Product of Production
quantity Quantity Value Unit
value’
1,000
dollars
Crude light oil:2 Coke-oven operators~------------- 1,000 gal-- 238,887 95,511 11,349 $0.12
Intermediate light oil: Coke-oven operators™~~~"~~" 1,000 gal-- 5,560 1,828 216 .12
Light-oil distillates:
Benzene, specification and industrial grades,
total? Fo oo 1,000 gal--| 1,000,131 614,037 | 129,725 .21
Coke-oven Operators-----=---=--=-==-----—cemo——-- 1,000 gal-- 92,584 97,433 21,311 .22
Petroleum operators---------=------=------c----- 1,000 gal-- 907,547 516,604 108,414 .21
Toluene, all grades, total? 3-eoeeoooomemoo_ 1,000 gal-- 695,179 442,002 | 76,459 .17
Coke-oven operators---------------c--m-e—coo-oo 1,000 gal-- 19,645 19,867 3,704 .19
Petroleum operators-----------=---c-moco---c--- 1,000 gal-- 675,534 422,135 72,755 .17
Xylene, all grades, total? 3e-eoeooomooeooooooo 1,000 gal-- 537,058 303,049 | 45,859 .15
Coke-oven operators-----------------—-o-—---a-- 1,000 gal-- 5,576 5,473 1,088 .20
Petroleum operators--------=-=---c---————co--o- 1,000 gal-- 531,482 297,576 44,771 .15
Solvent naphtha:? Coke-oven operators------------ 1,000 gal-- 3,714 2,921 460 .16
Naphthalene, crude (tar distillers and coke-oven
operators), t0tal ¥ mmmm e e 1,000 1b--- 525,711 333,810 15,379 .05
Solidifying at--
Less than 74° Ce=--memmmcomomcmmmc e 1,000 1b--- 75,849 59,492 2,565 .04
74° C. to less than 79° C-----mmcmmoccccccaaaa- 1,000 1b--- 449,862 274,318 12,814 .05
Crude tar-acid oils:2 Coke-oven operators---------- 1,000 gal-- 29,150 25,019 5,630 .22
Creosote 0il (Dead oil) (tar distillers ancd coke-
oven operators) (100% creosote basis), totalS--- | 1,000 gal-- 126,894 113,694 | 24,917 5,22
Distillate as such (100% creosote basis)--------- 1,000 gal-- 106,036 94,277 19,110 .20
Creosote content of coal-tar solution (100%
creosote basis)--------mmmomocme e 1,000 gal-- 20,858 19,417 | ¢ 5,807 .30
All other distillates, total----------coccmomcmnann 1,000 gal-- 90,230 22,132 4,173 .19
Coke-oven operators, total------------c-cecoooo-- 1,000 gal-- 9,933 6,007 602 .10
From light oil----c--o-mommcmcc e cece oo 1,000 gal-- 6,728 3,001 351 .12
Other” —--cmmmmm e 1,000 gal-- 3,205 3,006 251 .08
Tar distillers® ---ommmmmmmo oo 1,000 gal-- 80,297 16,125 3,571 .22
Tar, road-----===========-=me e 1,000 gal-- 56,262 52,615 6,428 .12
Tar (crude and refined) for other uses®------------ 1,000 gal-- 11,549 9,509 2,085 .22
Pitch of tar {tar distillers and coke-oven
operators): .
Hard (water softening point above 160° F.)------ 1,000 tons 1,019 794 27,462 34.59
Other! - ocmmm oo oo oo 1,000 tons 914 425 13,519 31.81

! ynit value per gallon, or ton, as specified.

2 pata reported by tar distillers are not included because publication would disclose the operations of
individual companies. Production of benzene and xylene by tar distillers decreased in 1968, compared with
1967; production of toluene increased. The annual production statistics for petroleum operators on benzene,
toluene, and Xyleme are not comparable with the combined monthly production figures, due to fiscal year
revisions.

3 Includes data for material produced for use in blending motor fuels.
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Footnotes for table 3--Continued

* Statistics represent combined data for the commercial grades of naphthalene. Because of conversion of
naghthalene from one grade to another, the figures may include some duplication.
Statistics include data only for creosote oil sold for, or used in, wood preserving. In 1968, production

of creosote in coal-tar solution (100% solution basis) amounted to 32,002 thousand gallons; sales were 30,335
thousand gallons, valued at 5,807 thousand dollars, with a unit value of $0.19 per gallon.

Includes value of coal tar used in preparing creosote in coal-tar solution.

Includes data for crude sodium phenolate.

8 Includes data for crude light oil, benzene, toluene, xylene, solvent naphtha, ethylbenzene, rubber-
reclaiming oils, pyridine crude bases, crude tar-acid oils, crude cresylic acid, neutral oils, methylnaphthalene,
and crude tetralin.

°® Includes data for tar used for paint, pipe covering, saturating, and other uses.

1% Includes soft and medium pitch of tar (water softening points less than 110° F., and 110°F. to 160° F.),
and pitch emulsion.

7

Note.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Division of
Bituminous Coal, U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced
in tar and petroleum refineries are compiled by the U.S. Tariff Commission.
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TABLE L.--Tar crudes: Manufacturers' identification codes, by products, 1968

[Tar crudes for which separate statistics are given in table 3 are marked with an asterisk (*); products
not so marked do not appear in table 3 because the reported data are accepted in confidence and may

not be published. Manufacturers' identification codes shown below are taken from the Appendix,
tables 1 and 2; these tables identify all U.S. producers of tar crudes (except producers that report

to the Division of Bituminous Coal, U.S. Bureau of Mines).]

Product Manufacturers' identification codes
(see Appendix, tables 1 and 2)
*Crude light S 1 CBT.
Light-oil distillates:
*Benzene, specification and industrial grades! --| ACY, KPP.
*Toluene, specification and other grades® ------ ACY, KPP.
*Xylene, all grades1 -------------------------- ACY, :
*Solvent naphthal —-coocmmomom o NEV, PAI.
*A11 other light-oil distillates® ------cocooooon ACP, KPT, PAI.
Pyridine crude bases!-----caoooomooo____ ACP, KPT.
*Naphthalene, crude, solidifying at--
*Less than 74° C! -coooommmm oo CcoP.
*74° C. to less than 79° C--!
74° C. to less than 76° C----oocooommmmmaaaao KPT.
76° C. to less than 79° C---c--cococoomoconcon ACP, KPT, PRD, RIL.
Methylnaphthalene------=--cocomommmm o KPT.
*Crude tar-acid oils--
Tar-acid content 5% to less than 24% ---------- ACP, COP, KPT, RIL.
Tar-acid content 24% to 51% -----------coceo- ACP.
Cresylic acid, crude------==--cmcccocomcmamocno ACP, KPT, PRD.
*Creosote oil (Dead oil):
*Distillate as such® ------cceccmcmccco ACP, CBT, COP, HUS, JEN, KPT, RIL, WTC.
*Creosote in coal-tar solution?! ---coeoooccoooooo ACP, KPT, RIL.
*A11 other distillate products’ --c-cemoacaaaoao- ACP, PAI.
*Tar, Toad--==--=c--cmmmmm e ACP, KPT, RIL, WTC.
*Tar for other uses:
Crude----=====ccememmm e KPT, RIL.
Refined-=-=--=-ccommmcm e ACP, KPT.
Pitch of tar:
Soft and medium (water softening points less ACP, CBT, COP, KPT, RIL.
than 110° F., and 110°F. to 160° F).!
_*Hard (water softening point above 160° F.)! ----| ACP, HUS, JEN, KPT, RIL.
Pitch-of-tar coke and pitch emulsion-------------- JEN.

1 Does not include manufacturers' identification codes for producers that report to the Division of
Bituminous Coal, U.S. Bureau of Mines. These producers are listed in the U.S. Bureav of Mines Mineral
Industry Survey, February 4, 1969, entitled "Coke Producers in the U.S. in 1967."

388-333 0 - 70 - 2






CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR 15
CHEMICAL CONVERSION

Crude products that are derived from petroleum and natural ga.s1 are
related to the intermediates and finished products made from such crudes
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 crude products derived from petroleum are identical with those derived
from coal tar (e.g., benzene, toluene, and xylene). Considerable duplication
exists in the statistics on the production and sales of petroleum crudes be-
cause some of these crude chemicals are converted to other crude products de-
rived from petroleum and because data on some production and sales are re-
ported at successive stages in the conversion processes. Notwithstanding
these duplications, the statistics are sufficiently accurate to indicate
trends in the industry and to serve as a basis for general comparsion. Many
of the crude products for which data are included in the statistics may be
used either as fuel or as basic materials from which to derive other chemicals,
depending on prevailing economic conditions; but in this report every effort
has been made to exclude data on materials that are used as fuel; however,
data are included on toluene and xylene which are not used directly as fuel
but in blending aviation and motor-grade gasolines.

The output of crude products derived from petroleum and natural gas
as a group amounted to 62,017 million pounds in 1968, or 13.9 percent more.
than the 54,438 million pounds reported for 1967 (table 1). The larger out-
put in 1968 is accounted for chiefly by increased production of ethylene,
propylene, xylenes, toluene, and benzene. Sales of crude chemicals from
petroleum in 1968 amounted to 34,189 million pounds, valued at $920 million,
compared with 29,453 million pounds, valued at $858 million, in 196T7.

The output of aromatic and naphthenic products from petroleum amounted
to 18,285 million pounds in 1968, compared with 16,455 million pounds in 1967.
Sales in 1968, which amounted to 11,583 million pounds, valued at $271 million,
were 1,631 million pounds larger, and valued at $4 million more, than those
in 1967. The output of 1° and 2° benzene from petroleum amounted to 6,698
million pounds in 1968--3.3 percent more than the 6,485 million pounds produced
in 1967. The output of toluene in 1968 was 4,911 million pounds--8.2 percent
more than the 4,540 million pounds produced in 1967. Production of xylene
was 3,832 million pounds in'1968, compared with 3,240 million pounds in 196T7.
These figures include toluene and xylene used in blends in aviation and motor-
grade gasolines. Production of naphthalene from petroleum sources in 1968
was T34 thousand pounds less than production in 1967. The output of 20.2
million pounds of naphthenic acids in 1968 was 4.3 million pounds less than
that produced in 1967T.

! Statistics on aromatic chemicals from coal tar are given in the
previous section, "Tar and Tar Crudes'.
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Production of all aliphatic hydrocarbons and derivatives from petroleum
and natural gas was 43,733 million pounds in 1968, compared with 37,983 mil-
lion pounds in 1967. Sales of these products were 22,606 million pounds,
valued at $649 million, in 1968, compared with 19,501 million pounds, valued
at $592 million, in 1967. The statistics on production of acetylene include
only acetylene produced from hydrocarbons and used as a raw material in the
production of other chemicals. Total production of acetylene for chemical
synthesis is reported to the U.S. Bureau of the Census. In 1968, production
of acetylene from hydrocarbon sources, amounted to 475 million pounds. Pro-
duction of ethylene was 13,151 million pounds in 1968--10.9 percent more than
the 11,855 million pounds produced in 1967. The output of propylene and
propane-propylene mixture was!7,025million pounds in 1968--10.0 :percent more
than the 6,389 million pounds produced in 1967. Production of 1,3-butadiene,
one of the principal ingredients of S-type synthetic rubber, was 2,929 million
pounds in 1968, compared with 2,660 million pounds in 1967. The output of
1,3-butadiene in 1968 was the largest on record.

Data for 1968 on crude products from petroleum and natural gas for chem-
ical conversion was supplied by T2 companies and company divisions.

Table 2 lists crude products from petroleum and natural gas and identi-
fies the manufacturers.
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TABLE 1.--Crude products from petroleum and natural gas for chemical conversion:

and sales, 1968

U.S. production

17

[Listed below are the crude products from petroleum and natural gas for chemical conversion for which any

reported data on production or sales may be published.

(Leaders are used where the reported data are

accepted in confidence and may not be published or where no data were reported.) Table 2 lists separately

all products from petroleum and natural gas for chemical conversion for which data on production or sales

were reported and identifies the manufacturer of each]

Sales
Product Production Unit
Quantity Talue valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 62,017,206 | 34,189,278 | 919,950 | $0.027
AROMATICS AND NAPHTHENES?
Total 18,284,611 | 11,582,833 | 271,1L46 .023
Benzene (1° and 2°), total 6,697,697 3,812,537 | 108,L41k .028
Benzene, 1° 5,908,207 e e AR
Benzene, 2° 789,490
Naphthalene, all grades 375,945 - 243,94k 17,135 .070
Naphthenic acid 20,210 . . ] ...
Sodium carbolate and phenate, crude 9,475 9,991 349 .035
Toluene, all grades, total 4,911,132 3,068,920 72,755 .02k
Nitration grade, 1° 3,118,288 2,272,856 58,850 .026
Pure commercial grade, 2° 555,944 217,249 2,225 .010
Solvent grade, 90% 177,875 vee ven ves
All other? 1,029,025 578,815 11,680 .020
Xylenes, mixed, total 3,831,986 2,145,523 | b, 771 .021
Xylene, 3° 668,425 413,515 11,947 .029
Xylene, 5° 567,470 533,490 14,022 .026
A1l other?® 2,596,091 1,198,518 18,802 .016
All other aromatics and naphthenes" 2,438,166 2,301,918 27,722 .012
ALIPHATIC HYDROCARBONS
Total 43,732,595 | 22,606,445 | 648,80k .029
C, hydrocarbons, total 15,681,999
Acetylene® 475,193 ... e ...
Ethan 2,056,198 1,031,729 8,596 .008
Ethylen 13,150,608 3,367,284 | 115,57k .03k
C3 hydrocarbons, total 12,972,138 8,547,962 | 127,378 .015
Propane 5,947,586 | 5,300,403 52,700 .7210
Propylene® 7,024,552 3,247,559 4,678 .023
Cy hydrocarbons, total 10,591,992 7,025,126 | 277,876 .0k0
1,3-Butadiene, grade for rubbers (elastomers)-—————mmm————- ) 2,928,722 1,942,621 | 171,917 .088
Butadiene and butylene fractions 1,042,862 245,434 7,217 .029
n-Butane 2,105,108 1,120,473 12,336 .011
1-Buten 43,769 40,925 2,313 .057
1-Butene and 2-butene mixture’ 1,465,701 1,319,993 35,059 .026
Isobutan 659,290 260,180 2,922 .011
Isobutylene 1,611,720 ... ves ves
A1l other® 734,820 2,095,500 L6,112 .022
Cs hydrocarbons, total 457,295 192,813 5,086 -1 .026
Isopren 171,3k0 vee cen ves
All other® 285,955 192,813 5,086 .026

See footnotes at end of table.
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TABLE 1.--Crude products from petroleum and natural gas for chemical conversion:

U.S. production
and sales, 1968--Continued

v Sales
Product Production s

Quantity Value Unltx

value

1,000 1,000 1,000 Per
pounds pounds dollars pound

ALTPHATIC HYDROCARBONS--Continued

A1l other aliph?tic hydrocarbons and derivatives, total--—---- 4,029,171 2,441,531 11k,294 | $0.04T
Alpha olefins!’® 339,128 295,422 17,307 .058
Heptenes, mixed 274,965 178,208 7,170 .040
Hexan 232,360 201,9Lk4 6,395 .032
Nonene (Tr:i.;?ropylene) 172,690 135,535 L,887 .036
Polybutene 153,932 145,307 12,876 | .089
Tetrapropylen 384,171 220,576 9,357 .ok2
Hydrocarbon derivatives'? 39,161 31,649 7,566 .239
All other!? 2,432,764 1,232,890 | 148,736 .oko

! calculated from rounded figures.

2 The chemical raw materials designated as aromatics are in some cases identical with those obtained from
the distillation of coal tar; however, the statistics given in the table above relate only to such mate-
rials as are derived from petroleum and natural gas. Statistics on production or sales of benzene, toluene,
xylene, and naphthalene from all sources are given in tables 1 and 3 of the preceding report on "Tar and Tar
Crudes, 1968." ‘

3 Tpcludes toluene and xylene used as solvents, as well as that which is blended in aviation and motor
gasolines.

% Tncludes data for 90-percent benzene, crude cresylic acid, alkyl aromatics, distillates, solvents,
miscellaneous cyclic hydrocarbons.

5 production figures on acetylene from calcium carbide for chemical synthesis are collected by the U.S.
Bureau of the Census.

8 Tncludes data for propane-propylene mixture. )

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

and

8 Includes
% Includes
10 Tncludes
11 Tpeludes
12 Tpcludes
13 Tncludes

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

data for pentanes, pentenes, and C, hydrocarbon mixtures.

data for the following molecular weight ranges: C,-C.; Ce=Cro3 €C,1Cyss Ci5Cyhys and C, ~C,,-
compounds having a molecular weight of 3,000 or less.

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

data for ethane-ethylene mixture, heptane, isopentane, methane, octanes, n-paraffins, and

hydrocarbon mixtures.
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TABLE 2.--Crude products from petroleum and natural gas for chemical conversion :

Marufacturers' identi-

fieation codes, by products, 1968

[Crude products from petroleum and natural gas for chemical conversion for which separate statistics are

given in table 1 are marked below with an asterisk (¥);
1 because the reported data are accepted in confidence and may not be published.
tification codes shown below are taken from the Appendix, tables 1 and 2.

products not so marked do not appear in table
Manufacturers' iden-
An x signifies that the

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

Chemical

Manufacturers' identification codes
(see Appendix, tables 1 and 2)

AROMATICS AND NAPHTHENES

*Benzene (except motor grade):
#*Benzene, 1°

*¥Benzene, 2°
Cresylic acid, crude
¥Naphthalene, all grades
*¥Naphthenic acids:

Acid number lower than 150

Acid number 150-199

Acid number 200-22L

Acid number 225-2L49
*Sodium carbolate and phenate, crude——————————e——-—
*¥Toluene:

*Nitration grade, 1°

¥Pure commercial grade, 2°
*Solvent grade, 90%
A1l other

*¥Xylenes, mixed:
Aviation grade
*3° grade
*#5° grad
All other

All other aromatics, naphthenes, distillates and
solvents.

ALIPHATIC HYDROCARBONS

Methan

C, hydrocarbon:
*¥C, hydrocarbons:
*¥Adetylene
¥Ethane
¥Ethylene

C, and C; hydrocarbons, mixed
*C, hydrocarbons:
¥Propan

¥Propane-propylene mixtur
¥Propylene

*C, hydrocarbons:
¥],3-Butadiene, grade for rubbers (elastomers)—

¥Butadiene and butylene fractions——————e——————-

*¥p-Butan

ACU, APR, ASH, ATR, CCP, COR, CSD, CSO, CSP, DIH,
DXS, ENJ, GOC, GRS, MOC, MON, PLC, PPR, SHC, SHO,
SIN, SKO, SM, SNT, SOG, SUN, TOC, TX, UOC, VEL, VPT.
ACC, CO, DOW, SHO, SOC, UCC.
PRD.
ASH, COL, MON, SUN, TID.

ATR, SUN, TX.

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

PRD.

ATR, CSP, SIN.

ASH, ATR, CSD, CSP, DLH, DXS, ENJ, GOC, MOC, MON,
PLC, PPR, SHC, SHO, SIN, SNT, SOG, SUN, TOC, TX,
uce, UOC, VEL, VPT.

COR, DOW, ENJ, LEN, MON.

CO, FG, SKO.

ACC, CSD, DXS, ELP, GRS, PLC, SHC, SHO, SM, SOC,
TOC, TX, VPT.

CsD, CSO.
ATR, DLH, MOC, PPR, UCC, UOC.
ASH, SIN, SOG, TX.
ccP, COR, CSD, CSP, DXS, ENJ, GRS, LEN, MON, PPR,
SHO, SM, SNT, SOC, SUN, TOC, VPT.
ACC, ACU, CBN, CPX, DUP, ELP, ENJ, FG, JCC, LEN,
MOC, MON, OMC, PLC, PRD, SOC, SOG, SOI, TX, USI, VPT.

CCP, MON.

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

ACU, CCP, ENJ, MON, PAN, PLC, SHO, SM, SOI, TX, USI.

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

COR, CSO, ENJ, GYR, MON, PLC.

AMO, APR, ASH, CCP, CSD, CSO, DXS, ENJ, GOC, GRS, JCC,
MOC, OMC, PAN, PLC, SHO, SIN, SM, SNT, SOG, SOI, SPI,
TX, UOC, USI.

ENJ, GOC.

ACU, AMO, ASH, ATR, BFG, CBN, CCP, CPX, CSO, DOW, EKX,
ELP, ENJ, GOC, JCC, KPP, MOC, MON, PLC, SHC, SHO,
SIN, SIO, SM, SNT, SOG, SOI, SPI, SUN, TX, UCC, UOC.

CBN, CPY, DOW, DUP, ELP, ENJ, FRS, GGC, MON, PLC, PTT,
SBI, SHO, SM, SOC, SPI, TID, TUS, UCC.

ACU, DOW, GOC, GYR, KPP, MOC, PLC, PTT, SHC, SHO, SIN,
soc, SPI.

COR, CSD, DXS, GRS, MOC, OMC, PAN, PLC, SHO, SM, SNT,
S0C, SOG, USI.
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TABLE 2.--Crude products from petroleum and natural gas for chemical conversion : Monufacturers' identi-
fieation codes, by products, 1968--Continued

Manufacturers' identification codes

Chemical .
(see Appendix, tables 1 and 2)

ALIPHATIC HYDROCARBONS--Continued

*C, hydrocarbons--Continued

*] -Buten GOC, PLC, PTT.
2-Butene MON, PLC, PTT.
¥1-Butene and 2-butene mixture cso, ENJ, GOC, PLC, PTT, SHO, SOC, SPI, TX.
*¥Isobutane DXs, ELP, MOC, OMC, PAN, PLC, SHO, SOI, TX, USI.
*¥Isobutylen ENJ, PTT, SHC, SHO, SIN.
All other APR, BFG, CPX, ENJ, JCC, MON, PLC, SM, USI.
*Cs hydrocarbons:
Isopentane (2-Methylbutane) PAN, PLC, SHO, SM.
*Isoprene (2-Methyl-1,3-butadiene)-——————————o ENJ, GYR, MON.
n-Pentan APR, MOC, PIC.
All other ENJ, GYR, MON, PLC, USI.
Cg hydrocarbons:
¥Hexane ENJ, PLC, SOG, UOC.
Neohexane (2,2-Dimethylbutane) PLC.
All other APR, PLC.
C, hydrocarbons:
n-Heptane EKX, PLC, SOG, UCC.
¥Heptenes, mixed csDb, ENJ, GOC, HOU, SIN, SOI, TID.
All other ENJ, TX.
Cg hydrocarbons:
Diisobutylene (Diisobutene) ATR, PTT, TX.
n-Octane PLC, SOG.
2,2,4-Trimethylpentane (Iso-octane)-——————e—eeo PIC.
All other PLC.
Hydrocarbons, Cg and above:
*Nonene (Tripropylene) ENJ, GOC, UOC.
¥Polybutene ACC, CSD, SOC, SOI.
*Tetrapropylen ATR, CO, DXS, ENJ, GOC, SOC, SUN, TX, UOC.
Tridecene concentrate ENJ.
Triisobutylen ATR.
A1l other ATR, CO, COR, ENJ, GOC, HOU, KEN, PLC, SHC, SIN, SOC,

SpI, SUN, TID, TX, UCC.
*¥A11l other aliphatic hydrocarbons and derivatives:

Hydrocarbons:
¥Alpha olefins--Molecular weight ranges:
Cg=Co GOC, GYR, PLC, SOC.
Cg-Cyo GOC, sOC.
C11-Ci1s ENJ, GOC, SOC.
A1l other EKX, GOC, KPP, SOC, TID.
¥Hydrocarbon derivatives:
1-Butanethiol PAS, PLC.
tert-Butyl-mercaptan (2-Methyl-2-propane- PAS, PLC.
thiol).
Cyclohexyl mercaptan PAS, PLC.
Di-tert-butyl disulfide PLC.
Di-tert-nonylpolysulfide PAS.
Ethyl mercaptan (Ethanethiol) _ PAS, PLC.
Isopropyl mercaptan PAS.
Methyl mercaptan (Methanethiol )=————m——me—aan ACC, PAS.
tert-Nonyl mercaptan PAS.
tert-Octyl mercaptan PAS.
n-Propyl mercaptan (l-Propanethiol)-———————— PAS, PLC.

All other EKX, PAS, PLC, UCC.
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Cyclic intermediates are synthetic organic chemicals derived
principally from coal-tar crudes produced by destructive distillation
(pyrolysis) of coal and from petroleum and natural gas. Most cyclic
jintermediates are used in the manufacture of more advanced synthetic
organic chemicals and finished products, such as dyes, medicinal chemi-
cals, elastomers (synthetic rubbers), pesticides, and plastics and
resin materials. Some intermediates, however, are sold as end products
without further processing. For example, refined naphthalene may be
used as a raw material in the manufacture of 2-naphthol or of other more
advanced intermediates, or it may be packaged and sold as a moth repel-
lent or as a deodorant. In 1968 nearly half of the total output of
cyclic intermediates was sold; the rest was consumed chiefly by the
producing plants in the manufacture of more advanced intermediates and
finished products.

Total production of cyclic intermediates in 1968--25,014 million
pounds--was the largest on record, and was 20.3 percent larger than the
output of 20,793 million pounds reported for 1967. The larger output
of cyclic intermediates in 1968 reflects the increased demand by the
chemical products industries, particularly those industries that pro-
duce plastics materials, pesticides, dyes, and plasticizers, and - an

increase in exports. Sales of cyclic intermediates in 1968 amounted
to 11,328 million pounds, valued at $1,131 million, compared with 9,461
million pounds, valued at $1,000 million, in 1967. In terms of quantity,

sales of cyclic intermediates in 1968 were 19.7 percent larger than those
in 1967 and in terms of value, 13.1 percent larger. '

Production of ethylbenzene in 1968 was 4,034 million pounds, or 20.5
percent larger than the 3,347 million pounds reported for 1967.  Output
of styrene in 1968 was 3,698 million pounds, an increase of 12.8 percent
over the 3,278 million pounds in 1967. Other intermediates whose pro-
duction exceeded 1 billion pounds in 1968 were cyclohexane (2,039 mil-
lion pounds), phenol (1,513 million pounds), cumene (1,347 million pounds),
p-xylene (1,316 million pounds), and dimethyl terephthalate (1,309 mil-
lion pounds). The output of other large-volume intermediates in 1968
compared with 1967 were: Ortho-xylene, 944 million pounds (91.4 percent
larger than in 1967); terephthalic acid, 927 million pounds (33.5 percent
larger); alkylbenzenes, 758 million pounds (10.7 percent larger); phthalic
anhydride, 744 million pounds (2.2 percent larger); cyclohexanol, 717
million pounds (not published in 1967); and chlorobenzene, 576 million
pounds (19.1 percent larger). Production of isocyanates amounted to
339 million pounds (31.8 percent larger than in 1967), and production of
aniline was 263 million pounds, an increase of 16.8 percent over 1967.

The above 15 chemicals accounted for 82 percent of the total output of
cyclic intermediates in 1968.
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Table 1 gives statistics on production and sales of cyclic inter-
mediates in 1968. In general, the classification of a given chemical
as an intermediate is determined by the way in which the greater part
of its output is consumed. Individual statistics given in the table
represent 90 percent of the total quantity of intermediates produced.
Since many of the intermediates included in the statistics represent
successive steps in production, the totals necessarily include con-
siderable duplication.

Table 2 lists these products alphabetically and identifies the
manufacturers, and table 3 in the Appendix shows imports of intermediates
and related products during 1967 and 1968.
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Table 1. --Cyclic intermediates: U.S. production and sales, 1968
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[Listed below are all cyclic intermediates for which any reported data on production or sales may be published.
(Leaders are used where the reported data are accepted in confidence and may not be published or where no data were
reported,) Table 2 lists alphabetically all cyclic intermediates for which data on production or sales were re-

ported and identifies the manufacturer of each]

Sales
Chemical . Production i Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
0 25,013,938 11,328,129 | 1,131,433 $0.10
Acetanilide, teCh-— e 3,621 534 | 146 .27
Acetophenone, tecCh-=v=sicmmmo oo 1,742 659 190 .29
Alkylbenzenes2--=——==mmmmmm oo e e 757,594 735,155 68,210 .09
4V-Aminoacetanilide (Acetyl-p-phenylenediamine)--------c-ceceaca-- 746 vee e vee
1-Aminoanthiraquinone and salt---=-=--=mcmmmcmmm ool 1,189 cee ves eee
2-Aminoanthraquinone and salt--=--=-=cemmm e 962 e oo cee
1-Amino-4-benzamidoanthraquinone-=-==--=ceemmmcecmccmmee e 47 cee eee oo
7- (p-Aninobenzamido) -4-hydroxy-2-naphthalenesulfonic acid----=---- 23 oo e ees
2-Amino-p-benzenedisulfonic acid {[SO3H=1]-m=comcmmmccmcccoaamaaaa 28 oo cee vee
1-Amino-5-chloroanthraquinone--=--=-==ccocomcmmmmccmco e 105 cee .o .o
3-Amino-5-chloro-2-hydroxybenzenesulfonic acid------c-ccccmecaaaa-o 8 veo oee cee
6-Amino-4-chloro-m-toluenesulfonic acid ﬂ503H=1]--- --------------- 796 coe oo ves
1-Amino-2,4-dibromoanthraquinone-----==-eoccomccacaan. e ——— 339 cee cee ees
1-Amino-9,10-dihydro-9,10-dioxo-4-p-toluenesulfon-
amido-2-anthracenesulfonic acid, sodium salt--c-ccce—ccaacaaaao 16 oo - e oo
4-Amino-3-hydroxy-1-naphthalenesulfonic acid (1,2,4-acid)--------- 934 oo ces cee
6-Amino-4-hydroxy-2-naphthalenesulfonic acid (Gamma acid), ’ }
sodium Salt-eemmec e e 464 60 91 1.52
7-Amino-4-hydroxy-2-naphthalenesulfonic acid (J acid),
sodium salt---cemmreccenenac e c e e e e 727 soe ces e
N- (4-Amino-3-methoxy-1-anthraquinonyl)-p-toluenesulfonamide------- 12 e .ee oo ”
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)------=---c--- 927 e oo e
7-Amino-1, 3-naphthalenedisulfonic acid (Amino G acid)------------- 952 cee cee e
4-Amino-1-naphthalenesulfonic acid (Naphthionic acid)------------- 173 e e e
6-Amino-2-naphthalenesulfonic acid (Broemner's acid)-----------=-- 95 . coa . e
8-Amino-1-naphthalenesulfonic acid (Peri acid)----------=cccccou-- 187 cee ee e
2-Amino-5-nitrobenzenesulfonic acid /[[SO3H=1]-=mmmcccmmmcmcmcmcaao 42 e e e
2-Amino-4-nitrophenol---coeccccmomor e 192 e oo e
4-Amino-4'-nitro-2,2'-stilbenedisulfonic -acid----=-====c-cmcceaa-- 200 e ces ves
p- [ (p-Aminophenyl)azo]benzenesulfonic acid--=---ccccccccamcacanaax 259 cee oo e
4-Amino-m-toluenesulfonic acid [SO3H=1]-mmaccmcccmcmccmmamcceeeao 233 e e e
Aniline (Aniline 0il)-mmeeccmccmcc o 263,432 125,273 13,504 .11
7<Anilino-4-hydroxy-2-naphthalenesulfonic acid (Phenyl J acid)---- 57 cee ves e
Anilinomethanesulfonic acid and salte-ecmcmmccccmcmmcaamacmmcnaaao 302 cee e e
8-Anilino-1-naphthalenesulfonic acid (Phenyl peri acid)--~-=----e--- 268 cee cee oo
0~Anisidinesmeeacec e e 1,706 1,051 744 .71
o-Anisidinomethanesulfonic acid-~=mcmccccmcmcmc e 496 cee e cee
N,N'-(1,5-Anthraquinonylene)dianthranilic acid--------ccccceucoaa- 34 e cee ves
Benzaldehyde, teCh-m=mmmmmmm oo oo e 3,737 3,932 1,665 .42
1-Benzamido-5-chloroanthraquinone--=====-=- B 103 aee .o Tees
7H<Benz[de]anthracen-7-one (Benzanthrone)----=-e-ceoccmcmccmancna- 1,914 ‘e .ee .ee
Benzoic acid, tech=mmmmm oo m oo oo e 21,911 8,357 1,472 .18
0-Benzoylbenzoic acide-mmmmmmmmccommc e ccm e nan 4,699 oee ees oee
[3,3'-Bianthra[l,9-cd]pyrazole]-6,6'~(2H,2'H)dione (Pyrazole-
anthrone yelloW)=-=mmeommececcccmecccccccccceeccceace————— e 21 o ces .ee
[4,4'-Bi-7H-benz[de]anthracene]-7,7'~dione=mmmemmmcoccccccamcaaaax 520 vee eee oo
1,4-Bis [1-anthraquinonylamino]anthraquinone~e=eemmecemecccmemcaan" 100 ces aee oee
3-Bromo-7H-benz[de]anthracen-7-one (3-Bromobenzanthrone)---------- 151 cee eee eee
2-Bromo-4,6-dinitroaniline----------cccmmcm e 112 cee ) oo
1-Bromo-4- (methylamino)anthraquinone--=----=-cccoccmmmmamo 45 .o see oo
1-Chloroanthraquinone--—-- - oo cmmm oo 215 e cee vee
2-Chloroanthraquinone==-—= == oo oo e e mee e 863 cee ces ces
Chlorobenzene, MONO- ====c-eccmmom oo mcccmcccceee 575,751 142,654 8,501 .06
o- (p-Chlorobenzoyl)benzoic acid--==-=emecmcmmmmo e 1,485 cee eee cee
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene)--------------~- 6,626 2,192 341 .16

See footnotes at end of table.
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Table 1.--Cyclic intermediates: U.S. production and sales, 1968--Continued
Sales
Chemical Production N
Quantity Value V:?;:;
1,000 1,000 1,000 Per
pounds pounds dollars pound
6-Chlorometanilic acid------------------------, ------------------ 10 wie e . cee
1-Chloro-2-methylanthraquinone=--==—=--me s oo oo oo oo 267 oo oo ee
2-Chloro-4-nitroaniline (o-Chloro-p-nltroanlllne) ---------------- 348 355 324 $0.91
4-Chloro-2-nitroaniline (p-Chloro-o-nitroaniline)----c--ecececan- e 491 403 .82
1-Chloro-5-nitroanthraquinone------=-c-ccmcmcmmccmomcmcm e een 110 wye cee cee
1-Chloro-2-nitrobenzene (Chloro-o-nitrobenzene)------------cc-c-- eee 14,623 1,172 .08
4-Chloro-3-nitrobenzenesul fonamide----------ccmcmmcmnccconx ————— 372 e ces ees
4-Chloro-3-nitrobenzenesulfonic acid---=-=coccoccccmcccncannnanan 174 ces cee cee
4-Chloro-3-nitrobenzenesulfonyl chloride-------cecoccmcmmncenaan- 390 oo .o e
o-Chlorotoluene (Benzyl chloride)----=--scmmmccccaccmcnncccannaan 72,968 16,544 2,591 .16
[(4-Chloro-o-tolyl)thiojacetic acid---=mm--o--cmmmmmcccccaocaaaan 47 ees . ees
CTesols, tOtaldemmm oo oo oo oo e 81,902 73,517 15,153 .21
0-Cresol-===m=mmcmcmc e e e e e me e e e e mmmmmm— 17,494 18,614 2,704 .15
(m,p)- Cresol --------------------------------------------------- 41,368 33,421 5,205 .16
All other—- e m e e 23,040 21,482 7,244 .34
Cresylic acid, refined®---mmmmmmmmomomc oo cenee - 63,985 59,645 9,463 .16
Cumene-------- B T e C L L L L - 1,347,230 cee Lees e
CycloheXane---====cmmmmmmmm oo oo oo e e m e s oo amasaaaes 2,038,950 |1,949,770 65,409 .03
Cyclohexanol----~====memcmmecemcemmcccccamccccccm oo acao oo ———- 716,926 4,338 910 .21
CycloheXanone= == ====== == m e e e o o o e o m o m oo mm e 481,892 20 369 2,846 .14
1,4-Diaminoanthraquinone=-==-==m=mmmm==mmmmmoc oo oo 55 vee eee vee
2,6-Diaminoanthraquinone---====meeemcceemccccacccmmcco oo 306 e e cee
1,4-Diamino-2,3-dihydroanthraquinone-------~=--=-coc-ccooonmomnn- 754 e cee cee
4,4'-Diamino-2, 2'-stilbenedisulfonic acid---==eememccamcmaamcaaao 7,775 cee e cee
4, 5'-D1benzam1do-1 1'-iminodianthraquinone------=memceccencanaam-" 143 e P cee
1,5-Dibenzoy1naphtha1ene ----------------------------------------- 559 eee veos cee
3,9-Dibromo-7H-benz[de] anthracen-7-one--=--==-=m==--mmoemcamomoa- 248 ves . cee
1,5-Dichloroanthraquinone---==-=-====aa-o-mcomcmonanann N -= 72 oo cee ces
o-Dichlorobenzene==m=-mememccmcmcmce e mc e e mm e mmmmacaaaa- 60,603 46,290 4,977 .11
p-Dichlorobenzene----====semmmmmmmomam oo oomm oo mo oo mmmomoe e 70,338 69,117 6,646 .10
3,3'-Dichlorobenzidine base and salts-----=--m-c=ccmccmnoaoccaon- 2,940 2,828 3,292 1.16
2,5-Dichloro-4- (3-methyl-5-0x0-2-pyrazolin-1 —yl)benzenesulfonlc
F T e T i e ekt 293 eee cee cee
3-(2',6'-Dichlorophenyl)-5-methyl-4-isoxazolecarbonyl chlorlde--- oo 26 420 16.15
chyclopentadlene (includes cyclopentadiene)-=m=m==mmmacocaaan - 67,078 41,505 2,182 .05
N,N-Diethylaniline---=---ccn-=c-c-commecccnnononconannnan N 1,452 1,113 581 .52
9,10-Dihydro-9,10-dioxo-1,5-anthracenedisulfonic acid,
dlsodlum Salt-----—c-emmemmmmmmmmmmmca—mcmcmmcc s s cs e s cmm——— 460 oo vee o
9,10-Dihydro-9,10-dioxo-1,8-anthracenedisulfonic acid,
potassium salt----m-o--c-commmmmme o eseommommmmses oo 318 oo ces ees
9,10-Dihydro-9,10-dioxo-2,6-anthracenedisulfonic acid and salt--- 622 cos ces ces
9,10-Dihydro-9,10-dioxo-1-anthracenesulfonic acid and salt
(Gold salt)=----====comemmmee e mceoemmmc oo m—oocmesmseane - 3,196 e oo cen
9,10- D1hydro-5 -nitro-9,10-dioxo-1-anthracenesulfonic acid-------- 151 e oee cee
1 4—D1hydroxyanthraqu1none (Quinizarin)--==-e-ecec-a= e - 2,322 416 503 1.21
1,5-Dihydroxyanthraquinone (Anthrarufin)-----------=--c-cc-conen- 175 vee cee P
1,8-Dmhydroxy -4,5-dinitroanthraquinone (4,5-Dinitrochrysazin)---- 159 cee e cee
16,17-D1hydroxyv1olanthrone (Dihydroxydibenzanthrone)-~-=====a=a- 397 ces oo e
N,N-Dimethylaniline--=-==--m-mmmmomoococcccccccocccmcmmcmcconnnee 17,438 10,079 1,968 .20
2,2-Dimethyl-1,1'-bianthraquinone---===m-=-coooocomoooooocooooaan 135 ves ‘e oo
2,4-Dinitroaniline-----=cmemocamu- S L EEEE L L PP PP 207 111 80 .72
3',4-Dinitrobenzanilide-=-==n=mmmmmoocmcomccmcoccnoommommneoone e 15 . oo e
2,4-Dinitrophenol, tech=-===-=mmm=mccmmamaacooaooocooccmcmmo e 863 oo oo e
4,4'-Dinitrostilbene-2,2'-disulfonic acid--=-====-=cmccnmmmncnnnn 11,319 oo oo cee
Diphenylamine-----======mmmeemomommcmcme—m—c oo oo o mmoonomomoneaee 32,165 28,956 6,026 .21
1,4-Di-p-toluidinoanthraquinone--==-=======u--- et L T E L) 126 .o ves
Divinylbenzene---====cmmmcmmemmom oo mmmmoooeeecamssmnoea - 2,845 2,193 1,584 .72
p-Dodecylphenol--=-==mmomamacmmmmmao oo s cmmmamm—mean EEECEEEEE ~———— 5,556 cee oo cee
o~ (N-Ethylanilino)-p-toluenesulfonic acid-===m=nmncnnaa- e L) 299 cee oo e
See footnotes at end of table.
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Table 1. --Cyclic intermediates: U.S. production and sales, 1968--Continued

Sales
Chemical Production s
Quantity Value vg?;zl
1,000 1,000 1,000 Per
pounds pounds dollars pound
Ethy1benzene oo e oo oo oo 4,033,529 506,572 19,097 $0.04
N-Ethyl-N-phenylbenzylamine--=-========em=mmmcmmooooooooooomoooomn 510 e . e
Hydroquinone, teCh-===--cmmo oo e e 11,193 7,959 .71
p-Hydroxybenzenesulfonic acid-----==-m=-----coccommoooooooomman 7,844 | - 7,123 799 .11
4-Hydroxymetanilamide----=eecmmmmommomomooomm oo e 147 v ees ces
4-Hydroxymetanilic acid- e L e L L PP P L P L 104 cee ves
3-Hydroxy-2-methylcinchoninic acid---=-------vcommccomoooommnnn- 141 cen ces cee
3-Hydroxy-2,7-naphthalenedisulfonic acid, disodium salt---------- 1,385 919 801 .87
6-Hydroxy-2-naphthalenesulfonic acid and sodium salt------------- 505 227 178 .78
N- (7-Hydroxy-1-naphthyl)acetamide--==--======-====oceocommocoo—- 26 e
1,1'-Iminobis[4-aminoanthraquinone]-----=-====cmcmomomcmamcca0mx 98 v .
1,1'-Iminobis[4-nitroanthraquinone]----=-===-eceeocmammmmanoooooo 89 ves - “..
1,1'-Iminodianthraquinone (1,1'-Dianthrimide)-----==-=----------- 96 e .o ...
Isocyanic acid derivatives, total-------=--c--ceooooooomoocoooonon 338,944 298,932 90,177 .30

Diphenylmethane 4,4'-diisocyanate (MDI)------------cc-ccomomomo | 8,973 6,358 5,432 .85

Polymethylene polyphenylisocyanate---------------ceeoocmomonnn- 61,419 39,849 13,442 .34

Toluene 2,4- and 2,6-diisocyanate (80/20 mixture)---------=---- 220,734 218,981 60,452 .28

Other isocyanic acid derivatives--------e--memcmcmcocccaoocmamo- 47,818 33,744 10,851 .32
4,4'-Isopropylidenediphenol (Bisphenol A)------------=o---oooooo- 143,713 57,489 10,876 .19
Leuco quinizarin (1,4,9,10-Anthratetrol)--------==-=c-c---o-ooo-- 85 cee vee .
Melamine~----=cm==mmmmmmm oo e e eme e m—mmeom——o—ooo- o 61,949 48,780 10,824 .22
dl-p-Mentha-1,8-diene (Limonene)-------=-=------c-co—omoomoooooo- 11,691 8,128 546 .07
o-Mercaptobenzoic acid (Thiosalicylic acid)-------------ccom-onm- 13 9 66 7.33
Metanilic acid--=---c=-mmcmccccem e e oo e e 1,418 vee . .
4,4'-Methylenebis[N,N-dimethylaniline] (Methane base)------------ 900 457 264 .58
2-Methyl-1-nitroanthraquinone-----======m-c—cecococoocoooommammm- 45 . ces .

p- (3-Methy1-5-0x0-2-pyrazolin-1-yl)benzenesulfonic acid-----==--- 188 e eee ces
4- (3-Methyl-5-0x0-2-pyrazolin-1-yl)-m-toluenesulfonic acid

[SO3H=1]mmmmmmmm e e e e o e e oo e e 15 cen - vee
3-Methyl-1-phenyl-2-pyrazolin-5-one (Developer Z)---------------= 66 82 144 1.76
o-Methylstyrene----- --- e — e m o . 13,764 1,162 | .08
Naphthalene, solidifying at 79° C. or above (refined flake)

(from domestic crude)----=====mmmmmmom—m—e— e comooooeeo e 2,139 ce N e
1-Naphthol-m=-==cmcm oo m oo oo oo o e oo oo e oo o . 391 220 .56
Naphth[1,2-d][1,2,3]oxadiazole-5-sulfonic acid------------c-com-- 766. . cee
p-Nitroaniline------=-m-mcccececocmcocc—cmco—coooo—ooooooeo 11,029 v cee ven
Nitrobenzene-----=--eeemecoccecceccemc e e meme—aomeoo oo 397,937 11,450 965 .08
m-Nitrobenzenesulfonic acid and sodium salt--------c--ccc--c-—oo- - 3,464 2,289 832 .36
m-Nitrobenzoic acid and sodium salt------- D 351 e oo
7(and 8)-Nitronaphth[1,2-d][1,2,3]oxadiazole-5-sulfonic acid----- : 676 cee cee e
p-Nitrophenol and sodium salt------=-=-=-=====-=-----ooocoooo-oo- 33,594 14,451 5,526 .38
p-Nitrotoluene------=-===-mc=---coco—oo—omo——mmoooooooooooooooos 17,750 . cee e
3-Nitro-p-toluenesulfonic acid [SOjH=1]-----------coccomommomonon 81 vee v ces
5-Nitro-o-toluenesulfonic acid [SO3H=l]---wv-eomomemmmeonomomomoo 6,735 cee .ee ..
5-Nitro-o-toluidine [NHj=1]-------===-=---cc--oomm-momooooooooooo 218 179 241 1.35
Nonylphenol---=-=====----- -- e L L L L L e DL Lt LD bbbt 62,059 28,570 3,091 .11
1- [ (7-0xo-7H-benz[de]anthracen-3-yl)amino]anthraquinone---------- 266 e e ..
1,1'-[(7-0xo-7H-benz[de]anthracen-S,Q-ylene)diimino]di-

anthraquinone------=-=-=--ememeecoooooomoooomemooooooooomooooon 319 cen ees cee
5-0xo-1-(p—sulfophenyl)-Z-pyrazoline-3-carboxy1ic acid

(Pyrazolone T)==-=-=====-=c-=c=--===-==——=c—ooooooooooossooooosos 27 P e e
Phenol, grand £0tal¥ oo e 1,513,103 661,513 | 49,184 .07

Natural, total---------e-m-mm-momoo-coooo—oo- L L L L LB 49,754 46,592 3,817 .08

From coal tar----=======--=--------e--esmoemoomoooooooooossmssss 33,822 ces . e

From petroleum-----=======-=--======-=soosooosooso—sesssoooss 15,932 .o cee cee
Synthetic, total--=---=========--com—c-osmmsmoooooooosoooooooos 1,463,349 614,921 45,367 .07

From CUMENE---=——===mmme-e—ce e s eme—ee——ce————csc——o—=——-—- . 839,578 366,018 26,255 .07

Other syntheticC---memceccocmcmmcmmmmcmmemm oo oo mom oo 623,771 248,903 19,112 .08
See footnotes at end of table.
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Table 1. --Cyclic intermediates: U.S. production and sa.les; 1968-- Continued

Sales
Chemical Production Unit
Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds | dollars pound
Phenylacetonitrile (a-Tolunitrile)=------cecocomcmmemmomm- .. 439 222 $0.51
p-Phenylazoaniline (C.I. Solvent Yellow 1) and hydrochloride----- 275 e . ..
p-Phenylenediaming==-=====m - oo e 677 .es . .
Phthalic anhydTide======-cm oo oo o 743,804 | 428,229 53,646 .13
Picolines, total® e ommo oo 2,629 1,971 787 .40
2-Picoline (@-Picoline)------ecmmmmcm oo 1,071 1,190 548 .46
Other picolines—=---mmmm oo e 1,558 781 239 .31
Piperidine-=-==-mommo oo e e ee 470 . cee .
Proplophenone ---------------------------------------------------- 554 oo cen .
2° Pyridined - oo e e oo e 7,421 7,554 3,773 .50
Salicylaldehyde@=====c=cmmme o e - 3,693 2,221 2,258 1.02
Salicylic acid, teCh=—w-emcommcme e 29,614 6,446 2,190 .34
Styrene, all grades—------emo oo e 3,697,890 | 1,733,909 116,037 .07
Terephthalic acid--=---mommmm oo oo 926,597 . . .
Terephthalic acid, dimethyl ester----------o--e-- oo 1,309,107 542,617 95,722 .18
1,4,5,8-Tetrachloroanthraquinone----===cecocmmc oo mcm o ccmceen 17 ces e
1,4,5,8-Tetrahydroxyanthraquinone, leuco derivative-------------- 185 cen .o cen
Toluene-2,4-diamine (4-m-Tolylenediamine)---------coccceccemo 94,611 e . e
0-Toluidine-=-===mmm e e e e 8,567 e ‘e cee
o- (p-Toluoyl)benzoic acid-=-mecmmmmmo oo 432 .. . .
4-(o-Tolylazo)-o-toluidine (C.I. Solvent Yellow 3)-----------oem- e 26 25 .96
1,2,4- Tnchlorobenzene ------------------------------------------- 10,867 11,069 1,295 .12
1,3 S-Trlmethyl-A sa~indolineacetaldehyde-----=-~--cocmeoccmnooo 208 . . .
1,3,3-Trimethyl-2-methyleneindoline (Trimethyl base)------ewc-u-- 479 . . .
7, a'-Ugeylenebls[4 hydroxy-2-naphthalenesulfonic acid] (J Acid
---------------------------------------------------------- 259 ves ces cee
Violanthrone (Dibenzanthrone)---=----ecocomommmm e ccceeceee 362 e e ves
0-Xylene-—---=-—m oo e e e e e s e — e e 944,256 768,160 33,953 .04
DXy lenes - mmm o mm oo oo oo e oo 1,315,649 | 991,205 77,423 .08
All other cyclic intermediates-------=-cmooommcmcm e 2,507,184 | 1,799,612 319,756 .18

! calculated from rounded figures.

2 principally straight-chain dodecylbenzene, tridecylbenzene and other straight-chain alkylbenzenes, but in-

cludes lesser amounts of branched-chain compounds.

Includes data for coke ovens and gas-retort ovens, reported to the Division of Bituminous Coal, U.S. Bureau of
Mines, Department of the Interior, and for tar and petroleum refineries and other producers, reported to the U.S.

Tariff Commission,

* Figures include (o,m,p)-cresol from coal tar and some m-cresol and p-cresol.
5 Does not include ethylbenzene produced and consumed in continuous-process styrene manufacture.
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TABLE 2.--Cyclic intermediates: Manufacturers' identification codes, by products, 1968

[Cyclic intermediates for which separate statistics are given in table 1 are marked with an asterisk (*); cyclic
intermediates not so marked do not appear in table 1 because the reported data are accepted in confidence and may
not be published. Manufacturers' identification codes shown below are taken from the Appendix, tables 1 and 2.
An x signifies that the manufacturer did not consent to his identification with the designated product.]

Chemical Manufacturers'.identification codes
(see Appendix, tables 1 and 2)
Aceanthryleno[2,1-a]aceanthrylene-5,13-dione--==-==c-ccomu- ICI.
5-Acetamido-2-aminobenzenesulfonic acid---=--c-cecmcacoonoo GAF.
3-[(2-Acetamido-4-aminophenyl)azo]-1,5-naphtha- TRC.
lenedisulfonic acid.
1-Acetamido-4-bromoanthraquinone-------cceemcmcmcmmmcceoooo AAP,
a-Acetamido-p-toluenesulfonamide----=--coccocommmmcomnnoo SDW.

*Acetanilide, teCh-cmmeommo oo oo CTN, EKT, MRK, SAL, SW.
Acetic acid, phenyl ester---------ommcommm oo ucc.
Acetoacetanilide-=-=c-ommcoccm e FMP, UCC.
o-Acetoacetanisidide--=-mcmmmmemm oo FMP, SDH, UCC.
o-Acetoacetotoluidide-==-ccmcccmmmom e FMP, UCC.
2',4'-Acetoacetoxylidide---comcmmmmm oo FMP, UCC.
1'-Acetonaphthone-- == oo cm oo oo GIV.

- Acetone phenylhydrazone----=-cec-mcccmmm e DUP.

*Acetophenone, teCh-------emomommcm oo ACP, SKO, UCC.

*2-Acetoxy-3,5-diiodo-4'-chlorbenzanilide-------cccccecaaa_- PCW.
N-Acetylanthranilic acid---------cmocmmmmmmmcc e DUP.
p-Acetylbenzenesulfonamide----~----cmccemmommmem oo LIL.
p-Acetylbenzenesulfonic acid, sodium salt---=--------ccen-- LIL.
p-Acetylbenzenesulfonylurethane--------------ceccccomocouo- LIL.

N-Acetylsulfanilyl chloride-=--=ccccmcmcommmccom e ACY, CTN, MRK, SAL.
Adenine--=-emccm oo e e e KF.
*Alkylbenzenes:
Dodecylbenzene (including tridecylbenzene):
Straight Chain-s--cocomom oo oo ACS, ATR, CO, MON, PLC, UCC, WCC.
Other-==-=-mmemmm oo e Co, SocC.
Other alkylbenzenes: Straight chain----------ceccceco-o soc.
Alkylphenols, miXed----=eeceommmo oo GAF, ORO.
Alkylpiperazines, mixed-=-----mecomco e HOu.
Alky lpyridine--=-c-=emmom e e e ucc.
®-d1-5-Al1y1-5- (1-methyl-2-pentynyl)-1-methylbarbituric LIL.
acid.
Aminoaceanthryleno[2,1-a]aceanthrylene-5,13-dione---------- ICI.
3'-Aminoacetanilide---------om oo eee GAF, TRC.

*4'-Aminoacetanilide (Acetyl-p-phenylenediamine)------------ ACS, DUP, GAF, TRC.
3'-Aminoacetophenone--=---cemc e mm e e CTN, SDH.

*5-Amino-2- (p-aminoanilino)benzenesulfonic acid-----==------ CMG, TRC, YAW,
1-Amino-4- (3-amino-4-sulfoanilino)-9,10-dihydro- TRC.

9,10-dioxo-2-anthracenesulfonic acid.
1-Amino-4- (4-amino-3-sulfoanilino)-9,10-dihydro- TRC.
9,10-dioxo-2-anthracenesulfonic acid.

*2-(p-Aminoanilino)-5-nitrobenzenesulfonic acid--------===--~ ACS, CMG, TRC.
3-Amino-p-anisanilide--~-=-me-meemcemec oo PCW.
S5-Amino-2-o-anisidinobenzenesulfonic acid-----------eeeceo- TRC.

*]-Aminoanthraquinone and salt-------ec-c-ece-- e AAP, ACS, ACY, DUP, GAF, ICI, MAY, TRC.

*2-Aminoanthraquinone and salt--------cc-ccccmmmmmaccccaannx ACS, ACY, DUP, GAF, TRC.
N- (4-Amino-1-anthraquinonyl)anthranilic acid----===-ecccee-- GAF.

N- (5-Amino-1-anthraquinonyl)anthranilic acid-------------=-| DUP. 8 ~
N- (8-Amino-l-anthraquinonyl)anthranilic acid-------ccccue-- DUP.
4-Aminoantipyrine------eceeem e e VPC.
6-~Amino-3,4'-azodibenzenesulfonic acid (C.I. Acid ACS, ACY.

Yellow 9).
p-Aminobenzamide------cecmmmmcmme e SDH.

*]1-Amino-4-benzamidoanthraquinone-------c-ccmeecmcmemcnaauna— ACS, ACY, MAY, TRC.
1-Amino-5-benzamidoanthraguinone------------ccmommmocccanan ACS, GAF, ICI, TRC.

7- [p- (p-Aminobenzamido)benzamido]-4-hydroxy-2- CMG, DUP.
naphthalenesulfonic acid.

7- (m-Aminobenzamido) -4-hydroxy-2-naphthalenesul- TRC.
fonic acid.

*7- (p-Aminobenzamido)-4-hydroxy-2-naphthalene- CMG, DUP, GAF, TRC.

sulfonic acid.
4'-Aminobenzanilide--=-=cmmmmccmmm oo GAF.
3'-Aminobenzanilide-4'-sulfonic acid--------occccmcmncaonao TRC.
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TABLE 2.--Cyclic intermediates: Manufacturers' identification codes, by products, 1968--Continued

Manufacturers' identification codes

Chemical (see Appendix, tables 1 and 2)
*2-Amino-p-benzenedisulfonic acid [SO3H=1]-----cevmmmcmoomn ACS, DUP, GAF, ICC, TRC.
o-Aminobenzenethiol---- oo mmm o oo FIS.
S5-Amino-2-benzimidazolinone----=-=-cccmmmmccmcm e DUP.
p-Aminobenzoic acid, teCh---ememmmemo e DUP.
p-Aminobenzoic acid, 2-(dimethylamino)ethyl ester---------- SDW.
4-Aminobenzophenone= == - oo oo m e DUP.
2-Amino-6-benzothiazolecarboxylic acid---==mcmcmcccmacaaoo DUP.
m-Aminobenzotrifluoride------occccommcmmmm o NES.
2- (m-Aminobenzoyl)-o-acetanisidide-----eccocmcmomccoo GAF.
N- (4-Amino-3-bromo-1-anthraquinonyl)-p-toluidine- TRC.
sulfonic acid.
2-Amino-1l-bromo-3-chloroanthraquinone---------cccecececo—- ICI.
1-Amino-4-bromo-9, 10-dihydro-9, 10-dioxo-2- ICI, TRC.
anthracenesulfonic acid and sodium salt.
1-Amino-2-bromo-4-hydroxyanthraquinone---------c-cecoeeeo- AAP, DUP, ICC, TRC.
1-Amino-4-bromo-2-methylanthraquinone------c-ccececmeeo ICI.
1-Amino-2-bromo-4-p-toluidinoanthraquinone---------------—- ICI, TRC.
*1-Amino-5-chloroanthraquinone--------ceecommmommmemmo ACS, ACY, DUP, ICI, MAY, TRC.
1-Amino-8-chloroanthraquinone--------c-cccmmcmmmccmooo DUP.
2-Amino-1l-chloroanthraquinone--------coeemmmmmccccace DUP.
2-Amino-3-chloroanthraquinone--------=e-mccmmccmmameeoo ICI.
4-Amino-6-chloro-m-benzenedisulfonamide- -
4-Amino-6-chloro-m-benzenedisulfonamide hydrochloride------ ABB.
5-Amino-2-chlorobenzoic acid-----====c-ccmcmemme TRC.
2-Amino-5-chlorobenzophenone-------c-coemocmom oo ICI.
2-Amino-6-chlorobenzothiazole hydrochloride------eccmcaecax DUP.
0- (3-Amino-4-chlorobenzoyl)benzoic acid GAF, ICI.
2-Amino-5-chloro-4-ethylbenzene--------cemcmcmmcmcommca
1-Amino-2-chloro-4-hydroxyanthraquinone
*3-Amino-5S-chloro-2-hydroxybenzenesulfonic acid----===ccoe-- ACS, CMG, TRC.
* 2-Amino-4-chlorophenol---c-cecm oo mm e GAF, MEE.
2-Amino-6-chloropyrazine-------==commommm oo ACY.
3-Amino-6-chloropyridazine-------cocomcmcmmmccm oo ACY.
2-Amino-5-chloro-p-toluenesulfonic acid [SO3H=1]-------=--- ACY, HSC, SW.
*6-Amino-4-chloro-m-toluenesulfonic acid [SOsH=1]---cececec-- DUP, HSC, SDH, SW.
2-AMino-p-Cres0l-mm oo e e e m TRC.
*1-Amino-2,4-dibromoanthraquinone-------ccccecmcemmmo AAP, ACS, DUP, ICC, ICI, TRC.
1-Amino-2,4-dichloroanthraquinone------—--cocmmmmcmcaoana o TRC.
Aminodichlorobenzenesulfonic acide--e--ecccccccmcmccccccaaax MEE.
2-Amino-4,6-dichlorobenzenesulfonic acid-----==--==--==---«| SDC.
6-Amino-2,4-dichloro-m-cresol X.
4'-Amino-2',5'-diethoxybenzanilide ALL.
1-Amino-9,10-dihydro-9,10-dioxo-2-anthroic acid-----=------ DUP.
*1-Amino-9,10-dihydro-9, 10-dioxo-4-p-toluenesulfon- AAP, DUP, GAF.
amido-2-anthracenesulfonic acid, sodium salt.
S5-Amino-4,5'-dihydroxy-3,4"'~[(2-methoxy-5-methyl- TRC.
p-phenylene)bis(azo)]-di-2,7-naphthalenedi-
sulfonic acid, 5'-benzenesulfonate.
2-Amino-4- (a,a-dimethylbenzyl)phenol-------cccoccmcmmnao TRC.
2-Amino-4,6-dinitrophenol and salt------c-cmecmmmcmcmn- GAF.
3-Amino-4-ethoxyacetanilide~-=-ccmmm oo AAP,
3-Amino-9-ethylcarbazole-~----==--comcmmmm e sbC.
3-Amino-a-ethylhydrocinnamic acid-----ccccemcmmmmcccacaaoo SDW.
p-Amino-N-ethyl-N-1-naphthylbenzamide------=c-ccoccceccnmm- GAF,
2-Amino-N-ethyl-5-nitrobenzenesulfonanilide--===c=cccoemo- GAF.
1-Amino-4-hydroxyanthraquinone-------ceecmmm oo GAF.
2-Amino-3-hydroxyanthraquinone--------ccecmmmmcmmomccmcooao ACS, GAF.
5-Amino-4-hydroxy-m-benzenedisulfonic acid-------ccmmcaeao- TRC.
1-Amino-4-hydroxy-2-methoxyanthraquinone-----=--ceccecmaao TRC.
4-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid, TRC.
benzenesulfonate.
3-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid ACS.
(2R acid), monosodium salt.
4-Amino-5-hydroxy-1,3-naphthalenedisulfonic acid ACS.
(Chicago acid), monosodium salt.
4-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid ACS, MON.
(H acid), monosodium salt.
*4-Amino-3-hydroxy-1-naphthalenesulfonic acid ACS, ACY, GAF, TRC, VPC.
(1,2,4 acid).
4-Amino-5-hydroxy-1-naphthalenesulfonic acid ACS.

(S acid), sodium salt.
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TABLE 2.--Cyclic intermediates: Manufacturers’ identification codes, by products, 1968--Continued
: Manufacturers' identification codes
Chemical (see Appendix, tables 1 and 2)
*6-Amino-4-hydroxy-2-naphthalenesulfonic acid ACS, DUP, TCD, TRC.
(Gamma acid), sodium salt. :
*7-Amino-4-hydroxy-2-naphthalenesulfonic acid ACS, CMG, DUP, TCD, TRC.
(J acid), sodium salt.
2- (2-Amino-5-hydroxy-7-sulfo-1-naphthylazo)-5- TRC.
nitrobenzoic acid.
1- (6-Amino-1-hydroxy-3-sulfo-2-naphthylazo)-6- TRC.
nitro-2-naphthol-4-sulfonic acid.
S-Aminoisophthalic acid-----mecememmcm e GAF.
3-Amino-2-mercaptobenzoic acid-------cccecmmmmmmmmmeeeeao SDH.
4-Amino-3- (B-methanesulfanamidoethyl)-N,N-diethyl- EKT.
aniline hydrochloride. :
*N- (4-Amino-3-methoxy-1-anthraquinonyl)-p-toluene- AAP, DUP, GAF.
sulfonamide.
5-Amino-6-methoxy-2-naphthalenesulfonic acid-----=--ecc-u-- TRC.
m- [ (4-Amino-3-methoxyphenyl)azo]benzenesulfonic acid------- DUP, TRC.
4-[ (4-Amino-5-methoxy-o-tolyl)azo]-4-hydroxy-2,7- TRC.
naphthalenedisulfonic acid, benzenesulfonate.
3-[(4-Amino-5-methoxy-o-tolyl)azo]-1,5-naphthalene-~ TRC.
disulfonic acid.
7-[(4-Amino-5-methoxy-o-tolyl)azo]-1,3-naphthalene- TRC.
disulfonic acid.
4'-Amino-N-methylacetanilide~------ccomomommmme e CMG, GAF.
1-Amino-2-methylanthraquinone----------mccmcccmcmcmmmanaann ICI.
4'-Amino-6'-methyl-m-benzanisidide--~-=-=-ccmomcmccmenccmun GAF.
4-Amino-4'-(3-methyl-5-oxo-2-pyrazolin-1-y1)-2,2"'- TRC.
stilbenedisulfonic acid. -
2-Amino-3-methylpyridine-------cecemmmmm e cmcc e e RIL.
2-Amino-5-methylpyridine-----=---oemcmmemmm e RIL.
2-Amino-6-methylpyridine---—---=c-mmmmmcmcm e e RIL.
2-Amino-4-methylpyrimidine (2-Amino-4-methyl-1,3- ACY.
diazine).
2-Amino-4- (methylsulfonyl)phenol---—---c-cccmmommmmmccaeea ACS, TRC.
2-Amino-5-methyl-1,3,4-thiadiazole----=-cccecmomnmmemccnaano ACY.
1-Amino-2-methyl-4-p-toluidinoanthraquinone--------=====u-- ICI.
1-Aminonaphth[2,3-c]acridan-5,8,14-trione---~=-====o-mmzuan DUP.
4-Aminonaphth[2,3-c]acridan-5,8,14-trione-==-=--ccemmmemm-- DUP.
6-Aminonaphth[2,3-c]acridan-5,8,14-trione-----==-cemmmouu=- GAF.
2-Amino-1,5-naphthalenedisulfonic acid-------s-ceemonacaamo ACY, SDH.
3-Amino-1,5-naphthalenedisulfonic acid (C acid)----==-=-=--] GAF, TCD, TRC.
3-Amino-2,7-naphthalenedisul fonic acid--------ccmcececmnna TRC.
4-Amino-1,5-naphthalenedisulfonic acid-------coeccaecmaana ACS.
4-Amino-1,6-naphthalenedisulfonic acid---=-----uce-cocoom—- DUP.
*6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)------ ACS, DUP, TCD, TRC.
*7_-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)------ ACS, DUP, TCD, TRC.
1-Amino-2-naphthalenesulfonic acid (o-Naphthionic acid)----| DUP.
2-Amino-1-naphthalenesulfonic acid (Tobias acid)----------- ACY, SW.
*4-Amino-1-naphthalenesulfonic acid (Naphthionic acid)------ ACS, ACY, DUP.
4-Amino-1-naphthalenesulfonic acid, sodium salt------------ ACS, DUP.
5-Amino-1-naphthalenesulfonic acid (Laurent's acid)-------- ACS, DUP, TCD.
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid)------ ACS, ALL, TRC.
5(and 8)-Amino-2-naphthalenesulfonic acid (Cleve's acid DUP, TCD, TRC.
mixed) .
*6-Amino-2-naphthalenesulfonic’ acid (Broenner's acid)------ -| ACS, SNA, TRC.
6(and 7)-Amino-1-naphthalenesulfonic acid---------=-=-o---- VPC.
*8-Amino-1-naphthalenesulfonic acid (Peri acid)------------- ACS, DUP, SDC, TCD, TRC.
8-Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)------ ACS, DUP.
7-Amino-1,3,6-naphthalenetrisulfonic acid----------=-cuuu-- DUP.
8-Amino-1,3,6-naphthalenetrisulfonic acid (Koch's acid)----[ ACS.
5(and 8)-Amino-2-naphthol--------ccccmomomooocoomcoo oo GAF.
8-AMiNO-2-NaPNthOl - - === mmm e oo DUP, TRC, VPC.
2-Amino-4-nitroacetanilide------=-c-ccccmcrcmcccmmc e sDC.

388-333 O - 70 - 3
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TABLE 2.--Cyclic intermediates: Manufacturers' identification codes, by products, 1968--Continued

: Manufacturers' identification codes
Chemical ‘(see Appendix, tables 1 and 2)
3- Amino-5- (m-nitrobenzamide) -p-toluenesulfonic acid-------- GAF.
*2-Amino-5-nitrobenzenesulfonic acid [SOsH=1]--=--c-omeuunmm ACS, DUP, GAF, TRC.
*2-Amino-4-nitrophenol-------ce e mm oo ACS, DUP, EK, TRC.
2-Amino-5-nitrophenol--c-eeocmcm e e oo ACS.
4~Amino-2-nitrophenol-------cecmmmmemmm e oo - ACY.
2-Amino- (p-nitrophenylazo)naphthalene-----=--omcemoocmccana- AAP.
d- 2-Amino-1- (p-nitrophenyl)-1,3-propanediol---===-ceeemeauo PD.
*4-Amino-4'-nitro-2,2'-stilbenedisulfonic acid-------------- ACS, GAF, ICI, TRC.
2-Amino-5-nitrothiazole-----c-cmcmmcmcmm e e ACY, PCW.
4'-Aminooxanilic acid--==memcmmmcmme e DUP.
3-Amino-2-0xazolidinone-=-—cecomm e mm e e e NOR.
5-Amino-2- [ (2-0xo-5-benzimidazolinyl)amino]benzene- DUP.
sulfonic acid.
p-Aminophenethyl alcohol---e-ommcmcmomm oo EKT.
5-Amino-2-o-phenetidinobenzenesulfonic acid-------=-=-oumun ACS.
0-Aminophenol--—-----cm o e e oo m SDC, TRC.
p-Aminophenol=-==c e e e m e e cc e DUP, SDC.
(p-Aminophenyl)acetic acid-----=m=-commemmmmmmmoam oo EK.
m- [ (p-Aminophenyl)azo]benzenesulfonic acid-------ecomoommm DUP, TRC.
*p-[(p-Aminophenyl)azo]benzenesulfonic acid-------==-m--mmm ACS, ACY, DUP, GAF, TRC.
7-[(4-Aminophenyl)azo]-1,3-naphthalenedisulfonic TRC.
acid.
5-[(p-Aminophenyl)azo]salicylic acid-e--=emccoremoaaaoaaaan TRC, VPC.
2,2'-(m-Aminophenylimino)diethanol, diacetate ester-------- DUP.
2- (p-Aminophenyl)-6-methylbenzothiazole------c-memcmccaanmn ACS, DUP.
2- (p-Aminophenyl)-6-methy1-7-benzothiazolesulfonic DUP, TRC.
acid and salt.
1- (m-Aminophenyl)-5-o0xo0-2-pyrazoline-3-carboxylic acid----- TRC, VPC.
£-2-Amino-1-phenyl-1,3-propanediol---=-ecsmmemmcmmmame e PD.
Aminopropiophenone hydrochloride-----=c-eemcommmmcmmmcmaann RSA.
3-Aminopyrazole-4-carboxamide sulfate~---------- e ———— X.
2-Aminopyridine------c-emmm e e e e NEP, RIL.
3-Aminopyridine-------cmemmm e e RIL.
4-Aminopyridine-----=--ccmoc oo NEP, RIL.
2-Aminopyrimidine-----ccome oo ACY.
S-Aminosalicylic acid---=----ecccmmmm e e AAP,
N- (4-Amino-3-sulfo-l-anthraquinonyl)anthranilic acid------- GAF.
1-Amino-2,3,6,7-tetrahydro-4,5,8~trihyd roxy- DUP.
anthraquinone.
2-Aminothiazole--=-=--cmmmcmc e e ACY, MRK.
3-Amino-p-toluamide~------c-cemmmm e e SDH.
a-Amino-p-toluenesulfonamide-=---=cr-eemmmmmccmmecccccee o SDW.
5-Amino-o-toluenesulfonanilide-~==-e-ocmcmeccmmecne e emae GAF.
*4-Amino-m-toluenesulfonic acid [SOgH=1]---e-cmmmoccacca- ACY, DUP, GAF.
S-Amino-o-toluenesulfonic acid [SOgH=1]-=--c-cmccaccnccnaan TRC.
6-Amino-m-toluenesulfonic acid [SOgH=1]-=-cmeccccoccoacnan DUP, HSC, SNA.
S-Amino-2-p-toluidinobenzenesulfonic acid-------eecceaenman DUP, TRC.
m- (4-Amino-m-tolylazo)benzenesulfonic acid-----=ccuccmnoen- TRC.
3-[(4-Amino-o-tolyl)azo]-1,5-naphthalenedisulfonic acid----| TRC.
7-[(4-Amino-o-tolyl)azo]-1,3-naphthalenedisulfonic acid----| TRC.
5-Amino-2,4-xylenesulfonic acid-------=ccmccemcmmmncanoaao
t-Amylcyclopentadienylcyclopentadienyliron----=--ccecmeenu=
*Aniline (Aniline 0il)---emcmmomocmmco e mmeeen ACY, DUP, FST, MOB, RUC, USR.
Aniline hydrochloride--------tecmmommmcm e -
1-Anilino-4-hydroxyanthraquinone
6-Ani lino-4-hydroxy-2-naphthalenesulfonic acid DUP.
(Phenyl gamma acid).
*7-Anilino-4-hydroxy-2-naphthalenesulfonic acid ALT, CMG, DUP, GAF, TRC.
(Phenyl J acid).
*Anilinomethanesulfonic acid and salt-------ccmmmcmmcocanan AAP, ACS, ACY, DUP, TRC, VPC.
*8-Anilino-1l-naphthalenesulfonic acid (Phenyl peri acid)----| ACS, DUP, SDC, TCD.
m-Anilinophenol
p-Anilinophenol
*0-ANiSidiNes=mmmm=mmm e o m oo e e DUP, MON.
p-Anisidine-----ce oo omm e oo MON.
1-p-Anisidino-4-hydroxyanthraquinone
*o-Anisidinomethanesulfonic acid-----------cmcmcmrmmcmm e GAF, TRC, VPC.
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Chemical Manufacturers' identification codes
(see Appendix, tables 1 and 2)

2- (o-Anisidino)-5-nitrobenzenesulfonic acid--===--ececacaan TRC.

ANiS0le, TOCH= oo mm o oo oo o DUP, GIV, LIL.
pP-Anisoyl chloride-=---—c-om oo 1C0.

4- (0-Anisylazo)-o-anisidine---=--cecmcmmmccccccccccecee o AAP,

Anthracene, refined-----ccecmm o ccccccccmeceeeeeem ACP.

Anthranilic acid (o-Aminobenzoic acid)!----ecccocacmmacaaan ACS, DUP, LEM, MEE.

*Anthra[1l,9-cd]pyrazol-6 (2H) -one (Pyrazoleanthrone)--------- DUP, GAF.
Anthraquinone, 100%=-==== oo m oo oo ACY, DUP, GAF, TRC.
1,1'-[1,5(and 1,8)-Anthraquinonylenediamino]bis- DUP.

naphth[2,3-c]acridan-5,8,14-trione.

*N,N'-(1,5-Anthraquinonylene)dianthranilic acid-=-==c=m=-a-n DUP, GAF, ICI, TRC.
N,N'-(1,5-Anthraquinonylene)dioxamic acid-----e-eeeccacaaa- GAF, MEE.
(1-Anthraquinonyl)-1,2-hydrazinedisulfonic acid, DUP, GAF.

disodium salt.

ANthrone-=-===--me e e e e e ICI.

Arsanilic acid and salt, teChe-m-eeccmcccmcmcm e ABB, FIM.
Aryldiamines, mixXed-=-----c-ocomcmm e DA.
4',4'''_Azobis[4-biphenylcarboxylic acid]------=ccmecmcoeen DUP, GAF, TRC.
3,3'-Azoxydianiline-=e---c-ccmm e GAF, VPC.
Barbituric acid--=--mcomm e ABB, LIL.
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