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Introduction

This is the forty-seventhannual 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
report presents statistics for 1963 on production and sales of crude organic chemicals derived
from coal, natural gas, and petroleum; of intermediates; and of finished synthetic organic chemi-
cal products. The finished products are grouped according to their principal use--dyes, synthetic
organic pigments, medicinal chemicals, flavor and perfume materials, plastics and resin ma-
terials, rubber-processing chemicals, elastomers, plasticizers, surface-active agents, pesti-
cides and other organic agricultural chemicals, and miscellaneous chemicals. The use classifica-
tions of finished synthetic organic chemicals are based principally on the manufacturers’ annual
reports to the Tariff Commission; other sources include trade associations, the chemical litera-
ture, chemical dictionaries, encyclopedias, and consultants in the chemical industry. With a few
exceptions, the report does not cover organic chemicals (such as wood-distillation products,
essential oils, and naval stores) that are derived from natural (vegetable) sources by simple
extraction or distillation. The Commission has compiled the statistics given in this report
from information supplied by the 783 primary manufacturers listed in part III.

The first section of the report includes the statistics on all products and groups of products
which conform to the general rules of publishability. The second section lists all the chemicals
and chemical products on which data were reported and identifies the manufacturers of each.
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 manu-
facturer, and usually bearing some relationship to the company name. The identification sym-
bols are permanent and, except for such changes as may be necessary, will be used in allfuture
reports in this series. Like the five immediately preceding reports, this report includes dataon
only those individual chemicals for which the volume of production or sales in the year covered
exceeded 1,000 pounds or for which the value of sales exceeded $1,000. Data for chemicals
produced in PuertoRicoare included inthe report, but no data were reported from Alaska or Hawaii.

The raw materials referred to in this report are obtained from coal, crude petroleum, natural
gas, and certain other natural materials, such as vegetable oils, fats, rosin, and grains. Crude |
organic chemicals are derived from coal by thermal decomposition, 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 re-
fining; 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 pro-
duction of intermediates is not sold directly to the ultimate consumer, but is used by the pro-
ducing companies themselves in their manufacturing processes. The statistics given in this re-
port include data for all known domestic producers and are therefore virtually complete.

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 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 considered 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 agree-
ments'); and

(4) Produced and held in stock.

1 A 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 instruc-
tions;

(2) Intermediate products that are formed in the manufacturing process but are not iso-
lated 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 bona fide 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 value, f.o0.b. plant or warehouse, or delivered value,
whichever represents the normal industry practice.

Data onthe 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 ex-
ceptions are the statistics on dyes and a few solvents, which are reported in terms of commercial
concentrations; the statistics on certain plastics and resins, which are reported on a dry basis;
and the data on sales of antibiotics, which are reported on the basis of specific conditions men-
tioned in the section on medicinal chemicals. 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 weighted averages for products which vary widely in unit values and in the quan-
tities sold.

In this report, statistics are presented in as great detail as is possible without revealing
the operations of individual producers. Statistics for an individual chemical or group of chemicals
are not given if there are fewer than three producers. 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 confi-
dence by the Commissiond?

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.

2 Sec. 5, U.S.C. 139b and sec. 18, U.S.C. 1905.




Summary

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude products
from petroleum and natural gas in 1963 was 120,928 million pounds--an increase of 7.5 percent
over the output in 1962 (see table 1). Sales of these materials in 1963, which totaled 63,898 million
pounds, valued at $8,517 million, were 0.8 percent larger than in 1962 in terms of quantity and
2.4 percent larger in terms of value. These figures include data on production and sales of chem-
icals measured at several successive steps in the manufacturing process, and therefore they nec-
essarily contain some duplication.

In 1963, production of all synthetic organic chemicals, including cyclic intermediates and
finished chemical products, totaled 70,343 million pounds, or 9.6 percent more than the output in
1962, Production of plastics and resin materials (8, 968 million pounds) was 12.9 percent larger
in 1963 than in 1962; that of cyclic intermediates (12, 768 million pounds) was 12.0 percent larger;
that of miscellaneous chemicals (41, 153 million pounds) was 9.5 percent larger; and that of medic-
inal chemicals (139 million pounds) was 9.2 percent larger. ’

The output of most of the other groups of synthetic organic chemicals also increased in 1963
compared with 1962. Production of dyes (204 million pounds) was 8. 0 percent greater; that of
plasticizers (835 million pounds) was 6.9 percent greater; that of synthetic organic pigments (39
million pounds) was 6.0 percent greater; that of pesticides and other organic agricultural chemicals
(763 million pounds) was 4.6 percent greater; that of rubber-processing chemicals (234 million
pounds) was 2.3 percent greater; and that of surface-active agents (1, 981 million pounds) was 1.6
percent greater. The output of flavor and perfume materials in 1963 (74 million pounds) was 3.3
percent below the output of 76 million pounds in 1962.

TABLE 1.-- Synthetic organic chemicals and theiv vaw materials: U.S. production and sales, 1962 and 1963

Sales
Production
Quantity Value
Chemical : Increase Increase Increase
or or or
1962 1963 |decrease 1962 1963 |decrease 1962 1963 |decrease
(-), 1963 (-), 1963 (=), 1963
over 19621 over 19621 over 19621
Million | Million Million| Million| Million| Million
pounds pounds Percent pounds | pounds Percent |dollars| dollars Percent
Grand total--------cc-menaonan 112,478 |120,928 7.5 | 63,416 | 63,898 0.8 | 8,313| 8,517 2.4
T e L L L L L L L 6,694 6,719 4oL 3,181 | 2,907 -8.6 38 32 -17.9
Tar crudeS-===-=c----c-cmceomcmcann 8,654 8,745 1.1 | 5,255 | 5,485 4ol 130 119 -8.2
Crude products from petroleum and
matural gas----m=-=c-----cmomeon- 32,960 | 35,121 6.6 | 20,352 |18,460 -9.3 655 573 -12.6
Synthetic organic chemicals, total- |64,170 | 70,343 9.6 | 34,628 {37,046 7.0 | 7,490 7,793 4.0
Intermediates-----ccmeccmcmcneaan 11,400 | 12,768 12.0 | 4,572 | 5,429 18.7 632 643 1.7
DyeS==--==-cmommmmmmmmm e m——em e 189 204 8.0 178 187 5.0 227 240 5.5
Synthetic organic pigments------- 37 39 6.0 32 34 6.1 T4 80 7.1
Medicinal chemicals------=======n 127 139 9.2 104 114 9.9 601 639 6.4
Flavor and perfume materials----- 76 74 -3.3 63 67 5.6 76 77 1.9
Plastics and resin materials----- 7,942 8,968 12.9 | 7,116 | 7,516 5.6 | 1,884 2,003 6.3
Rubber-processing chemicals---=-- 228 234 2.3 172 177 3.0 115 119 3.7
Elastomers (synthetic rubbers)--- 3,134 3,185 1.6 | 2,730 | 2,836 3.9 774 767 -1.0
Plasticizers-------=ccecccommaaa- 781 835 6.9 666 750 12.6 168 168 1
Surface-active agents------=-===-- 1,949 1,981 1.6 | 1,758 | 1,790 1.8 317 325 2.5
Pesticides and other organic
agricultural chemicals--====-=- 730 763 4.6 634 651 2.8 346 369 6.6
Miscellaneous chemicals-=--===--- 37,577 | 41,153 9.5 | 16,603 |17,495 5.4 | 2,276| 2,363 3.9

1 percentages calculated from figures rounded to thousands.
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PART 1. PRODUCTION AND SALES OF TARS, TAR CRUDES,
AND CRUDES DERIVED FROM PETROLEUM AND NATURAL GAS

Tars

Coal tar is produced chiefly by the steel industry as a byproduct of the manufacture of coke;
water-gas tar and oil-gas tar are produced by the fuel-gas industry. Production of coal tar,
therefore, depends on the demand for steel; production of water-gas 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 tars. Petroleum as-
phalts are not usually considered to be raw materials for chemicals.

The quantity of tar produced in the United States from coal in 1963 was 672 million gallons,
or 3.3 percent more than the 650 million gallons produced in 1962. U.S. production of water-
gas and oil-gas tar was not reported to the Commission for 1963; production of these tars in
1962 amounted to 19 million gallons (see table 2).

Total consumption of tar in 1963 amounted to 692 million gallons, of which 573 million gal-
lons was consumed by distillation, 91 million gallons as fuel, and 27 million gallons in miscel-
laneous uses.

TABLE 2.--Tav: U.S. production and consumption, 1962 and 1963

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

Product 1962 1963
PRODUCTION
He 1N e e e L 669,398 671,876
Water-gas and 0il-gas tart—e--mmm o oo oo 19,286
Coal tar from coke-oven byproduct plantsZe-----me-ccoomoo oo ae 650,112 671,876
CONSUMPTION
e N e L L L L L 676,531 691,509
Tar consumed by distillation, total--==-==cemcocmcmm oo 609,639 573,096
Coal tar distilled or topped by coke-oven operators2--------e---coemomoomeoooooo 306,137 289,569
Coal tar, water-gas and oil-gas tar distilled by producers and tar distillers3-- 303,502 283,527
Tar consumed chiefly 8S fUELZ-- oo o oo m e oo e 46,373 91,313
Tar consumed otherwise than by distillation or as fuel, total--------oceceacaao_ua 20,519 27,100
Coal tar consumed at coke-oven plants for roads and upkeep2 --------------------- 541 558
Coal tar, water-gas tar, and oil-gas tar processed at tar refineries, crude tar
consumed for upkeep at such refineries, wad tar consumed in making gas and in
special-purpose tar BLends®=-=------m o oo mm oo oo e 19,978 5 26,542

1 Reported to the American Gas Association for 1962.

2 Reported to the U.S. Bureau of Mines.

3 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.

4 Water-gas tar and oil-gas tar reported to the American Gas Association for 1962.

5 Excludes data for water-gas tar and oil-gas tar.
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Tar Crudes

Tar crudes are obtained from coke-oven gas and by distilling coal tar, water-gas tar, and oil-
gas tar. The most important tar crudes are benzene, toluene, xylene, naphthalene, and creosote oil.
Some of the products produced from coal tar are identical with those pProduced from petroleum and
natural gas. Data for materials derived from these latter sources are included, for the most part,
in or with the statistics for materials derived from coaltar, which are shown in tables 3 and 4 A.?

Total domestic production of industrial and specification grades of benzene in 1963 amounted
to 647 million gallons--18.5 percent more than the 546 million gallons reported for 1962. These
totals include data for benzene produced from tars, light oil, and petroleum. Sales of benzene
by coke-oven operators and petroleum operators in 1963 amounted to 421 million gallons, valued
at $96 million, compared with 405 million gallons, valued at $99 million, in 1962. In 1963 the
output of toluene from all sources (including material produced for use in blending in aviation
fuel) amounted to 406 million gallons--12.5 percent more than the 361 million gallons reported
for 1962. Sales of toluene in 1963 were 207 million gallons, valued at $35 million, compared
with 207 million gallons, valued at $40 million in 1962. The output of xylene in 1963 (including
that produced for blending in motor fuels) was 335 million gallons, compared with 354 million
gallons in 1962. About 98 percent of the xylene produced in 1963 was obtained from petroleum
sources.

Production of crude naphthalene in 1963 (including 288 million pounds of petroleurmn-derived
naphthalene) amounted to 627 million pounds, compared with 591 million pounds in 1962. Sales
of coal-tar-derived naphthalene? in 1963 were 209 million pounds, valued at $7 million, com-

TABLE 3.-- Tav and tar cvudes: Summary of U.S. production of specified products, average 1950-54,
annual 1962 and 1963

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

Increase, or decrease (-)
Unit Average
Chemical of 1950-54 1962 1963
quantity 1963 over 1963 over
1950-54 1962
Percent Percent
Tar® e ——-- 1,000 gal-- 876,070 669,398 671,876 -23.3 0.4
Benzene :?
Tar distillers®--eoomecmomcmmeoao. 1,000 gal-- 41,389 14,039 9,098 -78.0 -35.2
Coke-oven operators------c-ceeeeca-o 1,000 gal-- 163,356 114,227 112,427 -31.2 -1.6
Petroleum operators---s---c-cecaccea- 1,000 gal-- 46,635 418,131 525,889 1,027.7 25.8
Total-mmmmmmmmmmmm e 1,000 gal-- | 251,380 546,397 647,414 157.5 18.5
Toluene:
Tar distillers--- —— 1,000 gal-- 7,497 2,981 3,204 -57.3 7.5
Coke~oven operators-=----e-cecemea-o 1,000 gal-- 32,981 27,231 25,794 -21.8 -5.3
Petroleum operators-------ceecccaaa- 1,000 gal-- 80,725 330,709 377,205 367.3 14.1
N i D T TETR 1,000 gal-- 121,203 360,921 406,203 235.1 12.5
Xylenes, mixed:
Tar distillers -- 1,000 gal-- 1,373 SN 509 -62.9 e
Coke-oven operators------ec-eeceeemeao 1,000 gal-- 9,028 7,578 6,888 -23.7 -9.1
Petroleun Operators----------------- 1,000 gal-- 78,188 | * 346,593 | * 327,460 318.8 -5,
Totale-mmmcmmm e 1,000 gal-- 88,589 eee 334,857 278.0 ees
Naphthalene, crude: :
Solidifying at less than 79° C.%---- (1,000 1b--- | 307,537 424,205 338,715 10.1 -20.2
Petroleum naphthalene, all grades--- |1,000 lb--- ‘e 167,089 288,240 ‘e 72.5
Total -—- 1,000 1b=--- 307,537 591,29% 626,955 103.9 6.0
Creosote 0il (Dead 011 )0-ccocacacaeoan 1,000 gal--| 109,946 82,261 87,894 -20.1 6.8

1 Includes data for oil-gas, water-gas , and gas-retort tar reported to the American Gas Association for 1950-54
and for 1962 only, and for coal tar reported to the Division of Bituminous Coal, U.S. Bureau of Mines.

2 Includes data for motor-grade benzene in 1950-54. Separate statistics on production of motor-grade benzene have
not been published since 1954. Production in recent years, if any, has been negligible.

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

4 Includes data for material produced for use in blending motor fuels. Statistics are not comparable with monthly
figures , which included some o-xylene now shown in table 7A.

Figures include production by tar distillers and coke-oven operators and represent combined data for the com-
mercial grades of naphthalene to avoid disclosure of the operations of individual companies. Because of conversion
between grades, the figures may include some duplication.

6 Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood pre-
serving. Data for production of creosote oil in coal-tar solution have been excluded because the figures for 1950-54
are not comparable with the figures for 1962 and 1963. Production figures for 1950-54 are for the distillate sold or
consumed as such; and, for 1962 and 1963, the production of the distillate is on a 100-percent-creosote basis.

1 See also table 4B, pt. I, which lists these products alphabetically and identifies the manufacturers,
2 For sales of petroleumn-derived naphthalene, see table 5A. ’
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TABLE 4A.--Tar crudes: U.S. production and sales, 1963
[Listed below are all tar crudes for which any reported data on production or sales may be published. (Leaders are
used where the reported data are accepted in confidence and may not be published or where no data were reported.)
Table 4B in pt. III lists separately all products for which data on production or sales were reported and iden-
tifies the manufacturers reporting to the U.S. Tariff Commission ]
. Sales
Unit
Product of ) Production Unit
uantit $ ni
qQ M Quantity Value valuel
1,000
dollars
Crude light oil: Coke-oven operators-----------------= 1,000 gal-- 218,166 32,610 3,633 $0.11
Intermediate light oil: Coke-oven operators---------- 1,000 gal-- 4,847 3,378 374 .11
Light-oil distillates:
Benzene, specification and industrial grades, total- 1,000 gal-- 647,414 cee e
Tar distillers2---=-==-c=mc-—cccm-mm=--m-e-----=-- | 1,000 gal-- 9,098 vee
Coke-oven operators-------------- 1,000 gal-- 112,427 110,200 24,192 .22
Petroleum operators-------------- 1,000 gal-- 525,889 310,671 72,088 .23
Toluene, all grades, total? 1,000 gal-- 406,203 ees ves .
Tar distillers----=--e-=e-—cemeecmocmcmooooom o= 1,000 gal-- 3,204 e e e
Coke-oven operators----------=--==-=c--------=o-o- 1,000 gal-- 25,79 24,826 4,849 .20
Petroleum operators--------- 1,000 gal-- 377,205 182,332 30,414 .17
Xylenes, mixed, total®-------- 1,000 gal-- 334,857 130,622 24,663 .19
Tar distillers-------------- 1,000 gal-- 509 413 129 31
Coke-oven operators---- 1,000 gal-- 6,888 7,124 1,69 .24
Petroleum operators---- 1,000 gal-- 327,460 123,085 22,840 .19
Solvent naphtha, total--- 1,000 gal-- 9,090 7,714 1,587 .21
Tar distillers--------- 1,000 gal-- 5,529 4,355 874 .20
Coke-oven operators 1,000 gal-- 3,561 3,359 713 .21
Other light-oil distillates, total 1,000 gal-- 11,444 9,059 1,213 .13
Tar distillers--------=-=--m=-omcoc-oooon-m= 1,000 gal-- 4,105 3,570 481 .13
Coke-oven operators 1,000 gal-- 7,339 5,489 732 .13
Naphthalene, crude (tar distillers and coke-oven
operators), totalé—mmmmmmmmmmmm e mm e e 1,000 lb--- 338,715 209,097 7,130 .03
Solidifying at--
Less than 74% Ce----cecmmceommmmmnnoa—n 1,000 lb--- 45,914 47,544 1,102 .02
74° C. to less than 79°C 1,000 lb--- 292,801 161,553 6,028 .04
Crude tar-acid oils:
Tar distillers=----====--c-ccmecommommc——-cocmoooma= 1,000 gal-- 526 532 171 .32
Coke-oven Operators----------====-==----c-c---=-=oms 1,000 gal-- 25,170 26,183 4,804 .18
Creosote oil (Dead o0il) (tar distillers and coke-oven
operators) (100% creosote basis), totald-mmmmmmmmn 1,000 gal-- 98,110 93,443 19,681 .21
Distillate as such (100% creosote basis)--====-==-== 1,000 gal-- ,8% 83,556 16,614 .20
Creosote content of coal-tar solution (100%
creosote basis)-----=-mm---mmccmmmmmmeme oo mm o 1,000 gal-- 10,216 9,887 3,067 .31
All other distillate products® --=-mmmmemmmmemeee 1,000 gal-- 31,793 19,298 3,417 .18
Tar, road-------------=m--m-mo---cooo-oosmm—o-ooooooo- 1,000 gal-- 58,042 56,766 8,303 .15
Tar (crude and refined) for other uses?-=-mmmmmmmmmom- 1,000 gal-- 18,228 17,743 3,352 .19
Pitch of tar:
Hard (water softening point above 160° F.)--==---=-- 1,000 tons- 848 590 23,521 39.87
Other8----=-eememmmmmm e mmmemmmmmmme e o cmomem oo 1,000 tons- 940 465 15,763 33.90

1 ynit value per gallon, pound, or ton, as specified

2 Includes data for benzene produced fram imported crude light oil.
3 Includes data for material produced for use in blending motor fuels.

4 Statistics represent combined data for the commercial grades of naphthalene.

lene from one grade to another, the figures may include some duplication.

5 Statistics include data only for creosote oil sold for, or used in, wood preserving.
creosote in coal-tar solution (100% solution basis) amounted to 15,792 thousand gallons;
valued at 3,067 thousand dollars, with a unit value of $0.19 per gallon.

6 Includes data for pyridine crude bases in addition to those for crude cresylic acid and ne
and for crude sodium phenolate produced by coke-oven operators.

gallons,

by tar distillers,

7 Includes data for tar used for paint, pipe covering, saturating, and other uses.
Includes soft and medium pitch of tar (water softening points less than 110° F., and 110° F. to 160° F. ASTM

D61-24), pitch of tar coke, and pitch emulsion.

Note.--Statistics for materials produced in coke and

Coal, U.S. Bureau of Mines, Department of the Interior.

refineries are compiled by the U.S. Tariff Commission.

Because of conversion of naphtha-

In 1963, production of
sales were 16,050 thousand

utral oils produced

gas-retort ovens are compiled by the Division of Bituminous

Statistics for materials produced in tar and petroleum
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(100-percent creosote basis), used principally in wood preserving, was 98 million gallons, com-
pared with 91 million gallons in 1962. Production of road tar in 1963 was 58 million gallons,
compared with 62 million gallons in 1962.

Some of the products included in the statistics in table 4A are derived from other products
for which data are also included in the table. The statistics, therefore, involve considerable
duplication, and for this reason no group totals or grand totals are given. After duplication has
been eliminated insofar as possible, it is estimated that the net value of the output of these prod-
ucts and of tar burned as fuel was $406 million in 1963, compared with $423 million in 1962
and $440 million in 1961.

Crude Products From Petroleum and Natural Gas for Chemical Conversion

Crude products that are derived from petroleum and natural gas are related to the inter-
mediates 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 because some of these crude chemicals are converted
to other crude products derived from petroleum and because data on some production and sales
are reported at successive stages in the conversion processes (see table 5A3 ). Notwithstanding
these duplications, the statistics are sufficiently accurate to indicate trends in the industry and
to serve as a basis for general comparison. Many of the crude products for which data are in-
cluded in the statistics may be used either as fuel or as basic materials from which to derive
other chemicals, depending on prevailing economic conditions. In this report, every effort has
been made to exclude data on materials that are used as fuel. However, data are included on

TABLE 5A.-- Crude products from petvoleum and natural gas for chemical conversion: U.S. production
and sales, 1963

[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 5B in pt. III lists separately all products from
petroleum and natural gas for chemlcal conversion for which data on production or sales were reported and iden-
tifies the mamufacturer of each]

Sales
Product Production
Quantity Value Unit value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total-mmmmmmmmmm e oo e oo 35,120,735 | 18,460,167 573,144 $0.031
AROMATICS AND NAPHTHENES?

L D T 11,292,008 6,845,885 163,575 .024
Alkyl aromatics, distillates, and solventg-------coooo___ 1,875,909 2,024,373 23,271 .011
Benzene (1° and 2°), totale-me-mecmmmmmomoeo 3,881,061 2,292,752 72,088 .031

Benzene, 10 == oo o el 3,091,652 ves eae ces

Benzene, 2% -==-= oo mmm oo e e e 789,409 ‘e cee
Cresylic acid, crude------mcmomeooooommmcomoo 31,441 14,031 401 .028
Naphthalene, all grades------=-m-cecemcocomoom o 288,240 232,783 11,806 .051
Naphthenic acids, tot@l---=-=cmccommm oo 25,335 13,596 1,228 .090
ACid No. 150-199-- bbb 4,535 3’920 355 N .090
All Other==- = e e e e 20,800 9,676 873 .090
Toluene, all grades, total- ---- -— 2,742,280 1,325,553 30,414 .023
Nitration grade, 1°-- 1,711,445 1,032,914 24,697 .024
Pure commercial grade, 2° 115,666 ces vee . :
A1L Other?mm e oo oL 915,169 292,639 5,717 .020
Xylenes, mixed, total-----cccocccccammaao 2,360,986 887,442 22,840 .026
3O e e 521,161 198,455 5,654 .028
5 O e e e e 565,920 244,383 5,610 .023
All other? 1,253,905 4bds ,604 11,576 .026
All other aromatics and naphthenes®----—--ccmemmoamoo_._ 86,756 55,355 1,527 .028

See footnotes at end of table.

3 see also table 5B, pt. HI, which lists these products alphabetically and identifies the manufacturers.




CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS 5

TABLE 5A.--Crude products from petroleum and natuval gas fov chemical conversion: U.S. production
and sales, 1963--Continued

Sales
Product Production N
Quantity Value Unltl
value
ALIPHATIC HYDROCARBONS 1,000 1,000 1,000 Per
pounds pounds dollars pound

Tot@lemmmmm=m—mmmmm s mm e mm oo meoommmee 23,828,727 11,614,282 409,569 $0.035
C, hydrocarbons, total------- --- - 8,886,184 2,549,555 104,120 .041
Acetylene®--mmmmmmmmmmommono 355,642 14,431 1,485 .103
Ethane----=-m=mmmm=mam=—aocam- - 1,012,990 326,865 2,925 .009
Ethylene----- 7,517,552 2,208,259 99,710 045
C3 hydrocarbons, total-----=----==--= 6,257,833 4,045,022 61,890 .015
Propane- - - - - 3,045,598 2,488,749 24,424 .010

Propane-propylene mixtur -— 502,247 cee ces vee
Propylene-- -— 2,709,988 1,556,273 37,466 .024
C4 hydrocarbons, total---- 6,324,923 3,762,385 198,932 .053
1,3-Butadiene, grade for rubbers (elastomers)---------- 2,324,362 1,362,401 146,071 .107

Butadiene and butylene fractions--=-=-=--=-c-c-o--coe-- 504 , 447 cee ces e
n-Butane---=-==e-——mmmme e mmmmmme o emm oo oo 1,465,596 817,575 9,408 .012
1-Butene e 13,222 906 .068
1-Butene and 2-butene mixture®-- Qbils 764 885,940 27,892 .031
Isobutane - —_— 618,015 284,368 3,528 .012
Isobutylene 212,799 146,090 5,601 .038
A11 Other7--mmmmemmmmcm e e mem e o e 254,940 252,789 5,526 .022
Cs hydrocarbons, total------- -— 521,049 85,536 3,844 .045

Isoprene (2-methyl-1l,3-butadiene) - 94,739 . ves vee

A1l other® _— 426,310 . e e
All other aliphatic hydrocarbons and derivatives, total-- 1,838,738 1,171,784 40,783 .035
Diisobutylene (Diisobutene)- - 29,105 27,156 1,735 064

n-Heptane---- 92,690 .o cee e
Heptenes, mixed-- ——— -+ 158,427 70,923 2,397 .034

Hexane e ———— - 163,570 .o vee e
Nonene (Tripropylene) ———— 144,101 121,172 3,608 .030
Polybutene® 146,436 122,921 6,882 .056
Hydrocarbon derivatives®® 15,863 14,347 4,688 .327
Tetraprop¥len -- 400,305 335,198 10,589 .032
All other't 688,241 480,067 10,884 .023

1 Calculated from rounded figures.

2 The chemical raw materials designated as aromatics are in some cases identical with those obtained from the dis-
tillation 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 aromatic chemicals from all sources are given in table 4A "Tar Crudes."

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

4 Tpcludes data for 90-percent benzene, sodium cresylate, sodium carbolate and phenate, and miscellaneous cyclic
hydrocarbons.

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

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

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

8 Includes data for pentanes, pentenes, and Cs hydrocarbon mixtures.

9 Tncludes compounds having a molecular weight of 3,000 or less.

10 Includes data for di-tert-butyldisulfide and miscellaneous mercaptans.
11 Includes data for alpha olefins, methane, octanes, l-dodecene, eicosane, and hydrocarbon mixtures.

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
35,121 million pounds in 1963, or 6.6 percent more than the 32,960 million pounds reported for
1962. The larger output in 1963 is accounted for chiefly by increased production of benzene,
naphthalene, toluene, ethylene, propylene, and 1, 3-butadiene. Sales of crude chemicals from
petroleum in 1963 were 18,460 million pounds, valued at $573 million, compared with 20, 352 mil-
lion pounds, valued at $656 million, in 1962,

The output of all aromatic and naphthenic products amounted to 11, 292 million pounds in 1963,
compared with 10, 152 million pounds in 1962, Sales in 1963, which amounted to 6, 846 million
pounds, valued at $164 million, were 534 million pounds larger, and valued at $2 million less,
than those in 1962, Naphthalene was produced from petroleum sources in substantially greater
quantities in 1963 than in 1962. The output of 1° and 2° benzene from petroleum amounted to
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3,881 million pounds in 1963--25. 8 percent more than the 3,086 million pounds produced in 1962.
The output of toluene in 1963 was 2, 742 million pounds--14.1 percent more than the 2, 404 million
pounds produced in 1962. Production of xylene was 2, 361 million pounds in 1963, compared with
2,499 million pounds in 1962. These figures include toluene and xylene used in blends in aviation
and motor-grade gasolines. The output of naphthenic acids amounted to 25 million pounds in 1963,
about the same as that produced in 1962. Production of cresylic acid in 1963--31 million pounds--
was 4.5 percent more than in 1962,

Production of all aliphatic hydrocarbons and derivatives from petroleum and natural gas was
23,829 million pounds in 1963, compared with 22, 808 million pounds in 1962. Sales of these prod-
ucts were 11, 614 million pounds, valued at $410 million, in 1963, compared with 14, 040 million
pounds, valued at $490 million, in 1962. The statistics on production of acetylene (table 5A) in-
clude only acetylene produced from natural gas 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 1961, the latest year for which statistics were published, production of
acetylene for chemical synthesis from all sources amounted to 801 million pounds. Production of
ethylene was 7,518 million pounds in 1963, or 19. 6 percent more than the 6,283 million pounds
produced in 1962. The output of propane and propylene, including mixtures, was 6, 258 million
pounds in 1963--6. 6 percent less than the 6, 700 million pounds produced in 1962. Production of
1, 3-butadiene, one of the principal ingredients of S-type synthetic rubber, was 2, 324 million
pounds in 1963, compared with 2, 144 million pounds in 1962. The output of 1, 3-butadiene in
1963--the largest on record--was 8. 4 percent more than that in 1962.




PART II. PRODUCTION AND SALES OF INTERMEDIATES AND
FINISHED SYNTHETIC ORGANIC CHEMICALS, BY GROUPS

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, synthetic organic pigments, medicinal chemicals, flavor and perfume
rubber-processing chemicals, elastomers (synthetic

materials, plastics and resin materials,
rubbers), plasticizers, surface-active agents,
cals, and miscellaneous synthetic organic che
vided, according to chemical classes, into cyc
mediates are used in the manufacture of finished products,

intermediates and finished products necessarily include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finish

pesticides and other organic agricultural chemi-
micals. Most of these groups are further subdi-
lic and acyclic compounds. As most of the inter-
aggregate figures that cover both

ed products com-

bined) in 1963 was 70,343 million pounds, or 9.6 percent more than the output of 64,170 million
pounds reported for 1962 (see table 6). Sales of synthetic organic chemicals in 1963 amounted to
37,046 million pounds, valued at $7,793 million, compared with 34, 628 million pounds, valued

f all cyclic products (intermediates and finished products

at $7,490 million, in 1962. Production o

combined) in 1963 totaled 22,490 million pounds,
pounds produced in 1962. The output of acyclic organic chemicals in 1963 amounted to 47,853

million pounds--10.0 percent more than the 43,480 million pounds reported for 1962.

TABLE 6. -- Synthetic organic chemicals: Summary
products, average 1957

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

or 8.7 percent more than the 20, 690 million

of U.S. production and sales of intermediates and finished
-59, annual 1962 and 1963

Increase, or decrease (-)

Chemical Average 1962 1963
1957-59 1963 over 1963 over
1957-59 1962
Organic chemicals, cyclic and acyclic,
gra.nd.total: Percent Percent
Production----==-==--------smmsssssmoes 45,598,853 | 64,169,916 | 70,343,302 54.3 9.6
Sales--------=-=-s-==s--o-ososooosoooooos 23,744,812 34,628,386 37,046,363 56.0 7.0
Sales value~-----==-==----==-==----=-mo-oo 5,743,764 7,490,218 7,793,226 35.7 4.0
Cyclic, total:
Production-------=====--==-=-=-=------o-- 14,381,651 | 20,689,673 | 22,490,017 56.4 8.7
Sale§----=====mo-mommssomsssmmssooosoooo 8,829,037 | 12,253,042 | 13,477,603 52.6 10.0
Sales value---=====-=-=-=--s-o=-mom-mm-eo 2,785,100 3,472,358 3,631,620 30.4 4.6
Acyclic, total: .
Production--------====mmcmm-oo-smmommmen— 31,217,202 43,480,243 47,853,285 53.3 10.0
Sales=m=-=-=----=---memm---osss-ssmo—ceooo 14,915,775 22,375,344 23,568,760 58.0 5.3
Sales VAlUe-===--=mm=mmc=mmmm=m==m==—=oas 2,958,664 4,017,860 4,161,606 40.6 3.6
1. Intermediates, Cyclic
Production-=----=n--==m=m=m=mmmcomm oo ommas 7,343,167 | 11,399,541 | 12,768,168 73.9 12.0
Salese=m==m=--==-====mmm—m-----=-o---ooeo-ooo 2,919,264 4,572,116 5,428,713 86.0 18.7
Sales value=--=---c==mmmmmo-—-sw-socmo——ooooo 481,920 632,249 642,884 33.4 1.7
2. Dyes, Cyclic
Production--=-======sm-=m=mmmmcmmmoms——mo—ma 150,830 188,904 204,046 35.3 8.0
SBLESmmmmmmcmmmmmmmmmmmmmm e om—mmmem————— 141,731 178,031 186,951 31.9 5.0
Sales Valu@====-=m==---cesmmmma——m-ooooossoso 182,513 227,231 239,676 31.3 5.5
3. Synthetic Organic Pigments, Cyelic
Production-=--==e==--emccemmmmmoomocooceoomae 38,603 37,156 39,399 2.1 6.0
S8leSemmmmmmmmmmme-mmmmmmmem———me——————— e 30,218 31,602 33,534 11.0 6.1
Sales VAlue==---—==memmmmc-s-ommme—e—ee——c——o 58,648 74,313 79,600 35.7 7.1
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TABLE 6. --Synthetic ovganic chemicals: Summa
products, average 1957

-59, annual 1962 and 1963 --Continued

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

vy of U.S. production and sales of intermediates and finished

Increase, or decrease (-)

N Average
Chemical 1957-59 1oez 1963 1963 over 1963 over
1957-59 1962
4. Medicinal Chemicals
Cyclic: Percent Percent
Production 70,654 87,724 94,125 33.2 7.3
54,151 68,228 73,606 35.9 7.9
535,297 567,396 605,080 13.0 6.6
Acyclic:
Production: 31,592 39,707 45,071 42.7 13.5
SaleS-cmmmmmmmccmm e 28,738 35,399 40,314 40.3 13.9
Sales value 35,660 33,383 33,875 -5.0 1.5
5. Flavor and Perfume Materials
Cyclic:
Production 27,312 42,771 41,338 51.4 3.4
Sales-memm—mmcan 22,446 32,049 34,671 54.5 8.2
Sales value 33,903 47,260 51,446 51.7 8.9
Acyclic:
Production: 19,033 33,496 32,430 70.4 -3.2
Sales=mmmmmm——n- 19,958 31,399 32,343 62.1 3.0
Sales value 21,912 28,702 25,940 18.4 -9.6
6. Plastics and Resin Materials
Cyclic:
Production - 2,278,862 3,159,236 3,489,361 53.1 10.4
S81ES == === e e e e 1,900,032 2,685,314 2,886,387 51.9 7.5
Sales value 518,501 665,679 736,760 42.1 10.7
‘Acyclic:
Production=--=-e--caac 2,628,779 4,782,410 5,479,112 108.4 14.6
- N e r LT pua——— 2,438,853 4,430,423 4,629,750 89.8 4.5
Sales value 864,523 1,217,962 1,266,359 46.5 4.0
7. Rubber-Processing Chemicals
Cyclic:
Production---==cemcmmmmccmc e cccccccee 159,182 195,900 199,282 25.2 1.7
SBLES = mmmmm e e e e e e e 115,704 148,139 152,835 32.1 3.2
S8les VAlUE=m == ce e e oo cec e e e 74,479 97,363 101,757 36.6 4.5
Acyclic:
Production---- U 29,150 32,521 34,350 17.8 5.6
S8leS== = m e e 22,127 23,985 24,367 10.1 1.6
S8les VAlUE——~—m—ccccmcmmc;cmm————— e e e 14,289 17,055 16,906 18.3 -.9
8. Elastomers (Synthetic Rubbers)
Cyclic:
Production 1,938,732 2,263,105 2,174,183 12.1 -3.9
Sales-~-~-~-=-- 1,726,757 1,907,319 1,925,751 11.5 1.0
Sales value 404,897 464,581 434,474 7.3 -6.5
Acyclic:
Production==--==ceemmmm L 521,811 871,290 1,010,731 93.7 16.0
509,262 823,068 910, 544 78.8 10.6
199,627 309,745 332,457 66.5 7.3
Cyclic:
Production -- e 348,210 570,963 621,687 78.5 8.9
Salegmmmmmmmmm e e e T TP 297,423 486,050 557,979 87.6 14.8
Sales Value=---o—c oo 83,509 103,705 103,000 23.3 -7
Acyclic: : o
Production: 118,118 209,980 212,837 80.2 1.4
S8leS == o m e e e 100,984 179,885 191,771 89.9 6.6
Sales Value=-==cmcmmm e 38,772 64,358 65,181 68.1 1.3
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TABLE 6. -~ Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished
products, average 1957-59, annual 1962 and 1963 ~--Continued
[ Production and sales in thousands of pounds; sales value in thousands of dollars]
Increase, or decrease (-)
Average
Ch 1 196 1963
emica 1957-59 2 1963 over 1963 over
1957-59 1962
10. Surface-Active Agents
Cyclic: Percent Percent
Productione=-cccccemcccccccaaa 852,314 1,301,878 1,308,791 53.6 0.5
S8LE§==mmmmcm e mmmmm e mmmmmm e e 800,432 1,221,295 1,222,238 52.7 .1
Sales VAlue=-----ccommcmcemema e 127,936 162,509 159,963 25.0 -1.6
Acyclic:
Production B 502,715 646,689 671,867 33.6 3.9
O 432,135 537,099 567,445 31.3 5.6
Sales value----c-cecmcacaaa- -— 113,215 154,618 165,011 45.8 6.7
11. Pesticides and Other
Organic Agricultural Chemicals
Cyclic:
Production-----=---=mmmemmcmemmecmommooee 440,384 584,975 597,072 35.6 2.1
Sales-- - - -—- 375,627 496,583 498,082 32.6 3
Sales value----=-=--- = 150,837 271,266 286,045 89.6 5.4
Acyclic:
Production ———— 105,080 144,743 166,405 58.4 15.0
Sales-==-=mmemcmmmcecmeececcmcccccac e naa 91,938 137,379 153,389 66.8 11.7
Sales value=----ccocamccmccnc e e 49,049 75,035 83,095 69.4 10.7
12. Miscellaneous Chemicals
Cyclic:
Production--- --- 733,401 857,520 952,565 29.9 1.1
Sales- ——- 445,252 426,316 476,856 7.1 11.9
Sales vAluEm-=c=meccemcccceonaan 132,660 158, 806 190,935 43.9 20.2
Acyclic:
Production -—- 27,260,924 36,719,407 40,200,482 47.5 9.5
Saleg--=m-~-cremm e e 11,271,780 16,176,707 17,018,837 51.0 5.2
Sales value----- - 1,621,617 2,117,002 2,172,782 34.0 2.6

The following tabulation shows, by chemical groups, the number of companies that reported
production in 1963 of one or more of the chemicals included in the groups listed in table 6:

Fumber Fumder
Chemical group of Chemical group o
conpanies companies
Intermediates 195 Rubber-processing chemicals - ———— 31
Dyes 51 Elastomers (synthetic rubbers) ——— 34
Synthetic organic pigments 41 Plasticizers 63
Medicinal chemicals 116 Surface-active agents -—- 191
Flavor and perfume materials S1 Pesticides andother organic agriculturalchemicals 87
Plastics and resin materials 316 Miscellaneous chemicals 319

749-026 O - 64 - 2
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Cyclic Intermediates

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 intermediates are used in the manufacture of more advanced synthetic organic
chemicals and finished products, such as dyes, medicinal chemicals, elastomers (synthetic
rubbers), pesticides, and plastics and resin materials. Some intermediates, however, are sold
as end products without further 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 repellant or as a deodorant. In general, the way in which
the greater part of the output of a given chemical is consumed determines its use classification
in this report. Table 7A! gives statistics or production and sales of cyclic intermediates in 1963.
Individual statistics given in the table represent more than 80 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 considerable duplication. In 1963
about two-fifths 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 1963--12, 768 million pounds--was the largeston
record, and was 12.0 percent larger than the output of 11,400 million pounds reported for 1962.
The larger output of cyclic intermediates in 1963 was attributable to increased demand by a
number of industries that consume large quantities of intermediates, particularly those indus-
tries that produce dyes and plasticizers. Sales of cyclic intermediates in 1963 amounted to
5,429 million pounds, valued at $643 million, compared with 4,572 million pounds, valued at
$632 million, in 1962. In terms of quantity, sales of cyclic intermediates in 1963 were 18.7
percent larger than those in 1962 and, in terms of value, 1.7 percent larger.

TABLE TA.--Cyclic intermediates: U.S. production and sales, 1963

[Listed below are all cyclic intermediates for which any reported data on production or sales may be publizhed.
(Leaders are used where the reported data are accepted in confidence and may not be published or where no data were
reported.) Table 7B in pt. III lists alphabetically all cyclic intermediates for which data on produciion or sales
were reported and identifies the manufacturer of each. Appendix B listes alphabetically all the important ‘common
names of cyclic intermediates usually encountered in the trade and gives the corresponding standard (Chemical Abstracts)
name under which data are presented in tables 7A and 78]

Sales
Chemical Production
Unit
Quantity Value valuel
1, 000 1,000 1,000 Per
pounds pounds dollars pound
Totalo-mm-mom e mm o e e e e e e 12,768,168 | 5,428,713 642,884 $0.12
Acetanilide, tech--=-c-mecccmmmcmm e oo 3,548 vee e e
47 -Aminoace:canilide (Acetyl-p-phenylenediamine)------==--o-ccocooo 385 155 240 1.55
5-Amino-2-(p-aminoanilino)benzenesulfonic acid-- 24 v P .
1-Aminoanthraquinone and salt-------=--=-c-ce-e-- 1, 23{; e e .
2-Aminoanthraquinone and salt------==--ccccaeeo- 752 e een .
6-Amino-3,4’ -azodi(benzenesulfonic acid)-------- 36 . . cee
1-Amino-4-benzamidoanthraguinone---===-=-c-cmcecmmcmccccnenoaa- 59 - eee
6-(p-Aminobenzamido) -1-naphthol-3-sulfonic acid-------------c-cuun 14 v -
2-Amino-p-benzenedisulfonic acid [ SOsgH=1l]--==-=-=m=comccocmcomoom- 25 ... ... e
1-Amino-4-bromo-2-anthraquinonesulfonic acid and sodium salt------ 187 10 36 3.60
2-Amino-1-bromo-3-chloroanthraguinone~=---===-ccmemcmccmccccmccnan= 18 e . e
1-Amino-2-bromo-4-(p-toluidino)anthraquinone------------- - - 26 cee - .
1-Amino-5-chloroanthragquinone---=====cececcmcccmcmcccccccccncannm" 83 vee
1-Amino-5(and 8)-chloroanthraquinone=--=--=m-eeccmcoccmcaocccoaooo 10 v ...
o-(3-Amino-4-chlorobenzoyl)benzoic acid---====-cmmcmemcmaocamaan_o 1?? . vee
6-Amino-4-chloro-1-phenol-2-sulfonic acid-=~~=---- - . . e
2-Amino-5-chloro-p-toluenesulfonic acid [ S03H=1 ]- - 1,062 467 441 zé
6-Amino-4-chloro-m-toluenesulfonic acid [SO;H=1] ----------------- e 244, 316 1.
1-Amino-2,4-dibromoanthraquinone-----=-==-c-cecccmmmeccmmaoo 222 . v e
1-Amino-4-hydroxyanthraquinone-========ee-ecmmccccccc e e e 10 eee v v

See footnotes at end of table.

15ee also table 7B, pt. LI, which lists these products alphabetically and identifies the 'manufacturers; appendix A, which shows imports
of intermediates and related products during 1961-63; and appendix B, which is a glossary of synonymous names of cyclic intermediates.




CYCLIC INTERMEDIATES

TABLE 7A. --Cyclic intermediates: U.S. production and sales, 1 963--Continued

Sales
Chemical Production
. Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
1 -Amino-2-methoxy-4- (p-toluenesulfonamido)anthraquinone----------- 12
4 7-Amino-N-methylacetanilide-------=====--= 18
2-Amino-1,5-naphthalenedisulfonic 59
3-Amino-1,5-naphthalenedisulfonic acid (Cassella acid) 164 .
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)--------- 1,001 . . e
7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)- 725 35 35 $1.00
2-Amino-1-naphthalenesulfonic acid (Tobias acid)------ 3,980 cen
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid)-===m=-==---- 189
5(and 8)-Aminc-2-naphthalenesulfonic acid (Cleve's acid, mixed)--- 215 . . ..
6-Amino-2-naphthalenesulfonic acid (Broenner's acid)----=====-==-~ 97 53 85 1.60
g-Amino-1-naphthalenesulfonic acid (Peri acid)----------- 427
8-Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)---- 231 .
8-Amino-2-naphthol----==--====c==----c-——-me——=oo—ooooooososoomoos 77
g8-Amino-1-naphthol-3,6-disulfonic acid (H acid), monosodium salt-- 3,212
1-Amino-2-naphthol-4-sulfonic acid (1,2,4-acid) -===m=m==m=mmmmmmoo 1,206
6-Amino-1l-naphthol-3-sulfonic acid (J acid), sodium salt---- 546 . .. ..
7-Amino-1-naphthol-3-sulfonic acid (Gamma acid), sodium salt------ 580 141 205 1.45
2-Amino-5-nitrobenzenesulfonic acid [ S0;H=1] 56 .o . .
2-Amino-4-nitrophenol--=----======-- --- 132 .
2-Amino-1-phenol-4-sulfonamide--- 57 .
2-Amino-1-phenol-4-sulfonic acid--------==-- 111
p- (p-Aminophenylazo)benzenesulfonic acid---- 110 .
4 -Amino-m-toluenesulfonic acid &303H=l] ----- 221 .
6-Amino-m-toluenesulfonic acid [S0zH=1]----- 250 .
16-Aminoviolanthrone---==-=--========-—-c-—--ceceioooooooooosom oS 16 .
2-Amino-3,5-xylenesulfonic acid [SOsH=1]---- -- --- 9%
Aniline (Aniline 0il)--------=====m- 154,648 56,076 7,771 14
Anilinomethanesulfonic acid and salt 194 e .
§-Anilino-l-naphthalenesulfonic acid (Phenyl peri acid)--- 344
6-Anilino-1-naphthol-3-sulfonic acid (Phenyl J acid)------ 48 ..
o-Anisidine------~--=-cmmocococommmo——-o 1,588 547 407 T4
o-Anisidinomethanesulfonic acid 274
Anthra [1,9) pyrazol-6(2H)-one (Pyrazoleanthrone)--- 8 .
Anthraquinone, 100%-=--==========mm==m=o—ooooo-o- 4,123
1,5-Anthraquinonedisulfonic acid 175
1,8-Anthraquinonedisulfonic acid, potassium salt-- 268
2,6-Anthraquinonedisulfonic acid and salt--------- 217
1-Anthraquinonesulfonic acid and salt-------=-==----- 2,561
N,N’-(1,5-Anthraquinonylene)dianthranilic acid------- 43 .
Anthrarufin (1,5-Dihydroxyanthraquinone) ------------- 291 e v
Benzaldehyde, tech-------=-----=c-o==—eoooooooooooo-oo 3,605 3,871 1,568 .40
1-Benzamido-5-chloroanthraquinone-----~---- 96 v ce
7H-Benz[de Janthracen-7-one (Benzanthrone)---- 2,129 . .. ..
Benzidine hydrochloride and sulfate---------- 1,325 860 924 1.07
Benzoic acid, tech----==------==---=-o--oo-oo 15,320 6,988 1,230 .18
o-Benzoylbenzoic acid 5,286 ‘e v .
3,3’-Bianthra[1,9]pyrazole-6,6'(2H,2'H)—dione (Pyrazoleanthrone
YELLIOW) == mmmmm === s mm oo s m oo oo oo s mmemmomoomoosoooosooo 11 .
[ 4,4’ -Bi-7H-benz [de] anthracen]-7,7 -dione--------=-=---- 450 .
[ 1,1 -Binaphthalene]-8,8’-dicarboxylic acid---=----======-== 48 .
1,4—Bis[1-anthraquinony1amino]anthraquinone ---------------- 128
4,4 -Bis [dimethylamino] benzophenone (Michler's ketone) 110 .
3-Bromo-7H-benz [de] anthracen-7-one (Bromobenzanthrone) 231 .
1-Bromo-4-methylaminoanthraguinone 37 . .
1-Chloroanthraquinone-------======-== 205 .
2-Chloroanthraquinone-- 773
o-Chlorobenzaldehyde------ 392 .o oo .
Chlorobenzene, mMONO--=============--== 518,817 69,073 4,584 .07
o-(p-Chlorobenzoyl)benzoic acid 1,214 ce . .
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene)-==============- 8,164 1,580 262 .17
1-Chloro-2-methylanthraquinone--=---=-=---===---===-ooc--oo—-=scooos 363 . ..
2-Chloro-4-nitroaniline (o-Chloro-p-nitroaniline)-- 289 267 234 .88
4-Chloro-2-nitroaniline (p-Chloro-o-nitroaniline)-- 413 249 209 .84
1-Chloro-5-nitroanthraquinone-------=-===========~ 95 ee .
1-Chloro-2-nitrobenzene (Chloro-o-nitrobenzene)--------=--=====-=-- 18,879 10,715 655 .06
1-Chloro-2(and 4)-nitrobenzene (Chloronitrobenzenes, o- and p-)--- 3,920 - .
1-Chloro-3-nitrobenzene (Chloro-m-nitrobenzene)--------==--=-======= 6,435 .

See footnotes at end of table.
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TABLE 7A.--Cyclic intermediates : U.S. production and sales, 1963-~Continued

Sales
Chemical Production
Unit
Quantity Value value
1, 000 1, 000 1,000 Per
pounds pounds dollars pound
4-Chloro-3-nitrobenzenesulfonamide-==--e---ce- 164
4-Chloro-3-nitrobenzenesulfonic acid----=-=--= 190
4-Chloro-3-nitrobenzenesulfonyl chloride 141
0-(4~-Chloro-3-nitrobenzoyl)benzoic acid-=-=--cmmccmoccmmaee 134
4-Chloro-2-nitrotoluene----m=mcmmmm oo ____ 696 . cee .
a-Chlorotoluene (Benzyl chloride)----=me-mmeocccooo 39,738 7,363 1,372 $0.19
5-Chloro-o-toluidine [NHp=1] and hydrochloride 471 . .
4-Chloro-o, o0 -trif luoro-3-nitrotoluene------=-ecmmoomomooooo___ 21
Cresols, HOtal2mmmm oo ___ 64,505 50,150 10,220 .20
o- and p-Cresols~-==weccacaaoo- 23,424 20,007 6,217 .31
(m,p) -Cresol, total 27,491 19,132 2,515 .13
From coal tar----------cemcommaoo 8,539 5,130 708 .14
From petroleum-- 18,952 14,002 1,807 .13
(05, D) ~Cre8012 mmmm e e e e 13,590 11,011 1,488 14
Cresylic acid, refined, total? 55,853 38,987 4,381 L11
From coal tar--- 21,691 21,271 2,588 .12
From petroleum--- - 34,162 17,716 1,793 .10
Cumene--- 433,179 cee . .
Cyclohexane---- : - 1,078,698 825,341 33 522 .04
Cyclohexanol. e 3,807 1, 011 .27
Cyclohexanone ———— e e L LT 225,214 vee Ve N
1,4-Diaminoanthraquinone-- 72 .. . e
2,6~ Diamlnoanmraquinor° ------------- - 93 . . e
4,4’ -Diamino-2,2” -blpherwldlsulfomc acid--=mmmmmecaan -- 9 .. e e
byle ’-D:.amino-Z 2’-stilbenedisulfonic acid-- 2,082 .. .. cee
4,5” -D1benzam1do 1,1’ -iminodianthraquinone 135 .es e ..
1,5- leenzoylnaphthalene ----- -- R 106 e .. ..
3,9-Dibromo-7H-benz [de] anthracen-7-one----- -—- 265 .o . .
2,5-Dichloroaniline and hydrochlonde [NHz-l] --------------------- 140 .. eee .
1,5-Dichloroanthraquinone---- -—- 79 SN e “es
1,8-Dichloroanthraguinone--- - 90 PN cee ..
o-Dichlorobenzene ——— 52,332 39,338 4,045 .10
o(and p)-Dichlorobenzene----- ——-- -—- 13,378 14,247 458 .03
p-Dichlorobenzene- ———— - - 74,614 59,806 5,749 .10
3,3’-Dichlorobenzidine base and salts —-— 1,982 1,740 2,111 1.21
2,5-Dichloro-4-(3-methyl-5-oxo- 2-pyrazolln-1-yl)benzenesulfonlc
acid T e e e e e 292 cee .o .
2,6-Dichloro-4-nitroanilin 172 97 169 1.74
1,4-Dichloro-2-nitrobenzene (Nitro- ~-dichlorobenzene) ~====eceeac-o 396 . .. ..
2,5-Dichlorosulfanilic acid [SO;H=1 116 . ve. ..
2,6-Dichlorotoluene 22 .. e e
p-Diethylaminobenzaldehyd — 23 . . e
N,N-Diethylaniline - —— 1,330 879 491 .56
1,5-Dihydroxy-4,8-dinitroanthraquinone------ -—- 83 e .. .
16,17-Dihydroxyviolanthrone (Dlhydroxydlbenza.nthrone) ------------- 437 el ven ..
2 5—D1methoxyanilme-- ------- 61 . .. .
3, 3’-Dimethoxybenzidine——---mmm oo mmo o ____ - 473 378 657 1.74
N, N-Dimethylaniline= === ee=oooomm oo oo 9,512 5,315 1,182 .22
N, N—Dmetlwlbenzylmr° . R R 41 . . ..
2,2’-Dimethyl-1,1" -blanthraquinone--- -——- —_— 202 e e
N ,N Dmethyl-p-mtrosoanilme---- T 81 cee . .es
4,5-Dinitrochrysazin--- - -- 159 ee .o “ee
2,4-Dinitrophenol, tech=====m-mmmo oo 1,035 .o . e
4,47-Dinitro-2,2”-stilbenedisulfonic acid---- - 3,423 . - een
1, 5-Diphenoxyanthraquinone- B 46 .o e .
1,4-Di(p-toluidino)anthraquinone B et T T 164 . - ..
Dodecylbenzene®-------- - - - 489,89 414,007 35,545 .09
Dodecylphenol---=--==meeeuas - Rt LT 16,047 e ces .
N-Ethylaniline, refined - -- 735 e cee e
2-(N-Ethylanilino)ethanol S e e o 102 cen . ves
a-(N-Ethylanilino)-p-toluenesulfonic aeid-m--—===- - *" 583 . e ..
Ethylbenzene---------- i et T 2,450,866 347,393 13,849 .04

See footnotes at end of table.
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TABLE TA. --Cyclic intermediates: U.S. production and sales, 1963--Continued
Sales
Chemical Production
Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
N-Ethyl-N-phenylbenzylamine-=-----====mec-mc—ecmcmocccomnom e mnm 771 . ae
2-Ethyl-2-phenylmalonic acid, diethyl ester----------c--c---- 488 e N e
3-(N-Ethyl-m-toluidino)propionitrile-------------- 63 v . ..
o-Formylbenzenesulfonic acid (o-Sulfobenzaldehyde) 188 17 40 $2.35
p-Hydrazinobenzenesulfonic acid----==-=-ccoemccomaao—u"- 130 eee . .
p-Hydroxybenzoic acid, methyl ester-----------co--cooccccococooooo 250 162 219 1.35
p-Hydroxybenzoic acid, propyl ester - - 40 22 4y 2.00
1,1’-Iminobis [4-aminoanthraquinone] -----==-acmcmcmcmmmmm oo 118 . . e
1,1’-Im1nobis 5-benzamidoanthraquinone]-- - 38 vee .. .
6,6/-Iminobis [1-naphthol-3-sulfonic acid] ——- -- 10 . .
1, 1’—Im1nobis[4-n1uroanthraqu1none1 -—— 103 . . ..
1,1’-Im1nodianthraquinone (Dlanthrlmlde) -------------------------- 121 . v ..
Isocyanic acid derlvatlves, total- ———- --- 130,613 117,006 68,954 .59
Diphenylmethane 4,4’-diisocyanate (MDI)---=-====-=--=cccamcuomc- 3,553 1,683 2,065 1.23
Toluene 2,4- and 2,6-diisocyanate (80/20 mixture)----------=---- 116,823 107,989 61,731 .57
A1l other ---------------------------- B e 10, 237 7,334 5,158 .70
4,4’ -Isopropylidenediphenol (Bisphenol A)------------- 72,392 31,284 7,728 .25
Isoviolanthrone (Isodibenzanthrone) - 45 e een ..
Leuco-1,4-diaminoanthraquinone=---=-==-emmemmccececc e cc e e 303 e . e
Leuco tetrahydroxyanthraquinone-- - 60 e . e
Metanilic acid (m-Aminobenzenesulfonic acid)-======-—eeeocacomaee 619 e .. e
1-Methylaminoanthraquinone--=-====-eececeucaux 147 e .o e
4,4’ -Methylenebis[N,N-dimethylaniline] (Methane base) ------------- 1,079 397 230 .58
2-Methyl-1l-nitroanthraquinone - 112 e e .
p-(3-Methyl-5-oxo-2-pyrazolin-1-yl)benzenesulfonic acig-----=--=--= 143 v es ces
3-Methyl-l-phenyl-2-pyrazolin-5-one (Developer Z)----—-----=--===-- 252 231 378 1.64
a-Methylstyrene-----m-ceemecccanana- -— 11,270 e e ces
1,4,5,8-Naphthalenetetracarboxylic acid -- -- 4, e e oo
Nephthalic anhydride---=-=--e-ecmecccmmcc e e ccee e o 37 .o e [N
Naphthionic acid (4-Amino-l-naphthalenesulfonic acid)----=-------- 277 .. een ees
2-Naphthol-3,6-disulfonic acid, disodium salt------==c=ce—ccccoa-- 1,453 e . s
2-Naphthol-6-sulfonic acid (Schaeffer's acid) and sodium salt----- 377 131 107 .82
Naphth[1,2]oxadiazole-5-su1fonic s e e L L P 928 vee eee .
p-Nitroaniline------- -- - 9,808 6,890 2,978 .43
4-Nitro-o-anisidine [NHz-l] 83 . e ..
5-Nitro-o-anisidine [ NHp=1] 284 e
1-Nitro-2-anthraquinonecarboxylic acid 35 oo e .o
5-Nitro-l-anthraquinonesulfonic acid. - 102 vee . e
Nitrobenzene------===-==-- 219,971 9,421 868 .09
m-Nitrobenzenesulfonic acid and sodium salt. 2,092 2,065 888 W43
m-Nitrobenzenesulfonyl chloride- -— 23 .e e e
m-Nitrobenzoic acid and sodium salt--=w-cec-meecccemccmccce e cccee e 259 .e .o .
3-Nitro-1,5-naphthalenedisulfonic acid 128 e e e
7(and 8)-Nitronaphth[l,2]oxad1azole 5-sulfonic acid---=m-=----omun 913 - ves vee
P-Nitrophenol-==--==ememmm e e e et e e mm e e oo 16,161 vee cee ..
5-Nitro-o-toluenesulfonic ac1d [s05H=1] ——— -- 5,403 . eee ...
3-Nitro-p-toluenesulfonic acid [S0,H=1] - - - 86 .. v .
4-Nitro-o-toluidine [ NHp=1]--- - - -- 11 .
5-Nitro-o-toluidine [ NHp=l]--=====-mm=mmmommmm e o e e 300 . . .
2-Nitro-p-toluidine [ NHp=1]--=-=======-==-c-mmmmmommmeoemee -- 1,195 633 734 1.16
16-Nitroviolanthrone---=====eeemm o cm e e e o 101 . e . ..
Nonylphenol-- - 46,453 15,252 1,844 12
1-(7-0xo- 7H-benz[de]anthracen—3-y1amino)anthraquinone ------------- 266 .o .. ..
1,1’ -(7-0xo-7H-benz[ de]anthracen-3,9-ylenediimino) dianthraquinone- 453 . ces .
5-Oxo-1—(p sulfophenyl)-2-pyrazoline-3-carboxylic acid (Pyrazo-
lone T) - - 42 .. ces ..
3,4,9,10-Perylenetetracarboxylic diimide---==-m-mememmeneeacoaom—o 30 . cee .
Phenol, grand total?-m=mmmmom oo 935,378 480,289 45,705 .10
Natural, total----- EEET e e 50,679 52,041 4,831 .09
From coal tar B e e b e L 37,639 40,780 3,711 .09
From petroleum b ) = 13,040 11,261 1,120 .10
Synthetic, total ——— - 884,699 428,248 40, 874 .10
From cumene--- - - ———- -—- 325,282 219,395 19,272 .09
Other synthetic - -— - 559,417 208,853 21,602 .10

See footnotes at end of table.




14 SYNTHETIC ORGANIC CHEMICALS, 1963

TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1963--Continued

Sales
Chemical Production —
. ni
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
1-Phenol-4-sulfonic acid------=mmmmmmm oo e 5,459 6,276 755 $0.12
Phenylacetic acid, potassium salt---=-=-cewcccocca- 935 915 335 .37
Phenylacetonitrile («-Tclunitrile) 1,475 726 419 .58
p-Phenylazcaniline (p-Aminoazobenzene) and hydrochloride---------- 161 e ves e
Phthalic anhydride-=-=mmm-mmmmmm oo 458,630 225,787 21,973 .10
2-Picoline («-Picoline)? cee 260 103 .40
PipPEridine=mmmmmmm oo oo e oo 442 . .
Propiophenone--==-=-ee-cmmc e e e oo 504 .
Pyranthrone-----ee-mereorccccccccca e c e ccc e 24 e e e
2° pyridine® ----memmmmmmmeeeeee 3,053 3,068 2,095 .68
Quinaldine---==-=cccmccmccmncaa- 24 e e .
Quinizarin------ B e R R 1,414 67 62 .93
2-Quinizarinsulfonic acid------emeccmcmcmcn 28 . . -
Salicylic acid, tech 24,643 3,229 1,120 .35
Styrene, all grades-------------soomommoo oo e 2,154,363 | 1,096,279 101,538 .09
Sulfanilic acid (p-Aminobenzenesulfonic 2,410 ‘e cen cee
4-Sulfoanthranilic acid----===-=-- 9 .. . cee
Terephthalic acid----==-=coceomemoconanoo “es 980 250 .26
Terephthalic acid, dimethyl ester-------c-ecceee-ooo 330,927 e . .
1,4,5,8-Tetrachloroanthraquinone-==-=—=--cecmoooccm oo me oo 48 e ees .
o(and p)-Toluenesulfonic acid------=-mmcmmmmmm oo 5,415 3,832 553 .14
o-(p-Toluoyl)benzoic acid---------mcmmmmcoomoaaoo 639 . eee ...
4-(0-Tolylazo)-o-toluidine 397 ces ves vee
6,6’-Ureylenebis[1-naphthol-3-sulfonic acid] (J acid urea)-------- 272 . e .
Violanthrone (Dibenzanthrone)--- 601 ... . ...
O-Xylenem-m=mmmm e e e e e e oo 303,967 220,908 7,634 .03
p-Xylene----------coomooooooooooooo -- et L LT 262,528 246,965 22,583 .09
All other cyclic intermediates---- B e LR 1,951,955 995,442 218,783 .22

1 Unit values calculated from rounded figures.

2 Includes data for coke ovens and gas-retort ovens, reported to the Division of Bitiminous 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 Commiscion.

3 Includes some mixed cresols. Figures include (o,m,p)-cresol from coal tar and from petroleum.

4 Includes tridecylbenzene.

5 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 refineries and other producers, reported to the U.S. Tariff Commis-
sion.

In 1963, production of two of the largest volume intermediates amounted to over 2 billion
pounds each. The output of ethylbenzene totaled 2,451 million pounds (21.9 percent more than in

1962) and that of styrene, 2,154 million pounds (10,9 percent more than in 1962). Ethylbenzeneis
used almost entirely in the manufacture of styrene, which, in turn, .is used almost entirely in the
manufacture of plastics materials and synthetic rubber. The output of other large-volume inter-
mediates in 1963 compares with the output in 1962 as follows: Cyclohexane, 24,9 percent larger;
phenol, 13,3 percent larger; phthalic anhydride, 7.3 percent larger; nitrobenzene, 10.2 percent
larger; aniline, 12.5 percent larger; and toluene diisocyanate (80/20 mixture), 24,6 percent
larger. Production of dodecylbenzene (including tridecylbenzene) in 1963 was 8.2 percent smaller
than that in 1962, and that of monochlorobenzene was 6,4 percent smaller., Production of ortho-
xylene amounted to 304 million pounds in 1963, compared with 272 million pounds in 1962--
representing an increase of 11, 9 percent,

Dyes

Dyes are synthetic organic chemicals derived from cyclic intermediates. About three-
fourths of the dyes consumed in the United States are used by the textile industry to dye natural
and synthetic fibers or fabrics; the rest are used chiefly by the industries that produce organic
pigments, paper, and leather. Of the several thousand different synthetic dyes that are known,
more than two thousand are manufactured by one or more domestic producers. The large number
of dyes results from the many different types of materials to which dyes are applied, the different
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conditions of service for which dyes are required, and the costs that a particular use can bear,
Dyes are sold as pastes, powders, lumps, and solutions; concentrations vary from 6 percent to
100 percent. The concentration, form, and purityofa dyearedetermined largely by the use for
which it is intended. .

Table 8A2 shows U.S. production and sales of dyes in 1963, total and by individual dyes,
using the Colour [ndez classification and terminology (which was used for the first time in the
Commission's 1958 report).

Total domestic production of dyes in 1963 amounted to 204 million pounds--8.0 percent
more than the 189 million pounds produced in 1962, and 22.5 percent more than the 167 million
pounds reported for 1961. Sales of dyes in 1963 amounted to 187 million pounds, valued at $240
million, compared with 178 million pounds, valued at $227 million, in 1962. In terms of quan-
tity, sales of dyes in 1963 were 5.0 percent larger than in 1962, and in terms of value, 5.5 per-
cent larger.

For many important individual low- and medium-priced dyes for which statistics are given
in table 8A, production was larger in 1963 than in 1962. The output of Vat Blue 6 was 3.2 million
pounds in 1963, or 22.6 percent more than the 2. 6 million pounds produced in 1962. Other im-
portant dyes whose output was substantially larger in 1962 than in 1962 were Direct Black 80
(35.4 percent), Vat Green 9 (29.0 percent), and Disperse Blue 3 (18.2 percent).

TABLE 8A.-- Coal-tar dyes: U.S. production and sales, 1963

[ Listed below are all coal-tar dyes 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 8B in pt. III lists all dyes for which data on production or sales were reported and identifies
the manufacturer of each]

Sales
Dye Production
Unit
Quantity Value valuel
1,000 1,000 1,000 Per

pounds pounds dollars pound

Grand total-----=m===-cmmmm oo cmccecme— e memmee 204,046 186,951 239,676 $1.28
ACID DYES

TOt8lemmmmmmmmmmeem s e e e meeeececeececooooao 17,858 16,287 32,812 2.01
Acid yellow dyes, total--==---------ccccccoomcomcocomanne 2,739 2,341 5,293 2.26
Acid Yellow 3=-=---me-cocccemecmmmememecmemmmcee oo 27 37 130 3.51
Acid Yellow 1l---------c--emommomcmmccmomcccecmmmce—eoae 61 32 64 2.00
Acid Yellow 17------ccooommmommomomecccommemmee oo 487 438 923 2.11
Acid YelloWw 23------e-ctmoccmmocmmmcmmmm e e eee—eo—aee 295 228 505 2.21
Acid Yellow 36--------=-c-mmcmccmmmeemeeeceee—oeocoooooo 254 257 357 1.39
Acid Yellow 40=--------c-commmmmmmm e e e emeeaoae 99 1c2 282 2.76
Acid Yellow 42--=----e--co-ocemememeeeeeecmececeeoeeao 37 24 48 2.00
Acid YelloW 4d---=mmmmmmcomme o mem e memmme e 22 17 51 3.00
Acid Yellow 54=--=-m-eccmmmcemocccceemcmmcocm e ceoe e 60 69 157 2.28
Acid Yellow 73--------=-= e e 59 134 2.27
Acid YelloW 99----mcommmmmmmomm oo mmmc e 9% 87 199 2.18
All Other-=-mm=-=-mommeccmec e cmmmememem e e—ee 1,301 991 2,452 2.47
Acid orange dyes, total------ e e e L L LD DL LD 2,532 2,442 3,511 1.44
Acid Orange l-=-------ce-eccrommccceccccccoccocoooooooono 29 26 69 2.65
Acid Orange 7--------c-s-memmmcmmmmeeemeeeccecc—ceaeooan 779 704 593 .84
Acid Orange 8-------c=eceecmmmmmccmcmcmcceaoococoooocooooe 298 322 342 1.06
Acid Orange 10 e L L L L L L LRI 358 320 407 1.27
Acid Orange 24------cecccccccmccccncee e e e oo 417 460 598 1.30
Acid Orange 60---------c-emcmmeeecceaceccccocccooceoooooo 39 30 75 2.50
All other------cececccccccmmmmccccccccm e ccccmccaeoe 612 580 1,427 2.46
Acid red dyes, tot@l---------c---ceemcmeeeceeecee oo 3,427 2,804 5,425 1.93
Acid Red l---mec-cecccccccmemmmecemecmcm oo cccceoee 724 620 698 1.13
Acid Red 4----ccmmccmccccecmmccemmmeemcmcceccceeeee - 195 179 316 1.77
Acid Red ld=-e-ececmmccmccccmccmm e cccecce e mm e 90 78 107 1.37
Acid Red 18-----cccmcccmmmemmc e cmccce e cmmcccc e m oo 161 153 173 1.13

See footnotes at end of table.

2 See also table 8B, pt. III, which lists these products and identifies the manufacturers, and appendix A (table 23), which shows imports
of dyes during 1961-63.
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TABLE 8A. --Coal~tar dyes: U.S. production and sales, 1963--Continued

Sales
Dye Production
Quantity Value vggt:l

ACID DYES--Continued 1,000 1,000 1,000 Per

Acid red dyes--Continued pounds pounds dotlars pound
Acid Red 124 73 82 $1.12
Acid Red 72 61 166 2.72
Acid Red 213 208 451 2.17
Acid Red 177 165 274 1.66
Acid Red 540 110 206 1.87
Acid Red 131 150 206 1.37
Acid Red 35 34 61 1.79
Acid Red 81 77 147 1.91
Acid Red .ee 19 29 1.53
Acid Red 127 125 399 3.19

Acid Red 24 e eee cee
Acid Red 27 30 99 3.30
Acid Red oo 8 27 3.38
All other 706 714 1,984 2.78
Acid violet dyes, total--------m-mmmmcmom e 459 433 824 1.90
Acid Violet l---=-cmmmmcmmmmmm e 33 44 63 1.43
Acid Violet 3--- 102 113 206 1.82
Acid Violet 7--- 104 86 121 1.41
Acid Violet 12-- e 38 57 1.50
Acid Violet 17----cccmmmmm e e 86 63 130 2.06
Acid Violet 43---omccmom oo 11 8 28 3.50
All Othere=m—m oo o e e e 123 81 219 2.70
Acid blue dyes, total 2,896 2,793 8,233 2.95
Acid 72 57 186 3.26
Acid 534 477 560 1.17
Acid 37 37 124 3.35
Acid 59 65 343 5.28
Acid 14 14 - 61 4.36
Acid 90 77 272 3.53
Acid 18 33 217 6.58
Acid 523 525 1,777 3.38
Acid 28 30 200 6.67

Acid 16 . .. e
Acid Blue 113-----ecmmmmmmmm el 321 291 442 1.52
Acid Blue 158 and 158A------=-==ccmmcmmm e 195 192 443 2.31
All other=-=--cecmmm oo 989 995 3,608 3.63
Acid green dyes, total---===---c--cemcmcccmcccccce e 709 652 1,714 2.63
Acid Green 3--------- 184 149 174 1.17
Acid Green- 14 14 63 4.50
Acid Green 12-------- . 8 38 4.75
Acid Green 16=------- e 54 190 3.52
Acid Green. 20-------- 18 27 53 1.96
Acid Green 187 164 590 3.60
Acid Green’ cee 47 73 1.55
All Obher=-s-omcm oo e e 306 189 533 2.82
Acid brown dyes, total--------cc-cccmmmcm oo 731 664 1,521 2.29
Acid Brown ld=----mcmoco oo 317 290 403 1.39
All other---ceemce o el 414 374 1,118 2.99
Acid black dyes, total 4,365 4,158 6,291 1.51
Acid Black le---mcocommmmmaoa- 1,72% 1,591 1,852 1.16
Acid Black 24 123 117 204 1.74
Acid Black 48 39 33 167 5.06
All Obher=—e e e m e mm e e e e e 2,479 2,417 4,068 1.68

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1963--Continued

Sales
Dye Production
. Unit
Quantity Value valuel
AZQOIC DYES AND COMPONENTS

1,000 1,000 1,000 Per

Azoic Compositions pounds pounds dollars pound
Totalmmmmmmmmm e m e e e 2,100 2,125 3,717 $1.75
Azoic Yellow 1 32 b4é 56 1.27
Azoic Yellow 2 24 14 27 1.93
Azoic Orange 3 58 45 98 2.18
Azoic red dyes, total 698 517 930 1.80
Azoic Red l------omn 139 102 188 1.84
Azoic Red 2--=-----= 97 72 143 1.99
Azoic Red 6--------- 305 212 375 1.77
A1l OtheTr---c-emomcem oo e oo 157 131 224 1.71
Azoic Blue 3-------co-oconn e ee e 64 53 91 1.72
Azoic Brown 9---- 202 127 411 3.24
Azoic Black 4----c--mmmccmeemmmm oo 295 320 435 1.36
All other azoic compositions-------------ccccccmcoononanooo 727 1,005 1,669 1.66

Azoic Didzo Components, Bases
(Fast Color Bases)
ey R 1,420 1,268 1,947 1.54
Azoic Diazo Component 4, base 33 37 48 1.30
Azoic Diazo Component 10, oo 6 16 2.67
Azoic Diazo Component 12, 266 276 367 1.33
Azoic Diazo Component 13, 467 445 540 1.21
Azoic Diazo Component 32, 281 278 438 1.58
Azoic Diazo Component 48, 35 37 66 1.78
All other azoic diazo components, bases~-------e--cecccmce-- 338 189 472 2.50
Azoic Diazo Components, Salts
(Fast Color Salts)
o1 7Y PRSI ERSSEE IS 2,333 2,197 2,340 1.06
Azoic Diazo Component 1, 20 19 23 1.21
Azoic Diazo Component 2, 10 9 14 1.56
Azoic Diazo Component 3, 235 263 203 77
Azoic Diazo Component 5, 190 178 220 1.24
Azoic Diazo Component 6, 14 12 13 1.08
Azoic Diazo Component 8, 84 68 67 .99
Azoic Diazo Component 9, 335 319 205 .64
Azoic Diazo Component 10, 69 67 104 1.55
Azoic Diazo Component 11, 69 60 109 1.82
Azoic Diazo Component 12, 152 141 159 1.13
Azoic Diazo Component 13, 493 433 318 .73
Azoic Diazo Component 20, 13 19 56 2.95
Azoic Diazo Component 28, 175 167 190 1.14
Azoic Diazo Component 36, 24 35 63 1.80
Azoic Diazo Component 42, 8 8 21 2.62
Azoic Diazo Component 48, 55 49 63 1.29
Azoic Diazo Component 49, 54 47 152 3.23
All other azoic diazo components, salts=-=-==-=-=-c-c-ce---- 333 303 360 1.19
Azoic Coupling Components
(Naphthol AS and Derivatives)

TOtAl-mmm = e e e e m e e e e e 3,018 2,432 4,826 1.98
Azoic Coupling Component 2 201 69 73 1.06
Azoic Coupling Component 3 18 20 59 2.95

See footnotes at end of table.




18 SYNTHETIC ORGANIC CHEMICALS, 1963

TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1963 --Continued

Sales
Dye Production
. Unit
Quantity Value valuel
AZQIC DYES AND COMPONENTS--Continued
] ) 1,000 1,000 1,000 Per
Azoic Couplmg Con'nponents pounds pounds dollars pound
(Naphthol AS and Derivatives)--Continued
Azoic Coupling Component 33 31 63 $2.03
Azoic Coupling Component 24 29 84 2.90
Azoic Coupling Component 767 748 1,455 1.95
Azoic Coupling Component 165 e .. .o

Azoic Coupling Component 211 174 324 1.8¢
Azoic Coupling Component 922 736 867 1.18

Azoic Coupling Component 172 e e ‘e
Azoic Coupling Component 9% 63 133 2.11
Azoic Coupling Component 19 16 35 2.19
Azoic Coupling Component e 9 20 2.22
Azoic Coupling Component 30 23 121 5.26
A1l other azoic coupling 362 514 1,592 3.10
7 8,750 7,787 18,142 2.33
Basic YelloW 2------eccmmmm oo 683 659 1,415 2.15
Basic orange dyes, total--=-----ce-moomcmcmmeeeeo o 980 943 1,727 1.83
Basic Orange l------c-coccccmmmm e 249 228 262 1.15
Basic Orange 2 420 438 529 1.21
Basic Qrange 21 23€ 205 669 3.26
All 75 72 267 3.71
Basic 176 171 505 2.95
Basic 1,247 939 1,212 1.29
Basic 31 38 111 2.92
Basic ee 245 900 3.67
Basic 83 56 204 3.64
Basic blue dyes, total------oomcoommmo oo 1,032 832 2,661 3.20
Basic Blue l--e-commom oo oo 14 20 87 4.35

Basic Blue 7====ecmmmm oo 167 e vee e
Basic Blue 9----cc-c-- 415 297 676 2.28
Basic Blue 26 73 62 188 3.03
All other=-=e-cmcc o 363 453 1,710 3.77
Basic 78 73 252 3.45
Basic 514 477 1,262 2.65
Basic 215 218 292 1.34
Basic 665 602 797 1.32
All other basic dyes 3,046 2,534 6,804 2.68
e R e ettt 28,399 27,677 41,660 1.51
Direct yellow dyes, tot@l---=--=ccccmmocmmmmm oo 4,959 4,811 8,844 1.84
Direct Yellow 4 392 349 750 2.15
Direct Yellow 5 82 83 247 2.98
Direct Yellow 6 893 854 1,335 1.56
Direct Yellow 11 735 742 923 1.24
Direct Yellow 12 393 353 881 2.50
Direct Yellow 26 8 7 18 2.57
Direct Yellow 228 231 476 2.06
Direct Yellow 91 84 127 1.51
Direct Yellow 388 386 666 1.73
Direct Yellow 209 250 480 1.92
Direct Yellow 27 30 43 1.43.

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1963~-~Continued
Sales
Dye Production
Unit
Quantity Value valuet
DIRECT DYES--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Direct yellow dyes--Continued

Direct Yellow 8l----c--cmemmmmmcmcceemccccce e s m e ‘e 18 28 $1.56
Direct Yellow 84-----ccccmeomemmmonoomn 175 138 228 1.65
All Oother-=--=-ecmmmmmcc e r e e e e emo—eoceoo oo oo 1,338 1,286 2,642 2.05
Direct orange dyes, total 1,850 1,672 3,710 2.22

Direct Orange l----=-=--=cmc-cee-- 13 e ves .o
Direct Orange 149 123 180 1.46
Direct Orange 182 169 203 1.20
Direct Orange 70 58 112 1.93
Direct Orange 91 75 169 2.25
Direct Orange 57 57 140 2.46
Direct Orange 72 86 176 2.05
Direct Orange 247 213 498 2.34
Direct Orange e 43 131 3.05
Direct Orange 36 49 151 3.08
Direct Orange 186 174 476 2.74
All other------ccmemcmmcec e mcee—oooomcss—me e 747 625 1,474 2.36
Direct red dyes, total 3,398 3,281 €,974 2.13
Direct 206 201 336 1.67
Direct 384 396 654 1.65
Direct e 30 83 2.77
Direct . 17 25 1.47
Direct 54 62 100 1.61
Direct 72 40 80 2.00
Direct 283 268 608 2.27
Direct 283 243 465 1.91
Direct 135 123 328 2.67
Direct 171 167 203 1.22
Direct 18 19 68 3.58
Direct 77 72 189 2.62
Direct 58 48 138 2.88
Direct 34 27 93 3.44
Direct Red 79- B e e e L L P L R Rl 194 221 501 2.27
Direct 525 510 1,000 1.96
Direct 291 275 695 2.53
Direct 85 94 160 1.70

Direct Red 122---------- D L E L P L 27 .. .e e
Direct Red 149-------- e L L P P T .. 7 40 5.71
Direct Red 152--cmmmmmmmmcemcccc e cmccmmcmmmmme oo 18 12 A 3.67
All other------ --- -- --- 483 449 1,164 2.59
Direct vielet dyes, total-- -—- -- 186 210 579 2.76
Direct Violet 1 -— - 12 15 30 2.00
Direct Violet 9 e L L L L DL 133 139 332 2.39
Direct Violet 48--- oo 22 91 4,14
All other 41 34 126 3.71
Direct blue dyes, total 5,435 5,418 7,859 1.45
Direct Blue 1 254 237 548 2.31
Direct Blue 1,662 1,707 1,504 .88
Direct Blue bbdy 388 218 .56
Direct Blue 28 37 69 1.86
Direct Blue 102 93 89 .96
Direct Blue 59 53 75 1.42
Direct Blue 19 20 4b 2.20
Direct Blue 24=--~------ecemmmemeeccmmmmmmoe—ecososom e 7 11 16 1.45
Direct Blue 25--====mmemmeeccccccemceeemmecmmmmocmomm oo 41 41 114 2.78
Direct Blue 26------c--e-ememmmmceccoooo—cenmaomooeno e 10 15 1.50
Direct Blue 67=-==m=mmcemcececcccmmmmmm e mmmmm oo o mmmom e 21 29 115 3.97
Direct Blue - 82 69 181 2.62
Direct Blue 76====-mmmccmc—mcmmccemcmmaom oo e —e o 303 325 576 1.77
Direct Blue 77 80 240 3.00

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1963--Continued

Sales
Dye Production

. Unit

Quantity Value valuet

DIRECT DYES~-Continued 1,000 1,000 1,000 Per

Direct blue dyes--Continued pounds pounds dollars pound
Direct Blue 80--=--cmmm oo oo 282 282 436 $1.55
Direct Blue 86---==cc e eeeeemeeee 968 959 1,547 1.61
Direct Blue 98-- - 115 114 196 1.72
Direct Blue 120 and 120A-- 92 136 263 1.93
Direct Blue 126------aue-- 125 105 244, 2.32
All Other=mmm o e oo oo e e e e 754 722 1,369 1.90
Direct green dyes, total----=--ccocmmmmm o 961 9263 2,068 2.15
Direct Green 1 208 185 215 1.16
Direct Green 6--------cceeoeooo 335 389 443 1.14
Direct Green 8------ececaeeooea- 14 21 24 1.14

Direct Green 12-----c-emccmaaaa 22 cee vee e
Direct Green 38----cc-camecaaa- ces 14 53 3.79
All other=----m oo e e 382 354 1,333 3.77
Direct brown dyes, total--------ccmmmmm e 1,974 1,904 2,534 1.33
Direct Brown 1 and l1A---------cc-uuno 397 347 366 1.05
Direct Brown 2--=-----ceommmcmmae o 182 202 299 1.48
Direct Brown 6=---c-eccccmmmm e 80 86 100 1.16
Direct Brown 31 91 9% 263 2.80
Direct Brown 74 63 53 88 1.66
Direct Brown 95--- 668 669 482 .72
Direct Brown 11ll-- “ee 48 168 3.50
Direct Brown 154-- 179 159 219 1.38
All other-mm—mec e e e e e e 314 246 549 2.23
Direct black dyes, total 9,636 9,418 9,092 .97
Direct 262 257 268 1.04
Direct 48 50 66 1.32
Direct ces 181 287 1.59
Direct 796 836 . 708 .85
Direct Black 37 11 12 16 1.33
Direct.Black 38 5,977 5,921 4,852 .82
Direct Black 51 73 90 242 2.69
Direct Black 80-=---m=mommmmmmm ol v—————— 1,682 1,455 1,542 1.06
All other---==-e e e e e e 787 616 1,111 1.80
DISPERSE DYES

TOt@Lm === m e e e e 11,318 9,526 22,198 2.33
Disperse yellow dyes, total--------—-cmmmmmmmoae e 1,819 1,566 3,258 2.08
- Disperse Yellow le----m--eemecoomaooooooooooo ces 18 43 2.39
Disperse Yellow 3--- 660 617 1,127 1.83
Disperse Yellow 5--- 52 52 170 3.27
Disperse Yellow 23-- 49 46 125 2.72
Disperse Yellow 118 109 176 1.61
All other 940 724 1,617 2.23
Disperse orange dyes, total 684 612 1,059 1.73
Disperse Orange 3 105 91 150 1.65
Disperse Orange 5 60 62 138 2.23
Disperse Orange 17----cememecmmmo oo 196 139 163 1.17
All other=---—m e mm e e o e 323 320 608 1.90
Disperse red dyes, total 1,813 1,421 4,063 2.86
Disperse Red le=--c-ccmccmmmaoaaaa. 226 190 292 1.2°
Disperse Red 5--=-ceccacaaa 61 51 59 1.16
Disperse Red 1l----=--- 16 33 178 5.39
Dispérse Red 13------- 23 22 30 1.36
Disperse Red 15 ces 90 258 2.87
Disperse Red 17 136 125 136 1.09
ALl Other=- e o m e e e e ee 1,351 910 3,110 3.42

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1963 --Continued
Sales
Dye Production
. Unit
Quantity Value valuel
. 1,000 1,000 1,000 Per
DISPERSE DYES--Continued pounds pounds dollars pound
Disperse Violet Lle=----mommmmmmm oo oo e 45 24 90 $3.75
Disperse Violet 4=---memmocommcmcocccmmc oo oo 34 121 3.56
Disperse blue dyes, total 4,526 3,684 10,730 2.91
Disperse Blue l----=--ccecocomanan- 365 272 1,043 3.83
Disperse Blue 3-- 1,535 1,175 1,957 1.67
Disperse Blue 7-- 223 226 1,232 5.45
Disperse Blue 64---e-ecooomemm e m e 133 oo aee e
A11l OtheTr=-=mmmcmmmmmomcm e oo mm e e 2,270 2,011 6,498 3.23
Disperse brown dyes-------==-=mme oo oo o 197 125 210 1.68
Disperse Black l--=-==--=--ccecccmmccecacoa—— 356 324 406 1.25
Disperse Black 9-=--cw-eemeaaaa- 1,380 1,259 1,281 1.02
All other disperse dyes 498 477 980 2.05
FIBER-REACTIVE DYES
Fiber-reactive dyes----------coemmmcmcmm e 1,132 1,061 4,375 4.12
FLUORESCENT BRIGHTENING AGENTS?
FOOD, DRUG, AND COSMETIC COLORS
Totalmmmmmmmemmm e e m e e mm e e m e 2,405 2,546 10,242 4.02
Food, Drug, and Cosmetic Dyes
TPOtALlemmmmmmmmmmmmm e mm e m e emem—m e 2,195 2,343 9,178 3.92
FDEC Blue NO. Lemmmmmmmo oo om oo oo e 43 50 591 11.82
FD&C Red No. 2~-=---ceceen- 617 654 1,862 2.85
FD&C Red No. 3------cec-oe- 36 39 696 17.85
FD&C Red No. 4--------onoeu- 322 315 1,585 5.03
FD&C Yellow No. 5 531 590 1,977 3.35
FD&C Yellow No. 6 440 533 1,5% 2.99
All other food, drug, and cosmetic dyes 206 162 873 5.39
Drug and Cosmetic and External Drug
and Cosmetic Dyes
7 RS LSRR 210 203 1,064 5.24
D&C Red No. 7====-==- B e L L PR LR ces 12 45 3.75
D&C Red No. 8----- an- S — 7 4 10 2.50
D&C Red No. 19---- -- - -- 5 6 32 5.33
D&C Red NO. 2le---cmmccece e e e e e cc e — e ces 34 107 3.15
All other drug and cosmetic and external drug and cosmetic
dyeS=-m==-emom s e e cee oo oo 198 147 870 5.92
MORDANT DYES
TObALemmmm e o mmmmemmmmmmmmmmmmmmmmmecmmmmemm———— 4,056 4,165 5,545 1.33
Mordant yellow dyes, total. 211 206 368 1.79
Mordant Yellow le-=-=---- cee 37 47 1.27
Mordant Yellow 8--------- 11 8 15 1.88
All other------=-ccecmceua- 200 161 306 1.90
Mordant orange dyes, tot@l------c-ceccmmmccccnccmmrcnn e 143 136 224 1.65
Mordant Orange 1-- -- ——-- --- 35 32 49 1.53
All Otherecemmecmmccm oo e 108 104 175 1.68

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1963--Continued

Sales
Dye Production Umit
ni
Quantity Value valuet
MORDANT DYES--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Mordant red dyes, tot@l--==-mmmmmmmoo . 128 119 328 $2.76
Mordant Red 7e=-=coommmmm o oo 35 45 87 1.93
All OBher e mm e oo e o e e el 93 vz 241 3.26
Mordant blue dyes, £otal---=-=-=mm=-mmmmommmmmmeocccmecee 86 63 181 2.87
Mordant Blue le=--cmcommmom oo 45 34 109 3.21
ALl Other=m e oo e e e e e e e 41 29 72 2.48
Mordant brown dyes, total----=-=ceommmmmmeee___l 300 298 714 2.40
Mordant Brown L--= == oo ccom o oo o e 82 53 116 2.19
Mordant Brown 19--== - e oo “es 10 25 2.50
Mordant Brown 40-=----mom oo oo 16 15 43 2.87
J N o Lo e T T T ——— 202 220 530 2.41
Mordant black dyes, tot@l-=---c---cemmmmeeee 3,176 3,330 3,697 1.11
Mordant Black 3e==-cc-emomomm oo oo 16 23 1.44
Mordant Black 5-----==-=-mmmmemm e cc e e e e mm e 54, 44 67 1.52
Mordant Black Llemm-meemo oo oo ool 2,411 2,661 2,738 1.03
Mordant Black 13=-ee oo oo oo 88 37 124 3.35
Mordant Black 17-==---cmommm o oo ol 435 401 393 .98
Mordant Black 38=m=m-mmmmmomo oo oo 19 25 83 3.32
ALL ObheTm o mmmm e e e o e e ool 169 146 269 1.84
All other mordant dyes------=----ommom e 12 13 33 2.54
SOLVENT DYES
ey R e T T S 7,649 6,850 11,826 1.73
Solvent yellow dyes, total--=---=mmcmmmmmmooomeeo___ 1,062 850 1,790 2.11
Solvent Yellow 2e=-c-mmcomom oo 24 27 41 1.52
Solvent Yellow 3ee-memee oo oo oo oo e 43 38 62 1.63
Solvent Yellow b= eco oo oo oo oL 722 555 609 1.10
Solvent Yellow 47==m = o ommom oo 57 42 213 5.07
All Other--—m e oo e e e 216 188 865 4,60
Solvent orange dyes, totale--=-cmmmcmmeo ool 242 226 540 2.39
Solvent Orange 3=-===--ocommoc oo 26 14 35 2.50
Solvent Orange 7-----==c-emo oo o el 85 96 151 1.57
Solvent Orange 20-------- B ettt ———— 22 ves cee aese
All Other==mcem oo oo e e o 109 116 354 3.05
Solvent Red 26-------c-ccmcaaaaao B L EE LR 296 231 421 1.82
Solvent Red 49--------u-- S e 29 27 163 6.04
Solvent violet dyes, total----- R 427 414 827 2.00
Solvent Violet 8ememeoecmmmmcmc oo 307 297 439 1.48 -
ALl OBhe T m e e e e 120 117 388 3.32
Solvent blue dyes, total B e L L L L RSP 808 732 3,317 4.53
Sclvent Blue 38=--=e oo oo m o oo e 172 157 766 4.88
All other---c-cceceammmaoo. L R e 636 575 2,551 b bl
Solvent green dyes, tot@8le==m-mememcmc oo 68 68 324 4.76
Solvent Green 3----- B e 41 40 205 5.12
ALl Other=m o m e e e e e 27 28 119 4,25
Solvent Drown QyeS=--=====mmcmem oo 7 64 228 3.56
All other solvent dyeS=-=-===--mmmmmmmm oo 4,643 4,238 4,216 .99

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1963-~-Continued

Sales
Dye Production
. Unit
Quantity Value valuel
SULFUR DYES?

1,000 1,000 1,000 Per

VATSDEES pounds pounds dollars pound
TOt@Lmmmmmmmmmmmmmm o oo 52,596 48,815 46,347 $0.95
Vat yellow dyes, total---==--=-=-----ceomomcooocommmoomooon 2,858 2,719 3,782 1.39
Vat Yellow 2, 8-1/2%---------== 1,758 1,633 1,484 .91
Vat Yellow 4, 12-1/2% 427 492 620 1.26
A1l Other--=m-emmmmmmmmm e oo oo R 673 594 1,678 2.82
Vat orange dyes, toOtale-==--==m-m=mm-mmmmcommoeemmommemaan 2,281 1,957 4,571 2.34
Vat Orange 1, 20%=--=---===-==-c======m= 453 356 1,007 2.83
Solubiliged Vat Orange 1, 26% 15 12 79 6.58
Vat Orange 2, 12%-----=--=====-===--==-e 400 290 632 2.18
Vat Orange 4, 6%==-m=-=--mommomm=mmommmo 89 95 267 2.81
Vat Orange 5, 10%---------c-=m=--mmaman- 171 150 238 1.59
Solubilized Vat Orange 5, 30% 4 40 10.00
Vat Orange 7, 11%--e—-emcmommomomcmommmeemeeee 170 191 519 2.72
Vat Orange 9, 12%----m-m-mmmmmmmmmmcmcmcoooonean 152 105 259 2.47
Vat Orange 15, 10%--=-=----========-c-- e 401 400 855 2.14
A1l OtheP==-—m=—mmm e o mmmmmm e oo oo 430 354 675 1.91
Vat red dyes, total--------=-m-=-=-mmce—mmmomooooooooommooo 904 864 2,097 2.43
Vat Red 1, 13%=---mmmmmmmommmm oo mm oo ee oo oo 420 406 690 1.70

Solubilized Vat Red 1, 37% 5 .
Vat Red 13, 1ll4m--=m--mo--mmemcmamn 33 69 201 2.91
Vat Red 15, 10%m=m===m==-==m=oeco=mn 144 119 152 1.28
Vat Red 32, 20%----=mm==mm====ccmon 38 30 104 3.47
A1l Other-m=-==c-emcmmmmmmmm—m oo cmcm e oo 264 240 950 3.96
Vat violet dyes, total---=--==c----cmecmcccomomcoomom e 1,121 1,022 1,904 1.86
Vat Violet 1, Ll¥§e=-==mmmm==-mm-mmmmmmomc oo %08 %17 672 1.61
Vat Violet 2, 20%-- 33 34 85 2.50
Vat Violet 9, 12%=-----c--=n== 78 295 3.78
Vat Violet 13, 6-1/4% 468 408 638 1.56
Vat Violet 17, 12-1/2% 32 28 90 3.21
A1l Other==-mm-memcmo—mmmmmm—mm oo oo oo cemmmmmm oo . 180 . 57 124 2.18
Vat blue dyes, total----==--mm--mmm=-mmmeeceomoeco—moomone 20,550 18,993 11,610 .61
Vat Blue 4, 10%--===mmmmm=m===mm=mcmmcoom—m o mmmm oo 72 142 1.97
Vat Blue 5, 16%---- -—-- ——— - 242 276 272 .99
Vat Blue 6, 8-1/3f-mmmmmm=m=mmmmmoo e e oo 3,211 2,856 3,076 1.08
Solubilized Vat Blue 6, 17-1/2%- 47 32 200 6.25
Vat Blue 14, 8-1/3% 582 453 559 1.23
Vat Blue 18, 13%------ 905 793 1,298 1.64
Vat Blue 20, l4%~----- 1,117 992 1,328 1.34
A1l OtheTr=---=-m--me-=emmmmmm— e e oo oo mmmm e —mee 14,446 13,519 4,735 .35
Vat green dyes, total--===-------eceocooooooococeomooooooon 11,434 10,649 7,857 L7
Vat Green 1, 6%~----======~ 4,929 4,612 2,672 .58
Vat Green 3, 10% 3,209 2,699 1,974 .73
Solubilized Vat Green 3, 26% 8 7 48 6.86
Vat Green 8, 8-1/2%-=----c-c-mcmcmmmmmmeeacnn 1,423 1,361 1,002 KA
Vat Green 9, 12-=1/2%==--=----m=ccmmmcmemcmmmmem o oo 1,722 1,410 1,359 .96
A1l Other-----commmmmmm e e m e oo oo 143 560 802 1.43
Vat brown dyes, tot@l-=----------ccmoococooooccemonnononoao 5,440 5,053 6,870 1.36
Vat Brown 1, ll%------=--===--c==coccmmmmemmm——oae —————— 1,000 922 1,713 1.86
Vat Brown 3, 1l¢e-=-=----=--===-mmmmmmcc—cccmooooooooo 865 809 1,434 1.77
Vat Brown 5, 13 §e-=-m-===m====--me-—mmmeem—mcmmmmmoeeane 240 213 307 1.44
All other—--------- mm e mcmmomeee 3,335 3,109 3,416 1.10

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1963--Continued

Sales
Dye Production
Unit
Quantity Value valuel
DYES--Continued 1,000 1,000 1,000 Per

VAt ontinue pounds pounds dollars pound
Vat black dyes, tot@le==ceecoococomom oo 8,008 7,558 7,656 $1.01
Vat Black 9, 16%-——mmmmmmmm oo oo oo 177 154 38% 2.49
Vat Black 25, 12-1/2%=-=-mm-mmm oo o 3,377 2,849 2,192 .77
Vat Black 27, 12-1/2%--=-===---m oo 907 786 1,029 1.31
All Other---me oo e e e e e e el 3,547 3,769 4,051 1.07
All other dyes == mm oo 61,012 54,215 33,699 .62

1 Calculated from rounded figures.

2 Included in "All other dyes."

3 Includes oxidation bases, ingrain dyes, miscellaneous dyes, sulfur dyes, and fluorescent brightening agents (pro-
duction of fluorescent brightening agents in 1963 increased somewhat over 1962). Statistics for these groups of dyes
may not be published separately because publication would disclcse information received in confidence.

On the other hand, the output of a few important dyes was smaller in 1963 than in 1962.
Production of Direct Black 38 was 6.0 million pounds in 1963, or 7.2 percent less than the 6.4
million pounds produced in 1962; that of Vat Green 1 was 4.9 million pounds, or 7.4 percent
less than the 5.3 million pounds reported for 1962. Other important dyes whose output was
smaller in 1963 than in 1962 were Vat Yellow 2 (24.3 percent), Mordant Black 11 (23.9 percent),
Vat Green 8 (16. 6 percent), Direct Blue 2 (16.0 percent), and Vat Black 25 (12.9 percent).

Table 9 summarizes production and sales of dyes in 1963, by class of application. Three
classes of dyes accounted for 48.4 percent of the total output of dyes in 1963. Vat dyes accounted
for 25.8 percent of the total; direct dyes, for 13.9 percent; and acid dyes, for 8.8 percent. In
1963 the output of two of the three classes was larger than in 1962. Production of direct dyes
was 3.6 percent larger, and that of acid dyes, 11.8 percent larger. Production of vat dyes in
1963 was about the same as in 1962.

Of the remaining classes, the output of fiber-reactive dyes was 1.1 million pounds in 1963,
or 107 percent more than the 546,000 pounds in 1962 but 5.4 percent less than the 1.2 million

- pounds produced in 1961. Production of azoic dyes and components was 17.4 percent larger in
1963 than in 1962; basic dyes, 15.0 percent larger; and disperse dyes, 9.5 percent larger. Pro-
duction of solvent dyes in 1963 was about the same as in 1962. On the other hand, the output of
mordant dyes was 26.5 percent smaller in 1963 than in 1962, and that of food, drug, and cos-
metic colors, 10.7 percent smaller.

Table 10 shows production and sales of dyes in 1963 by chemical class. In 1963, three
chemical classes of dyes accounted for approximately one-half of all the dyes produced: Azo
dyes accounted for 26.2 percent of the total; anthraquinone dyes, for 20.1 percent; and stilbene
dyes, for 7.8 percent. The output of two of these three classes was larger in 1963 than in 1962:
Stilbene dyes was 14.0 percent larger; and azo dyes, 2.9 percent larger. The output of anthra-
quinone dyes in 1963 was 3.6 percent smaller than in 1962. Of the remaining chemical classes,
production of eight classes was larger in 1963 than in 1962, and production of one class--xan- -
thene--was smaller in 1963 than in 1962. Production of triarlymethane dyes in 1963 was about

- the same as that in 1962. In terms of value of sales, the most important classes of dyes in 1963
were the azo dyes ($87.1 million), the anthraquinone dyes ($61.1 million), the stilbene dyes
($25.1 million), and the azoic dyes ($12.8 million)..




DYES 25
TABLE 9.--Coal-tar dyes: U.S. production and sales, by class of application, 1963
Sales
Class of application Production Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound

TOtAl====—=-==emmmmmmm—mm oo e e m e emm—memm———ooooo 204,046 186,951 239,676 $1.28

ACid-mmmm e e e e e mm e oo me oo 17,858 16,287 32,812 2.01
Azoic dyes and components:

Azoic compoSitions--=--=-c--mmemmmmmemm oo oo —moeoemmeee 2,100 2,125 3,717 1.75

Azoic diazo components, bases (Fast color bases)---===-=-c------ 1,420 1,268 1,947 1.54

Azoic diazo components, salts (Fast color salts)----------==---- 2,333 2,197 2,340 1.06

Azoic coupling components (Naphthol AS and derivatives)--------- 3,018 2,432 4,826 1.98

BASiCammmmmmmmmmmmmcmmcmmmmmmmm—mmmemem—m o —mmemmmmmmme e 8,750 7,787 18,142 2.33

Direct-----smmomm o mmemm e m oo 28,399 27,677 41,660 1.51

Disperse---=------c-meco-o= 11,318 9,526 22,198 2.33

Fiber-reactive 1,132 1,061 4,375 4.12

2,405 2,546 10,242 4.02

4,056 4,165 5,545 1.33

7,649 6,850 11,826 1.73

52,596 48,815 46,347 .95

61,012 54,215 33,699 .62

1 Calculated from rounded figures.

2 Tncludes oxidation bases, ingrain dyes, miscellaneous dyes, sulfur dyes, and fluorescent brightening agents
(production of fluorescent brightening agents in 1963 increased somewhat over 1962). Statisties for these groups of
dyes may not be published separately because publication would disclose information received in confidence.

TABLE 10.-- Coal-tar dyes: U.S. production and sales, by chemical class, 1963

Sales
Chemical class Production .
Quantity Value Unit
value
1,000 1,000 1,000 Per
pound. . pound. dollars pound

TOBAL ~mmcmmmmmmmmmmmmmmmmmmmmmm—mem—mmmmmmmmm e e e 204,046 186,951 239,676 $1.28
ANthraquinone--=—-=-c--mc-cmcmm e m o me oo m oo 40,934 36,722 61,084 1.66
AZ0, t0tAl=mmmmmmm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>