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Introduction

This is the forty-eighth annual report of the U.S. Tariff Commission on domestic production
and sales of synthetic organic chemicals and the raw materials from which they are made. The
report presents statistics for 1964 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 classifi-
cations 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 800 primary manufacturers listed in part IIL

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 are 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 manufac-
turer, and usually bearing some relationship to the company name. The identification symbols
are permanent and, except for such changes as may be necessary, will be used in all future re-
ports in this series. Like the six immediately preceding reports, this report includes data on
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.

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 fer-
mentation. 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 ot the total produc-
tion of intermediates is not sold directly to the ultimate consumer, but is used by the producing
companies themselves in their manufacturing processes. The statistics given in this report in-
clude data for all known domestic producers of the items covered 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 domestic and
foreign sale. The quantities reported as produced, therefore, generally exceed the quantities
reported as sold. Some of these differences, however, are attributable to changes in inventories.
As specified in the reporting instructions that the Commission sends to manufacturers, and as
used in this report, production and sales (unless otherwise specifically indicated) are defined as
follows:

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

(1) Produced, separated, and consumed in the same plant or establishment (a commodity
is 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.

i . : 3 . s . " s
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,




Vi INTRODUCTION

Production excludes--

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

(2) Intermediate products that are formed in the manufacturing process but are not 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 origina manufacturers only. Sales include--

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

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

(3) Shipments to subsidiary or affiliated companies.

Sales exclude--

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

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

Data on the chemicals covered in this report are usually given in terms of undiluted mate-
rials. Products of 95 percent or more purity are considered to be 100 percent pure. The principal
exceptions are the statistics on dyes and a few solvents, which are reported in terms of commer-
cial 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
mentioned 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 unless there are three or more producers no one or two of which may be predomi-
nant. 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 unlaw-
ful disclosure of information accepted in confidence by the Commission.?

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

Statistics on U.S. general imports in 1964 of benzenoid intermediates and finished benzenoid
products that entered under schedule 4, parts 1B and 1C, of the Tariff Schedules of the United
States are given in appendix A. Appendix B is a cross-reference list of the Colour Indez and com-
mon names of synthetic organic pigments. Appendix C presents the results of a one-time survey
on employment in the synthetic organic chemical industry made at the request of the Special
Representative for Trade Negotiations. Statistics are given on total employment, employment by
States, and by product groups, in 1964.

The Glossary of Synonymous Names of Cyclic Intermediates, which appeared as appendix B
in previous reports, has been deleted from this report. Information formerly included in the
glossary may now be found in the more comprehensive SOCMA Handbook: Commercial Organic Chemicd
Names, recently published by the Chemical Abstracts Service of the American Chemical Society,
or in the Colour Indez (2d edition), published in 1956 by the Society of Dyers and Colourists.

2 Sec, 5, U.S.C. 139 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 1964 was 135, 716 million pounds--an increase of 12.2 percent
over the output in 1963 (see table 1). Sales of these materials in 1964, which totaled 72, 668 mil-
lion pounds, valued at $9, 242 million, were 13.7 percent larger than in 1963 in terms of quantity
and 8.5 percent larger in terms of value. These figures include data on production and sales of
chemicals measured at several successive steps in the manufacturing process, and thereforethey
necessarily contain some duplication.

In 1964, production of all synthetic organic chemicals, including cyclic intermediates and
finished chemijcal products, totaled 78, 678 million pounds, or 11.8 percent more than the output
in 1963. Production of flavor and perfume materials (91 million pounds) was 22.8 percent larger
in 1964 than in 1963; that of cyclic intermediates (14, 896 million pounds) was 16.7 percent
larger; that of plasticizers (951 million pounds) was 14.0 percent larger; and that of plastics
and resin materials (10, 103 million pounds) was 12. 6 percent larger.

The output of most of the other groups of synthetic organic chemicals also increased in 1964
compared with 1963. Production of synthetic organic pigments (44 million pounds) was 11.8
percent greater; that of rubber-processing chemicals (261 million pounds) was 11.5 percent
greater; that of miscellaneous organic chemicals (45, 681 million pounds) was 11.0 percent
greater; that of elastomers (3,421 million pounds) was 7.4 percent greater; that of surface-
active agents (2, 119 million pounds) was 7.0 percent greater; that of medicinal chemicals (144
million pounds) was 3.5 percent greater; and that of pesticides and other organic agricultural
chemicals (783 million pounds) was 2.5 percent greater. The apparent decline of 9. 6 percent in
the production of dyes is the result of a change in the method of reporting data on certain dyes.
Therefore, the figures on production (184 million pounds) and on the quantity of sales (178 mil-
lion pounds) are not comparable with those for previous years. The value of sales of dyes ($264
million) in 1964 was 10.2 percent higher than in 1963.

TABLE 1.--Synthetic ovganic chemicals and theiv vaw matevials: U.S. production and sales, 1963 and 1964

Sales
Production
Quantity Value
Chemical Increase Increase Increase
or or or
decrease decrease decrease
1963 1964 (=), 1964 1963 1964 (=), 1964 1963 1964 (=), 1964
over over over
19631 1963 19631
Million | Million Million {Million Million | Million
pounds pounds Percent pounds | pounds Percent dollars | dollars | Percent
Grand totale-=m-e;ecemcmeeooen 120,928 | 135,716 12.2 | 63,898 | 72,668 13.7 | 8,517 | 9,242 8.5
Tar -- ———— 6,719 7,629 13.6 | 2,907 | 3,361 15.6 32 34 10.8
Tar crudes---- - 8,745 9,547 9.0| 5,485 | 6,076 10.8 119 131 9.9
Crude products from petroleum and
natural gas--- 35,121 | 39,862 13.5 | 18,460 | 20,465 10.9 573 619 8.0
Synthetic organic chemicals, total-| 70,343 | 78,678 11.8 | 37,046 | 42,766 15.4 | 7,793 | 8,458 8.5
Intermediates 12,768 | 14,896 16.7 | 5,429 | 6,470 19.2 643 711 10.6
DyeS-=mcmmmmmmmmmm—m e ——— e 204 184 -9.6 187 178 4.6 240 264 10.2
Synthetic organic pigments------- 39 4ty 11.8 34 35 4.6 80 84 5.7
Medicinal chemicals ---m--e=-n--=- 139 144 3.5 114 119 4.2 639 646 1.0
Flavor and perfume materials----- 74 91 22.8 67 80 19.4 77 84 8.2
Plastics and resin materials----- 8,968 | 10,103 12.6 | 7,516 | 8,727 16.1| 2,003 | 2,120 5.8
Rubber-processing chemicals------ 234 261 11.5 177 184 4.0 119 123 3.7
Elastomers (synthetic rubbers)--- 3,185 3,421 7.4 2,836 | 2,958 4.3 767 810 5.6
Plasticizers- 835 951 14.0 750 905 20.7 168 188 11.5
Surface-active agents--—--ee-==-- 1,981 2,119 7.0| 1,790 | 1,900 6.2 325 350 7.7
Pesticides and other organic
agricultural chemicals----===~= 763 783 2.5 651 692 6.3 369 427 44.2
Miscellaneous chemicals----=----- 41,153 45,681 11.0| 17,495 | 20,518 17.3 2,363 2,651 12.2

1 percentages calculated from figures rounded to thousands.







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

The quantity of tar produced from coal in the United States in 1964 was 763 million gallons,
or 13.6 percent more than the 672 million gallons produced in 1963. U.S. production of water-
gas tar and oil-gas tar was not reported to the Commission for 1963 or 1964; production of these
tars amounted to 19 million gallons in 1962, the last year for which production was reported to
the Tariff Commission.

Total consumption of tar in 1964 amounted to 747 million gallons, of which 602 million gal-
lons was consumed by distillation, 128 million gallons as fuel, and 17 million gallons in miscel-
laneous uses.

TABLE 2.--Tar: U.S. production and consumption, 1963 and 1964
[In thousands of gallons]

Product 1963 1964
PRODUCTION
Coal tar from coke-oven byproduct plantsi---------- - - 671,876 762,918
CONSUMPTION
11 TR 691,509 746,900
Tar consumed by distillation, total------oomcmmm e e 573,096 601,753
Coal tar distilled or topped by coke-oven c:vperators1 289, 569 293,957
Coal tar, water-gas tar, and oil-gas tar distilled by producers and tar
distillers? 283,527 307,796
Tar consumed chiefly 85 fUEld=-om oo oo oo 91,313 127,872
Tar consumed otherwise than by distillation or as fuel, total--=--v-ccocomocenaaoo 27,100 17,275
Coal tar consumed at coke-oven plants for roads and upkeep------=-=-==-cce-ou-- 558 371
Coal tar, water-gas tar, and oil-gas tar processed at tar refineries, crude tar
consumed for upkeep at such refineries, and tar consumed in making gas and in
special-purpose tar blends=---------=-=c-m-mcmoo oo mmeoo oo 26,542 16,904

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

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.

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 producedfrom
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 coal tar, which are shown
in tables 3 and 4A."

1 See also table 4B, pt. III, which lists these products alphabetically and identifies the manufacturers.




2 SYNTHETIC ORGANIC CHEMICALS, 1964

Domestic production of industrial and specification grades of benzene reported by coke-oven
operators and petroleum operators? in 1964 amounted to 730 million gallons--12.8 percent more
than the 647 million gallons reported for 1963. These statistics include data for benzene pro-
duced from light oil and petroleum. Sales of benzene by coke-oven operators and petroleum
operators in 1964 amounted to 464 million gallons, valued at $104 million, compared with 421
million gallons, valued at $96 million, in 1963. In 1964 the output of toluene? (including material
produced for use in blending in aviation fuel) amounted to 495 million gallons--21.9 percent
more than the 406 million gallons reported for 1963. Sales of toluene in 1964 were 261 million
gallons, valued at $44 million, compared with 207 million gallons, valued at $35 million, in
1963. The output of xylene? in 1964 (including that produced for blending in motor fuels) was 343
million gallons, compared with 335 million gallons in 1963. About 98 percent of the 343 million
gallons of xylene produced in 1964 was obtained from petroleum sources.

Production of crude naphthalene in 1964 (including 315 million pounds of petroleum-derived
naphthalene) amounted to 740 million pounds, compared with 627 million pounds in 1963. Sales
of coal-tar-derived naphthalene3 in 1964 were 234 million pounds, valued at $6 million, com-
pared with 209 million pounds, valued at $7 million, in 1963. In 1964 the output of creosote oil
for wood preservation was 113 million gallons (100-percent creosote basis), compared with 98
million gallons in 1963. Production of road tar in 1964 was 56 million gallons, compared with
58 million gallons in 1963.

TABLE 3.--Tar and tar cvudes: Summary of U.S. production of specified products, avevage 1950-54,
annual 1963 and 1964

[ 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 1950f§ " 1963 1964
quantity 1964 over 1964 over
1950-54 1963
Percent Percent
Tarlommcmmmmmmmmmmmm e e mm oo 1,000 gal-- | 876,070 671,876 762,918 -12.9 13.6
Benzene: ?
Tar distillers®----comemmommmomononn 1,000 gal-- 41,389 9,098 cee cee ..
Coke-oven operators 1,000 gal-- 163,356 112,427 118,944 -27.2 5.8
Petroleum operators--------=====n--=- 1,000 gal-- 46,635 525,889 611,294 1,210.8 16.2
Total-=m-mmemmmmm e e m e 1,000 gal-- 251,380 647,414 730,238 190.5 12.8
Toluene:
Tar distillers------------ 1,000 gal-- 7,497 3,204 cee e
Coke-oven operators------=-==-===--=- 1,000 gal-- 32,981 25,79 25,521 -22.6 -1.1
Petroleum operators-----------==----- 1,000 gal-- 80,725 377,205 469,519 481.6 24.5
e 1,000 gal-- | 121,203 706,203 295,040 308.%4 21.9
Xylene:
Tar distillers--------c-ecmmmmmm-o— 1,000 gal-- 1,373 509 vee . .
Coke-oOven Operators----------—---===--= 1,000 gal-- 9,028 6,888 7,119 -21.2 3.4
Petroleum operators--------=---==----- 1,000 gal-- 78,188 | % 327,460 | * 336,079 329.8 2.6
Total--- -— 1,000 gal-- 88,589 334,857 343,198 287.4 2.5
Naphthalene, crude:
Solidifying at less than 79° C.5---- |1,000 1b---| 307,537 338,715 425,690 38.4 25.7
Petroleum naphthalene, all grades--- |1,000 1b--- ee 288,240 314,664 .. 9.2
Total-mmmmmem e e e e m e mm e m e 1,000 1b--- 307,537 626,955 740,354 140.7 18.1
Creosote 0il (Dead 0il)®--mmmmmmoammmn 1,000 gal-- 109,946 87,894 102,114 -7.1 16.2

1 Includes data for oil-gas, water-gas, and gas-retort tar reported to the American Gas Association for 1950-54
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. Production in 1964 by coke-oven operators was 864 thousand
gallons, with sales of 864 thousand gallons, valued at 197 thousand dollars.

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

4 Tneludes 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.

Tncludes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood preserv-
ing. 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 1963 and 1964. Production figures for 1950-54 are for the distillate sold or
consumed as such; and, for 1963 and 1964, the production of the distillate is on a 100-percent-creosote basis.

2 Sraristics on production and sales of benzene, toluene, and xylene by tar distillers cannot be shown because publication would reveal the
operations of individual companies,

3 For sales of petroleum~derived naphthalene, see table 5A,




TAR CRUDES 3

TABLE 4A.-- Tav cvudes: U.S. production and sales, 1964

[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
quantity Quantity Value valuel
1,000
dollars
Crude light oil: Coke-oven operators------------------ 1,000 gal-- 248,669 53,702 6,709 $0.12
Intermediate light oil: Coke-oven operators----------- 1,000 gal-- 5,392 2,185 224 .10
Light-oil distillates:

Benzene, specification and industrial grades, total? | 1,000 gal-- 730,238 464,032 104,182 .22
Coke-oven Operators------------cccocmecconcamanaax 1,000 gal-- 118,944 119,070 25,263 .21
Petroleum operators-----------c-ceocmcommmaaea—aan 1,000 gal-- 611,29 344,962 78,919 .23

Toluene, all grades, total? 2ee-ococecommoaoo 1,000 gal--| 495,040 260,796 43,524 .17
Coke-oven operators------------=--=-==- 1,000 gal-- 25,521 25,530 4,729 .19
Petroleum operators---- 1,000 gal-- 469,519 235,266 38,795 .16

Xylene, total? 3----e-cu- 1,000 gal--| 343,198 153,927 28,455 .18
Coke-oven operators---- 1,000 gal-- 7,119 7,135 1,617 .23
Petroleum operators--------s--------- 1,000 gal-- 336,079 146,792 26,838 .18

Solvent naphtha: Coke-oven operators?-- 1,000 gal-- 4,484 4,193 839 .20

Other light-oil distillates, total----- 1,000 gal-- 8,721 1,002 .11
Tar distillers----------c---e-omumaan 1,000 gal-- ves 3,004 378 .13
Coke-oven operators------------ce--- 1,000 gal-- 9,101 5,717 624 .11

Pyridine crude bases (dry basis) 1,000 gal-- 464 eee . ..
Naphthalene, crude (tar distillers and coke-oven
operators), 10tal’-—--mmmmmmmmmmme oo 1,000 1b--- 425,690 234,362 6,237 .03
Solidifying at--
Less than 74° Ce--=-----mmmmmmcm e e 1,000 1b--- 78,179 70, 804 1,350 .02
74° C. to less than 79° C-----m-ccoomcmmmmmo oo 1,000 1b--- 347,511 163,558 4,887 .03
Crude tar-acid oils:
Tar distillers----=-m-meecmmmcmao e 1,000 gal-- 328 317 139 A
Coke-oven OperatorS---=----cc=---cmcocmmcmmmm—e——e e 1,000 gal-- 24,893 24,145 3,749 .16
Creosote oil (Dead oil) (tar distillers and coke-oven
operators) (100% creosote basis), total® 1,000 gal-- 113,272 98,007 7 21,014 7 .21

Distillate as such (100% creosote basis)------------ 1,000 gal-- 102,114 87,310 17,701 .20

Creosote content of coal-tar solution (100%
creosote basis)----c-m--mmmmmmmmmmmmmmmmm e 1,000 gal-- 11,158 10,697 7 3,313 7 .31

A11 other distillate products®-----c-oeemcmmmmmcaaaanx 1,000 gal-- 14,617 2,550 .17
Tar, road--------=-c----cmo-ommmmm e -- -1 1,000 gal-- 55,696 54,879 7,549 .14
Tar (crude and refined) for other uses®---coceoaeoeaa- 1,000 gal-- 19,968 18,950 3,743 .20
Pitch of tar:

Hard (water softening point above 160° F.)-==----=-= 1,000 tons- 991 701 27,600 39.37

Other O o o o e e o 1,000 tons- 886 418 16,085 38.48

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

2 Data reported by tar distillers are not included because publication would disclose the operations of individual
companies. Production of benzene, toluene, and solvent naphtha by tar distillers decreased in 1964, compared with
1963; production of xylene increased. The annual production statistics for petroleum operators on benzene, toluene,
and xylene are not comparable with the combined monthly production figures, due to fiscal year revisions.

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

4 Production reported by coke-oven operators includes 864 thousand gallons of motor-grade benzene, sales of which
were 864 thousand gallons, valued at 197 thousand dollars.

5 Statistics represent combined data for the commercial grades of naphthalene. Because of conversion of naphtha-
lene from one grade to another, the figures may include some duplication.

6 Statistics include only data for creosote oil sold for, or used in, wood preserving. In 1964, production of
creosote in coal-tar solution (100% solution basis) amounted to 19,291 thousand gallons; sales were 17,444 thousand
gallons, valued at 3,313 thousand dollars, with a unit value of $0.19 per gallon.

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

8 Tncludes data for crude cresylic acid, dry distilled tar acid, and neutral oils produced by tar distillers, and
for crude sodium phenolate produced by coke-oven operators.

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

10 Tncludes 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 gas-retort ovens are compiled by the Division of Bituminous
Coal, U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced in tar and petroleum re-
fineries are compiled by the U.S. Tariff Commission.
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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
products and of tar burned as fuel was $460 million in 1964, compared with $406 million in 1963
and $423 million in 1962.

Crude Products from Petroleum and Natural Gas for Chemical Conversion

Crude products that are derived from petroleum and natural gas are related to the interme-
diates 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 con-
verted to other crude products derived from petroleumn and because data on some production and
sales are reported at successive stages in the conversion processes (see table 5A4). Notwith-
standing these duplications, the statistics are sufficiently accurate to indicate trends in the in-
dustry and to serve as a basis for general comparison. Many of the crude products for which
data are included in the statistics may be used either as fuel or as basic materials from which to
derive other chemicals, depending on prevailing economic conditions. In this report, every effort
has been made to exclude data on materials that are used as fuel. However, data are included on
toluene and xylene which are not used directly as fuel but in blending aviation and motor-grade
gasolines.

TABLE 5A.-- Crude products from petroleum and natural gas for chemical conversion: U.S. production
and sales, 1964

[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 chemical conversion for which data on production or sales were reported and iden-
tifies the manufacturer of each]

Sales
Product Production
Quantity Value Unit valuel
1,000 1,000 1,000 Per
pounds _ pounds dollars pound
Grand total-m--mmmmmmmmemmmmm e o e mmeeee 39,862,500 20,465,279 618,971 $0.030
ARQMATICS AND NAPHTHENES?

T 12,574,423 7,578,662 180,150 .024
Alkyl aromatics, distillates, and solvents-------ceoee---- 1,658,622 1,935,826 22,155 .011
Benzene (1° and 2°), tot@le=--==mmmmeoommmce e 4,511,350 2,545,820 78,919 .031

Benzene, 10 =-mm oo oo 3,616,761 cee coe cee

Benzene, 2°--=-=csmmmmmmemm e 894,589

Cresylic acid, crude-=----mmcmmm oo 37,655 eee eee eee
Naphthalene, all grades-----—-=---ce-coomcomomcmacmmna 314,664 235,419 9,961 .042
Naphthenic acids, total--=m-mmmmmcmceocmccccme oo 30,482 14,625 1,412 .097
Acid NO. 150-199=-=mmmmmmmmmmmmmm e o mmem e 5,399 4,122 %15 .101
ALl Other--eco o e e 25,083 10,503 997 .095
Toluene, all grades, total--=-=----mmememmooccmeeeeeeo 3,413,404 1,710,383 38,795 . .023
Nitration grade, 1° 2,290,312 1,377,2% 31,976 .023

Pure cammercial grade, 2° 163,401 vee .ee vee
ALl OtheTr3e-cmo oo ccccccccmmmmm—mmmmm e m——— 959,691 333,089 6,819 .020
Xylenes, mixed, total------- B B LT 2,423,129 1,058,371 26,838 .025
3 e e ---- 364,797 237,310 6,617 .028
A11 other? 2,058,332 821,061 20,221 .025
A1l other aromatics and naphthenes* 185,117 78,218 | . 2,070 .026

See footnotes at end of table.

4 See also table 5B, p. IlI, which lists these products alphabetically and identifies the manufacturers,




CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS

2
TABLE 5A. --Crude products jrom petroleum and natural gas fov chemical conversion: U.S, production
and sales, 1964 --Continued
Sales
Product Production
Unit
Quantity Value valuel
ALIPHATIC HYDROCARBONS 1,000 1,000 1,000 Per
pounds pounds dollars pound,

Total-- 27,288,077 | 12,886,617 438,821 $0.034
C, hydrocarbons, total ——— 10,248,954 2,795,106 117,439 .042
Acetylene’® 437,190 34,198 3,475 . 102
Ethane -—- 1,170,562 383,540 3,172 .008
Ethylene--- -—- 8,641,202 2,377,368 110,792 047
C, hydrocarbons, total -— 7,227,166 4,085,337 56,548 .014
Propane - - 3,656,661 2,624,874 24,548 .009
Propylene 3,570,505 1,460,463 32,000 .022
C, hydrocarbons, total---- 6,671,545 4,164,309 214,454 .051
1,3-Butadiene, grade for rubbers (elastomers)----------- 2,491,086 1,508,684 157,260 .104
Butadiene and butylene fractions 305,092 68,961 1,571 - .023
n-Butane 1,700,843 927,488 10,737 .012
1-Butene and 2-butene mixture® 1,175,713 1,039,428 31,140 .030
Isobutane 552,766 328,306 4,204 .013
Isobutylene 220,467 130,134 5,898 .045
A11 other” -—- 225,578 161,308 3,644 .022
Cs hydrocarbons, total 477,941 79,847 3,360 .042

Isoprene (2-Methyl-3-butadiene) 81,423 eee e e e

A1l other 396,518
A1l other aliphatic hydrocarbons and derivatives, total--- 2,662,471 1,762,018 47,020 .027
Diisobutylene (Diisobutene) 21,477% 22,113 1,386 .063

n-Heptane---- 66,395 o ve N
Heptenes, -mixed 254,143 140,561 5,328 .038

Hexar 130,192
Nonene (Tripropylene) 161,544 143,166 4,292 .030

Polybutene®-- 124,954 cee vee .
Tetrapropylene 432,839 343,891 9,479 .028
Hydrocarbon derivatives?® 29,262 17,109 5,821 .340
A11 other'? 1,441,668 1,095,178 20,714 .019

1 Ccalculated 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 Includes toluene and xylenme used as solvents, as well as that which is blended in aviation and motor gasolines.

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

5 pProduction 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 1l-butene, 2-butene, mixed butylenes, and mixed olefins.

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

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

10 Tneludes data for di-tert-butyldisulfide and miscellaneous mercaptans.

11 Tncludes data for alpha olefins, methane, propane-propylene mixture, octanes, l-dodecene, eicosane, and hydro-
carbon mixtures.

The output of crude products derived from petroleum and natural gas as a group amounted
to 39,862 million pounds in 1964, or 13.5 percent more than the 35, 121 million pounds reported
for 1963. The larger output in 1964 is accounted for chiefly by increased production of benzene,
toluene, ethylene, and propylene. Sales of crude chemicals from petroleum in 1964 were 20, 465
million pounds, valued at $619 million, compared with 18, 460 million pounds, valued at $573
million, in 1963.

The output of all aromatic and naphthenic products amounted to 12,574 million pounds in
1964, compared with 11,292 million pounds in 1963. Sales in 1964, which amounted to 7,579
million pounds, valued at $180 million, were 733 million pounds larger, and valued at $16 mil-
lion more, than those in 1963. Naphthalene was produced from petroleum sources in substan-
tially greater quantities in 1964 than in 1963. The output of 1° and 2° benzene from petroleum
amounted to 4,511 million pounds in 1964--16. 2 percent more than the 3, 881 million pounds
produced in 1963. The output of toluene in 1964 was 3,413 million pounds--24.5 percent more
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than the 2, 742 million pounds produced in 1963. Production of xylene was 2,423 million pounds
in 1964, compared with 2, 361 million pounds in 1963. These figures include toluene and xylene
used in blends in aviation and motor-grade gasolines. The output of naphthenic acids amounted
to 30 million pounds in 1964, compared with 25 million pounds produced in 1963. Production of
cresylic acid in 1964--38 million pounds--was 19.8 percent more than in 1963.

Production of all aliphatic hydrocarbons and derivatives from petroleum and natural gas was
27,288 million pounds in 1964, compared with 23,829 million pounds in 1963. Sales of these prod-
ucts were 12,887 million pounds, valued at $439 million, in 1964, compared with 11, 614 million
pounds, valued at $410 million, in 1963. 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 chemical. Total production of acetylene for chemical synthesis is reported to the U.S.
Bureau of the Census. In 1964, production of acetylene from all sources except that produced by
railroad shops, shipyards, and small establishments using portable generators, amounted to
1,051 million pounds. Production of ethylene was 8, 641 million pounds in 1964, or 14.9 percent
more than the 7,518 million pounds produced in 1963. The output of propane and propylene was
7,227 million pounds in 1964-- 25. 6 percent more than the 5,756 million pounds produced in
1963. Production of 1, 3-butadiene, one of the principal ingredients of S-type synthetic rubber,
was 2,491 million pounds in 1964, compared with 2, 324 million pounds in 1963. The output of
1, 3-butadiene in 1964--7.2 percent more than that in 1963--was the largest on record.

The following tabulation shows the number of companies that reported production of organic
chemical crudes in 1964: Number

Chemical group companies

Tar crudes ===-ece ccccmcmcccr e e e e e 14

Petroleum CrudeS —== = -m e mccccccccccc e e e mm = 74




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
materials, plastics and resin materials, rubber-processing chemicals, elastomers (synthetic
rubbers), plasticizers, surface-active agents, pesticides and other organic agricultural chemi-
cals, and miscellaneous synthetic organic chemicals. Most of these groups are further subdi-
vided, according to chemical classes, into cyclic and acyclic compounds. As most of the inter-
mediates are used in the manufacture of finished products, aggregate figures that cover both
intermediates and finished products necessarily include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finished products com-
bined) in 1964 was 78, 678 million pounds, or 11.8 percent more than the output of 70, 343 million
pounds reported for 1963 (see table 6). Sales of synthetic organic chemicals in 1964 amounted to
42,766 million pounds, valued at $8, 458 million, compared with 37, 046 million pounds, valued
at $7, 793 million, in 1963. Production of all cyclic products (intermediates and finished products
combined) in 1964 totaled 25, 506 million pounds, or 13.4 percent more than the 22,490 million
pounds produced in 1963. The output of acyclic organic chemicals in 1964 amounted to 53,172
million pounds--11.1 percent more than the 47,853 million pounds reported for 1963.

TABLE 6. -- Synthetic ovganic chemicals: Summary of U.S. production and sales of intevmediates and finished
products, avevage 1957-59, annual 1963 and 1964

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

Increase, or decrease (-)
Chemical Average
1957-59 1963 1964
1964 over 1964 over
1957-59 1963
Organic chemicals, cyclic and acyclic,
grand total: Percent Percent

Production--=---==m-m==m=====m==-==m=mom 45,598,853 | 70,343,302 78,677,699 72.5 11.8

581€§=n——m-——mmmm=mmm=mmm—m—m=—=—=om-—oo- 23,744,812 | 37,046,363 42,766,420 80.1 15.4

Sales value-------——--m==m=====-om=m-oo=s 5,743,764 7,793,226 8,457,909 47.2 8.5

Cyclic, total:

Production-=--m==--scmmm==-===m==mmoooo-o 14,381,651 | 22,490,017 25,505,853 77.3 13.4

8816S=nmmmmmmmmmmmm—mmmmmmmmmm—=o—=—smm o 8,829,037 | 13,477,603 15,241,685 72.6 13.1

Sales valug=--=---=--====---==-o-s--o-sses 2,785,100 3,631,620 3,890,571 39.7 7.1

Acyclic, total:

Production---——==m=m-=========oomoooom—o- 31,217,202 | 47,853,285 53,171,846 70.3 11.1

SaleS-=m--=m=m==mm—m-m=m———-ooss——ooooooo 14,915,775 | 23,568,760 27,524,735 84.5 16.8

Sales value----m=-=--==m----m--=-mo-om-soos 2,958,664 4,161,606 4,567,338 54 b 9.7

1. Intermediates, Cyclic
Production----=-======-=o====--==--os—oooooss 7,343,167 | 12,768,168 14,895,573 102.8 16.7
SgleSemmm=mmm-memmmmmm—m=m—mooo——ssesosoosoos 2,919,264 5,428,713 6,470,072 121.6 19.2
Sales value---=-=-====-====-=---=s-sssoooco-ss 481,920 642,884 711,119 47.6 10.6
2. Dyes, Cyclic
Production-—=-===-=mmmm==mcomm-mmmos—o—m——oos 150,830 204,046 184,387 22.2 -9.6
S81E8-cmmmmmmmmmm—mmmmmmm—mmmmmmmmmo—m—ooo 141,731 186,951 178,273 25.8 4.6
Sales valu@m---=--=m=m===c=—mm-ssmomoo—ss—sss 182,513 239,676 264,023 VAN 10.2
3. Synthetic Organic Pigments, Cyelic

Production-----m===m=mm-m=mmmm==m=—=——=mmmm 38,603 39,399 44,053 14.1 11.
SAleS-—mmmmmmmemmmmmmm—iommmmmmemm oo 30,218 33,534 35,081 16.1 .
Sales VAlUE-~- ——mmm=mmmm=mmmmmm—mmmo——-mm———— 58,648 79,600 84,131 43.4
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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 1963 and 1964 --Continued

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

Increase, or decrease (-)
. Average
Chemical 1957-59 1963 1964 1964 over | 1964 over
1957-59 1963
4. Medicinal Chemicals
Cyclic: Percent Percent
Production----=-=eccmmm o 70,654 94,125 97,579 38.1 3.7
881lESmmmmmmmm e mmemeem 54,151 73,606 76,946 42,1 4.5
Sales value 535,297 605,080 612,233 4.4 1.2
Acyclic:
Production 31,592 45,071 46,511 47.2 3.2
SaleS==mmmmmeiaan 28,738 40,314 41,732 45.2 3.5
Sales value 35,660 33,875 33,459 -6.2 -1.2
5. Flavor and Perfume Materials
Cyclic:
Production 27,312 41,338 49,563 81.5 19.9
(TN 1Y 22,446 34,671 41,235 83.7 18.9
Sales value 33,903 51,446 56,571 66.9 10.0
Acyclic:
Produetion-==--o-commmm e 19,033 32,430 41,007 115.4 26.4
S8leSmmmmmmmmcmmmeemem 19,958 32,343 38,802 9% .4 20.0
Sales value 21,912 25,940 27,163 24.0 4.7
6. Plastics and Resin Materials
Cyclic:
Production--e-—ec- oo m e 2,278,862 3,489,361 3,915,046 71.8 12.2
S81eS = mmmm e m e e 1,900,032 2,886,387 3,256,105 71.4 12.8
Sales value 518,501 736,760 777,342 49.9 5.5
Acyclic:
ProdUCtiON == —mmm e e e e e e e 2,628,779 5,479,112 6,188,018 135.4 12.9
881leSmmmmmm e e eeee 2,438,853 4,629,750 5,470,616 125.3 18.2
Sales value 864,523 | 1,266,359 1,342,942 55.3 6.0
7. Rubber-Processing Chemicals
Cyclic:
Production-=---cceccmmmcmecm———— 159,182 199,282 222,461 39.8 11.6
SaleS—-—cmmmmmmeeme 115,704 152,835 161,660 39.7 5.8
Sales value 74,479 101,757 108,656 45.9 6.8
Acyclic:
Production===-eceeom a2 29,150 34,350 38,095 30.7 10.9
Sgales=---ecemmmmmm——m—— e 22, 127 24,367 22, 567 2.0 -7.4
Sales value 14,289 16,906 14,371 .6 -15.0
8. Elastomers (Synthetic Rubbers)
Cyclic:
Production-mee—ccmemcccammm e — ;e e 1,938,732 2,174,183 2,332,436 20.3 7.3
Sales--mmmmmcman 1,726,757 1,925,751 1,961,181 13.6 1.8
Sales value 404,897 434,474 450,913 -+ 11.4 3.8
Acyclic:
Production-=-=m=ememoo e 521,811 1,010,731 1,088,782 108.6 7.7
88leSmmmmmmmm e 509,262 910, 544 996,403 95.6 9.4
Sales value 199,627 332,457 358,989 79.8 8.0
9. Plasticizers
Cyclic:
Production--- 348,210 621,687 717,624 6.1 15.4
Sales=--=——az 297,423 557,979 689, 647 31.9 23.6
Sales VAlUE=~ === -mm e oo mm e 83,509 103,000 119,565 43.2 16.1
Acyclic:
Production--=-~====- —_— 118, 118 212’ 837 233, 784 97.9 9.8
S8leS-m——mmmm e m e mccm e mmmm e ——— 100,984 191,771 215,240 113.1 12.2
Sales Value=-me-mmo oo oo 38,772 65,181 67,903 75.1 4.2
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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 1963 and 1964 --Continued
[ Production and sales in thousands of pounds; sales value in thousands of dollars]
Increase, or decrease (-)
Chemical Ayeregs 1963 1964
1964 over 1964 over
1957-59 1963
10. Surface-Active Agents
Cyclic: Percent Percent
Production---c--=mmmmmmmm o cme e 852,314 1,308,791 1,347,809 58.1 3.0
SaleS=-mmmmmmmmmm—mme e o m e 800,432 1,222,238 1,245,176 55.6 1.9
Sales VAlu@-~=-mmmmmmmmmm—mmmmmemm e 127,936 159,963 165,132 29.1 3.2
Acyclic:
Production 502,715 671,867 770,879 53.3 14.7
S81ESmmmmmmmcmmmm—mmmmmmmmm———m—mm——mmmmmmm 432,135 567,445 654,754 51.5 15.4
Sales vValUEm=-m—mmmmmmcce———memm e ——————— 113,215 165,011 185,010 63.4 12.1
11. Pesticides and Other
Organic Agricultural Chemicals
Cyclic:
Production==--===mmmn 440,384 597,072 584,698 32.8 -2.1
S81ES=m-mmmmmmmmmmmmm—mmmmm—mm——m————mm— e 375,627 498,082 522,691 39.2 4.9
Sales VALUE-mmmmm—mmn 150,837 286,045 316,556 109.9 10.7
Acyclic:
Production------mmmmcmmmmmm—em—mmmommmemeem 105,080 166,405 198,051 88.5 19.0
881ES—mmcmmmmmmmmmmmmmmmmm—mmmm—mmem e 91,938 153,389 169,664 84.5 10.6
Sales value==-===c-=m== 49,049 83,095 110,555 125.4 33.0
12. Miscellaneous Chemicals
Cyclic:
Production-==--- 733,401 952,565 1,114,624 52.0 17.0
88leSmmmmmmm—mm—mmmm e m s — e 4—45,252 476, 856 603, 618 35.6 26.6
Sales ValUEm---—-—c—mcmcmemmm—mcmem e e 132,660 190,935 224,330 €69.1 17.5
Acyclic:
Production-----=====---- 27,260,924 40,200,482 44,566,719 63.5 10.9
Sales--mmmmmmmmm———— ——-- 11,271,780 17,018,837 19,914,957 76.7 17.0
Sales value--~----- — - —— 1,621,617 2,172,782 2,426,946 49.7 11.7

The following tabulation shows, by chemical groups, the number of companies that reported
production in 1964 of one or more of the chemicals included in the groups listed in table 6:

. Number Number
Chemical group of . Chemical group of .
companies companies
Intermediates 203 Rubber-processing chemicals 33
Dyes 51 Elastomers (synthetic rubbers) 30
Synthetic organic pigments 39 Plasticizers -- - 61
Medicinal chemicals -—--- 114 Surface-active agents 182
Flavor and perfume materials 53 Pesticides andother organic agricultural chemicals 86
Plastics and resin materials -=--ceceece—mccaaaa-- 337 Miscellaneous chemicals 325
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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 repellent 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 7TA! gives statistics on production and sales of cyclic intermediates in
1964. Individual statistics given in the table represent more than 85 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 1964
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 1964--14, 896 million pounds--was the largest
on record, and was 16.7 percent larger than the output of 12, 768 million pounds reported for
1963. The larger output of cyclic intermediates in 1964 was attributable to increased demand by
a number of industries that consume large quantities of intermediates, particularly those indus-
tries that produce dyes, plastics and resin materials, and plasticizers. Sales of cyclic interme-

diates in 1964 amounted to 6,470 million pounds, valued at $711 million, compared with 5, 429
million pounds, valued at $643 million, in 1963. In terms of quantity, sales of cyclic interme-
diates in 1964 were 19.2 percent larger than those in 1963 and in terms of value, 10. 6 percent

larger.

TABLE TA. -- Cyclic intermediates: U.S. production and sales, 1964

[Listed below are all cyclic intermediates for which any reported data on production or sales may be published.
(Leaders are used where the reported data are accepted in confidence and may not be published or where no data were
reported.) Table 7B in pt. III lists alphabetically all cyclic intermediates for which data on production or sales

were reported and identifies the manufacturer of each]

Sales
Chemical Production
Quantity Value vgllllllzl
1, 000 1,000 1,000 Per
pounds pounds dollars pound
Totalemmmm e e e e e -—- 14,895,573 | 6,470,072 711,119 $0.11
Acetanilide, tech---m-- - -- 3,905 1,305 341 .26
4’-Aminoacetanilide (Acetyl-p-phenylenediamine)-==--mmmeoomceecaao 475 164 255 1.55
5-Amino-2-(p-aminoanilino)benzenesulfonic acid---- 15 ves ..
2-(p-Aminoanilino) -5-nitrobenzenesulfonic acide--=mmmmmemmcoceccaan 33 cee cee ..
1-Aminoanthraquinone and salt-----=-= 1,152 29 9 3.41
2-Aminoanthraquinone and salt------ 965 cee . ..
6-Amino-3,4’ -azodi(benzenesulfonic acid) 60 ves vee ..
1-Amino-4-benzamidoanthraquinone -- B e e PP P 75 eee . ves
1-Amino-5-benzamidoanthraquinone-~- - 104 . cee e
6~-(p-Aminobenzamido) -1-naphthol-3-sulfonic 8cid--emmm-mmmem—meaean 38 ves e ..
2-Amino-p-benzenedisulfonic acid [ SO3H=1] m=mommmmomccmmmmeo o 21 ces cee ..
1-Amino-4-bromo-2-anthraquinonesulfonic acid and sodium salt------ 253 vee N e
1-Amino-2-bromo-4-hydroxyanthraquinone - 113 “ee e ..
1-Amino-5-chloroanthraquinone e = e e om oo omoo 86 ‘e ‘e ..
2-Amino-3-chloroanthraquinone 48 ves Ve ‘e
0-(3-Amino-4-chlorobenzoyl)benzoic acid-~-- — — 106 vee ces cee
6-Amino-4~-chloro-l-phenol-2-sulfonic acid 17 e cos .
6-Amino-4-chloro-m-toluenesulfonic acid [SO3H=1]-==mmmommcemeaaaon 919 268 330 1.23

See footnotes at end of table.

1 See also table 7B, pt. 111, which lists these products alphabetically and identifies the manufacturers, and appendix A, which Shows 1mports
of intermediates and related products during 1963 and 1964,




CYCLC INTERMEDIATES

TABLE 7A. --Cyclic intermediates: U.S. production and sales, 1964--Continued

Sales
Chemical Production
. Unit
Quantity Value valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
2-Amino-5-chloro-p-toluenesulfonic acid [503H=1] -------------------- 1,334 “es
1-Amino-2,4-dibromoanthraquinone----=--=-===--c-mcommsommeam— 245
4 7-Amino-N-methylacetanilide--=e==mmmmemm—c—cocommommmm oo mmm oo m o 14
2-Amino-1,5-naphthalenedisulfonic acid---=-=--=-=-oc----n--- 85
3-Amino-1,5-naphthalenedisulfonic acid (Cassella acid) 241 .
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid) 1,168
2-Amino-l-naphthalenesulfonic acid (Tobias acid)-----=-===-=-- 4,506 . .
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid) 149 Ve .
5(and 8)-Amino-2-naphthalenesulfonic acid (Cleve's acid, mixed)---- 303 . . -
6-Amino-2-naphthalenesulfonic acid (Broenner's acid)-----=-=mm-m=ne 90 56 90 $1.61
8-Amino-1-naphthalenesulfonic acid (Peri acid)-------========= 476 vee .. ves
8-Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid) 224 . .
8-Amino-2-naphthol===-~-----mmmm o e e e e e oo m oo m e — e m o 59
8-Amino-1-naphthol-3,6-disulfonic acid (H acid), monosodium salt--- 3,506 . .
1-Amino-2-naphthol-4-sulfonic acid (1,2,4-acid)--=-=vm-mommmamaaam- 1,151 .
6-Amino-1-naphthol-3-sulfonic acid (J acid), sodium salt----------- 596 .. .
7-Amino-1-naphthol-3-sulfonic acid (Gamma acid), sodium salt------- 578 186 272 1.46
2-Amino-5-nitrobenzenesulfonic acid [SO3H=1] 36 . .
2-Amino-4-nitrophenol------==--- 98 . .
2-Amino-1-phenol-4-sulfonamide-- 62 e e e
2-Amino-1l-phenol-4-sulfonic acid 100 . .. .
p-(p-Aminophenylazo)benzenesulfonic acid--------=c--=---- 205 “en
4 -Amino-m-toluenesulfonic acid [SOsH=1 223 .. . .
6-Amino-m-toluenesulfonic acid [503H=1] 280 .
16-Aminoviolanthrone------=meemcmmmmmeSomcaa—— 21 .
2-Amino-3,5-xylenesulfonic acid [SO3H=1]--m-m=mm=mmmmmmmommoommooe 69 ves . .
Aniline (Aniline 0il)===m-mmmmmmmcm oo 169,909 61,073 8,406 .14
Anilinomethanesulfonic acid and salt----------e—cmcceocooceonon— 242 see .
8-Anilino-l-naphthalenesulfonic acid (Phenyl peri acid)-------- 364 .o .
6-Anilino-1l-naphthol-3-sulfonic acid (Phenyl J acid) 66 ..
0-Anisidine---=m-mmmmmm e 1,672 600 433 .72
o-Anisidinomethanesulfonic acid-----=--=cemecaoooo- 372 .
Anthra[1,9]pyrazol-6(2H) -one (Pyrazoleanthrone)----- 30 .. .
Anthraquinone, 100%--===============—c-c-o=m- - 2,760 .
1,5-Anthraquinonedisulfonic acid-~-=-=-==----ooouomm- 261 . e .
1,8-Anthraquinonedisulfonic acid, potassium salt--------=---co----- 312
2,6-Anthraquinonedisulfonic acid and salt---------------cmmommoo—n 271 Ve .
1-Anthraquinonesulfonic acid and salt------- 2,691
Anthrarufin (1,5-Dihydroxyanthraquinone) - 255 ‘e v
Benzaldehyde, tech------cceceocmmmemanamx 3,338 3,615 1,452 .40
1-Benzamido-5-chloroanthraquinone----------- 109 .. . ..
7H-Benz [de Janthracen-7-one, (Benzanthrone) --- 1,987 64 109 1.70
Benzidine hydrochloride and sulfate-----------cmcomoecccceccnmnnem— 1,369 893 906 1.01
Benzoic acid, tech-mmmmmmmm oo 15,864 7,998 1,392 .17
0-Benzoylbenzoic acid=-==-====-=mmmoccmmc e e 5,786 . ven
3,3/-Bianthra[1,9] pyrazole-6,6’ -(2H,2 H)dione (Pyrazoleanthrone
YEL11OW) —=mmmmmmmmmmmmmm e mm oo mm e e memme e - 19 e
[ 4,47 -Bi-7H-benz[ de] anthracen]-7,7’~dione--- 476 ..
[1,1-Binaphthalene]-8,8” -dicarboxylic acid- 33 . ves
1,4-Bis[1-anthraguinonylamino]anthraquinone------=---==----=====--- 122 ..
4,4’ -Bis [dimethylamino] benzophenone (Michler's ketone) 96 . .. .
3-Bromo-7H-benz [de] anfhracen-7-one (Bromobenzanthrone) 145 . .
0-5€C-Butylphenol——--mmm oo o m e m e e e oo - 1,093 e .
Camphoric acid-------=cc-comueman 10 4 15 3.75
1-Chloroanthraquinone 197 .o een .
2-Chloroanthraquinone 1,010 e e
Chlorobenzene, MONO= === === === o o e e mmmmm oo 537,500 50,040 3,238 .06
o-(p-Chlorobenzoyl)benzoic acid---=---=~-=ocmmmemmmmmc oo 1,633 . v .
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene)--- 8,193 1,499 252 .17
6-Chlorometanilic acid---=-==---=- ——-- 24 .. ..
1-Chloro-2-methylanthraquinone--------ec-meceemomeauax 215 . .
2-Chloro-4-nitroaniline (o-Chloro-p-nitroaniline)- 301 226 201 .89
1-Chloro-5-nitroanthraquinone-----------cecemcececaux 103 ..
1-Chloro-8-nitroanthraquinone-------==------- 46 .. .
1-Chloro-2-nitrobenzene (Chloro-o-nitrobenzene)-------~==-----c==z= 20,088 9,648 631 .07
1-Chloro-3-nitrobenzene (Chloro-m-nitrobenzene) 8,063 . . ..
1-Chloro-4-nitrobenzene (Chloro-p-nitrobenzene) 86,902 ..

See footnotes at end of table.
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TABLE TA.-- Cyclic intermediates: U.S. production and sales, 1964--Continued

Sales
Chemical Production A
Quantity Value vg?t:l
1,000 1, 000 1,000 Per
pounds pounds dollars pound
4-Chloro-3-nitrobenzenesulfonamide - - -----coemmomm oo 258 vee cee eee
4-Chloro-3-nitrobenzenesulfonyl chloride 235 .. e e
0-(4-Chloro-3-nitrobenzoyl)benzoic acid------ 93 ces vee vee
4-Chloro-2-nitrotoluene-- --- B e 396 oo e e
a-Chlorotoluene (Benzyl chloride)------=-- ——— - 52,408 8,471 1,551 $0.18
5-Chloro-o-toluidine [NH,=1] and hydrochloride—==--==----eeccaommoa- 657 159 218 1.37
CTeSO0LS, BOBALZ mmmmmm oo e e e e e 62,467 52,244 10,951 .21
m-, 0-, and p-Cresols-=mcemeomcaeacao 26,147 22,811 7,135 .31
(m,p) -Cresol (from coal tar and petroleum)------===c-mcemmmcammmae 24,445 19,009 2,247 .12
(o,m,p) -Cresol-—--- cmemmmemmeo 11,875 10,424 1,569 .15
Cresylic acid, refined, total? 63,690 47,343 5,400 .11
From coal tar----ce-eemommmm L 22,208 22,808 2,679 .12
From petroleum 41,482 24,535 2,721 .11
Cumene-=-=memmmecmee e 549,841 eee ces vee
Cyclohexane-====-ueu- 1,367,142 | 1,064,807 40,865 .04
Cyclohexanol--~~--~-= cee 3,667 901 .25
Cyclohexanone----=--cmmmmmmmmeeo oo 293,955 11,028 2,895 .26
1,4-Diaminoanthraquinone-------—ceooao. 85 .e .
1,5-Diaminoanthraquinone----—--meeooo_- 66 . oo ves
2,6-Diaminoanthraquinone---eeeeeceooooo__ 116 e e e
4,4’ -Diamino-2,2’ -biphenyldisulfonic acid--- 4 .. .. -
4,4’ -Diamino-2,2” -stilbenedisulfonic acid-----==memomcommmoaaoo 2,882 14 32 2.29
4,5” -Dibenzamido-1,1” -iminodianthraquinone--------=-=cemeeeeeoo- 129 .. .. .
1,5-Dibenzoylnaphthalene = - -m e oo oo o oo oo 183 ves e ces
3,9-Dibromo-7H-benz[ de Janthracen-7-one--- - . 224 ... ces ..
2,5-Dichloroaniline and hydrochloride [NHp=1]--=--=-=-mm-mmmeaeoo_ 138 .. . ..
1,8-Dichloroanthraquinone ~===---eeeoooom oo ___ -——- 77 ves . .e
0-DichlOTObENZENe == = = = o= o o e e . 52,308 37,825 4,251 .11
o(and p)-Dichlorobenzene-----=-==-acecommeoo. 12,997 16,189 528 .03
p-Dichlorobenzene -===-mmmmmomaoo oo 63,154 65,952 5,898 .09
3,3’ -Dichlorobenzidine base and saltS--=---e=- 2,345 1,956 2,332 1.19
2,5-Dichloro-4-(3-methyl-5-0x0-2-pyrazolin-1-y1)benzenesulfonic acid 313 . e ces
2,6-Dichloro-4-nitroaniline-e---eaccoaaeeoo . - 225 185 306 1.65
1,4-Dichloro-2-nitrobenzene (Nitro-p-dichlorobenzene)---m---caceoceux 417 .. een .
2,5-Dichlorosulfanilic acid [ S03H=1]=mmmmmmcoomommom oo 102 .. ..
p-Diethylaminobenzaldehyde-- -- 26 cee cee cee
N,N-Diethylaniline = mmmmm oo om s oo oo 1,480 96 517 .55
1,5-Dihydroxy-4,8-dinitroanthraquinone -~=-=--m- oo ocmccmmccccmoooo 137 .o ves .
1,8-Dihydroxy-4,5-dinitroanthraquinone (4,5-Dinitrochrysazin)------- 186 .. “ee eee
16,17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone)-e---meeemacee- 448 eee e vee
3,3 -Dimethoxybenzidine B 776 518 871 1.68
N,N-Dimethylaniline —— == e oo o 10,855 4,901 1,063 .22
N,N-Dimethylbenzylamine------ -- ———- 78 cee . .
2,2’-Dimethyl-1,1” -bianthraquinone - 118 .. v ..
N,N-Dimethyl-p-nitrosoaniline------cccemeo-o -- 89 ces aes .
p-(2,4-Dinitroanilino) phenol-—----mmmm e oo oo 33 “ee .. .
2,4-Dinitrophenol, tech=---c--mecmamo B el C T 1,037 ..o e v
4,47-Dinitro-2,2”-stilbenedisulfonic acid----mmmmmmoccccccaaaan 4,159 “ee e .o
Diphenylacetic @acid--mmemcmcmomommmomeo ——— 7 6 9 1.50
1,4-Di(p-toluidino)anthraquinone- ——- - 162 . “es .
DOdeCY1DENZENe™ = m < o oo o e e e e 413,972 352,417 29,049 .08
Dodecylphenol-----~-----------------—----—-----------------——--—7--- 25,783 cee aee ces
N-Ethylaniline, refined —— 409 cee see ‘et
Ethylbenzene~----eemccmaomooo_ -—- e ——————— 2,953,879 473,217 19,933 .04
N-Ethyl-N-phenylbenzylaming === oomom oo m oo 493 e e ‘e
2-Ethyl-2-phenylmalonic acid, diethyl ester--- 259 ces ces vee
3-(N-Ethyl-m-toluidino)propionitrile--—eecacecea- 61 cee . ..
o-Formylbenzenesulfonic acid (o-Sulfobenzaldehyde)----—===mmomecaco- 239 20 46 2.30
p-Hydrazinobenzenesulfonic acid-- R et e L T PP 153 . e e
p-Hydroxybenzoic acid, methyl ester - -—- 255 200 295 1.48
p-Hydroxybenzoic acid, propyl ester—-m-e——-cmammmomoo e 926 80 184 2.30
1,1’-Iminobis[4-aminoanthraquinone] ---=--zn-- 109 . . ces
1,1’-Iminobis|5-benzamidoanthraquinone] ~------ mm——————— 63 cee vee vee
6,6/-Iminobis[1-naphthol-3-sulfonic acid]------ - 17 ... cee ..

See footnotes at end of table.
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TABLE TA. --Cyclic interymediates: U.S. production and sales, 1964 --Continued
Sales
Chemical Production
Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
1,1’-Iminobis[4-nitroanthraquinormﬂ -—- 91 cee vee ..
1,1’-Iminodianthraguinone (Dianthrimide) —=======-comm==-n 90 vee ves ves
Isocyanic acid derivatives, total -— 137,960 126,519 65,199 $0.52
Diphenylmethane 4,4’-diisocyanate (MDI) -—- 3,899 2,600 2,902 1.12
Toluene 2,4- and 2,6-diisocyanate (80/20 mixture) -==--===-======= 113,627 107,265 53,676 .50
A1l Other=----—-=mmemmmecemem——m——sss—mso—ooooosooSsssoSSSoooooss 20,434 16,654 8,621 .52
4,4’ -Isopropylidenediphenol (Bisphenol A) - 92,948 41,146 8,900 .22
Isoviolanthrone (Isodibenzanthrone)------- - - 40 . vee ven
Ieuco-1,4-diaminoanthraquinone -~ 332 e eee .ee
Ieuco quinizarin (1,4,9,10-Anthratetrol) 61 cee . vee
leuco tetrahydroxyanthraquinone 93 v oo ces
Melamine —— —— . 25,246 6,291 -1
o-Mercaptobenzoic acid---------- B L L L bbb 13 cee cee ces
1-Methylaminoanthraquinone --- - ——-- 227 cen cee ce
AN -Methylenebis[N,N-diethylaniline] 59 ves cee ves
4,4’ -Methylenebis[N,N-dimethylaniline] (Methane base)--=------=-=-=-- 1,340 513 288 .56
2-Methyl-1l-nitroanthraquinone---- - 108 .o ves .o
p-(3-Methyl-5-oxo-2-pyrazolin-1-yl)benzenesulfonic acid---===------ 125 36 66 1.83
3-Methyl-1-phenyl-2-pyrazolin-5-one (DevelOper Z)=----=-===--======== 279 218 355 1.63
a-Methylstyrene -—- -- - 14,112 eee e ves
1,5-Naphthalenedisulfonic acid---=-=====---- B et L 62 vee eee “ee
2,7-Naphthalenedisulfonic acid---==--====cc=-=-=ocmooomemosooooooo- 111 ces ces e
1,4,5,8-Naphthalenetetracarboxylic acid---- _— 57 cee ces “es
1-Naphthol (a~Naphthol) -~ -— -— e 896 579 .65
2-Nephthol-3,6-disulfonic acid, disodium 581t mmmmm oo 2,059 791 716 .91
2-Naphthol-6-sulfonic acid (Schaeffer's acid) and sodium salt------ 366 e . e
Naphth( 1,2] oxadiazole-5-sulfonic acid — — 888
2-(Naphthylthio)acetic acid-=--=-=----- ——— 9 ves vee vee
p-Nitroaniline------- - 10,890 7,876 3,322 42
4-Nitro-o-anisidine [ NHp=1]------ -—- 73 cee ces ces
5-Nitro-o-anisidine [ NHp=1]- 331 ces cee .
1-Nitro-2-anthraquinonecarboxylic acid------ 37 cee ves cee
5-Nitro-l-anthraquinonesulfonic acid------=-c====---o- 116 .. ees vee
5(and 8)-Nitro-l-anthraquinonesulfonic acid 25 vee vee cee
Nitrobenzer ——— - ——— 239,216 9,513 860 .09
m-Nitrobenzenesulfonic acid and sodium salt ——— 3,090 2,118 849 .40
m-Nitrobenzoic acid and sodium salt----- - 255 cee ces een
3-Nitro-1,5-naphthalenedisulfonic acid 207 . eee -
7(and 8)-Nitronaphth[1,2]oxadiazole-5-sulfonic acid---=====m======- 758 ven vee vee
P-NitTOPhenol-mmmmmmmmmommmmmmmmme oo oo —omoo oo smmomomoosoms oo 18,935 . ves .
5-Nitro-o-toluenesulfonic acid [S0,H=1] - - 6,680
5-Nitro-o-toluidine [NHp=1]------ 358 coe ces ees
2-Nitro-p-toluidine [NHp=1]----=c==mmmemomommoooosmmmooommmmmm o oo o 941 643 699 1.09
16-Nitroviolanthrone--=--e-mcmememmmm—cmc—o—o—mmmm—m oo mo o s s 69 cee oo e
Nonylphenol -— 60,585 18,982 2,271 .12
1-(7-Oxo0-7H-benz[de]anthracen-3-ylamino) anthraquinone---=--=------- 181 cee . ves
1,1’-(7-Oxo-7H-benz[de]anthracen-B,9-y1enediimino)dianthraquinone-- 447 e “ee ves
5-0x0-1-(p-sulfophenyl) -2-pyrazoline-3-carboxylic acid
(Pyrazolone T)---- -- 54 ‘e ves vee
Phenol, grand t0tal2--mmmmm=mmmmo-mmmmmmmmemmomsoomomomooo oo 1,113,056 493,321 47,735 .10
Natural, total-- - - - 50,287 54,238 5,054 .09
From coal tar J s e b L Lt 35,639 38,443 3,470 .09
From petroleum----- -- 14,648 15,795 1,584 .10
Synthetic, total----m-=am=n-=-= - 1,062,769 439,083 42,681 .10
From cumene - -- 443,872 199,674 18,149 .09
Other SynthetiGemmmmmmmmmommmmmmmmmms == =mmmsmmmmo oo ommemm oo 618,897 239,409 24,532 .10
1-Phenol~4-sulfonic acid---- 6,646 6,648 966 .15
Phenylacetic acid, potassium salt-------- -— - 1,414 1,452 526 .36
Phenylacetonitrile (a ~Tolunitrile) - 1,740 636 369 .58
p-Phenylazoaniline (p-Aminoazobenzene) and hydrochloride--=-----==-= 133 oo e ves
2,2’ -(Phenylimino )diethanol (Phenyldiethanolamine)-==~=-============ 545 . . .
1(2H) -Phthalazinone ——— 135 135 659 4.88
Phthalic anhydride----- 557,517 283,736 27,605 .10

See footnotes at end of table.
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TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1964--Continued

Sales
Chemical Production
. Unit
Quantity Value valuel
1,000 1, 000 1,000 Per
pounds pounds dollars pound
2-Picoline (x-Picoline)’-mmeoemmm- - - 3,297 1,042 370 $0.36
Piperidine----amommmmo e -- 401 cee “es .
Propiophenone -~ =-wececaaaaoo - 587 256 303 1.18
Pyranthrone —= === emm e -— 20 o oo ..
2° Pyridine’ BT T LU S 5,503 ..
Quinaldine-=--- —— 33 vee e ..
Quinizarin--- -— - _— B 1,411 T 81 1.09
2-Quinizarinsulfonic acid-e--mmmmeccmmceoccaoo vee 18 39 2.17
Salicylaldehyde == mm oo omo oo 2,156 2,055 2,249 1.09
Salicylic acid, tech--- — - ——— 20,769 3,199 1,095 .34
Styrene, all grades—-——mmmm oo oo 2,571,395 | 1,368,179 110,845 .08
Terephthalic acid, dimethyl eSter-—=-—mmmommm oo oo 355,587 ces eee veo
1,4,5,8-Tetrachloroanthraquinone=-—--- 34 ‘oo cee ..
o(and p)-Toluenesulfonic acid---- ——— ——— 4,348 4,306 725 .17
0-(p-Toluoyl)benzoic acid=mm=m=mmammmomc oo oo mcc e e 318 . ves .
4=(0-T01y1820) ~0-t01ULAINE ~mmmmmm e m o e o e 443 e - v
1,3,3-Trimethyl-s2>%-indolineacetaldehyde ~-<-m-mmmmoomcmcmmccmcmee 89 ven . ees
1,3,3-Trimethyl-2-methyleneindoline - - 185 oo e ces
6,6”-Ureylenebis| 1-naphthol-3-sulfonic acid ] (7 acid urea)--ee-me-- 258 ves e ces
Violanthrone (Dibenzanthrone)-=----- 436 v - vee
o-Xylene — - - - 336,557 306,049 8,087 .03
P XY LN = e e e e e e 295,730 313,019 26,978 .09
Xylenols, medium b.p=eemmmmmmmee . 5,930 6,058 656 .11
All other cyclic intermedi@tes e oo oommmm oo 2,173,805 | 1,165,579 244,919 .21
1 Calculated from rounded figures. .
2 Includes data for coke ovens and gas-retort ovens, reported to the Division of Bituminous Coal » U.S. Bureau of
Mines, Department of the Interior, and for tar and petroleum refineries and other producers , reported to the U.S.

Tariff Commission.

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

“ Includes branched- and straight-chain dodecylbenzene and 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 Commission.

In 1964, production of two intermediates amounted to over 2 billion pounds each. The output

of ethylbehzene totaled 2, 954 million pounds (20.5 percent more than in 1

2,571 million pounds (19.4 percent more than in 1963).

963) and that of styrene,
Ethylbenzene is used almost entirely in

the manufacture of styrene, which, in turn, is used almost entirely in the manufacture of plas-
tics materials and synthetic rubber. The output of other large-volume intermediates in 1964 .
compared with production in 1963 was as follows: Cyclohexane, 26.7 percent larger; phenol,
18.9 percent larger; and phthalic anhydride, 21.6 percent larger. Production of cumene and
monochlorobenzene was larger by 26.9 percent and 3. 6 percent, respectively, in 1964 than in

1963. Production of dodecylbenzene (including tridecylbenzene) in 1964 was 15. 5 percent

smaller than that in 1963. The output of terephthalic acid, dimethyl ester amounted to 356
million pounds in 1964, representing an increase of 7.4 percent over the 331 million pounds pro-
duced in 1963. Production of orthoxylene amounted to 337 million pounds in 1964, compared

with 304 million pounds in 1963--representing an increase of 10. 8 percent.

Dyes

Dyes produced in the United States are all derived in whole or in part from cyclic interme-
diates. 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 pro-
ducers. The large number of dyes results from the many different types of materials to which
dyes are applied, the different 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; concen-
trations vary from 6 percent to 100 percent. The concentration, form, and purity of a dye are

determined largely by the use for which it is intended.
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Table 8A2 shows U.S. production and sales of dyes in 1964, total and by individual dyes,
using the Colour Indez classification and terminology (which was used for the first time in the
Commission's 1958 report).

Total domestic production of dyes in 1964 amounted to 184 million pounds, while sales
amounted to 178 million pounds, valued at $264 million. The value of dyes sold in 1964 was 10
percent larger than that in 1963. Statistics on the quantity of dyes produced and sold in 1964 are
not comparable with those for 1963 because of a change in the method of reporting sulfur dyes.
Data on production and sales of two forms of sulfur dyes, the solubilized and leuco forms, were
reported in commercial concentrations in 1963; these same dyes were reported on a more con-
centrated active ingredient basis in 1964.

For many important individual low- and medium-priced dyes, for which statistics are given
in table 8A, production was larger in 1964 than in 1963. The output of Direct Black 38 was 6.3
million pounds in 1964, or 5.0 percent more than the 6.0 million pounds produced in 1963; that
of Vat Green 1 was 5.9 million pounds, or 19. 7 percent more than the 4.9 million pounds pro-
duced in 1963. Other important dyes whose output was substantially larger in 1964 than in 1963
were Disperse Black 9 (53.8 percent), Disperse Yellow 3 (41.4 percent), Direct Blue 86 (22.5
percent), and Vat Blue 6 (10.6 percent).

TABLE 8A.--Benzenoid dyes: U.S. production and sales, 1964

[ Listed below are all benzenoid 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 totale--mm=mmmmm==mmmmmmmmmm—mmmmmo oo —meoe 184,387 178,273 264,023 $1.48

ACID DYES

[y PR i 17,7% 17,090 35,812 2.10
Acid yellow dyes, total---------====--=---o-oo-oo-mo-o—mmos 2,766 2,481 5,556 2.24
Acid Yellow 3------c---c---------s----moooosooooooomososs aee 28 84 3.00
Acid Yellow lle-----mmmmmoccmmmmmmmmmsmmmsooooommmmmomoes 51 53 109 2.06
Acid Yellow 17=-=---==ommmmmmm=====mmmmsommoo—memmo oo 482 445 972 2.18
Acid Yellow 23-------=n--= e e 385 280 592 2.11
Acid Yellow 36--------=-------=---=---c---o--oosooossooooos 196 212 315 1.49
Acid Yellow 40--------=--=-=-=-------m--—-oooomoooosomoos 88 82 223 2.72
Acid Yellow 42------=-=--=------=-s---os-oooosoo-ossooosoos 37 35 62 1.77
Acid Yellow 44--------------m--o-mmmmmmommoooooosooommoes 20 22 71 3.23
Acid Yellow 54=------m-----mm---mmooo-=ommmoooooooosossos 54 57 123 2.16
Acid Yellow 73-=--=====-------=---m=mmmoo—mmoosossooosseos 219 59 136 2.31
Acid Yellow 99------=-m-=--=-=s==-=es-oooosocoooosmossooos 83 82 185 2.26
Al]l Obher--=m-mm===s===mmmommomomesssoemmoooosoooooomss 1,151 1,126 2,684 2.38
Acid orange dyes, total--mm-----=---===m=-s--mom-mo-o-o-oo- 2,687 2,511 3,735 1.49
Acid Orange et L et DDttt bbb bt 38 39 121 3.10
Acid Orange 7--------=--c=---=-=---s---mmmoeoo-oeooooososes 763 684 600 .88
Acid Orange 8--------=m--=mmmmmm==m==mmoc—mme——eee—eeeeoe 354 306 355 1.16
Acid Orange 10=-----==mmmnmmmmm===o=m=smmmmeo——mee—oemee 319 319 409 1.28
Acid Orange 24--------m-mm-=mmmmmm==—mmemmee——osoom-——es 479 457 610 1.33
Acid Orange 60-------==m-m-=m======sems—mommmm—e—oooooooo ver 32 83 2.59
Acid Orange Tdymmm e e mmmmm s e m e mmm e —e—m—ms———soo oo cee 45 100 2.22
A1l Other-==-=--=m-=mmmmmm———m—m—mm—m——— oo ———oo—oooo 734 629 1,457 2.32
Acid red dyes, total---------=-==---=-----o-=-mmoooomoooosoo 3,003 2,600 5,281 2.03
Acid Red lemmmmmmmmmmmmmmmmmmmemmmmmmm e ——em oo 456 496 557 1.12
Acid Red 4e-emmmmm=mmmmmmmmmmmmm—mmm——mmmm——momsoosoose 143 147 266 1.81

See footnotes at end of table.

2 gee also table 8B, pt. 111, which lists these products and identifies the manufacturers, and appendix A (table 23), which shows imports of
dyes during the years 1963-64,
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TABLE 8A. -- Benzenoid dyes: U.,S. production and sales, 1964--Continued

Sales
Dye Production
Quantity Value ity

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

Acid red dyes--Continued pounds pounds dollars pound
Acid Red 14---- B e e T .o . 82 118 $1.44
Acid Red 102 120 137 1.14
Acid Red 88 49 57 1.16
Acid Red 64 57 155 2.72
Acid Red 188 190 427 2.25
Acid Red 150 163 276 1.69
Acid Red 87---- ——— ——— - 465 83 161 1.94
Acid Red 88 - 163 136 194 1.43
Acid Red 89------ Rt L L LT 29 39 66 1.69

Acid Red 99 - -—- 135 e .os e
Acid Red 115----commommomm oo - 20 18 29 1.61
Acid Red 137-m-mcomo oo m o m e oo 119 128 405 3.16
Acid Red 151 —— - - 52 55 119 2.16
Acid Red 182 - - 36 33 101 3.06
Acid Red 186------ -- -—-- -- 25 21 53 2.52
All other ——— -—— 768 783 2,160 2.76
Acid violet dyes, total. EEE T LT --- 424 381 745 1.96
Acid Violet l-------mmmmmccceo -——- - 36 46 68 1.48
Acid Violet 3 104 84 144 1.71
Acid Violet 7 101 83 115 1.39
Acid Violet 12 14 18 30 1.67
Acid Violet 17 64 64 - 148 2.31
Acid Violet 43 vee 5 20 4.00
A1l other 105 81 220 2.72
Acid blue dyes, total--------=cmmmm 3,369 3,234 9,890 3.06
Acid Blue 7 79 82 228 2.78
Acid 566 474 586 1.24
Acid 99 110 593 5.39
Acid 16 13 64 4,92
Acid 84 75 260 3.47
Acid 30 27 172 6.37
Acid 602 602 1,918 3.19
Acid 56 51 338 6.63
Acid 345 347 482 1.39
Acid Blue 158 and 158A------- .o 210 479 2.28
A1l Othermm o oo e e e e e 1,492 1,243 4,770 3.84
Acid green dyes, total-—----mcommmmmm . 757 772 2,210 2.86
Acid Green 3 - -—— 140 169 196 1.16
Acid Green 9------- -- 14 18 79 4.39
Acid Green 12-----cmmmmmee e . 13 51 3.92
Acid Green 16 116 113 441 3.90
Acid Green 20 41 32 61 1.91
Acid Green 22 . 64 135 2.11
Acid Green 25 157 177 649 3.67
A1l other: 289 186 598 3.22
Acid brown dyes, totale=-----=c-mmmmm oo 684 700 1,631 .33
Acid Brown 14 B e LT P 274 261 373 1.43
All other--=-c—mm oo e e -- 410 439 1,258 2.87
Acid black dyes, total------=cmmmmmmm e 4,104 4,411 6,764 1.53
Acid Black l------ 1,381 1,499 1,723 1.15
Acid BLlack 2é=-m-mmmmmm oo oo o e 92 128 228 1.78
Acid Black 48--=-e-cmmemmeeeeae 33 27 148 5.48

Acid Black 52---~--=cmeccmcmcmaaao 438 cee e .
Acid Black 107 84 96 . 246 2.56
All other-—--omem oo e e 2,076 2,661 4,419 1.66

See footnotes at end of table.




DYES V7
TABLE 8A. -- Benzenoid dyes: U.S. production and sales, 1964 --Continued
Sales
Dye Production
Quantity Value vgztzl
AZ0IC DYES AND COMPONENTS

Azoic Compositions 1,000 1,000 1,000 Per

pounds pounds dollars pound
Totalemnmcmmmmmmmmmmmm—m—mmeme—mm—mmmm—mmam——eo—a—s—oe 2,041 1,707 3,441 $2.02
z01ic YelloW lemmmmmmm=mm=mm-emmmemam=mmmm—=mo—=—mco——mem—ne 44, 4t 73 1.66

Azoic Yellow 2-==mm-mm-eecoc-ececmccmmmeememeoeooooossooooooo 51 “ee eee e
Azoic Orange 3-------=----e=e--mm-m—mmm—meoooo--ose--oo-o-oo- 70 40 83 2.08
Azoic red dyes, tot8l------=-=-==-m-m-eeccoo-cooomoommmmoooooo 659 453 849 1.87
Azoic Red 1--- 187 144 261 1.81
Azoic Red 2 78 57 110 1.93
Azoic Red 6 302 172 291 1.69
Azoic Red 16e=-=m-me--cccmmmmmmmmcemmm oo oo s 7 9 24 2.67
A1l other-----=-=c==-=-c-- 85 71 163 2.30
Azoic Blue 2-=--=m--cccoeo-- 10 9 17 1.89
Azoic Blue 3 - -— ——— 90 83 141 1.70
Azoic Brown 9------=---meoo--- P e L DLt 155 114 363 3.18
Azoic black dyes mmmmmmmmmcmmcmmemmm oo 685 677 1,304 1.93
All other azoic campositions------- 277 287 611 2.13

Azoic Diazo Components, Bases
(Fast Color Bases)
Total----===- S 1,391 1,272 1,984 1.56
Azoic Diazo Component 4, base--- -- —-- - 31 33 42 1.27
Azoic Diazo Component 9, base-------===----c----=---c-c-ooe- “ee 52 43 .83
Azoic Diazo Component 12, base 267 266 350 1.32
Azoic Diazo Component 32, base--=---=-------== 266 258 419 1.62
Azoic Diazo Component 48, base------------=-== 44 35 61 1.74
All other azoic diazo components, bases 783 628 1,069 1.70
Azoic Diazo Components, Salts
(Fast Color Salts)
Totalememmmmmmmmmme—mmmme e mm e —meemesooo——m—e—eeo 2,137 1,973 2,028 1.03
Azoic Diazo Component 1, 14 13 19 1.46
Azoic Diazo Component 3, 290 266 179 .67
Azoic Diazo Component 5, 105 111 136 1.23
Azoic Diazo Camponent 6, 15 16 17 1.06
Azoic Diazo Component 8, 44 49 49 1.00
Azoic Diazo Camponent 9, 222 235 153 .65
Azoic Diazo Camponent 10, 20 13 20 1.54
Azoic Diazo Component 11, 38 36 60 1.67
Azoic Diazo Component 12, 129 139 151 1.09
Azoic Diazo Component 13, 419 414 290 .70
Azoic Diazo Component 28, 180 181 210 1.16
Azoic Diazo Component 32, salt--------=-=====------- 201 57 63 1.11
Azoic Diazo Component 36, salt-=----=-----==-==sc=oo-coo-ooos .o 73 132 1.81
Azoic Diazo Component 48, salt------ B tatatatal 36 36 39 1.08
Azoic Diazo Component 49, salt------------=c-m---om-oooooo-o 31 34 101 2.97
All other azoic diazo components, salts 393 300 409 1.36
Azoic Coupling Components
(Naphthol AS and Derivatives)

Total 3,218 2,447 4,696 1.92
Azoic Coupling Component, 2 227 197 204 1.04
Azoic Coupling Component 3 18 17 52 3.06

See footnotes at end of table.
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TABLE 8A.-- Benzenoid dyes: U.S, production and sales, 1964--Continued

Sales
Dye Production
. Unit
Quantity Value valuel
AZOIC DYES AND COMPONENTS--Continued
Azoic Coupling Components
(Naphthol AS and Derivatives) --Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Azoic Coupling Component 4 ces 7 15 $2.14
Azoic Coupling Component 7 1,041 775 1,415 1.83
Azoic Coupling Component 14 148 103 219 2.13
Azoic Coupling Component 17------- ——— - 203 160 313 1.96
Azoic Coupling Component 18----- -- - T 658 782 1.19
Azoic Coupling Component 19- B L L LT ces 14 67 4.79
Azoic Coupling Component 20 ——— - 106 86 176 2.05
Azoic Coupling Component 21- - -- -—-- 79 62 139 2.24
Azoic Coupling Component 29---==-==mmmmmm e 28 25 53 2.12
All other azoic coupling components- -— 624 343 1,261 3.68
BASIC DYES

Total------ ———— - 9,154 8,553 20,878 2.44

Basic Yellow 2-----eommmm oo oo oo e e e e 714 768 1,570 2.04
Basic Yellow Ll--=ccomommoomm e oo e e 332 337 1,353 4.01
Basic Yellow 13 - -—-- -——— - 56 49 172 3.51
Basic orange dyes, total 1,330 1,141 2,116 1.85
Basic Orange l----------- 294 276 297 1.08
Basic Orange 2-------cccmaaeaaaa 581 482 580 1.20
Basic Orange 21 - B et 367 304 955 3.14
A1]l Other= e e e e e e e el 88 79 284 3.59
Basic red dyes, total--- B e L L L LD P 1,039 933 3,149 3.38
Basic Red 2-m--mmmco oo e e e 176 166 477 2.87
Basic Red ld==---cmooo oo ccm oo e e 317 313 91 3.01
All other------- R et e DL L L P 546 454 1,731 3.81
Basic violet dyes, total. -- - 2,650 2,605 5,277 2.03
Basic Violet le-eoommomomoc oo e 914 865 1,112 1.29
Basic Violet 3--- 1,056 1,120 2,034 1.82
Basic Violet 4 42 (A 125 2.84
Basic Violet 14 116 81 290 3.58
Basic Violet 16 104 98 353 3.60
A1l Other e mm o e e e e e e e e e 418 397 1,363 3.43
Basic blue dyes, total-------------- -- ——— 1,201 984 3,292 3.35
Basic Blue 1 Bl R L L EE e L 17 18 82 4.56
Basic Blue Te=-cecmm oo o oo e e e 123 106 354 3.34
Basic Blue Oeeemmmm oo oo e e e 403 307 716 2.33
Basic Blue 26====mm et o e e e e e e 57 63 188 2.98
All other: - Bt e e 601 490 1,952 3.98
Basic Green 1 e - 20 85 273 3.21
Basic Green 4-----emccmomam e 489 509 1,334 2.62
Basic Brown l-==m= e mo oo o m e e e e e e 240 219 317 1.45
Basic Brown 4=-----mmo oo m o e e e e e e s 605 609 808 1.33
All other basic dyes---=--- ——-- - 408 314 1,217 3.88

DIRECT DYES

Total e L LS PP LT PP 31,490 31,939 46,807 1.47
Direct yellow dyes, total. -- 5,752 5,548 10,021 1.81
Direct Yellow 4-- 414 410 866 2.11
Direct Yellow 5 R 145 123 351 2.85
Direct Yellow 6 R L L L L PP 783 737 1,202 1.63
Direct Yellow 11 -—- 871 808 981 1.21

See footnotes at end of table.
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TABLE 8A.-- Benzenoid dyes: U,S. production and sales, 1964--Continued

Sales
Dye Production -

. Unit

Quantity Value valuel

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

Direct yellow dyes--Continued pounds pounds dollars pound
Direct Yellow 12--==e--m---o—emmmmmm oo e e 368 292 700 $2.40
Direct Yellow 26------==m=mm==m===mo-emcooomcomomocoo—eos 8 6 17 2.83
Direct Yellow 28---- - . 262 279 551 1.97
Direct Yellow 29-------- T L L L e P PR P LBt 122 98 148 1.51
Direct Yellow 4b=------cmme-mmmmmme—oooomcmoo oo e 401 378 646 1.71
Direct Yellow 50-----==mm=mmoomomoomm oo oo oo mmmmmmmmm oo m e 331 349 664 1.90
Direct Yellow 59----====mmm-m==ecmmomcomommooooo- - 45 50 75 1.50
Direct Yellow 84e---=--mmmmmmm-==m=omommemmm———————moomee 172 211 309 1.46
All other-------- -—- LT L CE R S 1,830 1,807 3,511 1.9
Direct orange dyes, total -—- ——— - 1,726 1,834 4,002 2.18
Direct Orange l------===m=-=me—mcomo—aoe oo me oo oo 21 14 33 2.36
Direct Orange 8---------====--- -—- 143 135 204 1.51
Direct Orange 15---- R --- 129 161 201 1.25
Direct Orange 26--------- ettt e T 47 62 127 2.05
Direct Orange 34----=-c-c-em-mmmmmmccmccaoooommo 97 97 233 2.40
Direct Orange 37----- B G E L e L LR T 56 60 145 2.42
Direct Orange 39---=---c-—c-csmme s m oo mm oo 98 100 208 2.08
Direct Orange 72------=--===-==-==maax e EE L L L 248 285 598 2.10
Direct Orange 73------==c-mm=mmmecmccooccconen oo 19 31 126 4.06
Direct Orange 8l-----------e--mmeme oo e e e o e 49 36 110 3.06
Direct Orange 102-----===-- - -- 164 166 446 2.69
I e - 655 687 1,571 2.29
Direct red dyes, total-----===--==-meeeemcccmceo—eam—ooo ———- 3,291 3,400 7,220 2.12
Direct Red lem=---==n-m===-mc=mmsommmmmmemmmmem e —m e 175 167 261 1.56
T R .- 381 402 709 1.76
Direct Red 4-=--==mm—mmmmmemm oo e e mmm e n e 30 31 85 2.7
Direct Red 10m=---=====mmemcccmocmcmmmmmmem—m e — e mme e 18 19 32 1.68
Direct Red 13------emmmmmmemo e c oo 69 84 138 1.64
Direct Red 16==---mmm=mccmmmmmmmm—mm e mmmm oo 34 56 104 1.86
Direct Red 23--------- S 265 297 656 2.21
Direct Red 2h=---=-==n-momemmmmmmmeome e mmmme e eeeeee 326 36 640 1.85
Direct Red 26--mmmmmmmmmmmmmmmmememmmmmmammeeomom—mmmoos 130 113 295 2.61
Direct Red 28-=-----==-=- B 200 177 235 1.33
Direct Red 3l-m-mmmmmmm=mmmmmmmmmmmemmmm e —mmcmmmme 36 31 126 4.06
Direct Red 37-===-em=mmmmmmmmommm o mm oo m e 58 67 . 172 2.57
Direct Red 39---m—mm oo ommmm oo 61 65 189 2.91
Direct Red 75----e-m-mmmmmcmmmm e mcem oo e 37 33 111 3.36
Direct Red 79--- -- L 197 201 482 2.40
Direct Red 80-==---=-ecocemcane -— —————— 427 bdidy 812 1.83
Direct Red 291 293 751 2.56
Direct Red 128 105 165 1.57
Direct Red 14 13 4, 3.38
Direct Red .. 5 25 5.00
A1l other-------- B e e L L LR PP e L 414 451 1,188 2.63
Direct violet dyes, total-===-=-=-==ceec—cmmm—cmccccooe oo 253 194 570 2.9
Direct Violet l--------- -- -——- ——— 16 15 33 2.20
Direct Violet 9 ——-- - -—— 174 118 282 2.39
Direct Violet 48-------ccecmemaan -- 34 30 118 3.93
A1l other------=----- - 29 31 137 4,42
Direct blue dyes, total---=-=---—-ceccmmcocccmeae oo 7,049 7,186 10,076 1.40
Direct Blue l-=--------mcmmmmm e e e e me oo 417 404 710 1.76
Direct Blue 2e=-=me=m-mmmmcommm o e e emmemm e me o 1,828 1,977 1,659 .84
Direct Blue 6=-===c=o=-ommm oo e e oo 522 523 271 .52
Direct Blue 8-=-meec-ccecommm e e e m e 55 55 103 1.87
Direct Blue 1l4---- - ———— - 96 123 104 .85
Direct Blue 15--- e e 41 48 79 1.65
Direct Blue 22-====-=---m-=-coeccmccccecccsccannan - e 20 34 1.70
Direct Blue 24 -- e b4 57. 1.30

See footnotes at end of table.
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TABLE 8A.-- Benzenoid dyes: U.S, production and sales, 1964 --Continued

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

Direct blue dyes--Continued pound's pounds dollars pound
Direct Blue 25-------cccoeoaaano -— 71 61 164 $2.69
Direct Blue 26------ i b L L L e DR L e e 6 9 1.50
Direct Blue 67-===== oo oo oo e e L 33 34 138 4.06
Direct Blue 7l-----eccmceeana R et 62 86 223 2.59
Direct Blue 76--===-ccmmmm e - 622 606 861 1.42
Direct Blue 78-=-=-—c=cmmm oo e 83 107 302 2.82
Direct Blue 80--==—===mmom oo oo 431 448 722 1.61
Direct Blue 86--- - - 1,186 1,182 1,850 1.57
Direct Blue 98 --- 155 147 271 1.84
Direct Blue 120 and 120A------ 91 116 240 2.07
Direct Blue 126-----==-n -—- -—- - 185 158 391 2.47
Direct Blue 151---- cen 28 36 1.29
All other-- —- 1,171 1,013 1,852 1.83
Direct green dyes, total--- ———- -- 1,140 1,046 2,466 2.36
Direct Green 1 -—- - —-—- — 230 159 200 1.26
Direct Green 6 -- - —— 424 401 458 1.14
Direct Green 8---------- 48 37 48 1.30
Direct Green 12-------ccmcmmmocmmmm o oo 17 17 1.00
Direct Green 38------me oo el eee 11 40 3.64
A1) Other oo m o e e e 438 421 1,703 4,05
Direct brown dyes, total-------=-=c-a- -- 1,910 1,989 2,569 1.29
Direct Brown 1 and lA~------==-meaaan 378 426 424 1.00
Direct Brown 2-----em oo o e e e 157 200 295 1.48
Direct Brown 6=----==mmmm oo oo e e e 97 81 89 1.10
Direct Brown 3l------emmmm oo o o e ool 116 96 270 2.81
Direct Brown 74-=-m=mmmm oo oo e 65 52 86 1.65
Direct Brown 95--- === cmmmmmmm oo m oo 683 696 543 .78
Direct Brown 11l----—-—-m-ommmem oo e 37 133 3.59
Direct BrowWn 154=-- oo mcmmm oo oo 184 194 248 1.28
All other-----cmemmmcccc e - 230 207 481 2.32
Direct black dyes, total------ -- - 10,369 10,742 9,883 .92
Direct Black 4 -- 271 297 309 1.04
Direct Black O-----momo oo e oo e 52 61 72 1.18
Direct Black 19 - - --- 224 238 334 1.40
Direct Black 22--=---ecmccomcmccceaes - 690 648 543 .84
Direct Black 37---=ocmmm oo e e el cee 13 17 1.31
Direct Black 38==--e--ccmmmmo oo oo oo 6,338 6,615 5,155 .78
Direct Black 51l--e=cmmmmcccm oo oo oo 118 113 328 2.90
Direct Black 80-- ——-- 1,883 2,005 1,836 .92
All other-- --- 793 752 1,289 1.71

DISPERSE DYES

Total-mecmmmm e ———- 13,132 11,993 28,032 2.34
Disperse yellow dyes, total -—-- 2,126 1,975 4,030 2.04
Disperse Yellow 1 ——-- 23 21 50 2.38
Disperse Yellow 3 - 933 849 1,438 1.69
Disperse YelloW 5e=-===-cmmmmmmmm o o e e 69 60 214 3.57
Disperse Yellow 23 “ee 60 167 2.78
Disperse Yellow 33-- -- -—- - 234 226 358 1.58
Disperse Yellow 37--- 103 98 198 2.02
Disperse Yellow 54e---ecmmeccemcecacaan - 207 155 564 3.64
All other B ittt ——— 557 506 1,041 2.06
Disperse orange dyes, total. - 967 797 1,434 1.80
Disperse Orange 3-- -—- - 115 98 168 1.71
Disperse Orange 5----- R e E TP PP oo 69 152 2.20
Disperse Orange 17-=------ ———— - 174 119 145 1.22
All other---- B i R e L L P e 678 511 969 1.90

See footnotes at end of table,




DYES 21
TABLE 8A.--Benzenoid dyes: U.S, production and sales, 1964 --Continued
Sales
Dye Production
Quantity Value e
1,000 1,000 1,000 Per
DISPERSE DYES--Continued pounds pounds dollars pound
Disperse red dyes, total--===--===------co----cese-ocmomooooo- 1,620 1,511 4,679 $3.10
Disperse Red l----==--==m=mmm—=—--—cococoooomommooooomooo- 211 227 352 1.55
Disperse Red 5--------=-m=mmmoec-oooomccommomooooomomoooon 63 35 46 1.31
Disperse Red ll--------------- mmmmmmmece—eneea 64 42 218 5.19
Disperse Red 13------=meemme-—-o---ooooooomoommomemoooooone eee 13 19 1.46
Disperse Red 17-=====--=--=mem=mmmm—mooeoooooooome—msoeoe 189 123 145 1.18
Disperse Red 60---====---m=cosoomooooommmommmooo oo mmmmm o 59 73 259 3.55
A1l Other-==m=-mmmmmmem— e oo emm o —meo o omooooomsoooee 1,034 998 3,640 3.65
Disperse violet dyes, total----- - ——-- 369 315 817 2.59
Disperse Violet l--------====m=-==--m--ocooosmomooomoonno 38 30 117 3.90
ALl Other=-----===m-mmmmmmmmm=m— == oo mmomm—m e —moemmmeeee 331 285 700 2.46
Disperse blue dyes, total------=--------ocom-mmmooooooo m————— 5,056 4,790 13,831 2.89
Disperse Blue l-----=-=-=--=------occomomooomoooeooomosoos 306 311 1,285 4.13
Disperse Blue 3---------ce=-mmmm-mmomooooccocoo——ooooooooo 1,741 1,565 2,563 1.64
Disperse Blue 7-=--==-=-=-==-c-----ooo-sommo—ooosososooooo 252 271 1,702 6.28
Disperse Blue 64-----=-=-=--------c-coooomemmmmooooomoooo 179 ces vee vee
A1l other-e--=-=cmm-ccccmcammmmmmmmcm— e e mo oo e——soeo o 2,578 2,643 8,281 3.13
Disperse brown dyes---=----=====---=---csss-oo-—scoooooooooooo 131 140 227 1.62
Disperse black dyes, total-=-====---=-=-----c-occ-mmooomoooo 2,863 2,465 3,014 1.22
Disperse Black l---------=mmmmem-mom—cooooooooomoooooooooe 342 332 392 1.18
Disperse Black 9--------=-m=mmmmmecmoooomooooooom oo 2,122 1,744 1,879 1.08
ALl Other------=--==---=--=-= R 399 389 743 1.91
FIBER-REACTIVE DYES

Fiber-reactive dyes, total-----===---==-oeecccmcccomcoonanan 1,640 1,526 6,261 4.10
Reactive yellow dyeS------=-===-=-c-=m---o--o—ccoooooconao 243 225 851 3.78
Reactive blue dyeS=---=---m=---mmemcccocccccccccmmmmnnoo——o 683 621 3,019 4.86
All other reactive dyes--- B e e L L L 714 680 2,391 3.52

FLUORESCENT BRIGHTENING AGENTS
Totalemmmmm=mmmmo-em—mmmm e em oo 16,675 15,673 27,802 1.77
Fluorescent Brightening Agent 68-----e---c--ecmoeceooooooono 31 33 354 10.73
All other fluorescent brightening asgents----------------c--- 16,644 15,640 27,448 1.75

FOOD, DRUG, AND COSMETIC COLORS
Totalmm-=m=-=m-mmmcmemmmm——mmm e ceo e oeoe—omeooee 2,909 2,846 11,069 3.89

Food, Drug, and Cosmetic Dyes

Total. ———- R i L L bl 2,710 2,630 9,970 3.79
FDEC Blue NO. lo-mm=-m-o-mm—mmmm=mmmmmmomooooaoe SRR 65 58 638 11.00
FD&C Red No. 2------ meemmmmmmmmmmm—ome oo 786 785 2,220 2.83
FD&C Red NO. 3-mm==m=m-mc-mmmememmmmmmcocooocooooom e 49 43 720 16.74
FD&C Red No. 4 - B et 277 324 1,620 5.00
FD&C Yellow No. 5 B L R bl 700 644 2,135 3.32
FDKC YellowW NO, 6mmm=-=m-mmmm-cmmmmm=mmemm—mmm oo e 659 595 1,768 2.97
A1l other food, drug, and cosmetic dyes-------------=-----=- 174 181 869 4.80

Drug and Cosmetic and External Drug

and Cosmetic Dyes

Total---------- B 199 216 1,099 5.09
D&C Red NO. 7=--===-e-cecccmcemmmmmmcccccccoommcmmo s mo oo 9 12 46 3.83
D&C Red No. 19-----c--cmmmmcmmmmmcc e e o mc e e s e e 7 9 48 5.33

See footnotes at end of table.
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TABLE 8A.--Benzenoid dyes: U.S. production and sales, 1964 --Continued

Sales
Dye Production
. Unit
Quantity Value valuet
FOOD, DRUG, AND COSMETIC COLORS--Continued
Drug and Cosmetic and External Drug
and Cosmetic Dyes--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
DE&C Red NO. 2lemmmmm oo o e oo 35 40 140 $3.50
D&C Red NO. 36==-mmomm oo o e oo e 10 8 30 3.75
A1l other drug and cosmetic and external drug and cosmetic
Q@S m e e e e e 138 147 835 5.68
MORDANT DYES
Lot o e e e 3,551 3,976 4,995 1.26
Mordant yellow dyes, total 205 ) 185 312 1.69
Mordant Yellow l---=-ce---- cee 37 50 1.35
Mordant Yellow 8------ece-- 11 12 21 1.75
Mordant Yellow 16----=eeea- 14 13 19 1.46
ALl OBheTmm e e e s 180 123 222 1.80
Mordant orange dyes, total 105 108 176 1.63
Mordant Orange 1. 41 37 61 1.65
Mordant Orange 6 45 veo s
A1l OBheT e mm m oo oo e e 19 71 115 1.62
Mordant red dyes, total---=-==mcomm oo 133 141 370 2.62
Mordant Red 7 70 69 138 2.00
A1l OBRe T m == o e e e e 63 72 232 3.22
Mordant blue dyes, total---=---=m=-m oo 101 103 321 3.12
Mordant Blue 1 54 52 182 3.50
A1l other--memmmomcooocmomaooo 47 51 139 2.73
Mordant brown dyes, total-----===-c-oommmm e 264 261 642 2.46
Mordant Brown 1. 62 55 126 2.29
Mordant Brown 33 33 ces e e
Mordant Brown 40--- === mmm oo oo 10 12 33 R2.75
Al]l Other—mm e e oo oo e e e e e 159 194 483 2.49
Mordant black dyes, total-----==-===cmcm oo 2,736 3,164 3,138 .99
Mordant Black 3e-m=m-mmeommmm oo 20 25 1.25
Mordant Black 11 2,054 2,273 1,968 .87
Mordant Black 13 oo 40 111 2.78
Mordant Black 17 409 521 522 1.00
Mordant Black 38 . 14 41 2.93
All Other=-em e oo oo e e 273 296 471 1.59
All other mordant dyes---------cocoommmmm e 7 14 36 2.57
SOLVENT DYES
T 8,547 7,974 13,380 1.68
Solvent yellow dyes, total--=--=--=m—mmmmm oo 1,136 861 1,816 2.11
Solvent Yellow 2---- 41 31 49 1.58
Solvent Yellow 3-- - -——— -- 45 38 59 1.55
Solvent Yellow ld—--=---m- oo m oo oo oo 747 516 512 .99
Solvent Yellow 47-=—--e—mm oo e oo - 41 42 184 4.38
All other---- 262 234 1,012 4.32
Solvent orange dyes, total-----=-c--=mcmmmmmmmm e 365 345 671 1.94
Solvent Orange 3 19 17 37 2.18
Solvent Orange 7-—--=--==-cmmmm oo oo 121 108 165 1.53
All other------ R e EE LT PP PP 225 220 469 2.13

See footnotes at end of table.
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TABLE 8A. -- Benzenoid dyes: U.S. production and sales, 1964--Continued
Sales
Dye Production
Quantity Value vzii21
. 1,000 1,000 1,000 Per
SOLVENT DYES--Continued pounds pounds dollars pound
Solvent red dyes, total--=--=---ccommmmomo oo 1,192 1,140 2,215 $1.94
Solvent Red 24=m=-mmcmmmmoc oo oo e e 293 295 530 1.80
Solvent Red 26==-==---c-cc--mmem e e cemee e 300 257 450 1.75
Solvent Red 49-----=--eemcmmmmmmm e oo 20 21 136 6.48
All other---=-----c-mmeccmm e e e oo o e me oo 579 567 1,099 1.94
Solvent violet dyes, total 541 466 950 2.04
Solvent Violet 8 378 318 472 1.48
All other------ceececcacoa-- 163 148 478 3.23
Solvent green dyes, total---=~==--=----cme—ccmmccooooooooooo 193 115 427 3.71
Solvent Green 3=-----mcmecmcmomme e e 146 70 252 3.60
All other---------meccmec e m oo 47 45 175 3.89
Solvent brown dyesS----------smcmmmmcmmce e e e e 65 60 227 3.78
A1l other solvent dyesS-------=-c--mmcmeccmmm e e 5,055 4,987 7,074 1.42
SULFUR DYES?

Total-------=-ssmme e e e e e e 17,776 17,268 9,798 .57
SUlfur Blue 7==m=e-m oo mm oo e e e e 121 123 103 .84
Leuco Sulfur Blue 7-------c-mmeemmm e e 639 e oo ..
Sulfur Blue 1le=-----=sc--mm o e e 21 16 19 1.19
Sulfur Brown 10=m-=--c-ecmccmmcmm e m oo e e 47 50 35 .70
Sulfur Black le--=-ee-mmcoo s e m e e 1,076 1,188 407 .34
Leuco Sulfur Black 2-------=c-emmmmmco e 2,776 2,452 974 .40
A1l other sulfur dyeS-------=-=-e-eemmcme e 13,096 13,439 8,260 .61

VAT DYES

TOtal=mmmmmmmmmmm oo oo e e e e 52,518 51,699 46,162 .89

Vat yellow dyes, total-------=--m-mmemoccmcccccccccm—meom oo 3,3% 3,431 4,641 1.35
Vat Yellow 2, 8-1/2%==mmmmmmm=m=mmcmcmmmmeeom oo 1,784 1,88% 1,637 .87
Vat Yellow 4, 12-1/2%- 764 735 835 1.14
All other------=-cccmommmmm e ce e e 846 812 2,169 2.67

Vat orange dyes, totale--=----e--cccecccccmccc e ee 2,296 2,077 4,729 2.28
Vat Orange 1, 20%-==--=-=-ccmmoom e e 485 373 1,060 2.84
Solubilized Vat Orange 1, 26%--------=--=--=---- 8 12 88 7.33
Vat Orange 2, 12%---- e EE TR PP e 300 263 550 2.09
Vat Orange 4, 6%--- e 62 93 258 2.77
Vat Orange 5, 10%==---=--mmmmmmm oo oo e oo 119 170 1.43
Solubilized Vat Orange 5, 30%---- - - 6 4 42 10.50
Vat Orange 7, 11%-----=--==--- - 207 225 591 2.63
Vat Orange 9, 12%--=-=-----mmommm oo e 101 106 255 2.41
Vat Orange 15, 10%=----=---==—m=-mcme oo c e e 471 464 980 2.11
All other--- B 656 418 735 1.76

Vat red dyes, total------=-=-=---commomcmmmmcmmoocmm oo 1,126 1,056 2,306 2.18
Vat Red 1, 13%--=-mm=mmmmmmmmmm oo oo e e e 528 501 783 1.56
Solubilized Vat Red 1, 37%---------- -- --- .o 6 38 6.33
Vat Red 13, 11%---m=cmmmmmmmmm s oo oo 100 91 263 2.89
Vat Red 15, 10%-mmmmmmmmmm oo s oo m oo oo e oo 171 157 172 1.10
Vat Red 32, 20%----m==--=mmmm oo e e 33 33 127 3.85
A1l other - --- B e e L L LR P L B 294 268 923 3.44

Vat violet dyes, t0tale----e=mmmmmmmmmm e 783 807 1,578 1.96
Vat Violet 1, 11%------mmom-mmmmmmmm e 283 234 504 2.15
Vat Violet 2, 20%-----m=mm=mmmmmmm e e oo 36 29 69 2.38
Vat Violet 9, 12%-----cemmmmmmmmmmmmm oo .. 82 287 3.50
Vat Violet 13, 6=1/4%=m-=m--mommmmm oo oo 308 380 473 1.24
A11 other--- T 156 82 245 2.99

See footnotes at end of table.




24 SYNTHETIC ORGANIC CHEMICALS, 1964
TABLE 8A. -- Benzenoid dyes: U.S. production and sales, 1964--Continued
Sales
Dye Production
Unit
Quantity Value valuel

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

pounds pounds dollars pound
Vat blue dyes, total--===-mmmmmmoo L 20,89 20,519 11,969 $0.58
Vat Blue 4, 10%=--mmmmmcomommomoom . i 66 %8 2.24
Vat Blue 6, 8-1/3%--=--mmmmmm o ... 3,550 3,353 3,457 1.03
Solubilized Vat Blue 6, 17-1/2%=---ccmcommmmmommeccccann 31 39 244, 6.26
Vat Blue 18, 13%---=- == oo oo 960 1,034 1,655 1.60
Vat Blue 20, 14%--=-mmmmm oo oo 1,152 992 1,097 1.11
ALl OtheT === e e L 15,127 15,035 5,368 .36
Vat green dyes, total---=---mmmmm oo 11,378 11,436 7,916 .69
Vat Green 1, 6%-=-=-==mcommoio oo oo 5,902 5,599 3,325 .59
Vat Green 3, 10%---=-=mmemmmm oo oo 2,955 2,959 2,092 .71

Solubilized Vat Green 3, 26%----=mmmmmcmccomccmcoomcooane 17
Vat Green 8, 8-1/2%--====mmmmm e 1,127 1,347 966 .72
Vat Green 9, 12-1/2%====mm=mmeo oo e oo 1,302 1,444 1,275 .88
A11 OBheTmmm m e e oo . 75 87 258 2.97
Vat brown dyes, t0t&Lle=-m-mmmoommomo oo . 5,063 4,632 6,325 1.37
Vat Brown 1, L11%e===----mmmmm oo oo mmemeo. 1,018 964 1,735 1.80
Vat Brown 3, 11%-------c-mmmmmmm oo 990 891 1,422 1.60
Vat Brown 5, 13%-==cmmm e oo oo oo o 144 100 145 1.45
D 2,911 2,677 3,023 1.13
Vat black dyes, total------- e e e 7,584 7,71 6,698 .87
Vat Black 9, 16%---ommommoom oo 108 123 295 2.40
Vat Black 25, 12-1/2=-===ommmm oo cccccccmeem 3,120 3,313 2,364 .71
Vat Black 27, 12-1/20w==cocomommmmmoo oo 966 909 1,059 1.16
ALl OPher=m e e e e e e 3,390 3,39 2,980 .88
211 other dyes-mm o oo oo ... 414 337 878 2.61

1 Calculated from rounded figures.

2 Production and sales quantities of C.I. Leuco Sulfur and C.I. Solubilized Sulfur dyes are reported in terms of
the usual commercial concentration of the C.I. Sulfur dyes.

3 Includes oxidation bases, ingrain dyes, and miscellaneous dyes. Statistics for these groups of dyes may not be
published separately because publication would disclose information received in confidence.

On the other hand, the output of a few important dyes was smaller in 1964 than in 1963. Pro-
duction of Vat Green 3 was 3.0 million pounds in 1964, or 7.9 percent less than the 3.2 million
pounds produced in 1963; that of Mordant Black 11 was 2.1 million pounds, or 14.8 percent less
than the 2.4 million pounds produced in 1963. The output of Vat Green 9 was 24.4 percent
smaller in 1964 than in 1963; that of Vat Green 8 was 20.8 percent smaller; and that of Acid
Black 1 was 19.9 percent smaller.

Table 9 summarizes production and sales of dyes in 1964, by class of application. Five
classes of dyes grouped by class of application accounted for 74 percent of the total output of
dyes in 1964. Vat dyes accounted for 28.5 percent of the total; direct dyes, for 17.1 percent;
acid dyes, for 9.6 percent; sulfur dyes, for 9.6 percent; and fluorescent brightening agents, for
9.1 percent. Of the above five classes, the output for acid and vat dyes remained about the same
in 1964 as in 1963. The output of direct dyes was 10.9 percent larger in 1964 than in 1963. Sta-
tistics on sulfur dyes and fluorescent brightening agents were not published separately for 1963.

Of the remaining classes, the output of fiber-reactive dyes was 1.6 million pounds in 1964,
or 44.9 percent more than the 1.1 million pounds in 1963. Production of food, drug, and cos-
metic colors was 21.0 percent larger in 1964 than in 1963; disperse dyes, 16.0 percent larger;
solvent dyes, 11.7 percent larger; and basic dyes, 4.6 percent larger. On the other hand, the
output of mordant dyes was 12.5 percent smaller in 1964 than in 1963, and that of azoic dyes
and components, 1.0 percent smaller.

Table 10 shows production and sales of dyes in 1964, by chemical class. In 1964, three
chemical classes of dyes accounted for approximately two-thirds of all the dyes produced: Azo
dyes accounted for 31.4 percent of the total; anthraquinone dyes, for 22. 6 percent; and stilbene
dyes, for 10.0 percent. The output of each of these three classes was larger in 1964 than in
1963: Stilbenedyes were 16.0 percent larger; azo dyes, 8.5 percent larger; and anthraquinone
dyes, 1.8 percent larger. Of the remaining chemical classes for which 1963 and 1964 statistics
are published, production of eight classes was larger in 1964 than in 1963. No comparable sta-
tistics for 1963 were published on the following classes of dyes: Cyanine, indigoid, and sulfur.
In terms of value of sales, the most important classes of dyes in 1964 were the azo dyes ($96. 6
million), the anthraquinone dyes ($66.9 million), the stilbene dyes ($29.2 million), and the tri-
arylmethane dyes ($12. 7 million).
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TABLE 9.--Benzenoid dyes: U.,S. production and sales, by class of application, 1964

Sales

Class of application Production . Unit

Quantity Value valuel

1,000 1,000 1,000 Per

pounds pounds dollars pound
T P 184,387 178,273 264,023 $1.48
ACEA= - ommmmmmmmmmmmmmmm e mmm e mommmmmmommmmmmeeee s 17,79 17,090 35,812 2.10

Azoic dyes and components:

Azoic compositions--------=--mmmmemmeom oo oo en o m oo 2,041 1,707 3,441 2.02
Azoic diazo components, bases (Fast color bases)-------==-=-==-= 1,391 1,272 1,984 1.56
Azoic diazo components, salts (Fast color salts)--------- g 2,137 1,973 2,028 1.03
Azoic coupling components (Naphthol AS and derivatives)-- 3,218 2,447 4,696 1.92
BESLCommmommemmmmmmmmmmmmmmmmo—mmemmmmmmmmeememem e emoon 9,154 8,553 20,878 2.44
Direct-=-==-mc-mcccmmcemmmmecm s e cmm e m e 31,490 31,939 46,807 1.47
Disperse------==---c=m==m--mmmcmoomomoooooo oo 13,132 11,993 28,032 2.34
Fiber-reactive---------c--ocmmmmommmacaomooo 1,640 1,526 6,261 4.10
Fluorescent brightening agents---------c-ceccccmccamccnmmmcnmonmmn 16,675 15,673 27,802 1.77
Food, drug, end cosmetic colors-- B et e L L Bl 2,909 2,846 11,069 3.89
3,551 3,976 4,995 1.26
8,547 7,97 13,380 1.68
17,776 17,268 9,798 .57
52,518 51,699 46,162 .89
414 337 878 2.61

1 Calculated from rounded figures.

2 production and sales quantities of C.I. Leuco Sulfur and C.I. Solubilized Sulfur dyes are reported in terms of
the usual commercial concentration of the C.I. Sulfur dyes.

3 Includes oxidation bases, ingrain dyes, and miscellaneous dyes. Statistics for these groups of dyes may not be
published separately because publication would disclose information received in confidence.

TABLE 10. --Benzenoid dyes: U.S, production and sales, by chemical class, 1964

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