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Introduction

s is the forty-fourth annual report of the U.S., Tariff Commission on domestic production
:s of synthetic organic chemicals and the raw materials from which they are made. The
sresents statistics for 1960 on production and sales of crude organic chemicals derived
al, natural gas, and petroleum; of intermediates; and of finished synthetic organic chem-
ducts. The finished products are grouped according to their principal use--dyes, toners
:s, medicinal chemicals, flavor and perfume materials, plastics and resin materials,
processing chemicals, elastomers, plasticizers, surface-active agents, pesticides and
-ganic agricultural chemicals, and miscellaneous chemicals. The use classifications of
! synthetic organic chemicals are based principally on the manufacturers' annual reports
ariff Commission; other sources include trade associations, the chemical literature,
1l dictionaries, encyclopedias, and consultants in the chemical industry. With a few ex-
5, the report does not cover organic chemicals (such as wood-distillation products, essen-
., and naval stores) that are derived from natural (vegetable) sources by simple extraction
llation. The Commission has compiled the statistics presented in this report from infor-
supplied by the 715 primary manufacturers listed in part IIL
.s report incorporates a number of changes based on suggestions made by the Committee
nicals of the Advisory Council on Federal Reports. The most important of these changes
eplacement of the numerical identification code previously used to identify manufacturers,
lphabetical code. Each reporting company has been assigned an identification symbol con-
of a combination of not more than three capital letters, selected in most instances with
roval of the manufacturer. The identification symbols are permanent and, except for such
i as may be necessary, will be used in all future reports in this series. Importantchanges
corporated in the Commission's 1958 report and continued in this report include the larger
certain revisions of the basic definitions, and adoption of the new Colour Index classifica-
| terminology for dyes and toners and lakes. This report, like the 1958 and 1959 reports,
s data on only those individual chemicals for which the volume of production or sales inthe
vered exceeded 1, 000 pounds or for which the value of sales exceeded $1, 000.
> raw materials referred to in this report are obtained from coal, crude petroleum,
gas, and certain other natural materials, such as vegetable oils, fats, rosin, and grains.
yrganic chemicals are derived from coal by thermal decomposition, from petroleum and
gas by catalytic cracking and by distillation or absorption, and from other natural sources
ientation. Production of these crude organic chemicals is the first step in the manufacture
letic organic chemicals. From these crudes, intermediates are obtained by synthesis or
1; most of the intermediates are then converted into finished chemical products, such as
1al chemicals, plastics and resin materials, and dyes. Intermediates usually are not sold
r to the ultimate consumer, but are used by the producing companies themselves--or by
1dustrial concerns--in their manufacturing processes.
this report, the statistics on production of the individual chemicals reported by manufac-
include the total output of the companies' plants, i.e., the quantities produced for con-
»n within the producing plants, as well as the quantities produced for sale. The quantities
d as produced, therefore, generally exceed the quantities reported as sold. Some of these
1ces, however, are attributable to changes in inventories. As specified in the reporting
tions that the Commission sends to manufacturers, and as used in this report, production
es (unless otherwise specifically indicated) are defined as follows:
oduction is the total quantity of a commodity made available by original manufacture only. It is
1 (expressed in terms of 100-percent active ingredient unless otherwise specified) of the
es of a commodity--

(1) Produced, separated, and consumed in the same plant or establishment (a com -
modity 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.

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

(1) Purification of a commodity unless specifically requested in the reporting inst:
tions;

(2) Intermediate products that are formed in the manufacturing process but are no
isolated from the reaction system--that is, not weighed, analyzed, or other:
measured; and

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

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

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

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

(3) Shipments to subsidiary or affiliated companies.

Sales exclude--

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

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

Data on the chemicals covered in this report are usually given in terms of undiluted
rials. Products that assay 95 percent pure or more are considered to be 100 percent pur
principal exceptions are the statistics on dyes and a few solvents, which are reported in
of commercial concentrations; the statistics on certain plastics and resins, which are re
on a dry basis; and the data on sales of antibiotics, which are reported on the basis of sp
conditions mentioned in the section on medicinal chemicals. The report specifically note:
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 accompa
this report are weighted averages for products which vary widely in unit values and in th
quantities sold.

In this report, statistics are presented in as great detail as is possible without reve:
the operations of individual producers. Statistics for an individual chemical or group of ¢
icals are not given if there are fewer than three producers. Moreover, even when there ;
three or more producers, statistics are not given if there is any possibility that their pul
tion would violate the statutory provisions relating to unlawful disclosure of information :
cepted in confidence by the Commission.?

Statistics on tars and tar crudes include data furnished directly to the Tariff Commis:
by distillers of coal tar, water-gas tar, and oil-gas tar; data furnished to the Division of
Bituminous Coal, U.S. Bureau of Mines, by coke-oven operators; and data furnished to {
American Gas Association by producers of water-gas tar and oil-gas tar.

Statistics on U.S. imports in 1960 of coal-tar intermediates and finished coal-tar pr
that entered under paragraphs 27 and 28 of the Tariff Act of 1930 are given in appendix A
Appendix B includes a table that shows the number of technically trained research workes
the synthetic organic chemical industry and the cost of research in the industry. Appendi:
a glossary of the common, or trivial, names of coal-tar intermediates usually encounter:
the trade, together with their equivalent standard (or Chemical Abstracts) names. Appendix .
cross-reference list of the Colour Indez and common names of toners and lakes.

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



Summary

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude

icts from petroleum and natural gas in 1960 was 96, 729 million pounds--7.6 percent more
the output in 1959 (see table 1). Sales in 1960, which totaled 55, 538 million pounds, valued
, 507 million, were 4.8 percent larger than in 1959 in terms of quantity and 3.3 percent

r in terms of value. Since these figures include data on production and sales of chemicals
veral successive steps in the manufacturing process, they necessarily contain considerable
cation.

n 1960, production of all synthetic organic chemicals, including cyclic intermediates and
1ed products, totaled 53,952 million pounds, or 7.2 percent more than the output in 1959.
sroduction of cyclic intermediates (9, 602 million pounds) was 13.5 percent larger in 1960
in 1959; that of plasticizers was 11.7 percent larger; that of pesticides and other organic
ultural chemicals was 10. 6 percent larger; and that of flavor and perfume materials was
ercent larger.

droduction of several other groups of synthetic organic chemicals was also larger in 1960
in 1959, Production of medicinal chemicals (114 million pounds) was 6.8 percent larger;

>f miscellaneous organic chemicals (31,908 million pounds) was 6.5 percent larger; that of
ics and resin materials (6, 143 million pounds) was 4.7 percent larger; that of elastomers
hetic rubbers) (2, 952 million pounds) was 4.5 percent larger; and that of surface-active

:s (1,532 million pounds) was 1.9 percent larger. Production of three groups of synthetic
1ic chemicals was smaller in 1960 than in 1959, Production of coal-tar dyes (156 million
is) was 8.0 percent smaller; that of toners and lakes (40 million pounds) was 5.7 percent
ler; and that of rubber-processing chemicals (200 million pounds) was 5.0 percent smaller.

\BLE 1. --Synthetic organic chemicals and their raw materials: U.S. production and sales, 1959 and 1960

Sales
Production
Quantity Value
Increase Increase Increase
Chemical or or or
decrease decrease decrease
1959 | 1960 (-), 1959 | 1960 (=) 1959 | 1960 (=)s
1960 1960 1960
over over over
1959 1959 1959*
Million | Million Million | Million Million | Million
pounds | pounds Percent paynds pounds Percent | dollars | dollars Percent
rand totale--ecccccccccccaan 89,874 |96,729 7.6 | 52,973 | 55,538 4.8 7,267 | 7,507 3.3
—— —_—— - 6,690 | 7,09% 6.0 3,497 3,333 4.7 bés 43 -3.0
des - -1 8,447 | 9,536 12.9 5,353 | 5,771 7.8 142 154 8.4
»roducts fram petroleum.and .
'8l gaS--mmmmmmmecccc— e 24,422 |26,147 7.1 | 16,599 | 17,674 6.5 583 648 11.2
s;ic organic chemicals, total-- | 50,315 |53,952 7.2 | 27,524 | 28,760 4.5 6,498 | 6,662 2.5
mediates 8,459 9,602 13.5 3,511 | 3,964 12.9 556 622 12.0
-— 170 156 -8.0 159 148 -7.0 206 192 -6.7
*s and lakes - 43 40 =5.7 33 33 -1.9 66 64 -2.1
:inal chemicals-m=cecmecemca-- 107 114 6.8 87 88 .7 582 557 4.3
r and perfume materials------ 50 55 9.9 45 47 3.7 57 60 6.1
s;ics and resin materialg------ 5,865 | 6,143 4.7 5,170 | 5,347 3.4 1,640 | 1,653 .8
:r-processing chemicals------- 210 200 -5.0 159 153 4.1 102 101 -.8
somers (synthetic rubbers)----| 2,825 | 2,952 4.5 2,601 | 2,551 -1.9 693 698 .8
sicizers - 539 602 11.7 477 500 5.0 142 149 4.6
ice-active agents-—-e-m-meemnan- 1,504 | 1,532 1.9 1,372 | 1,399 2.0 271 278 2.6
.cides and other organic
ricultural chemicals=—--=====-= 585 648 10.6 503 570 13.4 225 262 16.1
xllaneous chemicals-=-=me=eena 29,958 |31,908 6.5 | 13,407 | 13,960 4.1 1,958 | 2,026 3.4

centages calculated from figures rounded to thousands.

Vi






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;
r-gas tar and oil-gas tar are produced by the fuel-gas industry. Production of coal tar,
efore, depends on the demand for steel; production of water-gas and oil-gas tar reflects
:onsumption of manufactured gas for industrial and household use. Water-gas and oil-gas
have properties intermediate between those of petroleum asphalts and coal tars. Petroleum
alts are not usually considered to be raw materials for chemicals.

The quantity of tar produced in the United States from all sources in 1960 was 709 million
»ms, or 6.0 percent more than the 669 million gallons produced in 1959. Of the total quantity
uced in 1960, 687 million gallons was coal tar and 22 million gallons was water-gas and

1as tar (see table 2).

TABLE 2.--Tar: U.S. production and consumption, 1959 and 1960

[ In thousands of gallons]

Product . 1959 1960
PRODUCTION

e - N R e e L 669,018 709,360
-gas and 0i1-gas tarte oo oo oo 15,290 21,800
tar from coke-oven byproduct plants,? t0tal--------m-commmmmm e 653,728 687,56Q
ats not owned by city gas companies-----=-==-mmmmm oo omo oo 648,838 3

ats owned by city gas companies (public utilities)--=---meccccomcocomcanoao- 4,890 (3)

CONSUMPTION

Totalommmmm e e e e e e e e e 670,585 721,190
onsumed by distillation, total--=----m-cmmemm e 534,112 616,105
ar-gas and oil-gas tar distilled by producers and tar distillers#---—c-cmoee- 10,400 8,535
1 tar distilled or topped by coke-oven operators2----------ee-omcmommcommcaon 205,797 275,310
1 tar distilled by tar distillersd---—memmm o om oo e 317,915 332,260
onsumed chiefly as fuel, total----c--ccmmmmmm oo e 109,447 85,146
sr-gas and oil-gas tar consumed 85 fUELOe e oo ves

1 tar sold or consumed as fuel by coke-oven operators?-------ee-c-cccccmeaaon 109,447 85,146
onsumed otherwise than by distillation or as fuel, total----------cccccccnan- 27,026 19,939
1 tar consumed at coke-oven plants for roads and L\pkeep2 --------------------- 1,537 714
1 tar, water-gas tar, and oil-gas tar processed at tar refineries, crude tar

onsumed for upkeep at such refineries, and tar consumed in making gas and in

pecial-purpose tar blendsS-e oo oo mm oo e 25,489 19,225

eported to the American Gas Association.
eported to the U.S. Bureau of Mines.

ot available.

sported to the U.S. Tariff Commission.

spresents tar purchased from companies operating coke ovens and gas-retort plants and distilled by campanies
ting tar-distillation plants.
sported to the American Gas Association and to the U.S. Tariff Commission.

Total consumption of tar in 1960 amounted to 721 million gallons, of which 616 million gal-
was consumed by distillation, 85 million gallons as fuel, and 20 million gallons in miscel-
>us uses.



2 SYNTHETIC ORGANIC CHEMICALS, 1960

Tar Crudes

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

Total domestic production of industrial and specification grades of benzene in 1960 2
to 457 million gallons--31.7 percent more than the 347 million gallons reported for 1959
totals include data for benzene produced from domestic tars, from imported and domesti
light oil, from domestic petroleum, and from imported motor-grade benzene. Sales of b
in 1960 amounted to 377 million gallons, valued at $118 million, compared with 330 mill
lons, valued at $96 million, in 1959. The output of toluene from all sources (including m
produced for use in blending in aviation fuel) amounted to 274 million gallons--2.6 perce
than the 282 million gallons reported for 1959. Sales of toluene in 1960 were 200 million
valued at $39 million, compared with 167 million gallons, valued at $33 million, in 1959
output of xylene in 1960 (including that produced for blending in motor fuels) was 282 mil
lons, compared with 241 million gallons in 1959. More than 97 percent of the xylene proc
in 1960 was obtained from petroleum sources.

TABLE 3.--Tar and tar crudes: Summarv of U.,S. production of specified products, average 1950-54
annual 1959 and 1960

Unit A Increase, or decre
Chemical of 195024 1959 1960
qQuantity 1960 over 196
1950-54 1
Percent Pe
2 OO SR 1,000 gal-- | 876,070 669,018 709,360 -19.0
Benzene: 2
Tar distillers3-----ccoooommemaooooo 1,000 gal-- 41,389 18,498 12,787 -69.1
Coke-oven operators-- 1,000 gal-- 163,356 119,831 135,327 -17.2
Petroleum operators-- 1,000 gal-- 46,635 208,789 309,210 563.0
Total-mm e mmm e 1,000 gal-- 251,380 347,118 457,324 81.9
Toluene: .
Tar distillers-—---ec-cecmmmccmmcacaaan 1,000 gal-- 7,497 3,670 3,232 -56.9
Coke-oven operators-- 1,000 gal-- 32,981 26,964 30,399 -7.8
Petroleum operators-- 1,000 gal-- 80,725 | 4 250,980 | 4 240,768 198.3
Total-mmmm e e 1,000 gal-- 121,203 281,614 274,399 126.4
Xylene:
Tar distillers-ee-coccccccmomoaoooaoa 1,000 gal-- 1,373 484 369 -73.1
Coke-oven operators-- 1,000 gal-- 9,028 7,524 8,076 -10.5
1,000 gal-- 78,188 | 4 233,459 | 4 274,017 250.4
1,000 gal-- 88,589 241,467 282,462 218.8
Naphthalene, crude (solidifying at less
than 799 C. )% ccoemmoo el 1,000 1b--- 307,537 425,293 510,039 65.8
Creosote oil (Dead 0il)®--ceeecaocaoooo 1,000 gal-- 109,946 81,982 82,004 -25.4

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

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

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

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

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

Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood
serving. Data for production of crecsote oil in coal-tar solution have been excluded because the figures fo
were not comparable with the figures for 1959 and 1960. Production figures for 1950-54 are for the distilla
or consumed as such, and for 1959 and 1960 the production of the distillate is on a 100-percent-creosote ba

7 Less than 0.05 percent.

Production of crude naphthalene in 1960 amounted to 517 million pounds, compared w
million pounds in 1959. Sales of naphthalene in 1960 were 310 million pounds, valued at $
lion, compared with 267 million pounds, valued at $13 million, in 1959. In 1960 the outpu
creosote oil (100-percent creosote basis), used principally in wood preserving, was 93 n
gallons, compared with 90 million gallons in 1959. Production of road tar in 1960 was 63
gallons, compared with 66 million gallons in 1959.

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



TAR CRUDES

TABLE 4A.--Tar crudes: U.S. production and sales, 1960

d below are all tar crudes for which any reported data on production or sales may be published. Table 4B in
:II lists separately all products for which data on production or sales were reported and identifies the manu-

urers reporting to the U.S. Tariff Commission]

Sales
Unit
Product of Production
quantity Quentity Value v‘inbi‘:l

1,000

dollars
light oil: Coke-oven operators------------------- 1,000 gal- 234,501 21,280 3,846 $0.18
ediate light oil: Coke-oven operatorg------------ 1,000 gal- 3,590 3,714 635 .17
oil distillates:
ene, specification and industrial grades, total--| 1,000 gal- 457,324 377,427 117,563 31
r distillers®- - - -- 1,000 gal- 12,787 635 187 .29
ke-oven operators--------------ce-m-mm--mmoooomo- 1,000 gal- 135,327 137,784 44,167 .32
troleum operators---------=----c-cm---mmommocoooc 1,000 gal- 309,210 239,008 73,209 .31
ene, all grades, total?---e-o-momcmoocmmmommaeaae 1,000 gal- 274,399 200,120 38,633 .19
r distillers---=--=m-mmmmmmecmemme o mmee oo 1,000 gal- 3,232 2,958 728 .25
ke-oven operators---------e----=---ec--coc-co-—o- 1,000 gal- 30,399 31,567 6,639 .21
troleum operators------------=----mmmeemmooo———o- 1,000 gal- 240,768 165,595 31,266 .19
T o N e et 1,000 gal- 282,462 141,542 30,402 .21
T distillers--------mm-emommemememmm—eo o o—mmo e 1,000 gal- 369 398 133 .33
ke-oven operators e L L L S e L e bl 1,000 gal- 8,076 7,854 2,061 .26
troleum operators--------=------=-=-c-=-o-o-oo--- 1,000 gal- 274,017 133,290 28,208 .21
‘ent naphtha, total-----===scocmcmmcmmococcoomoonn 1,000 gal- 9,051 8,392 2,174 .26
r distillers-=-=-ceceemmcmcccccccccmm e 1,000 gal- 4,465 3,814 965 .25
ke-Oven Operators-----——-—-c---meo-mmmm-oo-oooooo 1,000 gal- 4,586 4,578 1,209 .26
r light-oil distillates, total-----==---m---c-ueu- 1,000 gal- 6,978 4,760 844 .18
r distillers------=---cc-memmmmmmm—o oo em oo 1,000 gal- 2,522 2,352 478 .20
ke-oven operators-------------==--m------soooooo- 1,000 gal- 4,456 2,408 366 .15
ne crude bases (dry basis)-----------cceceemoaoa- 1,000 gal- 761 254 278 1.09
alene, crude (tar distillers and coke-oven
€Tators), totalémmmmmmmmmm—mmmmmceccommmmmmmmmme 1,000 1b-- | 517,039 310,300 15,872 .05
difying at--
88 than 74° Cececmmomm e e 1,000 1b-- 24,669 25,984 802 .03
° €. to less than 76° Ce----mmm=mmmmmmmmmmemmmee 1,000 1b-- 21,473 10,209 462 .04
© C. to less than 79° Cm-=--mmmmmmm=cmmmcmmmmmm—- 1,000 1b-- | 470,897 274,107 14,608 .05
tar-acid oils:
distillerse---ccmmmmmmmmmomcc e 1,000 gal- 962 585 236 .40
1-OVen operators-----------=--mmmmm-mco-oooooooooo 1,000 gal- 27,579 27,326 5,763 .21
te oil (Dead oil) (tar distillers and coke-oven
erators) (100% creosote basis), total®-omcommcoan 1,000 gal- 92,834 87,284 19,294 .22
illate as such (100% creosote basis)----------==- 1,000 gal- 82,004 77,378 16,264 o1
)sote content of coal-tar solution (100% creocsote
1548 ) mmmm e e 1,000 gal- 10,830 9,906 3,030 .31
‘her distillate products®------eeemmmmcmommamooooc 1,000 gal- 18,980 11,676 2,067 .18
'083~-===—mmmm e mm e mmm—oo oo oooo e 1,000 gal- 62,564 61,382 10,596 .17
:rude and refined) for other uses-=cmmemccmmecmaa 1,000 gal- 29,997 23,249 4,883 .21
of tar: .
; and medium (water softening points less than
0° F., and 110° F. to 160° F.)---m=--moco-mcum ----| 1,000 tons 1,221 515 18,098 35.14
. (water softening point above 160° F.)-=-----c=-- 1,000 tons 684 525 20,513 39,07
‘h-of-tar coke and pitch emlsion------=---c--o--- 1,000 toms 28 28 1,155 41.25

it value per gallon, pound, or ton, as specified.

cludes data for benzene produced from imported crude light oil.
cludes data for material produced for use in blending motor fuels.
atistics represent combined data for the 3 commercial grades of naphthalene. Because of conversion of naphtha-
'rom one grade to another, the figures may include some duplication.
atistics include data only for creosote oil sold for, or used in, wood preserving. In 1960, production of cre-
in coal-tar solution (100% solution basis) amounted to 15,889 thousand gallons; sales were 15,873 thousand

s, valued at 3,030 thousand dollars, with a unit value of $0.19 per gallon.

cludes data for shingle-stain oil and neutral oils produced by tar distillers, and for crude sodium phenolate

ed by coke-oven operators.

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

.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Division of Bituminous
U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced in tar and petroleum re-

es 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 pr
for which data are also included in the table. The statistics, therefore, involve consider
duplication, and for this reason no group totals or grand totals are given. After duplicati
been eliminated insofar as possible, it is estimated that the net value of production of thi
products and of tar burned as fuel was $413 million in 1960, compared with $360 millior
and $ 343 million in 1958,

Crude Products From Petroleum and Natural Gas for Chemical Conversion

Crude products that are derived from petroleum and natural gas are related to the i1
mediates and finished products made from such crudes in much the same way that crude
ucts derived from the distillation of coal tar are related to their intermediates and finisl
products, Many of the crude products derived from petroleum are identical with those ¢
from coal tar (e.g., benzene, toluene, and xylene). Considerable duplication exists in th
tistics on the production and sales of petroleum crudes because some of these crude chex
are converted to other crude products derived from petroleum and because data on some
tion and sales are reported at successive stages in the conversion processes (see table 5
Notwithstanding these duplications, the statistics are sufficiently accurate to indicate tre
the industry and to serve as a basis for general comparison. Many of the crude products
which data are included in the statistics may be used either as fuel or as basic materials
which to derive other chemicals, depending on prevailing economic conditions. In this re
every effort has been made to exclude data on materials that are used as fuels. However
are included on toluene and xylene which are not used directly as fuel but in blending avi:
and motor-grade gasolines.

TABLE 5A. -- Crude products from petroleum and natural gas for chemical conversion: U.S. produc
and sales, 1960

[Listed below are the crude products from petroleum and natural gas for chemical conversion for which any 1
data on production or sales may be published. Table 5B in pt. III lists separately all products from pet:
natural gas for chemical conversion for which data on production or sales were reported and identifies tr
facturer of each]

Sales
Product Production
Quantity Value Uni
1,000 1,000 1, 000
pounds pounds dollars i
Grand totale=----memom oo e 26,147,216 | 17,674,010 648,256
ARCMATICS AND NAPHTHENES?

Total B -—- -= 7,587,291 5,456,782 155,112

Alkyl aromatics, distillates, and solventS-------eeocoeco- 1,502,155 1,483,220 19,066
Benzene (1° and 2°), total-------- -- 2,266,509 1,751,929 73,209
Benzene, 1%-memmmmomoo e e 1,440,191 1,331,231 58,261
Benzene, 2°------ -—- mmmmmmmemmemeeeo 826,318 420,698 14,948
Cresylic acid, crude--------oco-o e L LR 36,442 17,536 423
Naphthenic acids, totale—mmeeemcmccmcmommme o ___ - 23,801 13,947 1,634
Acid No. 150-199----mccecuaaao -- 4,007 3,586 380
Acid No. 225-249 ———— ———— 5,546 5,117 593
A11 other e el 14,248 5, 244 661
Toluene, all grades, tOt@l----==mmmoeooocooommmme . 1,743,160 1,198,908 31,266
Nitration grade, 1%=mmm-eceomoommom 1,229,765 1,107,358 29,066
Pure commercial grade, 2°---------- - 255,268 58,666 1,301
All other -——— -- - 258,127 32,884 899
Xylenes, mixed, tot@l----coeammmomamo__ ———- 1,975,662 961,021 28,208
3° and 5°--- -— ——— 965,628 493,329 14,628
A1l other?ecemceamnoo. - ——— - 1,010,034 467,692 13,580
All other aromatics and naphthenes%--- - - 39,562 30,221 1,306

See footnotes at end of table.

?See also table 5B, pt. I, which lists these products alphabetically and identifies the manufacturers.
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TABLE 5A. --Crude products from petroleum and natural gas for chemical conversion: U.S. production

and sales, 1960--Continued
Sales
Product Production
Quantity Value Unit value®

ALIPHATIC HYDROCARBONS 1,000 1,000 1,000 Per

pounds pounds dollars pound
U7 N e 18,559,925 12,217,228 493,144 $0.040
6,182,037 3,490,473 164,674 .047
733,943 238,660 2,398 .010
5,448,094 3,251,813 162,276 .050
5,413,866 4,099,504 84,760 .021
2,936,919 2,734,682 31,236 011
2,476,947 1,364,822 53,524 .039
rocarbons, total------e-memmmmom oo 4,772,459 2,962,174 188,943 .064
Butadiene, grade for rubbers (elastomers)®---------- 1,883,151 1,074,076 138,220 .129
liene and butylene fractions--------=ceeccccaaaao 499,096 78,035 2,101 .027
tane=-=-=mccmcmmmm — -- 507,677 344,678 4,771 .014
tene and 2-butene mixture®-----iemeommommmmeeoo 1,190,960 941,352 30,664 .033
JPANE =~ e oo e e oo 249,056 237,710 4,045 .017
tylene-==-cecmccmmemean -- 348,456 212,086 6,899 .033
OthEr T e e e e e e o 94,063 74,237 2,243 .030
rOCaTbONSE - == - o o oo 88,480 71,767 3,276 .046
her aliphatic hydrocarbons and derivatives, total--- 2,103,083 1,593,310 51,491 .033
obutylene (Diisobutene)------- - --- 34,640 29,693 1,889 .064
decene (Tetrapropylene)------==--=--c-c-cmcomcomaaao 412,331 255,719 8,363 .033
butene® ----cemaocmeaooo - —— 70,679 65,929 5,075 -.077
ocarbon derivatives'®--- - - 12,720 10,136 3,482 344
ORI o e e e e 1,572,713 1,231,833 32,682 - .027

lculated from rounded figures.

e chemical raw materials designated as aromatics are in some cases identical with those obtained from the dis-
ion of coal tar. However, the statistics given in the table above relate only to such materials as are derived
etroleum and natural gas. Statistics on aromatic chemicals from all sources are given in table 4A.

cludes xylene used as a solvent, as well as that which is blended in aviation and motor gasolines.

cludes data for 90-percent benzene, sodium cresylate, 1,4-methano-2,5-cyclopentadiene, mixed pyridines, sodium
ate and phenate, and miscellaneous cyclic hydrocarbons.

1960 all butadiene was produced in privately owned plants. For some years prior to 1956, separate statistics
ailable on butadiene production for private account and for Government account.

e statistics represent principally the butene content of crude refinery gases from which butadiene is mam-
ed.

cludes data for l-butene, 2-butene, n-butylene, and mixed olefins.

cludes data for isoprene, pentanes, pentenes, and mixtures.

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

ncludes data for di-tert-butyldisulfide, miscellaneous mercaptans, and aliphatic acids.

ncludes data for methane, acetylene, propane-propylene mixture, hexanes, heptanes and heptenes, octanes,

ae, nonene, and hydrocarbon mixtures. The total production of acetylene for chemical processing from all

s in 1960, as reported by the U.S. Bureau of the Census, amounted to 712,805 thousand pounds (acetylene pro-
n figures converted from cubic feet to pounds as follows: 1 cu. ft. weighs 0.06897 1b. at 6Q° F. and 1 atmos-
pressure) .

The output of crude products derived from petroleum and natural gas as a group amounted
», 147 million pounds in 1960, or 7.1 percent more than the 24, 422 million pounds reported
1959. The larger output in 1960 is accounted for chiefly by increased production of benzene,
lene, propylene, and xylene. Sales of crude chemicals from petroleum in 1960 were 17, 674
ion pounds, valued at $648 million, compared with 16,599 million pounds, valued at $583
ion, in 1959,
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The output of all aromatic and naphthenic products amounted to 7,587 million pounc
1960, compared with 6, 750 million pounds in 1959, Sales in 1960, which amounted to 5,
lion pounds, valued at $155 million, were 543 million pounds larger, and valued at $22
more, than those in 1959. Benzene and xylene were produced from petroleum sources i
stantially greater quantities in 1960 than in 1959, and production of naphthenic acids wa
percent larger. The output of 1° and 2° benzene from petroleum amounted to 2,267 mill
in 1960--48.1 percent more than the 1,530 million pounds produced in 1959. The output
in 1960 was 1, 743 million pounds--4.1 percent less than the 1, 817 million pounds produ
1959. Production of xylene was 1,976 million pounds in 1960, compared with 1, 683 mill
in 1959. These figures include toluene and xylene used in blends in aviation and motor
gasolines. The output of naphthenic acids amounted to 24 million pounds in 1960
20 million pounds in 1959. Production of cresylic acid in 1960
cent less than in 1959,

Production of all aliphatic hydrocarbons and derivatives from petroleum and natura
18,560 million pounds in 1960, compared with 17, 672 million pounds in 1959. Sales of
products were 12,217 million pounds, valued at $493 million, in 1960, compared with 1
million pounds, valued at $450 million, in 1959. The statistics on production and sales
lene (footnote 11, table 5A) include only acetylene produced from calcium carbide and fr
natural gas and used as a raw material in the production of other chemicals; they exclud
lene used for welding and cutting, Total production of acetylene (principally from calciu
bide), as reported to the U.S. Bureau of the Census, amounted to 713 million pounds in
compared with 708 million pounds in 1959 (see footnote 11, table 5A, for conversion fac
Production of ethylene was 5, 448 million pounds in 1960, or 6.8 percent more than the ®
million pounds produced in 1959, The output of propane and propylene was 5,414 million
in 1960--5. 6 percent more than the 5, 125 million pounds produced in 1959, Production ¢
1, 3-butadiene, one of the principal ingredients of S-type synthetic rubber, was 1,883 m:
pounds in 1960, compared with 1, 816 million pounds in 1959, The output of 1, 3-butadien
1960--the largest on record--was 3.7 percent more than that in 1959,

, comps
--36 million pounds--was



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

General

1 the basis of their principal uses, the synthetic organic chemicals covered in this report
issified either as intermediates or as finished products. Finished products, in turn, are
:d as follows: Dyes, toners and lakes, medicinal chemicals, flavor and perfume materials,
:s and resin materials, rubber-processing chemicals, elastomers (synthetic rubbers),
:izers, surface-active agents, pesticides and other organic agricultural chemicals, and
laneous synthetic organic chemicals. Most of these groups are further subdivided, ac-

g to chemical classes, into cyclic and acyclic compounds. As most of the intermediates
ed in the manufacture of finished products, aggregate figures that cover both inter-

tes and finished products necessarily include much duplication.

stal production of synthetic organic chemicals (intermediates and finished products com-
in 1960 was 53,952 million pounds, or 7.2 percent more than the output of 50, 315 million
i in 1959 (see table 6). Sales totaled 28, 760 million pounds, valued at $6, 662 million, in
compared with 27, 524 million pounds, valued at $ 6,498 million, in 1959. Production of
:lic products (intermediates and finished products combined) in 1960 totaled 17, 818 million
i, or 8.8 percent more than the 16, 372 million pounds produced in 1959. In 1960 the output
clic organic chemicals was 36, 134 million pounds, or 6.5 percent more than the 33,943

n pounds produced in 1959.

LE 6.--Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished
products, average 1950-54, annual 1959 and 1960

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

Increase, or
decrease (-)
Average
Chemical 1950-54 1959 1960 1960 1960
over over
1950-54 1959
chemicals, cyclic and acyclic,
~and total: Percent Percent
juction-=---—=cccmmmcccemmmm———————— 26,708,705 50,314,692 53,952,190 102.0 7.2
3 e mmmmm e mmmmmm— e —mm——————————— e 14,490,020 27,524,428 28,760,172 98.5 4.5
38 VAlUE-=mcmmmmcmecmecm e —mm———————— 3,692,368 6,498,314 6,662,095 80.4 2.5
3, total:
juction--=-m=mmcmmm e 8,727,657 16,372,032 17,817,908 104.2 8.8
3G mmmmmmm—mmm—mmemm—mme—cm e —mm e e e——— 5,552,600 10,245,044 10,734,631 93.3 4.8
28 Valuemmmmmmmmm e e 1,914,275 3,111,095 3,236,796 69.1 4.0
le, total:
juction----=-=--cmmccmmmmmeee 17,981,048 33,942,660 36,134,282 101.0 6.5
28— S 8,937,420 | 17,279,384 | 18,025,541 101.7 4.3
as value- - 1,778,093 3,387,219 3,425,299 92.6 1.1
1. Intermediates, Cyclic
LON=—mm e —————— e ————————————————— 4,281,640 8,459,308 9,602,147 124.3 13.5
_______________________________________ 1,699,407 3,511,311 3,964,213 133.3 12.9
alue 305,623 555,695 622,414 103.7 12.0
2. Dyes, Cyclic
ion ——— 167,359 169,503 155,896 -6.8 -8.0
............... - 157,224 158,939 147,738 -6.0 -7.0
31UEmmmmmm e — e ——————————————— e e e 173,198 205,873 192,107 10.9 -6.7
3. Toners and Lakes, Cyclic
ion-- S 43,501 42,675 40,238 -7.5 -5.7
................. 38,197 33,309 32,687 -14.4 -1.9
L S, 53,144 65,634 64,264 20.9 -2.1
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TABLE 6. --Synthetic organic chemicals: Summa
products, average 1950-

7y of U.S. production and sales of intermediates and ;
54, annual 1959 and 1960--Continued

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

Increase,
decrease (
Average
Chemical 1950-54 1959 1960 1960
over
1950-54
4. Medicinal Chemicals
Cyclic: Percent i
Production---==-=cmmmm oo 51,761 73,180 76,519 47.8
881e8= == mmm e o 41,915 57,526 55,042 31.3
Sales Valu@======mmcmco e oo 398,867 548,234 521,486 30.7
Acyclic: .
Production==-==- e e oo 12,670 33,417 37,299 194.4
Saleg=mmmccmmcmmcccceean 10,29% 29,776 32,897 219.6
Sales value------=--=-- 26,091 33,976 35,445 35.9
5. Flavor and Perfume Materials
Cyclic:
Production-e=-=cemmmeaeaa- — 18,689 29,684 33,027 76.7
SaleSmmmmmmmmmmmcmmem e - 15,936 24,251 25,781 61.8
Sales value ——- 22,854 34,489 37,393 63.6
Acyeclic:
Production-=-=eeenm--- ——— 12,312 20,624 22,261 80.8
Saleg--=--mmmmmm oo 11,881 21,147 21,280 79.1
Sales value-==-m-=== 19,556 22,147 22,710 16.1
6. Plastics and Resin Materials
Cyclic:
Production--~-- ———— 1,450,115 2,646,178 2,716,094 87.3
S8leS === m e e e 1,194,058 2,200,013 2,227,866 86.6
Sales value ——— B S, 323,776 605, 881 627,516 93.8
Acyclic:
Production-=~---=cemmmmm e en 1,055,800 3,218,709 3,426,555 224.5
S81e§m e — 968,602 2,970,389 3,118,928 222.0
Sales value e et T T T 416,943 1,034,174 1,025,272 145.9
7. Rubber-Processing Chemicals
Cyclic:
Production--- -- 110,695 177,722 170,465 54.0
Sales — —- 82,154 134,329 130,155 58.4
Sales value------ - - - 43,607 85,815 84,563 93.9
Acyclic:
Production------cccmmmmcmcean 20,301 52,492 29,294 44..3
Sales _— 16,734 24,673 22,381 33.7
Sales value — 12,064 16,063 16,475 36.6
8. Elastomers (Synthetic Rubbers)
Cyeclic:
Production-==-==-ceceauo 1,228,997 2,212,757 2,283,190 85.8
R 1,243,149 2,006,179 1,949,089 56.8
Sales value=-m==mmecmoccaccan- 288,960 463,117 469,258 62.4
Acyclic:
Production========mcmmm e 461,334 612,582 669,200 45,1
N e i TS 451,966 594,450 601,618 33.1
Sales value------- ——————— e 177,098 230,022 229,163 29.4
9. Plasticizers
Cyclic:
Production=======-memmmm o 206,042 403,114 by, Thd, 115.9
581€8 === m e e e 159,831 361,742 384,094 140.3
Sales Value--=-=---==mm e 54,381 98,306 103,308 90.0
Acyclic: .
Production=-=====mocomm oL 71,021 135,720 157,391 121.6
S8leSm = m e e e e e el 56,523 114,687 116,188 105.6
Sales value----=-==mmmmmm e 23,557 43,765 45,296 92.3
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BLE 6. -- Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished
products, average 1950-54, annual 1959 and 1960 --Continued

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

Increase, or
decrease (-)
Average
Chemical 1950-54 1959 1960 1960 1960
over over
1950-54 1959
10. Surface-Active Agents

et Percent Percent

duction===emmmmmmmmeccaeaae - 510,747 936,063 977,197 91.3 4ol

Y- P emcmmmmmmmm—————cc—————— 418,230 895,229 927,300 121.7 3.6

€8 VAlUE-mmmmmeamccccccm e —m—————————— 76,622 139,348 146,960 91.8 5.5

dc:

duction- - —-- 300,822 567,996 555,030 84.5 -2.3

ESmmmmmmmmemmmmmmmm——————mmmmm e mmm————— 262,223 476,948 472,120 80.0 -1.0

es value----=-= e em——— - 65,955 131,774 131,186 98.9 A

11. Pesticides and Other
Organic Agricultural Chemicals

.c:

yduction-=-===cmmmmmmcae e e mm e m e 336,457 468,833 525,485 56.2 12.1

L e L L LDl 277,501 409,580 455,377 64.1 11.2

8 Value---mmmmmcmmmmme— e e m e 103,029 172,492 202,870 96.9 17.6

lic:

»duction--- -- 52,022 116,613 122,310 135.1 4.9

legmmmmmmmm -—- 45,721 93,272 115,020 151.6 23.3

les value----~=====mm= 17,79 52,977 58,919 231.1 11.2

12. Miscellaneous

ie:

Sduction-====mmmmmmmmmm e e e e m e mm e 321,654 753,015 792,906 146.5 5.3

Le@Smmmmmmmm—mmmmmmmmmm e ——————mmm e 224,998 452,636 435,289 93.5 -3.8

les value---——--==mmemmmmmmcee e e ———— 70,214 136,211 164,657 134.5 20.9

lic:

sduction---=--m—-mmmmmmmm e e e 15,994,766 | 29,204,507 31,114,942 9.5 6.5

1@Smmm——mmmmmmmmmm—m—m—m—mmmmmmmm——————— 7,113,476 | 12,954,042 13,525,109 90.1 4ob

les value==----mmmmmmmmmmm—emmmmemem—m——e 1,019,035 1,822,321 1,860,833 82.6 2.1

The following tabulation shows, by chemical groups, the number of companies that reported
duction in 1960 of one or more of the chemicals included in the groups listed in table 6:

Number
of . of
Chemical group companies Chemical group companies
tmediates = ===-=====s=s-=m--s--mcccemmmmmoooooooos 163 Rubber-processing chemicals == -======-===========---- 31
§ -ememememecececmeneeocccoocoocecmmoomenoooooes 51 Elastomers (synthetic rubbers) =-=---===--=c=====n=----= 22
2rs and lakes ==-=--===----c===-sssc-ceccccccococoo- 42 Plasticizers --=--======scmmemmmmemmccmaceocemcecmen=n 55
icinal chemicalg-=====----==~-=s==-=--c--c--cc--=-cs 117 Surface-active agents =--=-=-===========cc-c---co---- 154
or and perfume materials 48 Pesticides and other organic agricultural chemicals ----- 82
tics and resin materials =-=-=---==-======-=c--sc-cc-coc 258 Miscellaneous chemicalg-============c===ccccecm-cuux 2817

608094 O -61 -2
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Cyclic Intermediates

Cyclic intermediates are synthetic organic chemicals derived principally from coal
crudes produced by destructive distillation (pyrolysis) of coal and from petroleum and n:
gas. Most cyclic intermediates are used in the manufacture of more advanced synthetic
chemicals and finished products, such as dyes, medicinal chemicals, elastomers (synth
rubbers), pesticides, and plastics and resin materials. Some intermediates, however,
as end products without further processing. For example, refined naphthalene may be u:

termediates produced. Since many of the intermediates included in the statistics represe
cessive steps in production, the totals necessarily include considerable duplication., In 1
two-fifths of the total output of cyclic intermediates was sold; the rest was consumed chi

number of industries that consume large quantities of intermediates, particularly those i
that produce elastomers and plasticizers. Sales of cyclic intermediates in 1960 amounte
3,964 million pounds, valued at $622 million, compared with 3,511 million pounds, valu
$556 million, in 1959, In terms of quantity, sales of cyclic intermediates in 1960 were 1
cent larger than those in 1959 and, in terms of value, 12.0 percent larger.

TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1960

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

Sales
Chemical Production
Quantity Value
1,000 1,000 1,000
pounds pounds dollars

ot e o e e e . R LT LT P 9,602,147 | 3,964,213 622,414
Acetanilide, tech-----commmmme 2,321 1,792 541
4’ -Aminoacetanilide (Acetyl-p—phenylenediamine) 218 e oo
5-Amino-2-(p-aminoanilino)benzenesulfonic 8cidee-c—-eow—_ 22 v ee
1-Aminoanthraquinone and salt=----eoomomoooooooooo o ____________ 1,129 16 61
2-Aminoanthraquinone and §alt===--===-momoocoomcommo oo ______ 522 .o e
6-Amino-3,4 “-azodi(benzenesulfonic acid) 31 v vee
1-Amino-4-benzamidoanthraquinone--—--m-ccacoommoo oo _____ 78 ‘e “ee
1-Amino-4-bromo-2-anthraquinonesulfonic acid and sodium salt--e-ce-- 170 . .
1-Amino-5-chloroanthraquinone--=--=-m-mcoccocoomoo oo ________ 112 . .
1-Amino-5(and 8)-chloroanthraquinone---ceeococceeee .. 15 . ..
2-Amino-3-chloroanthraquinone------e--e-- 39 .
0~ (3-Amino-4-chlorobenzoyl)benzoic 8eid=---v-memooooomoomoo——_ .. 114 . .
6-Amino-4-chloro-1-phenol-2-sulfonic acid-me-eomommmmioococoooeoo____ 18 .
2-Amino-5-chloro-p-toluenesulfonic acid [S0;H=1) 1,150 .. .
4’-Amino-2,5’-diethoxybenzani lide---m-comoooomoe__ 29 . vee
4’ -Amino-N-methylacetanilide-m-o- oo commoocoeoo oo _ 10 1 2
2-Amino-1,5-naphthalenedisulfonic @cid------coemoe_ 29 7 12
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid) 839 .

See footnotes at end of table.

—_—

1See also table 7B, pt. III, which lists these products al

phabetically and identifies the manufacturers; appendix A, which shows
of intermediates and related products during 1958-60; and a

ppendix C, which is a glossary of synonymous names of cyclic intermedi
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TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1960--Continued

Sales
Chemical Production
: Unit
Quanflty Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
»>-l-naphthalenesulfonic acid (Tobias acid)--=----------------- 3,517 vee ves
s-1-naphthalenesulfonic acid (Laurent's acid)------m-mcormm——— 43 . vee cen
s-2-naphthalenesulfonic acid (1,6-Cleve's acid)-mmmmmmmmmmm e 196 62 31 $0.50
3)-Amino-2-naphthalenesulfonic acid (Cleve's acid, mixed)----- 393 . .
»-2-naphthalenesulfonic acid (Broenner's acid)--------==-==-=- 70 e .
»>-1-naphthalenesulfonic acid (Peri acid)-=----=-=----=-m--m--- 252 ces .
>-2-naphthalenesulfonic acid (1,7-Cleve's acid)------ccmmmmmm- 349 . .
>-2-naphthol--==----cmmmmmmoooomooommmmmoosoooooommommmomms oo 95 e - .
>-1-naphthol-3,6-disulfonic acid (H acid), monosodium salt---- 2,798 . vee .
>-1-naphthol-5,7-disulfonic acid (Chicago acid) (2S acid),
sodium salt~------==cmemmcccce-mmmemeccccosososomooooosoooomes 55 ces . cee
>-2-naphthol-4-sulfonic acid (1,2,4-acid)------c-cm-oooommmmnn 1,176 cen . ces
5-1-naphthol-3-sulfonic acid (J acid), sodium salt------------ 503 cee .. .
>-1l-naphthol-3-sulfonic acid (Gamma acid), sodium salt-------- 753 374 229 .61
5-5-nitrobenzenesulfonic acid [SO0sH=1] 59 . .. .
J-4-nitrophenol-----=--=me=e--c--oommooooooooo- 76 cee . .e
o-l-phenol-4-sulfonamide------====-====== 32 cee vee
o-1-phenol-4-sulfonic acid--------=-=-=-- 49 ves vee ..
minophenylazo)benzenesulfonic acid------ 124 ves cen .
o-m-toluenesulfonic acid [SO3H=1]------- 204 48 46 .96
0-3,5-xylenesulfonic acid [ SO3H=1] 75 cee cee .
e (Aniline 0il)----mm=m==mmmo-mmmmmmm—moosomooommo——ooooooo 120,243 43,895 7,276 .17
omethanesulfonic acid and salt 158 . . .
ino-l-naphthalenesulfonic acid (Phenyl peri acid) 175 . cee .
ino-l-naphthol-3-sulfonic acid (Phenyl J acid) 30 see .. .
ino-1l-naphthol-3-sulfonic acid (Phenyl gamma acid) 22 vee cee vee
1dine-mmm=mmmmmemmmmmmomn 1,299 520 329 .63
idinomethanesulfonic acid 122 ces ese see
nilic acid (o-Aminobenzoic acid)-=----=----- 579 312 331 1.06
[1,9]pyrazol-6(2H)-one (Pyrazolanthrone)--- 23 .. vee
quinone, 100%==-=mm-mmmmocmmemmmmoomoo o cmsmsosoomoooosoosoos by 434 ..
tthraquinonedisulfonic acid 760 e .o .
thraquinonedisulfonic acid, potassium salt 348 ves . e
thraquinonedisulfonic acid and salt---------=-=--------- 268 e es .
raguinonesulfonic acid and salt-------====--=--c--ccoo=s 2,571 coe oee e
1,5-Anthraquinonylene)dianthranilic acid--=-=========--=----o 41 vee ces oo
rufin (1,5-Dihydroxyanthraquinone) 171 cee eee ces
dehyde, tech--=----====mme-m-momosmsmoooooooo 2,180 2,226 952 43
;amido-5-chloroanthraquinone----=-===---=c-===-= 105 ‘e cee cee
1z[de] anthracen-7-one (Benzanthrone)-------=-=======-===-==-==- 1,283 cee ces ves
line hydrochloride and sulfate 1,208 ves ces .o
¢ acid, tech-----==--oemmooocoooooon vee 5,089 1,443 .28
soylbenzoic acid------~----- meememmmmeeeeseeemcmmeece—sosemoo 5,258 oo cos cee
-Bianthra[1,9]pyrazole]-6,6’(2H,2’H)-dione (Pyrazoleanthrone-
LOW) ~mmmmmmemmmm————mmmmmm—m e s m e e mm e eSS SmmossooossssssSsoos 23 ese cee cee
.Bi-7H-benz[de ]Janthracen]-7,7 -dione---==-===------ 327 cee ces e
:s[1-anthraquinonylamino Janthraquinone 109 vee cee i cee
3is[diethylamino]benzophenone (Ethyl ketone base)----========== 97 ves ves .
3is[dimethylamino] benzophencne (Michler's ketone)----=mmmmm==mn 121 vee vee vee
10-7H-benz [de] anthracen-7-cne (Bromobenzanthrone)-------=--==-= 196 vee .o cee
sroaniline and hydrochloride-------=-=---=======----coooo-==oos 1,435 1,430 1,045 .73
sroaniline------- cee 98 50. .51
sroanthraquinone 249 . . .
sroanthraquinone 438 . ces ves
>robenzaldehyde--=======--===--mm---osoo-mmmmooooo oo 309 oo ces oo
>benzene, MONO===========c===m==-===-o====o==ooooosos 605,312 64,874 4y 5b4 .07
Shlorobenzoyl)benzoic acid---- 1,130 ces vee vee
>ro-2,4-dimethoxyaniline--=-=----c-=====--o-o=ooooooommoomoooo o 38 vee cee cen
>ro-2,4-dinitrobenzene (Dinitrochlorobenzene)-=----=========-=== 5,324 cee vee vee
sro-2-methylanthraquinone~--=-===----=========-- 128 ves ces ces
Sro-4-nitroaniline (o-Chloro-p-nitroaniline) 361 v v ven
sro-2-nitroaniline (p-Chloro-o-nitroaniline) 312 151 122 .81
sro-5-nitroanthraquinone------=====-cce=====---co-co-o== 111 oo ves cee
sro-2-nitrobenzene (Chloro-o-nitrobenzene)--------=--=--======-== 24,540 . . vee
sro-2(and 4)-nitrobenzene (Chloronitrobenzenes, o- and p-)----- 10,037 - vee .

footnoies at end of table.
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TABLE TA.--Cyclic intermediates: U,S. production and sales, 1960--Continued

Sales
Chemical Production
Quantity Value
1,000 1,000 1,000
pounds pounds dollars
4-Chloro-3-nitrobenzenesulfonamide--nnneommmeeoooeoooo____________ 167 vee .
2-Chloro-5-nitrobenzenesulfonic acid and sodium salt- 127 ves cen
4-Chloro-3-nitrobenzenesulfonic acid=-----mmmo—eeo—. 163 ves ces
4-Chloro-3-nitrobenzenesulfonyl chloride----mc—-—oo_ 177 vee ces
0-(4-Chloro-3-nitrobenzoyl)benzoic acid---mmmmme——ooe o ... 157 . cee
2-Chloroquinizarinemee-eeoemcmemeooooo_________ - 26 e e
&-Chlorotoluene (Benzyl chloride)<e=-mmmecocecemooooooo____________ 21,442 6,120 1,206
4-Chloro-o-toluidine [NH2=1] and hydrochloride------meeeceoeomm—____ 34 eee vee
5-Chloro-o-toluidine [NHp=1] and hydrochloride-me--ce-———-- .. . __ 220 . ...
Cresols, total?------- 67,459 58,999 11,223
o- and p-Cresols---- 21,194 19,136 6,131
(m,p)-Cresol, tobalmmmmomoemommee o7 28,384 22,572 2,889
From coal tar-------mmmomeee 10,186 9,351 1,195
From petroleum--------- - -——-- -- 18,198 13,221 1,69%
(0,m,p)-Cresol®mmceommoom o __ -— —— 17,881 17,291 2,203
Cresylic acid, refined, total? 55,712 34,975 3,992
From coal tar------eaoemoo_____ 27,786 20,153 2,498
From petroleum. 27,926 14,822 1,494
218,693 4,884 501
563,796 ooe cee
cee 5,600 1,344
4,512 2,028 864
cee 1,015 192
1,4-Diaminoanthraquinone 102 ces eee
1,5-Diaminoanthraquinone 210 e oo
2,6-Diaminoanthraquinone---==--mmeeocoooo_ o _________ - 162 oo cee
2,4-Diaminobenzenesulfonic acid [SOsH=1]eeocooomooocoomoooo . 47 vee vee
4,4 -Diamino-2,2 "-stilbenedisulfonic 8eide-----oooooooo oo 1,266 cen cee
4,6-Diamino-m-toluenesulfonic acid [S03H=1] 11 cee cee
4,5 ’-Dibenzamido-1,1’ -iminodianthraquinone 231 seo oee
1,5-Dibenzoylnaphthalene---=-~-mmmccmoc oo oo 205 cee .
3,9-Dibromo-7H-benz[de Janthracen-7-one--=-mcmmeeee—__ 237 ces cee
2,5-Dichloroaniline and hydrochloride [ NH, 206 140 123
1,5-Dichloroanthraquinone 120 cee ces
1,8-Dichloroanthraquinone 144 cee cee
o-Dichlorobenzene-=—--eeeemee oo __ 24,678 23,226 2,242
o(and p)-Dichlorobenzene------ca-coemae__ 18,433 16,132 1,009
p-Dichlorobenzene=m=e--eoaoemoceo o ___ 63,973 58,370 5,725
3,3 ’-Dichlorobenzidine base and salts 1,773 1,456 1,999
2,5-Dichloro—4-(3-methy1-5-oxo—2-pyrazolin-1-y1)benzenesulfonic acid 103 cee cee
2,6-Dichloro-4-nitroaniline-w----ezeeeem ol l____ 7" T " " "TC 41 .ee eee
1,4-Dichloro-2-nitrobenzene (Nitro-p-dichlorobenzene) coe 9 5
p-Diethylaminobenzaldehyde ------------------------------------------ 19 vee .
m-Diethylaminophenol (N,N-Diethyl-3-aminophenol)----n--- 206 vee vee
N,N-Diethylaniline-=--mmmmuoeemaao o _______ [ "TTTTTTTT" 1,233 865 483
4,5-Dihydroxy-2,7-naphthalenedisulfonic acid 63 eee .
6,7-Dihydroxy-2-naphthalenesulfonic acide----mmomoooemoem o oo . 353 331 960
16,17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone) 227 cee cee
m-Dimethoxybenzene-----eoac-—_ 277 eoe [N
3,3’ -Dimethoxybenzidine---=-mmeeococcamoeo___ 448 375 728
16,17-Dimethoxyviolanthrone 130 e ces
N,N-Dimethylaniline---wmocoeomcoeo- 8,013 4,698 1,181
N, N-Dimethylbenzylamine-=---a---oeomeee oo _____________ """ 28 11 19
2,2’-Dimethyl-1,1’ -bianthraquinone 86 . .
N, N-Dimethyl-p-nitrosoaniline------mmmeocccccomoo________________ 41 ces cos
2,4-Dinitrophenol, tech=---==-moeomoeooo oo ________ 831 ces cee
4,4’ -Dinitro-2,2’-stilbenedisulfonic acid---- 1,967 coe .
1,4-Di(p-toluidino)anthraquinone 71 “ee .
Dodecylbenzene"’--——------—‘ -------- 491,732 419,930 42,779
N-Ethylaniline, refined-=-=-me--eoeoeeeo oo __________ """ 670 ee cee

See footnotes at end of table.
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TABLE 7TA.--Cyclic intermediates: U.S. production and sales, 1960--Continued
Sales
Chemical Production
. Unit
Quantity Value valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
645 oo N vee
1,660,925 53,357 3,420 $0.06
.~-N-phenylbenzylamine---=--====m—me——ec-eo-com—momooooooom oo oo 723 cee ces cee
rlbenzenesulfonic acid (o-Sulfobenzaldehyde)----------c-oumne- 195 ven . .
LOTODENZENE == === =m=mmmm— e ———m e e —mmme— s o —o—ooeoe————— 438 533 135 .25
1zinobenzenesulfonic acid---------c-cemmmmmmcmmcoccmcoooononnn 182 cee eee “ee
»xy-2-naphthoic acid (B.O.N.) 2,771 cee . vee
rdroxy-1l-naphthyl)acetamide----~----- 12 . “es .
winobis [4-aminoanthraquinone] 217 .. .. cee
winobis [5-benzamidoanthraquinone] 79 ves .. e
ninobis[1-naphthol-3-sulfonic acid] 12 . - ..
ninobis [4-nitroanthraquinone J--------=cmmmmmmcmcmmcoooc oo oo 162 . ves ces
ninodianthraquinone (Dianthrimide)------ - 179 ces . .e
aic acid, 4-methyl-m-phenylene ester--------------c=--c------- 43,339 41,102 29,027 .71
sopropylidenediphenol (Bisphenol A) 50,494 28,201 7,643 .27
lanthrone (Isodibenzanthrone) 48 ves v v
1,4-diaminoanthraquinone-----=-===-----===-==-----ommooooooooo- 260 ces . .o
juinizarin (1,4,9,10-Anthratetrol)-s-=-==-==-c--em-comcocoooon 77 vee cee ‘e
tetrahydroxyanthraquinone--------------- 41 cos . aee
lic acid (m-Aminobenzenesulfonic acid)-- 775 41 2% .59
oxymetanilic acid------------o-oooommooe 7 oo cee .
ylaminoanthraquinone----==---====z==-o-o b4se cee ces ces
ylbenzo[f]quinoline-m==-===-=co-ocmemmmmmmomoomooooooooooo 30 vee cee .
ethylenebis [N,N-diethylaniline] (Methane base)----=-=-==c---=- 21 . . ..
ethylenebis [N,N-dimethylaniline] -------==w=mcmceca-—- 553 e . ..
yl-l-nitroanthraquinone-------===-=mc=---c-o-eeoommcmooooooooo 116 coe . .o
ethyl-5-oxo-2-pyrazolin-l-yl)benzenesulfonic acid------------- 78 cee ces cee
yl-1-phenyl-2-pyrazolin-5-one (Developer Z)-=--===-==-=--=-=-- 385 264 464 1.76
Y1lstyrene-=---m-mm-mommmeom s mmmmmmeo—oeeococmooomoooo oo 19,658 4,576 426 .09
alene, solidifying at 79° C., or above (refined flake), total- 62,136 cee .. .
. domestic crude naphthalene-------w-=--co--cocooccocoooonoaonn 40,822 vee ees ..
. imported crude naphthalene------===-----------—=--me—momoooo- 21,314 10,499 1,370 .13
phthalenedisulfonic acid-=--=-=m=---cccccccmmcommammomoanmnm e 27 e .. .e
thol-3,6-disulfonic acid (R acid) and disodium salt 573 144 153 1.06
thol-6,8-disulfonic acid (G acid) and disodium salt 1,221 18 13 .72
thol-6-sulfonic acid (Schaeffer's acid)=-------==--ce==ceoeaaan 401 ces vee v
hthylthio)acetic acid 77 vee ces vee
vaniline-------c-ccccmmmmmaaaaa B e e L L L L L L Dl S 105 e ces cee
o-o-anisidine [NHp=1]--- m—————————— - --- 91
‘0-0-anisidine [NHp=l]-=-mmmmmmmmmeommcmmmcmmcccmmo oo 325
‘0-2-anthraquinonecarboxylic acid-------=-=--cc--o=-- 41 cee cee ‘s
‘o-l-anthraquinonesulfonic acid 130 ees cee .
JENZENE~—=m == m=— = —emmmm—mmmmem————eoeem-e——————o——o 162,308 6,171 656 .11
‘obenzenesulfonic acid and sodium salt 2,519 1,388 588 42
ro-p-toluenesulfonic acid SO;H:l] ------------- 90 . ... vee
o-o-toluenesulfonic acid {SOsH=lj--=-=-===="--- 3,399 cee cee vee
ro-o-toluidine [NHp=1] -----------ccecmmmmommaan 12
0-o-toluidine [NH2=1% ------------------------- 165 R . .ee
o-p-toluidine [NHp=1] --=-c-cmcmmmcmmmmmmmooo oo oo oo oo o 1,291 603 752 1.25
;roviolanthrone-------- -——- B e L D DL L Ll 49 ves ces cee
DYST=) oY) FC Rttt bt et bt 40,752 13,159 2,755 .21
Yxo-7H-benz [de] anthracen-3-ylamino)anthraquinone 225 ces e e
:7-Oxo-7H-benz[de]anthracen—B,9-ylenediimino)dianthraquinon - 337 ces cee e
7=, % b e 772,706 423,657 60,572 .14
iral, total------------- 42,052 41,554 5,762 .14
som coal tar, total 30,527 31,395 4,238 .13
82%-84%-=---mmmmmu= 3,402 4,888 662 14
Other------=------ 27,125 26,507 3,576 .13
rom petroleum~----- 11,525 10,159 1,524 .15
thetic, total------ 730,654 382,103 54,810 .14
rom cumene--------- 173,173 116,940 16,675 .14
ther synthetic----==-memmommcmmmom oo mmmm e e mmee oo oo oo 557,481 265,163 38,135 14

footnotes at end of table.
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TABLE 7A.--Cyclic intermediates: U.S, production and sales, 1960--Continued

Sales
Chemical Production
Quantity Value
1,000 1,000 1,000
pounds pounds dollars
1-Phenol-4-sulfonic @eidmmmmmmmmmmoooeeoo_ooooL 5,950 5,123 754
Phenylacetic acid, potassium salte-c-ooeeoooo____ 983 1,010 387
Phenylacetonitrile (ot-Tolunitrile)emmememcomommmoo oo L 1,641 554 336
p-Phenylazoaniline (p-Aminoazobenzene) and hydrochloride------ceoen. 125 cee e
m-Phenylenediamine 836 e ves
o-Phenylenediamine ces 120 173
p-Phenylenediamine 483 446 667
Phthalic anhydride 401,143 274,735 48,225
Picolines, t0t@l’--emmcmmmomome 2,414 1,825 1,044
2-Picoline (a~-Picoline) 1,435 766 304
AL Other oo T 979 1,059 740
Piperidine-—--ooemmmm . 228 572
2° Pyridine®--- 2,359 2,373 1,596
Quinaldine~-eeeeeooo 12 vee cee
Quindzarine e e e e TR 1,116 92 93
Salicylanilide-=mmeooeommmmmmmo o 108 et oo
Salicylic acid, techem=m--mmommmmmooooo o __ 21,801 3,918 1,49
Styrene, all grades-=---eemeeoeeeeeo___________________ 777" 1,744,620 | 1,041,951 118,773
Terephthalic acid, dimethyl ester-----eeeeeeeo___________________ ces 62,119 25,468
1,4,5,8-Tetrachloroanthraquinone====--m-occcoeeeooooo__________ 52 e cee
1,4,5,8-Tetrakis [17,177 ;1777 17777 -anthraquinonylamine Janthraquinone
(Pentanthramide)----mvoooeomoeenoo 2 ___ 77 07TURATIONS 58 ‘e cen
3,3’-Thiobis[7H-benz [de] anthracen-7-one J===meeemeooo oo _________ 60 . ces
0-Tolidine~m-oo ool 202 119 168
Toluene-2,4-diamine (4-m-Tolylenediamine)---- 800 e e
0-(p-Toluoyl)benzoic acidmmmmmmmmomoomoooooo———___ 331 . cos
2,27~ (m-Tolylimino)diethanol-==--mmmmmee oo 37 ves v
6,6 -Ureylenebis[l-naphthol-3-sulfonic acid] (J acid urea) 302 ves ces
Violanthrone (Dibenzanthrone) 376 vee e
R 138,724 96,524 5,990
P-Xylene-mmmmooomo oo 210,439 218,036 29,897
All other cyclic intermediates 1,875,167 911,268 185,190

1 Unit values calculated from rounded figures.
Includes data for coke ovens and gas-retort ovens, reported to the Division of Bituminous Coal, U.S. Bu:

Mines, Department of the Interior, and for tar and petroleum refineries and other producers, reported to thu
Tariff Commission.

3 Includes some mixed cresols. Figures include (0,m,p)-cresol from coal tar and from petroleum.
4 Includes keryl-type benzenes.

5 Includes data for coke ovens and gas-retort ovens, reported to the Division of Bituminous Coal, U.S. Bui
Mines, Department of the Interior, and for tar refineries and other producers, reported to the U.S. Tariff ¢
sion.

In 1960, production of two of the largest volume intermediates exceeded 1 billion pot
for the fifth successive year. The output of styrene totaled 1, 745 million pounds (11.0 pe
more than in 1959) and that of ethylbenzene, 1, 661 million pounds (16. 8 percent more thz
1959). Ethylbenzene is used almost entirely in the manufacture of styrene, which, in tur
used almost entirely in the manufacture of plastics materials and synthetic rubber. Othe:
large-volume intermediates, the output of which was substantially larger in 1960 than in
were cyclohexane (45.4 percent larger), phthalic anhydride (12.1 percent), phenol (11. 7
cent), and monochlorobenzene (7.7 percent). Production of dodecylbenzene in 1960 was o
slightly smaller than that in 1959, Statistics on the production of ortho-xylene were given
arately for the first time in the Commission's 1959 report. Production of ortho-xylene w.
million pounds in 1960, compared with 62 million pounds in 1959,

Dyes

Dyes are synthetic organic chemicals derived from cyclic intermediates. About thre:
fourths of the dyes consumed in the United States are used by the textile industry to dye n
and synthetic fibers or fabrics; the rest are used chiefly by the industries that produce or
pigments, paper, and leather. Of the several thousand different synthetic dyes that are kz
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than two thousand are manufactured by one or more domestic producers. The large num-
dyes results from the many different types of materials to which dyes are applied, the
:nt conditions of service for which dyes are required, and the costs that a particular use
:ar. Dyes are sold as pastes, powders, lumps, and solutions; concentrations vary from 6
at to 100 percent. The concentration, form, and purity of a dye is determined largely by
e for which it is intended.
able 8A2 shows U.S. production and sales of dyes in 1960, total and by individual dyes,
the new Colour Indezx classification and terminology, which was used for the first time in
58 report. Dyes for which individual statistics are given in the table represent 53 percent
total quantity produced.
otal domestic production of dyes in 1960 amounted to 156 million pounds--8.0 percent less
he 170 million pounds produced in 1959, but 11.4 percent more than the 140 million pounds
ted for 1958. Sales of dyes in 1960 amounted to 148 million pounds, valued at $192 million,
ired with 159 million pounds, valued at $206 million, in 1959. In terms of quantity, sales
s in 1960 were 7.0 percent smaller than those in 1959, and in terms of value, 6.7 percent
er.
‘or many important individual low- and medium-priced dyes for which statistics are given
le 8A, production was smaller in 1960 than in 1959. The output of vat blue 1 (synthetic in-
was 7.7 million pounds in 1960, or 12.9 percent less than the 8.9 million pounds produced
\9; that of direct black 38 (direct black EW) was 5. 6 million pounds, or 5.6 percent less
he 5.9 million pounds reported for 1959. Other important dyes the output of which was

TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960

i below are all coal-tar dyes for which any reported data on production or sales may be published. (Leaders
\sed where the reported data are accepted in confidence and may not be published or where no data were
~ted.) Table 8B in pt. III lists all dyes for which data on production or sales were reported and identifies
sanufacturer of each]

Sales
Dye Production

Quantity Value v?llxlle

1,000 1,000 1,000 Per

pounds pounds dollars pound
rend totAl----mcmmmmemccmemmmmmmm e e em—mmm—mo oo 155,896 147,738 192,107 $1.30

ACID DYES

Pot@lemmmmmmmmmmmmcmmccemee—mmm e —mmmom— e ———— e 14,306 12,715 24,185 1.90
2llow dyes, totale-----------cmmmmmmoooooooo-ooooooos 2,124 1,510 3,235 2.14
JELLOW 3mmmmmmmmmmmmomecmccm—mmmm——oo—eoseoo—see—oos 38 40 135 3.38
Y€11oW 1lemmmmmmmmmemmemeoc oo ommmmom e o meeooo oo 58 38 97 2.55
yellow 17-=mmmmmmmmemmemmommmmmmm—mmooooo oo memooe 225 198 442 2.23
yellow 23-m-=mm=mm=mcmmmmomme—mmmmmoom—sooooooooooo- 274 209 447 2.14
YE11oW 36-mmmmmmmmmmmmmmmmmmmmmmmmmmmmsommmmmooae 263 215 307 1.43
JeLllow 40-mmmmmmmcceommccmmmmmmmomemmomsoeoo oo oo oo 22 20 48 2.40
JELloW 42emmmmmmmommommmmmm e e mmemm—m oo oooooomeoe b4 25 45 1.80
Yellow déim=mmmmmcomccm e mmmm—momeooo—om—mmm e 6 10 32 3.20
YE1loW 5dmmmmmmomccmmm e oo oo oo es oo mommmm o €9 67 143 2.13
YE11OW 73mmmmmmmmmmmmmmmmmocomoommmmmmmmee oo ooe 410 68 154 2.26
JELLloW 99-mmmmmmmmmmmmcmmmmmmmmmmeooomooo—eooo oo 76 70 150 2.14
OLhET— = — o mmcmmmmmmmmmmmmmmmmmmmmemmemm e 639 550 1,235 2.25
range dyes, total-------m-e-mmmommmcoomomoomoemomemnn 1,999 1,911 2,493 1.30
. orange le----mmmmeecmceeccemmmmmmommo—oooomsomm oo 19 23 53 2.30
. OraNge T=m-=mmmmmmmc—meeeeocmmmmem—oo—oooo-——oeeee- 768 707 585 .83
orange 8-------mmmmmmmmmecmemeccmmmm—em———ooooocooos 248 253 241 .95
 orange 10---mmmmmmmmmmmmmmmmmmem e mmmmmmmm—me——eoen 296 275 371 1.35
. orange 348 358 511 1.43

. orange 25 ces
. orange cee 55 150 2.73
Other--=--emmmemm e ec e e e cmmmmm—mmmomoeeo oo 295 240 582 2.43
ed dyes, total--=--=--mcmmeemommmmmeooomsm oo mmmm oo 2,234 1,793 3,349 1.87
B =Y i it Tt b b 335 314 346 1.10
. TeQ hmmmmmmm e e e mmmmmm e m oo 54 51 92 1.80
. red lbmmmmmemcmcemcmmmmmmmm e mmmmmeme e 41 59 86 1.46

footnotes at end of table.

See also table 8B, pt. III, which lists these products and identifies the manufacturers, and appendix A (table 24), which shows im-
of dyes during 1958-60.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960--Continued

Sales
Dye Production
Quantity Value
ACID DYES--Contimued
1,000 1,000 1,000
Acid red dyes--Continued pounds pounds dollars
Acid red 18----cmmmmocmee e 117 109 117
Acid red 26---m—mm e 166 129 149
Acid red 37--mememmeooooooo. -- -- 37 35 90
Acid red 73--m oo . 214 198 428
Acid red 85---momm oo 97 90 145
Aeid red B7mmmm oo oo oL 386 53 107
Acid red 88---cmeecccocaaoooo -——- - 185 152 207
Acid red 89--- - mm . 2% 38
Acid red 92~m-o ool 11 e coe
Acid red 99--memmemeoooooo - - 37 54 110
Acid red 115--- - --- cos 12 16
Acid red 137----e--- ——— -- - 9% 125 383
Acid red 151--eccccomoaoo_ —— cee 13 28
Acid red 167----e-emeccecocoen - 27 58
Acid red 182 - e 39 30 9%
Acid red 183--c-mmmcmmeccoccan - B T —— 4 16
Acid red 186----mm oo . 22 14 34
ALl OB DT m e e e e e e 399 300 805
Acid violet dyes, totale------ --- - ——— 432 439 950
Aeid violet lem oo . 53 37 71
Acid violet 3emceocccmoeoo -— 113 143 292
Acid violet 7------ —— B 73 66 95
Acid violet 12--cocmm e e 10 15
Acid violet 17--omocm oo 34 28 59
Acid violet 43--- oo 25 18 56
Acid violet 49---mmmm oo 43 81 179
All other-----eeeeo-o e e 91 56 183
Acid blue dyes, t0taLl-mmmmmmmo oo oo 2,503 2,202 6,122
Acid blue 7-mmeemcmcmamco R vee 50 148
Acid blue 9mmmmmecmcccccoaoo 599 534 671
Acid blue 22 oo oo 46 41 144
Acid blue 25-mcme oo 39 30 151
Acid blue 40----- ———- — -- - 1 54
Acid blue 4le--eeeoooo ———- -—- 73 58 204
Acid blue 43--e oo 13 20 106
Acid blue A5-om o m oo 588 507 1,805
Acid blue 59=am e oo 16 53
Acid blue 78-=mmmom o 19 20 99
Acid DIue 90-m= o mmm o 8 73
Acid blue 158 and 158A--===mmmmmecmmm oo 204 154 338
Al Other—m e e e e e e 922 750 2,276
Acid green dyes, 10t@Lemmmmeoo oo ___ 519 581 1,301
Acid green Bem- oo oL 148 207 233
Acid green 9o . 13 19 81
Acid green 12--- oo . . 12 48
Acid green 16me- oo oo . 32 37 120
Acid green 20--- m—————— L b L L L L LT E R 53 30 57
Acid green 25-- oo . ' 154 158 473
Acid green 50------om . 35 32 58
ALl O T m m e e e el 84 86 231
Acid brown dyes, tot@l-m---comcoooomo oo __ 267 537 1,210
Aci@ Brown L=ee oo . 231 236 319
L e 336 301 891
Acid black dyes, tOt@lemmmmmcmmm oo oo 3,928 3,742 5,525
Acid black L-omoo oo 1,606 1,528 1,785
Acid black 2é=e- oo m o 89 105 170

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960--Continued
Sales
Dye Production
. Unit
Quantity Value valuet
ACID DYES--Continued
1,000 1,000 1,000 Per
»lack dyes--Continmued pounds pounds dollars pound
| black 48-mm-mmmmmmmccmmmmmmmmmmmmeem—mmm————ooooocooo- 258 $5.38
Other-=--emmmmemcecmmmmmmee—cmmcemmm——————so-=——--—ooo- 2,181 2,061 3,312 1.61
AZOIC DYES AND COMPONENTS
Azoic Compositions
Totalommmmmmmmmmmmmmmem —- — 2,607 2,337 3,576 1.53
Jellow l----=m-ocm-memmmmmmoo—eooomomomooooooososossoss 120 cee .o .
Ye1loW 2-=mm-m--—m-m-eem=mmmmm—oooossms—ssooooooooooseo 43 30 61 2.03
OTange 3----=--=m=mmme==—---===—mmm——o—ocesso—sooooooooo 48 41 67 1.63
red dyes, total--------=m-----éoommmmmoomoooocooosoooes 660 512 729 1.42
§¢ TEA lommm—mmmmmmmmmmmmmmmmmmmmemmmmem—=———oee—oo-oee 137 123 162 1.32
ic red 2----mcc—c-mmmmmmmmm—e—eememmmooo-osss—oooocooooo 54 54 89 1.65
1¢ red G--mmmmmmmmmmmmmmmmmemmmmmm== 338 207 269 1.30
other-------ececeeammun B e e L L L L L Ly 131 128 209 1.63
SR 23 19 69 3.63
blue dyes, total--------===--=m=-o--emm-=o-co—oooooooo- 170 181 252 1.39
dc blue 3---cmmecmmmmecmcmcmome—an _—— ———- 56 46 68 1.48
other-=--=cecemmmcccccccmmcccc s com o m == 114 135 184 1.36
DrOWN Qm=-mmmeme—ccecmmmmmmmccccemme—mm—sscoooc-os———=-o 196 114 356 3.12
. black dyes, total----—---====--------=--mmoocmm-ooooooo- 1,176 1,160 1,691 1.46
G DLACK Aoommmmmmmmmmmmmmmmmmmmmmmmmmmmmmm—mmmm—memonas 164 173 %03 2.33
Other=mmcemmmmcme e c e cmmmmm e —————mee 1,012 987 1,288 1.30
sther azoic compositions-----------===--s-cos-em—ooooo-—- 171 280 351 1.25
Azoic Diazo Components, Bases
(Fast Color Bases)
TObalemmmmmmmmmmmmmmmmmmmmmmmammmme=emmmmm====——o—omes 1,000 783 1,224 1.56
> diazo component 4, base-- b C et 32 43 53 1.23
> diazo component 5, base------======c-c==-=-o--omooooooo .ee 6 17 2.83
> diazo component 8, base-=--==-==---------==--------o-oos eee 37 42 1.14
2 diazo component 9, base-----===-c-----===------ooo--ooo 65 59 55 .93
> diazo component 10, base------ -—- ———- e 9 20 2.22
2 diazo component 12, base--=---=-==-----==s---=—=--—ooo-o 136 113 133 1.18
2 diazo component 13, base---- -——- 214 208 241 1.16
2 diazo component 20, base------==-=---=-===---=——-—coooo- ces 17 87 5.12
¢ diazo component 28, base------- 57 55 136 2.47
¢ diazo component 32, base--===--=-----s-===--m-c--oo---- 189 110 213 1.94
¢ diazo component 48, base----=-==--------------omom--ooo 114 60 111 1.85
other azoic diazo components, bases--- -—-- 193 66 116 1.76
Azoic Diazo Components, Salts
(Fast Color Salts)
Totale-nm — - 1,546 1,496 1,649 1.10
¢ diazo component 1, salt--=-===-===--------osomm-—o-o-oo 11 14 18 1.29
¢ diazo component 3, salt=--==----=--c-c------e-ooooooooo lel 181 143 .79
¢ diazo component 5, salte--==-=-----=-=--- 58 60 81 1.35
¢ diazo component 6, salt==-=----------==-=-mmoooo-oo-ooo 14 14 1% 1.00
¢ diazo component 8, salt-------=-----=--=----=-----o--os 53 51 50 .98
¢ diazo component 9, salt--=----=--------=mm-ooooooo-oooo 127 150 104 .69
¢ diazo component 11, salt-----=---c---=-=-ommmooocooooooo 15 16 29 1.81

e footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S, production and sales, 1960--Continued

Sales
Dye Production
Quantity Value
AZOIC DYES AND COMPONENTS--Continued

Azoic Diazo Components, Salts (Fast Color Salts)--Continued 1,000 1,000 1,000

pounds pounds dollars
Azoic diazo component 12, salt-----eaeee- --- 70 74 88
Azolc diazo component 13, §@lt==e-e--ommmmomooacmoooo . 384 403 305
Azoic diazo component 20, salt-=---=meoemccoeoomoo oo __ 23 25 71
Azolc diazo component 28, salt-=----ecemmmooooooo________ 225 211 253
Azoic diazo component 36, salt-----emmmeecccooooo. 87 82 153
Azoic diazo component 42, salt ——— oo 8 21
Azole diazo component 48, s@lt==---omcommmeemooooooooo____ 63 61 67

Azoic diazo component 49, salt -— 9 cee ces
All other azoic diazo components, salts 246 146 252

Azoic Coupling Components (Naphthol AS and Derivatives)
Total---m=omm- e e e 1,757 1,566 3,326
Azoic coupling component 2---~---eeeeoo ——— ces 268 281
Azoic coupling component 3==-----emmmmo oo ___ 9 8 23
Azole coupling component 4=m-m---oeommem oo _____ 9 18 32
Azoic coupling component 5-=----ee-emmmmoooo oo ______ 44 43 131
Azoic coupling component 7--- 322 305 564
Azoic coupling component 8e-----ommmmeo o _________ 9 22 91
Azoic coupling component 11 -—- ——— oo 7 16
Azoic coupling component 13 -— -—- - oo 19 104
Azoic coupling component 14 77 57 118
Azoic coupling component 17 130 90 174
Azoic coupling component 18 427 384 479
Azoic coupling component 20 46 29 58
Azoic coupling component 21 49 23 52
Azoic coupling component 29 A 14 27
Azoic coupling component 34 32 24 59
Azoic coupling component 35 46 46 180
A1l other azolc coupling components -—- -——- 557 209 937
BASIC DYES

Total--- —— it T 6,747 6,071 13,861
Basic yellow 2-m- oo ool 499 526 1,153
Basic orange dyes, totale---amommmemaao___ - -- 767 728 1,089
Basic orange l----eeeeemmmmmooao____ memmm e 163 145 164
Basic orange 2---eceoemmmmmm o ____ -- -- 466 462 503
ALl OtheT e oo e oo 138 121 422

Basic red dyes, total 79% ‘e eee
Basic red 2 125 148 423
Basic red 9 cee 12 44,

All other 669 .os cee
Basic violet le-eoomommmmmee . 991 813 1,162
Basic violet 3--------- ——— 963 854 1,713
Basic violet 4---cceeaaooo - 72 62 175
Basic violet 10 -——— 163 174 704
Basic violet l4m=emmeccoaaa o ———- 65 53 160
Basic blue dyes, total----m-mmeeeua- 766 729 2,206
Basic blue lemooom oo o 21 16 57
159 118 426
267 295 637
77 63 196
ALl Ot T e o m e 242 237 890

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960--Continued
Sales
Dye Production
Unit
Quantity Value valuet
BASIC DYES--Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
green Tl iuind 62 68 226 $3.32
green R it b Db bt b bbbl bdete il 408 381 1,053 2.76
brown dyes, total-s-==mm-m=mm-m-coemmmmmmmmmeom oo 824 823 1,063 1.29
€ DroWn le-----mcemmmmmmmmme e mmm oo mo oo oo oo 283 267 345 1.29
C DIOWN 4=mmmmcmmm—cccemscmmeeemee o smsmee—cem—em———aoo- 525 543 668 1.23
other-=--—c-memcmmmccc e e ccrcrm e rm s e m s oo s s m e 16 13 50 3.85
sher basic dyes?----cemcmmmmmmmommmmmemmmmmmmmeeeooooe 373 700 2,690 3.84

DIRECT DYES
Tot@lem—meemmmemeeecmececc—c——cememee———eeseees—e—————— 23,075 21,956 32,667 1.49
; yellow dyes, total---=-=--=-c-==mmmemmomooooooooooooo- 3,327 3,328 6,182 1.86
L Y e 322 298 619 2.08
3¢t yellow 6m-mmmmmmmommoomceomee --- 812 787 1,222 1.55
3¢t Yellow lle-mmemmmmmemem—cmecommmmmmmmmce—oooooooes 456 487 600 1.23
3¢t yellow l2---mmmm=mmomemomcmcomomomoommm oo cooo—oeoe 290 322 820 2.55
3¢t Jellow 28----mmmmmmcoomemmecmmmmmmmmeomoomoomoeeoe- 200 215 366 1.70
30t yellow 29-=mm-mm=m=mmmmmmcmmmemmmmm———eomoooooeomsoo 70 73 103 1.41
3¢t yelloW 44-mm-m-mmmmmmmmmcoemememmmem—mmoeeooooooooes 296 355 606 1.71
3¢t yellow 50-==--memmmmmscceommecemmmemmmmme e 192 174 327 1.88
2ct yellow 59--m-mmmmmm-mmmmmocmmemmmmm—ooeoomooocomoooe 56 40 57 1.43
OtheTr=mmmmmmmm e e memmmmmmemccce—ememc——ceooo oo 633 577 1,462 2.53
t orange dyes, total-=e-m-------memmmmmmmccmoaooooooooo- 1,527 1,388 3,315 2.39
act orange l---------=-ee-mmeccmmemmmmomeooocsomaoonoen 7 12 29 2.42
2ct Orange 8---------mc-mmmmmmmmmm o esmme e e 86 92 131 1.42
ect OPange 15------mmmmmmmmmmmmeeom—mmommmmmmm—mmm—oooe 187 164 190 1.16
ect orange 26-=--=---mmmmmmcmmeeee—emmemm—eme———eoooeoee 36 21 47 2.24
ect orange 29----=-m-mmmmmmommmcccmmeemmm—ecooooaoooooes 139 104 238 2.29
ect orange 34e=m---cmmmmcmcmoeceeemmmcmmoooooooooooooeone 75 67 152 2.27
ect orange 37=------ecmmm—mmc-eecesmmmmemm—e—ooooocoosna= 53 56 148 2.64
ect orange 39-------- B e L L L B L 41 43 89 2.07
ect orange 72----------==== -- -— 131 114 281 2.46
ect orange 73----------m--mcmcmemmmmm——omoooooo “es 101 348 3.45
ect orange 8l-------mmmmmmcmmmcccmemommme e me o —eoo—eemes cee 53 161 3.04
other------------ -—-- 772 561 1,501 2.68
t red dyes, total-m-=-=cmec-mcceommmmmmmmmm oo oo 2,619 2,450 5,237 2.14
€0t Ted lemmmemommmcmmmemmmmmmecoccemmmmmmmmmmeem—men 173 103 164 1.59
ect red 410 448 732 1.63
ect red 80 cee . cee

ect red 31 23 33 1.43
ect red 81 46 79 1.72
ect red 13 16 29 1.81
ect red 202 206 466 2.26
ect red 248 207 by 2.14%
ect red 57 45 118 2.62
ect red 28--c---mmmmmmemmmmmeecocmmmmmmmomeo—mooooooe- 143 139 165 1.19
ect red 3le----mmemmmmmmme e mmmm oo oo oo oo cee 8 24 3.00
ect red 37--c-cmmmemm oo 78 66 170 2.58
ect red 39---emmmmmmmcccmee e mmmmmcm oo m e mecemee= 17 17 48 2.82
'ect red 75----m-mmmmmmmm oo emmmmmecemem oo oo cee 18 64 3.56
ect red 79------comemmcmmemmmmccmee e s o e e e e 183 175 397 2.27
ect red B0----m--cmmm e e e 260 257 564 2.19
ect red 8le-emmmmmmcmccc e mmm oo ccmeee 192 155 411 2.65
ect red 83---cemmmmmmcmme e cemmmmmmmm e eome e 64 64 100 1.56
ect red 8bde--mmmmcmem oo e eee 14 31 2.21
‘ect red 122----mmmmm oo meeccmmemmommmm oo oo e oo mooo oo 27 23 100 4.35
rect red 127 and 127A----mm-mmmmmmmmmmcemmemmmmmem e . 10 28 2.80
ect red l49----mmmcmcmmme e m e n e “ee 10 27 2.70
rect red 153----ccmmmmcmmm e e e e e e 5 14 2.80
OPheT—mm = mm == m oo d oo mmmmmm oo 390 395 1,029 2.61

footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1960-- Continued

Sales
Dye Production

Quantity Value

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

pounds pounds dollars
Direct violet dyes, tot@lemm-mmeecmoo oo 178 170 541
Direct violet l--=eeeeeaa- cee 10 21
Direct violet 9 R 48 59 143
Direct violet 22-----—mommmm e . cee 5 9
A1l other---cmmmm oL B 130 96 368
Direct blue dyes, totale-------- -—-- 4,634 4,108 5,687
Direct blue le-eceeea-o -——— - 157 183 391
Direct blue 2-- -— -- 1,910 1,650 1,500
Direct blue 6-----m oo . 475 437 235
Direct blue 8 - ———- 49 42 75
Direct blue 1.4 cee 63 57
Direct blue 15--- -- 40 33 38
Direct blue 22--eeomemoeem 22 46
Direct blue 24-~e--- ——- —— 16 22 33
Direct blue 25~---momcoomcom__ -- - 51 33 96
Direct blue €7-m-ecocoammommmo_ - 6 17 65
Direct blue 7l--emcmemeaom L -——- 79 63 170
Direct blue 76=-wecemcmmo oo 123 9% 122
Direct blue 78-=moeemmmcoemeeeea - -— 72 73 210
Direct blue 80---meccccammammm o R e TR 172 131 210
Direct blue 86 ERCETE PR 399 368 688
Direct blue 98--- - 125 143 240
Direct blue 100--==cmmmmm oo een cee 21 38
Direct blue 120 and 120A---- ——— 143 92 197
Direct blue 126--- -—- 72 69 161
Direct blue 151-=c oo oo oo .. cee 21 28
All other-------- -—- 745 531 1,087
Direct green dyes, total 1,061 808 1,569
Direct green l--eeecoaoomomooo__ - 271 158 174
Direct green 6-=------- -- -—- 504 372 427
Direct green 8 —— - cee 30 30
Direct green 38- - - - ose 10 35
All other-e--eeae—o—o 286- 238 903
Direct brown dyes, total 1,815 1,692 2,396
Direct brown l----- - 289 281 230
Direct brown 2---- 231 226 326
Direct brown 6 cee 39 43
Direct brown 31- 82 91 26
Direct brown 74 —-— 58 43 67
Direct Brown 95--=-mmmmmme oL 487 473 329
Direct brown 11l -——- 126 - 111 388
Direct brown 154----- e ke T L e T R, 171 154 195
ALl OV e e e e e e 371 274 574
Direct black dyes, total _———— —— 7,914 8,012 7,740
Direct black 4--- 235 225 201
Direct black 9--—mm oo oo el 173 158 204
Direct black 22--- - 387 427 354
Direct black 37-----me-- ces 16 /19
Direct black 38 -—- 5,558 5,480 4,497
Direct black 51------ 92 95 44
Direct black 78--- - 78 116 227
Direct black 80~em=eemocommmm oo 763 917 957
All other -—— 628 578 1,037

DISPERSE DYES

Total - 6,548 7,053 14,226
Disperse yellow dyes, total--- ——— 1,050 903 2,010
Disperse yellow 3 - 363 320 557
Disperse yellow 33 73 89 140
All other---- - 614 494 1,313

See footnotes at end of table.




DYES 2l

TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960--Continued

Sales
Dye Production
Unit
1 Val
Quantity alue valuel
DISPERSE DYES--Contimued 1,000 1,000 1,000 Per
pounds pounds dollars pound
se orange dyes, total--mmemmecmmommomcmeeeemmeeeeo 518 401 772 $1.93
2r'se Orange 3=--=mmmm—mm—c e e e 90 69 122 1.77
2rse orange S5-----cececceecccemcccccon———— 69 55 115 2.09
erse Orange l7=m=-m-mmmoomo oo 164 105 120 1.14
ObhET e oo mmmmmm e = mmmmmmmmmmmmmm—mmmmmmmmmommee 195 172 415 2.41
se red dyes, total------—ceeeaean - 1,048 851 2,419 2.84
erse Tred le--cemmem e e 119 126 194 1.54
erse red 5--------c-cmcmemmem oo 42 421 51 121
erse red 9 B e e E L L e e S L E e P Lt 16 9 43 4.78
erse red l3--c--mmmcmmmc e ceemecccmececeenaen oee 7 13 1.86
erse red 15--=-ccoeemn- - - 79 80 216 2.70
erse red 17=--mmmcmm oo e 49 41 67 1.63
OYRET mmm = mm e mmm e - %43 546 1,835 3.36
se violet dyes, total e et --, 223 232 737 . 3.18
erse violet le-e-omemocccom e eem 43 ] 32 109 3.41
erse violet 4-----m-emccccmaoaaoo --- 45 47 169 3.60
other---- e b S E L L L 135 153 459 3.00
se blue dyes, total----ecececcmaaaa- -- 2,587 3,471 6,764 1.95
erse blue l----cemmcccccmcmmeeeeee -- 143 211 819 3.88
erse blue 3-----ceeeoe- ——— - 533 |. 625 1,101 1.76
erse blue 7---=cccmemmm e cne e e 137 127 761 5.99
Other==--mmemmcccc e -—-- 1,774 2,508 4,083 1.63
e black 2-m-ermmcmme e c e 22 oo e oo
se black 9-==---- e 759 791 759 .96
her disperse dyes-------=-------- 341 404 765 1.89
FIBER-REACTIVE DYES
reactive dyes, total - - -- 291 211 973 4.61
FLUORESCENT BRIGHTENING AGENTS
Totalemmmmmommmmammae —— 7,492 7,264 18,393 2.53
scent brightening agent 68-----cemoccccccmccomaacaaaao 63 58 683 11.78
her fluorescent brightening agents------=-c--cccacccax 7,429 7,206 17,710 2.46
FOOD, DRUG, AND COSMETIC DYES
17 1 T 2,417 2,341 9,479 4.05
Food, Drug, and Cosmetic Colors
Totalememmmmemm—————————— r————— - 2,191 2,128 8,593 4.04
Y P— S, - - 47 43 506 11.77
A PR - 4 40 10.00
s Do - - 481 459 1,456 3.17
et - - -- 30 31 490 15.81
NO. Seccmmmccmmmc e e - -——-- 437 427 1,365 3.20
NOw Bmmmmmmmmsme oo mmmme oo mcemccmme oo emmem e 416 458 1,502 | 3.28
her food, drug, and cosmetic colors------------------- 780 706 3,234 4.58
Drug and Cosmetic Colors including external
TObalmmmmmmmmmmmmmmmmmmm e e mmcecemmemc oo moooee 226 213 886 4.16
S S ———- 8 11 34 3.09
PR - T, -—— 21 cee et ‘e

footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1960--Continued

Sales
Dye Production
Quantity Value
FOOD, DRUG, AND COSMETIC DYES--Contimied
Drug and Cosmetic Colors inc luding external--Continued 1,000 1,000 1,000
pounds pounds dollars

Red No. 19-- - -—— - 6 7 37
Red No. 21l--mmmmmme e __ 34 39 131

Red NOw 36 oo o e . 19
All other drug and cosmetic colors including external------- 138 156 684

MORDANT DYES

Total-=-commeeeo et LT . 3,975 3,637 4,773
Mordant yellow dyes, total--- -——— 230 180 311
Mordant yellow 5-----ecoceoooacamoo. P e .. 12 30
Mordant yellow 8=-—--meeoooomommm o ____ .o 5 9
Mordant yellow 10=-me-mccommom oo oo _ .o 4 3
All other----mecoeoommm_ --- 230 159 269
Mordant orange dyes, totale=-=eecocmmmmme o ___________ 128 94 185
Mordant orange l-=---e-oeeo-- - -- - 55 42 66
Mordant orange 6-----ceeeo-aoaoo._ ———- - cee 15 14
All other----e------ -—— e e T e LT 73 37 105
Mordant red dyes, total-------- -141 110 269
Mordant red 3-----ceeemmmooa_ 10 9 29
Mordant red 7------- - o 43 53 109
Mordant red 9-------a- -- e 11 16
A1l other-=--e-coeoeeoo - —-- 88 37 115
Mordant blue l------ - -—- - 29 37 128
Mordant blue 9o oo . cee 15 27
Mordant brown dyes, total-- e -—-- 379 297 682
Mordant brown l---=-eeeeoomeo e __ 9% 72 148
Mordant brown 33---eeee oo ___ 42 40 73
Mordant brown 40-===-mmamo o e ___ 17 17 46
A1l Other--mmeecoccmccomoooo e 226 168 415
Mordant black dyes, tot@lemm=-=mmmmcccommmmommoe oo 3,040 2,880 3,107
Mordant black L--m-meoocomoom oo __ ees 16 23
Mordant black 3=-=ccommomcomemaa_ - cee 35 44
Mordant black 5-=meeommeooomo oo ___ 37 65

Mordant black 9------ - 51 cee N
Mordant black 1l-=--eeecaaaaaoo ERt e e T LT TR TP 2,036 2,007 1,846
Mordant black 13----—---- 79 55 156
Mordant black 17------- 599 551 556
Mordant black 38----coocemmooooo__ - 23 37 150
A1l other---mmmecooo oo 252 142 267
All other mordant dyes=----=—m-mmmmm oo oo 28 2 64

SOLVENT DYES

POt m e e e e el 6,479 6,295 9,568
Solvent yellow dyes, tOtal-------=mmmmmmcmcccm oo 1,153 857 1,841
Solvent yellow 2---- i e L L T 54 52 79
Solvent yelloWw 3==m e oo oo ____ e 34 59
Solvent yellow ld=—--memmcmoooooomomm oo 869 557 710
All other B e —— R 230 214 993
Solvent orange dyes, tOt@l----=-====mmm e occocmommme 175 159 411
Solvent orange 3----- B e L L LT R 18 12 28
Solvent orange 7 bt DL T TS 100 82 138
All other B et 57 65 245

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960--Continued
Sales
Dye Production
Unit
Quantity Value valuel

SOLVENT DYES--Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
; red dyes, total-- — 987 799 1,825 $2.28
621 439 798 1.82
218 219 398 1.82
.o 21 134 6.38
148 120 495 4.13
; violet dyes, total------cccosmmomcmcmm e 176 172 414 2.41
mt violet 13---mecmmmmmmm e 17 22 77 3.50
D1 e et 159 150 337 2.25
; blue dyes, total 382 369 1,747 4.73

3t DlUe dmemmm e oo 47 .e eee ..
3t blUe 38-mmmmm e e e 169 148 725 4.90
sther-eeccmmc e -—- 166 221 1,022 4.62
5 green dyes, total-------cmcemmmcooc oo eee 51 56 268 4.79
:nt green 1 - -- -- s 8 21 2.63
:nt green 3 30 35 192 5.49
Jthere-eececm e 21 13 55 .4.23
1er solvent dyes---- -—- 3,555 3,883 3,062 .79

SULFUR DYES

£ObBLmmmmmemmmmmmmmmmmmmmmm e mmmmemmmm e mmmmmm e 31,022 30,558 8,233 .27
24 19 .79
. [ 90 2.05
224 180 158 .88
. 10 27 2.70
30 22 55 2.50
1,553 1,389 458 .33
29,215 28,889 7,426 .26
[Ot8lmmmmmmmmmmmmm e mm _—— S 46,574 43,412 45,772 1.05
llow dyes, total----------- - 3,299 3,318 4,657 1.40
yellow 2, 8-1/2%=====mm=m-memmmm e o cmeeecmcmmcmccoaee 1,664 1,529 1,512 .99
bilized vat yellow 2, 25%-==--memomceemmccmcccccaeecne 11 9 28 3.11
yellow 4, 12-1/2% --mmmmmmmmmmmmc=cmmccmmmcecmmmme e 897 1,112 1,366 1.23
bilized vat yellow 4, 37-1/2%--- - 6 8 64 8.00
other e e T 721 660 1,687 2.56
ange 1, 20%-====mmmmmmmem e e e oo 348 288 77 2.69
lized vat orange 1, 26%----=---=cccmccmcmcmcccmmaaaaan 12 11 77 7.00
ange 2, l2%h---eccccccccccmenn e e c e e e 269 277 658 2.38
ange 4, 6%- -- -- vee 52 193 3.71
195 256 412 1.61
367 121 330 2.73
747 648 1,359 2.10
i dyes, total 873 888 2,131 2.40
red 1, 13%------ 362 468 743 1.59
red 10, 18%----- 121 119 485 4.08
red 13, 11%--=-- 119 90 251 2.79
171155 S e e R P P P P e e 271 211 652 3.09
olet dyes, total---- ———- - -- 1,323 1,275 3,097 2.43
violet 1, 11%------ e e e e DD L DO T 339 373 887 2.38
violet 2, 20%=m-mmccmmmm e oo oe 50 52 127 2.44

footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1960--Continued

Sales
Dye Production
Quantity Value
VAT DYES--Continued
1,000 1,000 1,000
Vat violet dyes--Continued pounds pounds dollars
Vat violet 3, 15% - - B S — 14 68 113
Vat violet 9, 12%—cmmeomm e 133 126 457
Vat violet 13, 6-1/4%mmmmmmmom oo oo 635 579 1,222
Vat violet 17, 12-1/2%----ccmmaeeace -— 37
ALl Otherm e e oo oo 15 77 291
Vat blue 1, 20%==-==mmm e oo o 7,710 6,786 1,754
Vat blue 4, 10%-= oo e eee 106 199
Vat blue 5, 16%~e oo ___ 372 301 289
Vat blue 6, 8-1/3%cc-cmccmmccmeeeeooo. -—- 2,198 2,262 2,625
Solubilized vat blue 6, 17-1/2%-- - - 29 176
Vat blue 14, 8-L/3%-—mmmmmme oo ___ 218 282 331
Vat blue 18, 13%- -—-- et T T T T T, 711 673 1,118
Vat blue 20, 1A%-—-cmmmmemom . - 467 525 853
Vat green 1, 6%-=-e-cocommmmaoa__ e e e 2,492 2,664 1,839
Solubilized vat green 1, 12-1/2%==mcemeeccomccmcmmmmeceeeeo 62 217
Vat green 3, 10%------- --- 2,898 2,271 1,591
Solubilized vat green 3, 26%==-eeme-- 18 12 80
Vat green 8, 8-1/2%-~-coeeea-- 1,312 1,587 1,462
Vat green 9, 12-1/2%-=cmmmmmom oo _.__ 662 698 591
Vat brown dyes, total----- ———- -—- 4,815 3,919 6,952
Vat brown 1, 11%--- : 852 788 1,294 |
Vat brown 3, 11%------ 1,380 1,199 1,903
Vat brown 5, 13% e e mm oo __ 515 481 749
ALl Otherm e e e oL 2,068 1,451 3,006
Vat black dyes, totalem=m-mmeoemcomomm o _____ 7,008 6,795 7,927
Solubilized vat black 1, 27-1/2%- B D . 8 74
Vat black 25, 12-1/2%-=cccocmaecacan- - 2,533 2,575 2,346
Vat black 27, 12-1/2%-=-mmmmmm oo oo 1,181 983 1,249
B 2 R 3,294 3,229 4,258
All other vat dyes -—- -—-- R 8,256 7,306 4,080
A1l other dyes3-—-ceomoooo o __ - 60 43 202

1 Calculated from rounded figures.
Includes sales of basic red dyes.
3 Includes oxidation bases » ingrain dyes, and miscellanecus dyes.

substantially smaller in 1960 than in 1959 were mordant black 17 (53.0 percent smaller);
1 (52.5 percent); mordant black 11 (46.2 percent); vat blue 6 (31.9 percent); disperse bla
(30. 4 percent); basic violet 1 (30. 1 percent); direct yellow 6 (24.6 percent); direct black
percent); vat green 9 (22.2 percent); and vat green 1 (18. 8 percent).

On the other hand, the output of a few important dyes was larger in 1960 than in 195¢
duction of vat black 25 in 1960 was 2.5 million pounds--43.0 percent more than the 1.8 r
pounds reported for 1959. The output of vat black 27 was 59. 0 percent larger in 1960 tha
1959; that of vat green 8 was 46.4 percent larger; that of vat green 3 was 30.4 percent la
and that of vat brown 3 was 24. 3 percent larger.

Although the revision of the Colour Index has resulted in a number of changes in the
fication of dyes, the differences resulting from these changes are small in most instance
that comparisons between the class totals for 1958, 1959, and 1960 and those for former
are still significant.

Table 9 summarizes production and sales of dyes in 1960, by class of application. F
classes of dyes accounted for about three-fourths of the total output of dyes in 1960: vat .
counted for 29.9 percent of the total; sulfur dyes, for 19.9 percent; direct dyes, for 14. ¢
cent; and acid dyes, for 9.2 percent. In 1960 the output of each of these four major class
smaller than that in 1959. Production of direct dyes was 13.6 percent smaller; acid dyes
percent; sulfur dyes, 2.4 percent; and vat dyes, 1.7 percent. The total output of azoic dy
components--the sixth ranking class of dyes--was 6.9 million pounds in 1960, or 24.3 pe
less than the 9.1 million pounds reported for 1959, The output of each of the four groups
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lyes and components was smaller in 1960 than in 1959: production of fast color salts was
ercent smaller; that of fast color bases, 35.5 percent smaller; that of the azoic coupling
nents, 28.0 percent smaller; and that of the azoic compositions, 3.1 percent smaller. Of
naining classes, the output of fiber-reactive dyes was 54, 8 percent larger in 1960 than in
‘ood, drug, and cosmetic dyes, 14.4 percent larger; and fluorescent brighteners, 6.3 per-
rger. The output of mordant dyes, on the other hand, was 40. 3 percent smaller in 1960

. 1959; that of basic dyes, 16.2 percent smaller; and that of solvent dyes, 10. 4 percent

. In 1960 the fluorescent dyes were fifth in total output, but they were the fourth most
:ant group of dyes in terms of value of sales; sales in that year amounted to $18.4 million.

TABLE 9.--Coal-tar dyes: U.S. production and sales, by class of application, 1960

Sales
Class of application Production
Quantity Value vgﬁ:l
1,000 1,000 1,000 Per
pounds pounds dollars pound

t8l-mm-——- —— ———- —— ——— 155,896 147,738 192,107 $1.30

...... - 14,306 12,715 24,185 1.90
‘es and components:

compositiong--=-=mmmmmmeccmmecmmommmm oo e me e me s oo 2,607 2,337 3,576 1.53

diazo components, bases (Fast color bases)-=-m=mmemmcoeaoa 1,000 783 1,224 1.56

diazo components, salts (Fast color 8altg)~=mmmmmmmmmmeeeo 1,546 1,496 1,649 1.10

coupling components (Naphthol AS and derivatives)--------- 1,757 1,566 3,326 2.12

- ceeeccecccmmmmmmmmm—meo—eecsamm——= - 6,747 6,071 13,861 2.28

-------------------------- 23,075 21,956 32,667 1.49

: - ——- 6,548 7,053 14,226 2.02

active-- -- 291 211 973 4.61

.ent brightening agents-- ——-- -——- 7,492 7,264 18,393 2.53

ug, and cosmetic dyes -—-- - 2,417 2,341 9,479 4.05

-—- -—— 3,975 3,637 4,773 1.31

------- 6,479 6,295 9,568 1.52

. -—— 31,022 30,558 8,233 .27

----------------------------------------------------------- 46,574 43,412 45,772 1.05

R e e L Lt P Lot 60 43 202 4.70

rulated from rounded figures.
;udes oxidation bases, ingrain dyes, and miscellaneous dyes. Statistics for these groups of dyes may not be
:d separately because publication would disclose information received in confidence.

able 10 shows production and sales of dyes in 1960 by chemical class.-In 1960 five chem-
asses of dyes accounted for more than 80 percent of all the dyes produced: azo dyes ac-
«d fo