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FOREWORD 

In an address delivered in Boston on May 18, 1917, Frank W. 
Taussig, distinguished first chairman of the Tariff Commission, de
lineated the responsibility of the newly established Commission to 
operate as a .source of objective, factual informat:1.on on tariffs tmd 
trade. He stated that the Commission was already preparing a catalog 
of tariff information-- · 

designed to have on hand, in compact and simple 
form, all available data on the growth, develop
ment and location of industries affected by the 
tariff, on the extent of domestic production, 
on the extent of imports, on the conditions of 
oompetition between domestic and foreign products. 

The first such report was issued in 1920. Subsequently three series 
of summaries of tariff information on commodities were published--in 
1921, 1929, and 1948-50. The current series, entitled Summaries of 
Trade and Tariff Information, presents the information in terms of the 
tariff items provided for in the eight tariff schedules of the Tariff 
Schedules of the United States (abbreviated to.TSUS in these volumes), 
which on August 31, 1963, replaced the 16 schedules of the Tariff Aot 
of 1930. 

Through its professional staff of commqdity specialists, econo .. 
mists, lawyers, statisticians, and accountants, the Commission follows 
the movement of thousands of articles in international commodity trade, 
and during the years of its existence, has built up a reservoir of 
lalowledge and understanding, not only with respect to import~ but also 
regarding products and their uses, techniques of manufacturing and 
processing, commercial practices, and markets. Accordingly, the Com
mission believes that, when completed, the current series of summaries 
will be the most comprehensive puplication of its kind and will present 
benchmark information that will serve many interests. This project, 
although encyclqpedic, attempts to conform with Chairman Taussi.g1 s 
admonition to be "exhaustive in inquiry, and at the same time brief 
and discriminating in statement." 

This series is being published in 62 volumes of summaries, eaoh 
volume to be issued ·as soon as completed. Although the order of pub
lication may not follow the numerical sequence of the items in the . 
TSUS, all items are to be covered. As far as practicable, each volume 
reflects the most recent developments affecting U.S. foreign trade in 
·the commodities included. 
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I NTHODUCT ION 

This volume (identified as volume 4:4) is the fifth in a series 
of 12 volumes on the chemicals and related products classified under 
schedule 4 of the Tariff Schedules of the United States (TSUS). Sched
ule 4 is divided into 13 parts, and this volume is the last of three 
that deal with the inorganic chemicals provided for in part 2 of that 
schedule. For the purposes of part 2, inorganic compounds (including 
salts) are compounds not containing carbon, except calcium carbide and 
such carbon-containing compounds as inorganic cyanides and cyanates, 
metallic carbonates, and oxides of carbon which are inorganic in 
nature. Volume 4:4 covers the following inorganic chemicals and 
mixtures in subpart C of part 2 of the chemical schedule (items 420.70-
423.96): sodium compounds; strontium compounds; compounds of tellurium, 
thallium, thorium, tin, titanium, tungsten, uranium, vanadium, zinc, and 
zirconium; boron carbide; chromium carbide; sulfur dioxide; and inor
ganic compounds and mixtures not elsewhere enumerated. The complete 
list of products covered by these summaries is shown in appendix A to 
this volume. Volume 4:4 includes tungstic acid (416.40), ammonium 
tungstate (417.40), ammonium vanadate (417.42), calcium borate (418.12), 
calcium cyanide (418.20), calcium tungstate (418.30), copper cyanide 
(418.69), potassium cyanide (420.12), potassiu!" tungstate (420.32), 
and potassium vanadate (420.34) because of the close relationship they 
bear to products discussed in this volume. On the other hand, sodium 
aluminate (420.68) and mixtures in chief value if bismuth (423_.90) are 
discussed in Volume 4:2 and sodium bromide (420.82), sodiu~ molybdate 
(421.10), and mixtures in chief value of mercury (423.86), molybdenum 
(423.88). and nickel ~Aide (423.90) are discussed in Volume 4:3 for 
the same reason. 

U.S. consumption of the chemical compounds and mixtures. covered 
by this volume is supplied principally by domestic production, which 
differed by about 4 percent from the value of domestic consumption 
in 1966. U.S. production was valued at more than $2.0 billion in 
1966, although this value of production involves some duplication, 
particularly in the manufacture of various sodium compounds from salt, 
sodium carbonate, and caustic soda. Salt shipments in 1966 were 
valued at almost $230 million; shipments of caustic soda (sodium 
hydroxide) were valued at $254.5 million; soda ash (sodium carbonate) 
at almost $137 million; and sodium tripolyphosphate--the most impor
tant of the sodium phosphates--at $121.7 million. 

In 1967 the value of U.S. imports of the chemical compounds and 
mixtures covered by this volume amounted to $54.3 million. The most 
important import commodity in 1967 was uranium oxide, imports of which 
were valued at $12.6 million. Sodium chloride or salt accounted for 
the second greatest value of imports--$8.5 million--in 1967; and mix
tures of inorganic compounds, not specially provided for, was third, 
with a value of $4.6 million. · 
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2 INTRODUCTION 

The distribution in 1967 of Volume 4:4 imports by principal 
sources was as follows: 

Source Value Principal products 
($1 million) 

Canada--------------------- 12.8 Sodium chloride, uranium cpm-
pounds, sodium sulfates, 
cyanide compounds. 

West Germany--------------- 10.5 Inorganic compounds not else-

Republic of South Africa--
United Kingdom-------------

Belgium--------------------
Spain----------------------
Mexico-----~---------------
Japan----------------------

France---------------------

Bahamas--------------------
Turkey---------------------
All other------------------

where enumerated, mixtures 
of two or more inorganic 
compounds not elsewhere 
enumerated, sodium compounds 
not elsewhere enumerated. 

8.6 Uranium compounds. 
3.7 Cyanide compounds, sodium 

compounds not elsewhere 
enumerated, mixtures of 
two or more inorganic com
pounds not elsewhere enum
erated, inorganic compounds 
not elsewhere enumerated. 

2.5 Sodium sulfates. 
2.5 Uranium compounds. 
2.0 Sodium chloride, zinc sulfate. 
1.7 Inorganic compounds not else-· 

where enumerated, sodium 
chromate and dichromate. 

1.0 Sodium cyanide, hydrogen 
peroxide. 

1.0 Sodiwn chloride. 
0. 7 Calcium borate. 
7.3 Titanium compounds, sodium 

chromate. 
Total------------------ 54.3 

Export statistics for many of the chemicals and mixtures covered 
by this volume are not available. In 1967, based on available statis
tics and estimates, the total value of U.S. exports covered by these 
sununaries was approximately $125 million. In 1967, the more important 
export items included sodium and calcium borates, valued at $41 million 
(estimated); sodium hydroxide (caustic soda), valued at $23.5 million; 
sodium phosphates at $13.5 million; and synthetic sodium carbonate at 
$9.9 million. The Netherlands, Canada, Japan, and Mexico were the 
principal markets for these conunodities and accounted for over one-·. 
third of the total value of these exports. 
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SODIUM ARSENA'l'E · 3· 

C omm:Odi ty · 1 

,. 

Sodium arsenate·:...:.:. ___ ,""'_:..:.:.!,..~----'--- 420.·70 
:r·· 

Note~ --For. the1 st'atutory d~scr±pt:l.ohl, 'see tne Tariff', Schedules, of· 
the United States Annotated (TSUSA-1968) (pertinent sect.ions "thereof 
are .repro_duc~d in append~ A to this volume). 

U.S. trade position 

Sodium arsenate is one.of the less-important arsenic compounds. 
Imports amounted to ·,252; ~79 2P'ounds -·dii:hng 0 i967. · Statistics:--on pro-
duction and exports are no"t'-'a'vai:fah£e'~.1e:. · 

Comment 

Soqium arsenate is a colorless .cr.ys.talline. com.pound or white 
powder, 'obtained by treat~ng arsenic pentoxide with caustic soda. 
tt ~is_ ~ .. P~\~o~gus c.?mPp~d ~~~? ,-~~ ~Pf,~,r:i~A~g iµks,. ~~:a morda~t:, _: ~s· 
~ constit~ent of wood·preserving·prepf:r;-a~:r.ons:;.~n.d.in 'the manufac·
ture. o! other arsenic compounds. ±t::::Jis'p~oduc"ea~·iri both t;ec:hnical,· 
@nq ,9he!]li9~1:1~.~purer.igr~~.:s .----· · · · -- ~ 

The column Llntes ofG dti:ty applicable to imports' (see general 
headnote 3 in the. TSUSA-.19.68 ).. are. as followsL. 

.TS.US, 
·item:' -'Comm:O·dity--

. ' . . 

.Rat~ prior~ tq . Rate effective 
'tJart:-.~ ~.,' -1.1:968~ : . ~Jan. ·1, 1972 ·· ·· 

0-.4¢ per _l~. 

' . rh~·r,~te ·effec-tive -ianuary--1-/-1-97-2,--z:-epr-e.sents. '.the.£inal s.tage 
of la· ·c·aric'essi:on· gra-nt"e°d ·-b-Y.,Jt'He·'Uhi tie"tf[fft'ates·~±n the rsi:xt:h roun9., of 
trade negotiations under the General Agreement on Tariff.s,;,,a,nd .'!'~ad~ 
(GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The'"r-ateshown above as existing prior 
to January l, 1968,remained unchanged under the TSUS from August 31, 
1963 (the effective date of the 'ISUS) through the end of 1967. On 
sodium arsenate imported in 1967, the specific rate of duty in effect 
prior to January 1, 196'8,was equivalent to 9.4 percent ad valorem. 

Statistics on U.S. production and exports of sodium a~senate are 
not available. Domestic production is believed to be slightly larger 
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4 SODIDM ARSENATE 

than imports (which averaged 304,000 pounds annually during the last 
five years) and exports are thought to be very small, if any. 

There are two chemical companies in the United States which pro
duce sodium arsenate, located in New Jersey and Missouri. One of 
these c.ompanies ia a producer of refined or chemically pure grades 
of chemicals. · 

U.S. imports of sodium arsenate for 1962-67 are shown in the 
accompanying table. 

Sodium arsenate: U.S. imports for consumption, by 
principal sourpes ~- .1962-67 

Source 1962 1963 1964 1965 1966 

Quantity (pounds) 

United : : : : : : 

1967. 

Kingdom------:166,180 :146,670 :321,290 :308,980 :363,510 :252,970 
France~.--------: 89, 286 : 132, 276 : - : - : - : . -

Total------:255,466 :272,946 :321,290 :308,980 :363,510 :252,970 

Value 

United : : : : : : 
·Kingdom------:$13,481 :$11,755 :$28,399 :$27,023 :$31,258 :$21,576 

France-_;-------: 6, 460 : 12((60 : - : - : - : -

Total------: 19,941 : 24,515 : 28,399 : 27~023 : 31,258 : 21,576 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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SODIUM BICARBONATE 

Commodity 
TSUS 
Iteiii 

Sodium bicarbonate-------------------------- 420.72 

Note.--For the statutory descript.ion, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (p~rtinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

5 

The United States is among the world's largest producer-consumers 
of sodium bicarbonate. In 1966, U.S. production was valued at $8.2 
million. Seven percent of output was exported in 1964 (lat~st year 
export data available) and the remainder supplied 95 percent of domestic 
consumption. During 1962-64, the United States was a net exporter. of 
sodium bicarbonate. 

Description and uses 

Sodium bicarbonate (baking soda) is a white crystalline compound 
usually made by treating a saturated solution of soda ash ( i te:in 420. 84) 
with carbon dioxide. It is also obtained as a by-product in the mak
ing of soda ash by the Solvay process. Sodium bicarbonate is marketed 
in two grades, pharmaceutical and technical. The higher-priced pharma
ceutical grade accounts for about two-thirds of the domestic output. 
It is used mainly in the manufacture of food products, pharmaceuticals, 
and inorganic chemicals. The technical grade is used in fire extin
guishers and in the manufacture of leather, paper, rubber, and textiles. 

U.S. tariff treatment 

The duty-free status was provided for in the Tariff Act of 1930 , . 
as originally enacted, and in the TSUS, effective August 31, 1963, and 
was bound for the first time in the sixth round of negotiations under 
the General Agreement on Tariffs and Trade (GATT). 

U.S. consumption 

During the years 1962-64, U.S. annual consumption (table 1) of 
sodium bicarbonate increased from 299 million pounds in 1962 to 310.2 
million pounds in 1964. Consumption data for 1965 and later years 
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6 SODIUM BICARBONATE 

are not available. Nearly all of the sodium bicarbonate consumed in 
the United States is supplied by domestic producers. Consumption is 
estimated to be distributed as follows: 39 percent for food; 17 percent 
for chemicals; 12 percent for pharmaceuticals; 10 percent for fire ex
tinguishers; 5 percent for leather, paper, and textiles; 3 percent for 
rubber; and 14 percent for miscellaneous products and processes. 

U.S. producers and production 

Sodium bicarbonate is manufactured by five large multi-product 
companies with plants located in Michigan, New York, Ohio (2), and 
Virginia. Total c·apaci ty of the five producers is reported to be 442 
million pounds per year. Production (table 1) during 1962-66 in
creased from 307 million pounds in 1962 to 359.2 million pounds in 
1966, closely matching the absolute increase in consumption during 
1962-64. 

U.S. exports 

Exports of sodium bicarbonate (table 2) during 1962-64 averaged 
about 22.7 million pounds annually, ranging from 20.l million pounds 
in 1962 ta 25.1 million pounds in 1963. Consistently, about 7 percent 
of production has been exported. Canada and Mexico have been the chief 
.markets for U.S. exports, although in recent years, sales to Mexico 
have declined significantly. Guatemala, the Philippines and several. 
South American countries have been steady secondary markets. Exports 
were not reported separately beginning with 1965. 

U .s. imports 

During 1962-67 imports (table 3) ranged between 11 and 15 million 
pounds annually, showing a general upward trend from the 12 million 
pounds, valued at $212,000 reported in 1962 to the 13 million pounds, 
valued at $255,000 recorded in 1967. In 1964, imports amounted to 4.5 
percent of consumption. In 1962-67, the United Kingdom supplied about 
99 percent of the imports; Canada, Belgium, Taiwan, Netherlands, Poland, 
and West Germany supplied small amounts, Canada and West Germany were 
the only consistent sources.of the six small suppliers. 

Foreign production and trade 

The industrialized countries, such as Canada, Belgium, Netherlands, 
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SODIUM BICARBONATE 7 

United Kingdom and West Germany produce and export sodium bicarbonate. 
Their export markets are located chiefly in Africa, Asia, and South 
America. 

New plants have been reported for Yugoslavia and Japan. The 
Yugoslavia plant is for the production of technicai and medicinal 
sodium bicarbonate.' The Japan plant has a reported capacity of 36,000 
tons per year. 
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8 SODIUM BICARBONATE 

Table 1.--Sodium bicarbonate: U.S. production, imports f'or consump
tion' exports of domestic merchandise' and apparent consumption' 
1962-67 

(Quantity in thousands of pounds; value in thousands of dollars) 
: : : : A t : Ratio 

Imports Exports : pparenti (percent) of Year Production : consump on imports to 

1962----: 307,086 12,046 
1963-... :...-: 311,892 11,941 
1964----: 319,188 13,879 
1965----: 338,450 14,798 
1966----: 359,186 14,358 
1967----: 11 13,023 . .. 

1962----: 7,000 212 
1963---- : .. 7,094 189 
1964----: 7,236 235 
1965----: 7,481 277 
1966----: 8,239 I 238 
1967----: 11 . 255 

: 
1/.. Not available. 

Source: Co.mpiled from official 
of Commerce. 

Quantity 

20,146 298,986 
25,092 298,741 
22,838 310,229 

1/ 1/ 
l/ l/ 
11 11 
Value 

. . 
520 ·: 6,992 
686 6,597 
590 6,881 

1/ 1/ 
l/ l/ 
11 11 

statistics of the u.s. 

consumption 

4.o 
4.0 
4.5 

1/ 
l/ 
11 

3.2 
2.9 
3.4 

1/ 
l/ 
11 

Department 
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SODIUM BICARBONATE 

Table 2.--Sodium bicarbonate: U.S. exports of domestic 
merchandise, by principal markets, 1962-64 

Market 1962 1963 . 
-l 

9 

1964 

Quantity (l,000 pounds) 

14,763 18,422 16,823 
477 463 1,093 

Canada-------------------------------------: 
Philippine Republic------------------------: 

385 266 1,055 
474 250 469 

Venezuela----------------------------------: 
Guatemala----------------------------------: 
Mexico-------------------------------------: 1,464 231 533 
Argentina----------------------------------: 571 515 
Colombia-----------------------------------: 106 148 271 
Netherlands Antilles--------------------- -- ·: 14 240 218 

22463 42501 12861 
202141) 252092 222838 

All other----------------------------------: 
Total----------------------------------: 

Value (1,000 dollars) 

Canada-------------------------------------: 370 455 404 
Philippine Republic------------------------: 13 15 38 
Venezuela----------------------------------: 10 7 f 28 
Guatemala---------------------~------------: 18 10 I 18 
Mexico-------------------------------------: 35 7 15 
Argentina----------------------------------: 18 14 

3 5 9 
10 9 

Colombia-----------------------------------: 
Netherlands Antilles---------------------:-: 
All other----------------------------------: 71 159 55 

Total----------------------------------: 520 686 590 . . . . 
}/ Not separately classified in 1965 and later years. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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10 SODIUM BICARBONATE 

Table· 3.--Sodium Bicarbonate: U.S. imports for consumption, 
by sources, 1962-67 

Source 1962 

United King-
dom---------: 

Belgium-------: 
11,910 

West Germany--: 134 
Canada--------: 2 
Netherlands--- : 
Poland--------: 
Taiwan--------: -

Total----- : 12,046 

United King-
dom---------: 208 

Belgium-------: - : 
We st Germany--: 4 
Canada--------: 11 
Netherlands---: - : 
Poland--------: - : 
Taiwan--------: '-

Total-----: 212 

]) Less than $500. 

1963 1964 1965 1966 1967 

Quantity (1, 000 pounds) 

11,796 13,850 14,179 
249 

11 11 235 
18 JS 

100 
134 

11,941 13,879 14,798 

Value (l,000 dollars) 

184 233 256 
9 

l/ ]/ 7 
2 4 

1 
s 

189 235 277 
: -

14,246 

12 

100 
14,358 

12,916 

107 

13,023 

236 250 

1 5 

1 
238 255 

Source: Compiled from official statistics of the U,S, Department 
of Commerce, 
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SODTIJM BISULFATE. (NITER CAKE) 

Commodity 
TSUS 
item 

Sodium bisulfate (niter cake)----------- l.i20.74 

11 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent. sections thereof 
are reproduced in appendix A to this volwne~ 

U.S. trade position 

U.S. production is estimated to be about 50,000 tons annually. 
U.S. exports and imports are practically nil. 

Description and uses 

Sodium bisulfate is a white crystalline compound obtained as a 
byproduct in the manufacture of hydrochloric and nitric acids. It is 
used as a flux for decomposing minerals, as a substitute for sulfuric 
acid in dyeing, and in the manufacture of sodium sulfate, soda alum, 
paper, and soap. 

U.S. tariff treatment 

The duty-free status was provided for in the Tariff Act of 1930 
. . ' 

as originally enacted, and in the TSUS, effective August 31, 19'63, and 
effective January--1; 1968, was bound for the first time in the sixth 
round of negotiations under the General Agreement on.Tariffs and Trade 
(GATT). 

U.S. production and consumption 

Sodium bisulfate is produced by four domestic concerns in plants 
located in Massachusetts, Ohio, Pennsylvania, and Wisconsin. The 
annual output is estimated to be about 50,000 tons. The producers• 
list price for bulk sales is $40 per ton. Domestic conswnption is 
virtually all supplied by domestic producers. Transportation costs 
limit international shipments of sodium bisulfate. U.S. exports, if 
any, are believed to be negligible. Imports during 1962-67 amounted 
to 232 pounds valued at $350 from West Germany in 1967. 

Capacity to produce sodiwn bisulfate exists in foreign countries 
wherever nitric or hydrochloric acids are produced, which includes all 
the more industrialized nations. 
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CALCIUM BORATE, CRUDE, AND SODWM BORATE, CRUDE AND REFINED 13 

Conunodity 
TSUS 
item 

Calcium borate, orude------------------ 418.12 
Sodium borate, crude------------------- 420.76 
Sodium borate, refined----------------- 420.78 

Note.--For the statutory description, see. the Tariff Schedules of 
the United States Annotated .. (TSUSA-1968) (pertinent sections thereof 
are reproduced in append.ix A to this volume). 

U.S. trade position 

The United States is the world's largest producer and consumer 
of the boron compounds covered herein, with production totaling 955 
thousand short tons, valued at $74 million in 1967. Imports have been 
insignificant but exports accounted for about one-half of domestic 
output. 

Description and uses 

'Crude sodium borate and crude calcium borate are mined from 
bedded and vein deposits. Crude sodium borate is also recovered as 
a coproduct from natural brines. These minerals are the only com
mercial source of borates and from them the other borates, such as • refined sodium borate, are manufactured in various grades and particle 
sizes. 

Crude and refined sodium borate are used principally in the manu
facture of glass products, ceramics, and porcelain enamel. These com
pounds are also used in lesser amounts in fertilizers, herbicides, and 
as raw materials for producing other boron chemicals. Crude calcium 
borate is used in forest-fire fighting and as a raw material for pro
ducing other boron chemicals. 
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14 . CALCIUM BORATE, CRUDE, AND SODIUM BORATE, CRUDE AND REFINED 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item 

418.12 
420.76 
420.78 
1./ Not 

Commodity 
Rate prior to 
Jan. 1, 1968 

Rate effective 
Jan. 1, 1972 

Calcium borate, crude------ Free Free 1/ 
Sodium borate, crude------- Free Free l/ 
Sodium borate, refined----- 0.125¢ per lb. 0.06¢-per lb. 

a staged rate. 

. The duty-free status of crude calcium borate and crude sodium 
'borate was provided for in the Tariff Act of 1930 as originally en
acted, and in the TSUS, effective August 31, 1963; effective January 1, 
l968, the duty-free rates were bound for the first time in the sixth 
round of negotiations under the General Agreement on Tariffs and Trade 
(GATT_). 

The rate effective January 1, 1972, on refined sodium borate 
represents the final stage of a concession granted by the United 
States in the sixth round of trade negotiations under the GATT. The 
first .of five annual stages of the reduction became operative Janu
ary 1, 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the 
effective date of the TSUS), through the end of 1967. The ad valorem 
equivalent of the specific rate of duty in effect prior to January 1, 
1968, is not representat.ive as imports have been negligible in recent 
years. 

U.S. oonsumption and production 

The apparent consumption of boron minerals and compounds has 
been generally increasing and is estimated to have amounted to about 
470,000 short tons in 1967. Production of primary boron minerals 
and compounds as measured by quantity sold or.used by producers 
totaled 955,000 short tons in 1967 (table l) 10 percent more than 
in 1966. In 1967, production of crude and r~fined sodium borate, the 
bulk of U.S. output of borates, was reported by three large diversi
fied chemical corporations; production of a very small amount of crude 
calcium borate was reported by one of the above concerns at two small 
mines and by a medium-size mining and chemical company at one mine. 
All the sodium and calcium borate was produced in California. 
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U.S. exports and imports 

Since January 1, 1965, refined sodium borate is the only boron 
compound covered by the summary that is separately classified in ex
port statistics. Prior to 1965, the export class included all boron 
compounds, both crude and refined, providing data to enable calcula
tion of apparent consumption. 

For several years, prior to the export classification change, ex
ports of boron compounds had been increasing and in 1964 totaled over 
383,000 short tons, a 13-percent increase over 1963 (table 2). Euro
pean countries were the major market for exports, receiving 68 percent 
of 1964 exports. Shipmenta in bulk from California to a storage depot 
in the Netherlands was begun in 1964, with the material being distrib
uted to various European countries from this depot. About .17 percent 
of total exports was exported to Asia; 8 percent to other North Ameri
can countries; 5 percent to Oceania; 2 percent to South America; and 
1 percent to Africa. Exports of refined sodium borate since 1965 have 
exceeded 150,000 tons annually (table 2) but are believed to have 
amounted to less than half the total exports of boron compounds from 
the United States. 

Inasmuch as the United States is the world's leading supplier of 
boron minerals and compounds, imports of the compounds covered by this 
summary have been insignificant. The imports of calcium borate, crude, 
mainly from Turkey, and primarily for use by the fiber-glass industry 
totaled 6,ooo short tons, valued at $202,000 in 1965; 12,000 tons, 
valued at $450,000 in 1966; and 27,000 tons valued. at $690,000 in 1967. 

World production and trade 

There is no significant production of crude sodium borate outside 
the United States. The second largest boron-mineral producing c.ountry 
was Turkey, where three companies produced crude calcium borate mainly 
for export. Output totaled 248,000 short tons in 1966. Argentina and 
Chile also reported production of calcium borate minerals, totaling 
less than 50,000 tons in 1966. Small quantities of boric acid have 
been recovered from volcanic steam vents in Italy. 
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16 CALCIUM BORATE, CRUDE, AND SODTIJM BORATE, CRUDE AND REFINED 

Table 1.--Sodium borate and calcium borate: U.S. production, imports 
for consumption, exports of domestic merchandis~ and apparent con-
sumption, 1962-67 · 

(In thousands of short tons) 

Year Production!/ 1 Imports~ 1 Exports 21·: c~~~~~tron 
I 

1962-----------1 
1963-----------: 
1964-----------s 
196.5-----------: 
1966-----------: 
1967-----------s 

647 t 

700 : 
776 t 

807 s 
866 : 
9 )) I 

4/ 
4/ 
~/ 

6 
12 
27 

292 s 
339 
383 
1.52 l 

179 I 

163 t 

.5/ 
~/ 
21 

355 
361 
393 

-- 1/ -A.s--measurec1.ily to-tai quantity of marketable boron minerals and 
compounqs sold or used by producers. 

gj Consists largely of crude calcium borate. 
J/ Includes boric acid; borates, crude and refined; and boron com

pounds (including borate esters) not elsewhere classified, 1962-64; 
includes only refined sodium borate, 1965-67. 

4/ Less than 500 tons. 
5/ Not available. 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines and the U.S. Department of Commerce. 
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Table 2.--Boron minerals, and compounds 1/: U.S. exports by major 
markets, 1962-6f 

Market 1962 

Netherlands-----: 16 1 

Japan-----------: 30 
Canada----------: 16 
United Kingdom--: 46 
France----------: 35 
West Germany----: 56 
All other-------: 93' 

Total------- =---29"""2,... 

Netherlands-----: 
Japan-----------: 
Canada----------: 
United Kingdo.m-- : 
France----------: 
West Germany----.: 
All other-------: 

Total-------: 

1,432 
2'1793 
1,875 
3,909 
2,798 
4,053 
7 ,876 

24,736 

1963 1964 1965 1966 1967 

Quantity (l,000 short tons) 

35 
35 
19 
50 
43 
64 
93 

339 

139 
37 
20 
30 
30 
28 
99 

383 

59 
22 
8 
7 
9 
5 

43 
153 

Value (l,000 dollars) 

2,562 
3,179 
1,992 
3,944 
3,395 
4,259 
8,188 

27,519 

8,462 
3,379 
·2,001 
2,932 
2,823 
2,478 
9,214 

31,289 

5;761 
1,827 

781 
645 
874 
438 

3,649 
13,975 

63 
31 
11 
8 

15 
4 

47 
179 

: 

63. 
34 
10 

7 
3 
2 

44 
163 

6,500 :· 6,755 
2 ,673 : 3 ,027 

926 : 859 
666 : 617 

1,518": 348 . 
379 : 217 

4,336 : 4,063 
16,998 : 15,886 

: : : : : : 
l/ 1962-64 classified by the Bureau of the Census as boric acid and

borates, crude and refined, and compounds (including borate esters and 
other boron compounds) not elsewhere classified; 1965-67--refined 
sodium borate only. 

Source: Compiled from official statistics of the U .s. Department of 
Commerce. 
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SODIUM CARBONATE, CALCINED (SODA ASH) 

Commodity 
TSUS 
nem 

Sodium carbonate, calcined (soda ash)----------------- 420.84 

19 

Note.--For the statutory description see the Tariff Schedules of 
the United States Annotated (TSUSA-196B) (p~rtinent sections thereof are 
reproduced in appendix A to this volume). 

U.S. trade position 

Domestic production of soda ash, which has been increasing, 
totaled 13.7 billion pounds in 1966. The United States is on a net 
export basis with respect to soda ash, havi.ng exported from. 2. 7 to 5.1 

'percent of production in recent years. Exports in 1967 amounted to 
608 million pounds. Imports have been nil or negligible in recent .. 
years. 

Description and uses 

Sodium carbonate, calcined, also known as soda ash, is a grayish
white powder made by the ammonia-soda (Solvay) process, or recovered 
from trona deposits (natural sodium sesquicarbonate deposits) in 
Wyoming and natural brines in California. The Solvay process is the 
manufacture of synthetic soda ash from salt, ammonia, carbon dioxide, 
and limestone. Operations include the heating of limestone to produce 
lime and carbon dioxide. The carbon dioxide is dissolved in wa'ter 
containing ammonia and salt, resulting in precipitation of sodium 
bicarbonate. The sodium bicarbonate is separated by filtration, dried, 
and heated to form synthetic soda ash. 

Soda ash is one of the most important industrial alkalies produced 
in the United States. Excluding natural products, such as common salt 
(sodium chloride), the volume of synthetic soda ash produced in 1966 
was exceeded only in the cases of sulfuric acid, anhydrous ammonia, 
caustic soda, chlorine, and aluminum oxide. If soda ash from natural 
sources is added to the synthetic output, this volume was exceeded in 
1966 by only sulfuric acid, anhydrous ammonia, and caustic soda. 

Soda ash is .marketed in two grades, finished dense soda ash and 
finished light soda ash; both grades are used in large quantities. 
The principal use of dense ash is in the .manufacture of glass; smaller 
quantities are used in the manufacture of aluminum. Light ash is used 
mainly in the manufacture of chemicals; smaller quantities are consumed 
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20 SODIUM CARBONATE, CALCINED (SODA ASH) 

in the manufacture of pulp and paper, soap and detergents, and in water 
treatment. Current demand is strong throughout the end-use pattern al
though co.mpetition from caustic soda in aluminum production, glass 
.manufactures, and chemical production could restrict the amounts of 
soda ash consumed in these uses, 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
Item 

420.84 

Commodity 

Sodium carbonate, 
calcined (soda 
ash). 

Rate prior to 
Jan. 1, 1968 

0.25¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.12¢ per lb. 

Tne rate effective January 1, 1972, represents the final stage 
of a concession granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). ·The first of five annual stages of the reduction became opera-

.tive January 1, 1968. Rates of duty for the individual stages are 
given_in the TSUSA-1968, an excerpt from which is reproduced as appendix 
A to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the 
effective date of the .TSUS), through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1966, was 0.56 percent. 

U.S. consumption, producers, and production 

Domestic consumption rose from about 10,9 billion pounds in 1962 
to 12.9 billion pounds in 1966, an increase of about 19 percent 
(table 1). The bulk of the increase has been for the m6U1ufacture of 
glass. While no important new end-uses have been developed recently, 
consumption throughout the established use pattern has been uniformly 
above that of previous years. Virtually all soda ash consumed domesti
cally has been supplied by domestic producers. 

Soda ash is produced in the United States by 9 large integrated 
chemical co.mpanies. Six of the companies produce soda ash by the 
ammonia-soda process in plants situated in Louisiana, Michigan, New 

. York, Ohio, Texas, and Virginia, These synthetic plants have ·been in 
operation since before World War II; the last synthetic plant went on 
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SODIUM CARBONATE, CALCINED (SODA ASH) 21 

stream in. 1934. Four of the companies (including one that produces 
soda ash synthetically) recover soda ash from natural brines in Cali
fornia and from trona deposits in Wyoming. Two of the synthetic pro
ducers and three non-soda ash producers have indicated an interest in 
producing soda ash from the Wyoming trona deposits. 

Domestic production of soda ash increa.sed from 11.2 billion pounds 
in 1962 to about 13.6 billion pounds ln 1966, or by about 22 percdat 
(table l). Increased demands all through the end·-use pattern plus 
more than a doubling of exports dttr'ing the p~H1.od account for the in
crsase in production. More than one-half the increase is due to the 
growth of soda ash production from natural brines and trona deposits. 

U.S. e:xports and imports 

Exports of soda ash increased steadily from 303 million pounds in 
1962 to 608 million pounds in 1967 (table 2). During this period from 
2.7 to 5.1 percent of annual production was exported. Canada and Mexico 
were the principal markets, Other important markets included the 
Republic of Korea, Venezuela, New Zealand, and Argentina. 

Imports of soda ash have been nil or negligible during 1962-67 
(table 3). There were no imports reported for 1967; 141,000 pounds 
valued at $1,830, in 1962, values of less than $500 a year for 1963-65, 
and 3,000 pounds valued at $1,20S, in 1966. Canada, Japan, and the 
United Kingdom were the only sources during the period. Imports in 
1962 and 1966 amounted to less than 0.05 percent of consumption. 

Foreign production and trade 

Soda ash is produced in all industrialized nations of the world. 
The United States is the largest producer and the U.S,S.R, probably 
ranks second, Among non-communist countries, West Germany, the largest 
producer in Western Europe, ranks second to the United States in volume 
of production. France, Japan, Italy, Poland, and Canada follow West 
Germany in order. Production has been reported from or is known to 
exist in Argentina, Austria, Belgium, Brazil, Chile, Colombia, Egypt, 
India, Israel, Kenya, Mexico, the Netherlands, Norway, Pakistan, 
Portugal, Rumania, Spain, Republic of South Africa, Taiwan, the United 
Kingdom,. and Venezuela. 

A substantial amount of soda ash moves in international trade from 
the industrialized nations to the less developed countries of the world. 
The smaller and poorer nations have requirements for soda ash they can
not meet due to a lack of such indigenous resources as the capital to 
build the necessary plants, the technical know-how, or one of the basic 
raw materials, such as salt. 
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22 SODIUM CARBONATE, CALCINED (SODA ASH) 

Table 1.--Sodium carbonate, calcined (soda ash): U.S. production, im
ports for consumption, exports of domestic .merchandise, and apparent 
consumption, 1962-67 · 

(Quantity in thousands of pounds; value in thousands of dollars) 
Apparent 

Year Production Imports Exports consumption 

. 
1962------------~------: 11,169,326 
1963---------~---------: 11,601,530 
1964-------------------: 12,445,802 
1965--~---~-----------: 12,840,842 
1966-------------------: 13,655,410 
1967------------------- : ___ l.._/ _______ ___.__,_ ________ _ 

. : 
1962-------------------: 
1963-------------------: 
1964-------------------: 
1965-------------------: 
1966------~------------: 
1967--·----------------: 

lf .Not available. 
y 'Less than $500 •.. 

1/ 
I/ 
1/ 

i~ 
11 

' . . 

Source: Co.mpiled from official statistics of the u.s. Department of 
Commerce. 
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Table 2.--Sodium carbonate, calcined (soda ash): U.S. exports of do-
mestic merchandise, by principal markets, 1962-67 

Market 

Canada----: 
Argentina-: 
Mexico----: 
Venezuela-: 
Republic . . 
of Korea-: 

New 
Zealand--: 

South 
Viet-Nam-: 

Colombia--: 
All other-: 

Total--: 
': 

Canada---- : 
Argentina-: 
Mexico---- : 
V ene zue la- : 
Republic 

of Korea-: 
New 
Zealand--: 

South 
Viet-Nam-: 

Colombrta--: 
All other-: 

Total--: 

Source: 
Commerce. 

1962 1963 : 1964 
: 

: 1965 1966 1967 : . 
Quantity (1,000 pounds) 

42,189 102,092 223 ,856 218,286 256,852 290,645 
30,475 32,215 50,493 I 15,784 54,355 99,007 

155,617 153,038 175,407 197,575 210,746 96,550 
19,810 22,489 35,428 36,052 38,730 39,092 

13,422 15,503 4,961 37,428 45,706 18,992 

411 2,952 9,928 15 '380 12,603 12,741 

882 3,900 7 ,377 11,156 20,036 4,672 
4,674 1,869 9,803 7,291 17,486 50 

351747 331304 341244 15 1255 341812 462493 
303,227 367,362 551,497 554~207 691,326 608z242 

Value (1,000 dollars) 

796 1,755 3,571 3,679 4,560 4,958 
379 325 615 212 938 1,512 

2,366 2,280 2,640 3,177 3,261 1,443 
301 333 426 387 383 396 

: 
157 193 97 689 711 313 

5 40 )08 238 346 222 

11 47 93 156 518 9) 
66 28 124 98 402 3 

612 721 661 394 11130 974 
4,693 5' 722 8,535 9,030 12,249 9,914 

: 
Compiled from official statistics of the U.S. Department of 
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24 SODIUM CARBONATE, CALCINED (SODA ASH) 

mable 3.--Sodium carbonate, calcined (soda ash): U.S. 
imports for consumption, by s:>urces, 1962-67 

Source 1962 

Canada----~------------: 100 
United Kingdo.m---------- : 19 
Japan-------------~----: 22 

1963 : 1964 : 1965 : 1966 1967 

Quantity·(l,000 pounds) 

- : 

1/ 
3 

'!I 
Total-------------- :----.14'"""1- 3 

-----------------------------------------·-----------~ 

Canada------------------: 
United Kingdo.m----------: 
Japan-------------------: 

Total---------------: 

1/ Quantity not reported. 
]/ Less than 500 pounds. 

$235 
1,149 

446 
1,830 

Value 

$664 
$312 $214 $218 544 

312 214 218 1,208 

Source: Compiled from official statistics of the u.s. Department of 
Commer_ce. · 
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Commodity 
TSUS 
item 

Sodium carbonate, hydrated, and 
sesquicarbonate----------------------- 420.86 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Domestic production is estimated to be about 80,000 tons annually. 
Imports and exports are small relative to domestic production. Domes
tic consumption is supplied almost entirely by U.S. produce·rs. 

Comment 

Sodium carbonate, monohydrate, also known as crystal carbonate 
of soda monohydrate, is used in medicine, photography, and in the 
manufacture of cleaning and boiler compounds. Sodium carbonate, 
decahydrate, also known as sal soda or washing soda is used ~n wash
ing textiles, in bleaching linen and cotton, and as' a general cleaner. 
Sodium sesqui~arbonate is used in laundering, tanning, silk degumming, 
general cleaning, and as an ingredient in bath crystals. 

The column 1 rates of duty applicable to imports (see gen~ral 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

420.86 Sodium carbonate, hydrated, 0.25¢ per lb. 
and sesquicarbonate. 

Rate effective 
Jan. 1, 1972 

0.1¢ per lh. ]/ 

!/ This rate, as well as those for 1970 and 1971, is contingent; see 
footnote 1 to Staged Rates and Historical Notes to pt, 2 of schedule 4 
of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (nATT). 
The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the 
effective date of the TSUS), through the end of 1967. 

July 1968 
4:4 



26 SODIUM CARBONATE, HYDRATED, AND SESQUICARBONATE 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1966,was 0.46 percent. 

These sodiwn carbonates are produced in the United States by six 
large integrated chemical companies chiefly from natural brines 
(Searles Lake, California) and trona deposits (natural sodium sesqui
carbonate) in Wyoming. Domestic production is not reported in of
ficial statistics but it is estimated to range f~om 70,000 to 90,000 
tons annually. 

U.S. imports (see accompanying table) varied between 9,000 and 
19,000 pounds per year from 1962 to 1967. Virtually all of such im
ports were from the United Kingdom. U.S. exports have been negligible. 
Domestic consumption is supplied almost entirely by U.S. producers. 

Capacity to produce these sodium carbonates exists in Canada, the 
Netherlands, the United Kingdom, and West Germany. The limited uses 
for these low value compounds, however, prevent their becoming impor
tant items in international trade. 
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Sodium carbonate, hydrated, and sesquicarbonate: U.S. imports 
for consumption, by sources, 1962-67 

Source 1962 

l 

United Kingdom---: 9 
Japan------------: 

Total--------: 9 l 

United Kingdom---: $1,114 
Japan------------: 

Total--------1 1,114 

!/Less than 500 pounds. 

1963 1964 : 1965 : 1966 
: . . 

Quantity (1,000 pounds) 

17 16 

17 16 

Value 

$926 : $1, 518 
- : 

10 14 
- : 5 

10 : 19 : 

$1,015 $3,993 
- I 6,528 

926 1,518 z 1,.015 10,521 

1967 

1/ 
y 
!/ 

$1,395 
340 

1,735 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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SODIUM CHLORATE 

Commodity 
TSUS 
item 

Sodium chlorate---------------- 420.88 

29 

Note.--For the statutory descripUon, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

In 1966, domestic production (308.4 million pounds, valued at 
$20.6 million) supplied an estimated 99 percent of the sodium chlorate 
consumed in the United States. Probably less than 1 percent of output 
has been exported. · 

Descriution and uses 

Sodium chlorate is a colorless crystalline compound which is made 
by the electrolysis of sodium chloride (common salt). Electrolytic 
production of sodium chlorate from a water solution of sodium chloride 
in a typical process involves four main steps. Step one--chlorine pro
duced at anode combines with water to form sodium hypochlorite and 
hypochlorous acid. Step two--sodium hypochlorite and hypochlorous 
acid solution is sent to a degasser where hydrogen is removed. Step 
three--sodium h~-pochlorite and hypochlorous acid solution is cooled. 
Step four--solution is sent to a reactor where hypochlorous acid is 
converted into sodium chlorate. The main use for sodium chlorate is 
in the bleaching of paper pulp. It has other important uses in the 
manufacture of perchlorates and other chlorates, matches and explo
sives; in ore processing; in leather tanning and finishing; and as a 
herbicide and defoliant. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
Item Commodity 

Rate prior to 
Jan. 1, 1968 

420.88 Sodium chlorate------------ 0.75¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.37¢ per lb. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
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The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the ef
fective date of the TSUS), through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1961 was 11,8 percent. 

U.S. consumption, production, exports and imports 

The consumption of sodium chlorate is estimated to be distributed 
as follows: 40 percent for paper manufacture, 26 percent for per
chlorates and other chlorates, 20 percent for herbicides, and 14 per
cent for other products and processes. 

Sodium chlorate is produced by five large (multiproduct) chemical 
companies, with plants situated in Kentucky, Louisiana, Mississippi, 
Nevada, New York, and Oregon. The industry capacity is reported to 
be 341 million pounds per year. Production has increased steadily 
during 1962-66 frcm 223.6 million pounds, valued at $17.9 million, in 
1962 to 308.4 million pounds, valued at $20.6 million in 1966, as 
shown in the foll9wing tab~lation (compiled from official statistics 
of the u.s. Department of Commerce): 

Sodium chlorate: U.S. production 1962-66 

Year Quantity 
(1,000 pounds) 

·1962--------------------- 223,596 
1963--------------------- 248 596 . , 
1964--------------------- 272,502 
1965--------------------- 268,628 
1966--------------------- 308,382 

Value 
(1,000 dollars) 

17,945 
19,686 
21,486 
19,638 
20,617 

Exports are not reported separately in official statistics, but 
it is estimated that they have amounted to less than one million pounds 
annually. Imports of sodium chlorate (see accompanying table), pre
dominantly frcm Canada and ~ranee, have varied during 1962-67. They 
totaled 7.9 million pounds, valued at $494,000 in 1962. From 1962 to 
1965 the trend was downward, reaching 4.8 million pounds, valued at 
$335,0001 in 1965, Imports increased in 1966-67, totaling 8.9 million 
pounds, valued at $572,000, in 1967. Imports in 1966 constituted 
2.1 perc~nt of total supply. 
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Foreign production and trade 

In addition to the countries shown in the import table, plants 
producing sodium chlorate have been reported located in the Belgian 
Congo, East Germany, Mexico, the United Kingdom, and West Germany. 
Production in Canada is increasing,stirmlated by the expansion of the 
paper pulp industry. A portion of the increased production in Canada 
is contributed by subsidiaries of U .:3. producers. The bulk of the 
foreign production is in the hlghly industriali:~ed countries. 

Sodium 

Source 

Canada-----------: 
France-----------: 

Total--------: 

Canada-----------: 
France-----------: 

To~al--------: 

Source: Compiled 
Co:nmerce. 

chllwate: u.s. imports for c onsurnption, 
by sources, 1962-67 

1962 1963 L964 1965 I 1966 1967 . . 
Quantit;r (1,000 pounds) 

1,709 J,484 2, 923 4,251 6,250 8,965 
6,173 u,359 1,909 510 299 

7,882 7,843 4,832 4, 761 6,549 8,965 

Value (1,000 dollars) 

134 263 220 302 Lu5 572 
360 2u4 116 33 18 

494 507 336 335 463 572 

' from official statistics of the U.S. Department of 
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Commodity 

Sodium chlorides 
In brine------------------------
In bulk-------------------------
Other----------------------------

'!SUS 
item 

420.92 
420.94 
420.96 

33 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Sodium chloride (salt) is one of the most important industrial 
clamicals. The United States is the largest producing and consuming 
country of sodium chloride in the world. In 1967, U.S. apparent con
sumption was over 41 million short tons, with imports supplying about 
1 percent of the total. Exports were less than·2 percent of production. 

Description and uses 

Sodium chloride occurs in nature as a brine and in crystalline 
salt beds. The mineral may be almost any color due to minute quan
tities of various impurities or physical properties. Sodium chloride 
in solution (brine) occurs as ocean water, lake water, and ground 
water, in various salt concentrations. Sodium chloride in brine may 
be used as such after concentration by evaporation and purification 
·or may be recovered as crystalline material by further evaporation. 
Bedded sodium chloride deposits are exploited by conventional mining 
methods or by solution mining. Sodium chloride recovered by solution 
mining may be used as brine or recovered by evaporation and crystalli
zation. Sodium chloride from either brine or bedded deposits can be 
packaged in various forms, including pressed blocks, or sold in bglk. 
Evaporated salt is produced by evaporation and crystallization of 
both natural brines and brines ·produced from solution mining. Rock 
salt is produced by conventional hard rock mining of massive salt 
deposits. 

The main use of sodium chloride is as a raw material in the 
production of a large number of chemicals such as chlorine, caustic 
soda, soda ash, hydrochloric acid, and bleaches. Other important 
uses are in snow and ice removal and roadbed stabilization. Addi
tional uses include food and water processing, tanning, textile dye
ing, soap making, oil refining, and as table salt. 
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U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item 

420.92 
420.94 

420.96 

Rate prior to 
Commodity Jan. 1, 1968 

Sodium chloride: 
In brine------------------ 10% ad val. 
In bulk------------------- 1.7¢ per 

100 lb. 
Other--------------------- 3.5¢ per 

100 lb. 

Rate effective 
Jan. 1, 197 2 

5% ad val. 
0.8¢ per 

100 lb. 
Free 

The rates effective January 1, 1972, represent the final stage 
of concessions granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reductions became 
operativ-e January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rates shown above as existing prior 
to January 1, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effective date of the TSUS), through the end of 1967. The 
ad valorem equivalent of the specific rates of duty in effect prior to 
January 1, 1968, on sodium chloride in bulk and other sodium chloride, 
based on imports in 1967, were 10.0 percent and 3,4 percent, respectively. 

U.S. consumption 

The annual apparent consumption of sodium chloride has been in
creasing since 1962 and in 1.967 totaled 41.1 million short tons 
(table 1). ·In 1967, production of chlorine accounted for 42 percent 
of domestic salt consumption; production of soda ash accounted for 
18 percent; and that of all other chemicals, 5 percent. Thus, the 
chemical industry consumed two-thirds of the domestically produced 
sodium chloride used, and of this, 85 percent was consumed as brine. 
Snow and ice removal and road stabilization accounted for 14 percent 
of' domestic output, while household table use totaled about 3 percent. 

Data on consumption of imported material are incomplete. The 
imported salt in brine, which· totaled 657,000 short tons in 1966 and 
443,000 tons in 1967, was consumed in the manufacture of chemicals. 
The use of imports of the other two classes of salt is believed to 
have followed generally the use pattern of the domestic material. 
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U.S. producers 

In 1966, sodium chloride was produced by 58 companies at 102 
plants located in 18 States. Louisiana was the leading producing 
State in 1967 and plants located there supplied 25 percent of the 
total output; Texas was second (21 percent); Ohio was third (14 per
cent); New York was fourth (13 percent); and Michigan was fifth 
(12 percent). Other States reporting production included Alabama, 
California, Colorado, Hawaii, Kansas, New Mexico, Nevada, North 
Dakota, Oklahoma, Utah, Virginia, and West Virginia. 

Ten companies, each producing more than one million tons, oper
ated 39 plants, which, in the aggregate, accounted for 84 percent of 
the total U.S. output of sodium chloride; 14 companies, each producing 
from 100,000 to 1 million tons, operated 27 plants and together sup
plied 14 percent of the total; and 33 companies, each producing less · 
than 100,000 tons, operated 36 plants and accounted for the remaining 2 
percent of the total U.S. sodium chloride production. 

U.S. production 

The production of sodium chloride in the United States, as 
measured by the quantity sold or used by producers, has been increas
ing since 1962 and totaled 38.9 million short tons in 1967 (table 2). 
Production of sodium chloride in brine has accounted for from 56 per
cent to 58 percent of the total output each year during this period. 

U.S. exports 

Exports of sodium chloride from the United States during the 
period 1962-67 have ranged from a high of 781,000 tons to a low o~ 
594,000 tons and totaled 678,000 tons in 1967 (table J). Japan has 
been the major market, taking 55 percent or more each year. Canada, 
the only other significant market, accounted for about 30 percent of 
the 1967 exports. 

u.s~ imports 

Total imports of sodium chloride into the United States in 
1967 amounted to 2.8 million tons (table 4). Imports of sodium 
chloride in brine were not separately classified until August 31, 
1963, and no data are available for estimating earlier imports; 
thus, the total import statistics beginning with 1964 are riot 
comparable with import statistics of previous years. Imports 
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of sodium chloride in bulk have been increasing since 1962 and totaled 
2.4 million tons in 1967. Imports of sodium chloride not elsewhere 
enumerated have ranged from 15,000 to 10,000 tons annually during this 
period. 

Canada has been the major source of imports and supplied 50 per
cent in i967. Mexico was the second largest source, supplying 29 per- · 
cent of imports} the Bahamas were third, with 9 percent. Other sources 
importing in 1967 included Tunisia and the United Arab Republic. 

World production and trade 

S.odium chloride is produced in nearly every country of the world. 
Largely because of the low unit value of sodium chloride, relatively 
small amounts enter international trade. World production, as pub
lished by the Bureau of Mines, totaled 122 million short tons in 1967. 
The· major producing countries, in addition to the United States, in- · 
elude Mainland China, the U .S .s .R., the United Kingdom, West Germany, 
India, France, and Canada. 
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imports for consumption, Table l.~-Sodium chloride: U.S. production, 
exports of domestic merchandise, and apparent consumption, 1962-67 

Pro- Apparent l Ratio of 
Year duction Imports 1 Exports consumption t 

imports to 
: consumption 

1,000 1,ooo l l·,ooo 1,ooo l \. 

short short short l short 
tons tons tOriS tons Percent 

: 
1962-----l 28,807 1/ 1,374 671 29,510 4. 7 
1963--~--l 30,641 l y 1,377 781 31,237 4.4 
1964-----l 31,623 2,261 594 33, 290 I 6.8 
1965-----: 34,687 2,410 l 688 36,409 I 6·.6 
1966-----: 36, 463 l 2,480 l 663' l 38,280 l 6.5 
1967-----: 38, 946 : 2,844 l 678 41,112 6.9 

l I 

!/ Does not include an unknown quantity of imp~rt.ed salt in brine. 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines and U.S. Department of Commerce. 

Table 2.--Sodium chlorides U·.S. production by methods of recovery, 
1962-67 

Year Evaporated . Rock Brine Total 

Quantity (1,000 short tons) 

l 
1962------: 4,643 7, 726 l 16, 438 l 28,807 
1963------: 4,771 l 8,345 l 17, 525 l 3·0, 641 
1964-----c 4,702 8,554 18,367 l 31,623 
1965------: 4,925 9,810 19,952 34:;687 
1966------: 5,035 10,080 I 21,348 l 36, 463 
1967------: 5,289 I ll,661 21, 996 38,946 

Value (1,000 dollars) 

l 

·1962------1 75, 075 l 46,874 52,892 l . 174,841 
1963------: 77 ,020 l 51,648 l 55,921 : 184,589 
1~64------: 80,052 52,290 68,364 : 200,706 
1965------: 82,737 57,710 75, 252 l 215,699 
1966------: 88, 754 l 61,118 I 80,113 I 229,985 
1967------: 95,846 l 71,953 83,411 l 251,210 

I l 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines. 
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Table J.--Sodiwn chloridei U.S. exports of domestic merchandise, by 
principal markets, 1962-67 

Market 1962 : 1963 I 1964 : 1965 
8 I I 

1966 g 1967 

1 Quantity (l,000 short tons) 
I~------~----------------------------------------------~ g 

Japan-------------1 
Other Asia--------: 
Canada------------: 
Other North 1 

America---------: 
South America-----1 
Europe------------1 
·Africa------------1 
Oceania-----------i 

Total---------8 

Japan-------------: 
Other Asia--------: 
Canada------------: 
Other North z 

America---------1 
South America-----: 
Europe------------:· 
Africa------------ a 
Oceania-----------: 

Total---------1 

. . 
506 8 

4 : 
120 g 

I 

12 : 
5 ~ 

11 I 

6 I 

7 g 

671 I 

g 

2, 148 I 

52 I 

921 ; 
I 

279 g 

53 I 

92 8 

33 I 

60 l 

3,638 i 

563 
9 I 

152 

17 
8 

12 I 

12 
8 I 

781 I 

I 

349 I 
6 : 

196 I 

6 
9 

18 
5 I 

5 I 

594 I 

I 

379 g 

!.I s 
163 J 

1/ 
Y. 
l/ 
l/ 
11 

688 

Value (l,000 dollars) 

2,395 I 

88 
1,057 g 

257 
71 I 

91 
144 

37 

4,140 

1,457 
105 

1,370 I 

1,601 
1/ I 

i;414 
171 l I r· 
lb~ r~ 
48 r; 
45 s Q ---

3,373 I 4,285 : 

1/ Further co.untry detail not available, 

: 
429 I 

l I 

177 I 

I 

6 : 
46 ; 

2 
l 
1 I 

461 
2 

205 

5 
l 
l 
l 
2 

663 I 678 

1,890 I 2,099 
119 I 121 

1,637 J 1,739 
I 

286 I 289 
263 I 80 
142 : 123 

52 I 37 
83 I 95 ---4,472 I 4,583 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Table 4.--Sodium chloride: U.S. imports for consumption, 
by classes, 1962-67 

Year In brine In bulk Other Total 

Quantity (l,000 short tons) 
. : . 

1962------l 1/ 1,359 I 15 1,374 
1963------: !/ 1, 367 t 10 1,377 
1964------: 590 l, 661 s 10 : 2,261 
1965------1 645 l, 751 : 14 2,410 
1966------1 657 1,811 I 10 2,478 
1967------: 443 2,387 : 14 2,844 

I 
Value (1,000 dollars) 

I . . . . 
1962------1 l/ 4,843 I 254 : 5,097 
1963----:..-: !I 4, 916 l 158 I 5,074 
1964------: 162 I 5, 358 : 158 5,678 
1965------: 179 I 6,085 I 241 6,505 
1966------1 204 I 6,052 : 208 6,464 
1967------: 129 : 8,130 : 282 8 ,51.il 

l/ Imports of sodium chloride in brine not separately classified; no 
data available for estimates. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Table 5.--Sodium chloride: u.s. imports for consumption, by principal 
sources, 1962-67 

1962 1963 
. 

1964 : 1965 
. 

1967 Source 
. . 1966 
: . : . 

Quantity (1,000 short tons) 
. . 

Canada!/---~---: 678 645 1,280 1~432 
Mexico-----------: 407 353 527 480 
Bahamas----------: 203 218 292 344 
Tunisia----------: 26 84 109 
United Arab 

.Republic-------: 8 24 
Spain---~-------: 45 116 27 45 
Dominican 

Repub lie------- : 29 23 
Jamaica----------: 11 10 4 
All other--------: l 1 '5_/ 'l_/ 

Tot~l 1/-----: 1,374 1,377 2,261 2,410 

Valu.e (1,000 dollars) 

: 
Canada 1/--------: 3,558 3,344 3,434 4,017 
~exico-:---------: 511 492 679 744 
lhibamas----------: 784 843 1,155 1,305 
T~nisia----------: 55 222 303 
United Arap:. . . 

Republie-------: 18 57 
Spain-----~------: 126 296 72 135 
Dominican :· 

Repub lie-:"'-... --- : 88 46 
Jamaica------~---: 30 26 10 . '. 
All other--------: }./ }./. 3 1 

Tota1· ]/--... --: 5,097 5,074 5,678 . 6,505 . 
: : . 

1/ Includes aelt in brine for 1964-67. 
2/ Less than 500 tons. 
]/ Less than 500 dollars. 

Source: Compiled from official statistics of the 
Connnerce. 

1,320 1,436 
636 830 
330 270 
124 169 

27 48 
43 

- . 91 . 
2,480 2,84~ 

3,502 4,859 
982 1,724 

1,234 1,005 . 
371 542 

66 159 
305 

4 252 

6,464 8,541 

u.s. Department of 
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SODIUM CHROMATE AND DICHROMATE 

Commodity 
TSUS 
item 

Sodium chromate and dichromate---------- 420.98 

41 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated ('ISUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). · 

U.S. trade position 

Sodium chromate and dichromate are made from imported chrome ore 
(chromite). Domestic production was about 283 million pounds in 1966, 
and consumption, about 326 million pounds. The United States, normally 
a net exporter of sodium chromate and dichromate, became a·net importer 
in 1965-67. · In 1965-66, imports amounted to )6.0 million and 48.~ 
million pounds, respectively. 

Description and uses 

Sodium chromate is a yellow, crystalline compound whose main us·e· 
is in the manufacture of chromium metal and chrome compounds; .. other 
uses include dyeing, leather tanning, paint pigments, and as a wood 
preservative. Sodium dichromate, the more important of the two com
pounds, is a brilliant orange-to-red crystalline compound. The most 
important use for sodium dichromate, also known as sodium bichromate, 
is in the manufacture of pigments. Other uses include leather· tanning, 
manufacture of chromic acid, !TB tal treating, wool dyeing, and chrome 
plating. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see generaL 
headnote 3 in the TSUSA-1968) are as followsz 

TSUS 
item Commodity 

420.98 Sodium chromate and 
dichromate. 

Rate prior to 
Jan. 1, 1968 

1. 75¢ per lb. 

Rate effective 
Jan. 1, 1972 

o.87¢ per lb. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
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The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the ef
fective date of the TSUS), through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1967 was 20.0 percent. 

U.S. consumption 

During the years 1962-66, U.S. annual consumption (table l) of 
sOdium chromate and dichromate increased from 250 million pounds in 
1962 to 326 million pounds in 1966. The bulk of the sodium chromate 
and dichrom.ate consumed in the United States has been supplied by 
domestic prcxiucers. 

U.S. producers and production 

Sodium chromate and dichrom.ate are produced by five large (multi
product) chemical companies with plants located in Maryland, Missouri, 
New Jersey, New York, Ohio, and Texas. Domestic production (table 1), 
during 1962-66, increased from 255 million pounds in 1962 to 283 mil
lion pounds in 1966. Total capacity of the industry is reported to be 
412 million pounds annually (hydrous sodium bichromate equivalent). 
Expansions now in progress are expected to raise the annual capacity 
to 480 million pounds by the end of 1968. 

U.S. exports 

Exports of sodium chromate and dichromate (table 2) during 1962-67 
have averaged about 9 million pounds annually, ranging from 5.2 million 
pounds in 1966 to 13.3 million pounds in 1964~ In 1966, exports amount
ed to 1.8 percent of production. Canada, Mexico, and South America have 
been the chief markets for U,S. exports. The United States was a net 
exporter through 1964. A huge increase in imports in 1965 plus a de
crease in exports advanced imports ahead of exports for the first time 
during the period covered. · 

U.S. imports 

During 1962-67, imports (table 3), consisting chiefly of sodium 
dichromate, showed an upward trend through 1966, increasing from 5.1 
million pounds in 1962 to 48.3 million pounds in 1966. In 1967, imports 

July 1968 
4:4 



SODIUM CHROMATE .AND DICHROMATE 43 

decreased to 16.4 million pounds, valued at $1.4 million. The huge 
increase of imports in 1965-66 reportedly was largely the result of 
increased demand for chrome plating by the automobile industry. The 
Republic of South Africa, where one large domestic chemical company 
has a chrome ore mining facility, has been the most consistent source. 
Japan has been a regular source since 1962. France, Italy and the 
U.S.S.R. became suppliers for the first ti~e in 1965. 

Foreign production and trade 

In addition to the countries shown in table 3, production of 
sodium dichromate has been reported for India, Rwn.ania, and Turkey. 
Economic deposits of chromite (raw material from which sodium chromate 
and dichromate are produced) are located mainly in non-industrial 
countries. With the exception of the U.S.S.R., the industrial coun
tries import chromite ore for processing into sodium chromate, 
dichromate, and other products. 
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Table 1.--Sodiwn chromate and dichromate: U.S. production, imports 
for conswnption, exports of domestic merchandise, and apparent con
sumption, 1962-67 

(Quantity in thousands of pounds; value in thousands of dollars) 
: : : 1 & Ratio 

. : r r : Apparent s {percent) of . 
· Year Production : Imports 1 Exports : conswnption : imports to 

t . . . l ' . 
1962-----t 2.54, 956 : 5, 065 I 

1963-----: 267, 744 : 6,937 l 
1964-:..---r 27.5' 742 : 6, 909 : 
1965-----: 282,016 : 36,000 I 

1966-----1 292, 956 I 48,271 : 
1967-----g _!/ 16,4h6 

. f 

I : 
1962-----1 32, 557 I 388 I 

196.3-----1 .32,191 I .562 I 

1964-----J 31, 759 I 671 I 

1965-----l 32, 916 1. 3,205 
1966-----: 35,861 : 4,142 
1967-----s !/ 1,438 t 

f . . . 
1/ Not available. 

Source: Compiled from of£icial 
'Commerce• 

Quantity 

l 

9,99.5 : 
10,1.54 l 

13,339 : 
8,032 l 

.5,237 t 

6,618 

Value 

1,162 I 

1,117 l 
1,459 

862 
569 : 
684 t 

statistics of 

1 conswnption 

s 
250,026 I 2.0 
264,.527 l 2.6 
269,312 I 2.6 
309,984 l 11.6 
32.5,990 I 14.8 
1/ l/ 

Jl,78.3 I 

.31, 636 l 

JO, 971 I 

35,279 l 

39,434 : 
.}/ 

the U.S. Department of 
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Table 2.--Sodium. chromate and dichromate: U.S. exports of domestic 
merchandise, by principal markets, 1962-67 

Market 

: 
Canada-----------: 
Colombia---------: 
Chile------------: 
Mexico-----------: 
Argentina--------: 
Iran-------------: 
All other--------: 

Total--------: 

Canada-----------1 
Colombia---------: 
Chile------------: 
Mexico-----------1 
Argentina--------: 
Iran-------------: 
All other--------: 

Total----..: ___ , 

1962 1963 ~ 1964 ~ . 1965 : 1966 

Quantity (1,000 pounds) 

6,112 
401 I 

405 
1,773 

506 

6,177 
882 I 

128 
1,285 

463 

8,540 
718 
352 

2,415 
637 I 

- t 

798 1,219 677 I 

9,995 I 10,154 I 13,339 

5,723: 
473 : 
466 t 

715 
231 I 

87 I 

337 I 

8 ,032 I 

Value (1,000 dollars) 

707 
49 : 
46 : 

205 
62 I - : 

669 
95 
14 : 

lli8 
52 

93 I 139 ----
1, 162 I 1, 117 

909 
79 : 
38 

278 : 
73 

82 

1,459 

. . 
623 t 

54 : 
43 : 
77 : 
20 I 

10 
35 

862 

4,017 I 

198 
128 
326 

156 
412 

5' 237 : 

432 
24 : 
12 : 
28· : 

23 
so 

569 : 

1967 

5,486 
616 
46 

470 

6,618 

574 so 
4 

56 

684 

. Source: Compiled from official statistics of the U.S. Department of 
Corrunerce. 
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Table ).--Sodium chromate and dichromate& U.S. imports for· con- .~ 
sumption , by principal sources, 1962-67 

Source 

I 

Republic of Souths 
Africa---------: 

u.s.s.R. 1..1------: 
Japan-----~------1 
Italy------------1 
France-----------1 
West Germany-----1 
Denmark----------: 
United Kingdom---s 
All other--------: 

Total--------: 

: 
Republic of S outhr 

Africa-~-------: 
u.s.s.R. 1/------1 
Japan-----=-------: 
Italy------------1 
France-----------1 
West Germany-----: 
Denmark----------1 
United Kingdom---: 
All other--"'.'--.---1 

Total--------1 

1962 J 196) I 1964 l ·1965 l 1966 I 1967 

4,430 

635 I 

- I 

- I 

- l 

- I 

5,065 l 

327 I 

- I 

61 l 

- I 

- I 

- I 

- I 

- I 

- I ----
388 

I I I I 

Quantity (l,000 pounds) 

I 

I 

3,002 I 

- I 

J, 935 I 

- I 

- l 

- l 

- I - : 
- l 

6,937 I 

3,188 I 

- r 
3,670 l 

- I 

- I - : 
- I 

- I 

51 I 

6,909 I 

I 

3, 991 I 

3, 287 I 

9,844 I 

9,920 I 

551 : 
6,594 : 

- : 
l, 592 l 

221 I 

)6,000 I 

Value (l,000 dollars) 

221 l 

- I 

341 I 

- r 
- I 

- I 

- I 

- : 

562 I 

I 

356 I 357 I 

- I 282 I 

310 I 822 I 

- l 936 l 

- I 50 I 

- I 594 I 

- I - I 

- I 144 l 

5 I 20 I 

671 I J,205 I 

I 

4,537 I 
8, 809 I 

13, 631 I 

lI,867 I 

1,545 I 

5,953 l 

960 I 

- I 

5,810 
4,808 
2,645 
2,ao4 

220 

l, 169 I 761 

48,271 I 16,448 

I 

344 I 

725 I 

l, 114 I 

1,101 I 

129 I 

544 r 
89 I 

- I 

494 
430 
221 
206 

23 

96 I 64 
---

4,142 I 1,438 

1/ Imports from all countries for the years·shown ·were subject to 
the same rates of duties; imports, however, from the U.S.S.R. after 
Jan. 1, 1968, are subject to the column 2 rate of TSUSA while imports 
from non-communist countries are dutiable at the GATT rate. 

' Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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TSUS 
Commodity item 

Calcium cyanide------------------------ 418.20 
Copper cyanide------------------------- 418.69 
Potassium cyanide---------------------- 420.12 
Sodium cyanide------------------------- 421.02 
Zinc cyanide------------------~-------- 422.73 
Inorganic mixtures in chief value of 

the foregoing or of mercury 
cyanide------------------------------- 423. 82 

Note.--For the statutory description, see the Tariff Schedules of 
the United Stat.es Annotated (TSUSA-1968) (pertinent sections thereof 
arc reproduced in appendLx A to this volume). 

U.S. trade position 

U.S. consumption of calcium cyanide is supplied entirely by 
imports, which were 33 million pounds, valued at $1.35 million, in 
1967. Domestic production of the remaining cyanide compounds and 
mixtu~es is estimated at 35 to 40 million pounds annually and imports 
were 24. 38 million pounds, valued at $3:44 million, in 1967. ··Exports 
of sodium cyanide were 10.25 million pounds, valued at $1.41 million, 
in 1967. 

Description and uses 

This summary deals with several inorganic cyanide canpounds and 
mixtures that are free of duty under the TSUS. Principal among these 
are calcium cyanide, potassium cyanide, and sodium cyanide. Inorganic 
cyanide compounds other than those discussed herein are included.ln . 
the summaries pertaini~g to the positive ion (cation) of the compound. 
Mercury cyanide (item 419.53), for example, is included in the summary 
on inorganic mercury compounds, and silver cyanide (in item 420.60) 
is included in the summary on inorganic silver compounds. 

All inorganic cyanide compounds and mixtures are extremely 
poisonous. Commercially, the most important of these is sodium 
·cyanide, a white deliquescent crystalline substance produced chiefly 
by reacting elemental sodium with ammonia and charcoal or by absorb
ing hydrocyanic acid in a solution of sodium hydroxide; it is used 
mainly in electroplating, in heat treating metals, in extracting gold 
and silver from their ores, as a pesticide, and as a chemical inter
mediate. Potassium cyani::l.e, also a white deliquescent substance, is 
produced from potassium carbonate, ammonia, and carbon, or recovered 
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as a byproduct of beet-sugar manufacture; its uses are similar to 
those of sodium cyanide, and it is also used in process engraving and 
lithography! Calcium cyanide is a gray-black material produced by 
reacting calcium cyanamide and sodium chloride in an electric furnace; 
it is used in lieu of sodium cyanide where high purity is not essentia~. 
Copper cyanide, a green powder produced from potassium cyanide and 
copper sulfate, is used in electroplating and as a chemical inter
mediate. Zinc cyanide, a white powder produced from zinc sulfate and 
potassium cyanide, is used in electroplating and in the purification 
of illuminating gas. The cyanide mixtures dealt with herein consist 
predominantly of special formu~_ations used in heat-treating metals 
and in electroplating. 

U.S. tariff treatment 

Imports of the inorganic cyanides and mixtures covered here are duty 
free. The duty-free status was provided for in the Tariff Act of 1930, 
as originally enacted, and in the TSUS, effective August 31, 1963, and 
has been bound since January 1, 1948, for sodium cyanide and since 
October l, 1951, for the remaining items as concessions granted by the 
United States in the General Agreement on Tariffs and Trade (GATT). 

U.S. ~mEt!o.!!~oduction, and producers 

U.S. consumption of inorganic cyanides and mixtures is supp:ied 
by domestic output complemented by substantial imports. Statistics 
on domestic productioT\ of cyanides, individually or collectively, are 
not available. Trade information indicates that annual U.S. production 
o.f sodium cyanide approximates 3.5 million pounds, and that of potassium 
cyanide approximates 2 million pounds. Calcium cyanide is not produced 
in the United States; the domestic output of each of the other cya
nide compounds and mixtures is beUeved to be small. 
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The cyanide compounds and mixtures dealt with in this summary 
arc produced domestically by some s1x companies having plants in 
California, Louisiana, New York, New Jersey, Missouri, Ohio, Pennsyl
vania, TennAsse(=~ 1 and Texas. Tht~se producers manufactt1re a vari3ty 
of other chemicals; the chemicals d~.scussed herein are not the princi;;, 
pal source of income for any o:' them. 

U.S. exl)orts and imports 

Except for sodiuM cyanide, U .s. exports are not separately re
ported in official statistics. Exports of sodium cyanide (tabl'9 1) 
ranged from 5.7 million poun:ls,valued at $897,000, in 1963, to 10,25 
million pounds valued at. $1.4 million, in 1967. Latin American 
countri·~s have been the principal foreign markets. 

Before September 1963, only imports of potassium and sodium 
cyanide were sep.3rately reported in official statistics. Annual U,S. 
imports of potassium cyanide ranged_from a low of 1.7 million pounds 
in 1963 to a high of 2.3 million pounds in 1966 (see table 1). Annual 
imports of sodiu~ cyanide (also in table 1) varied from 17.1 million 
pounds in 1963 to 21.5 million pounds in 1965. Imports of the re
maini".'lt; cyanides dealt with herein are indicated in table 2; imports 
of calcium i::yanide (33 million pounds in 1967) a!'e the sole source 
of domestic consumption. U.S. imports of the cyanides and mixtures 
originate principally in Canada, the EEC countries, Japan, the rrnited 
Kingdom, and to a lesser extent in Czechoslovakia and the U.S.S.R. 
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Table 1.--Potassium and sodium cyanide: U.S. imports for consumption 
of potassium and sodium cyanide and exports of domestic .sodium cya
nide, 1962-67 

Quantity in ~ousands o.f pounds; value in thousands of dollgrs) 
__ --rnl12orts : Exporrs-

Year Potassium : Sodium : Sodium 
. . cyanide : cyanide _:~ianide 

1962----------------------------------: 
1963------------ ------ -----------------: 
1964----------------------------------: 
1965---------------------------------- _: 
1966-~~-------------------------------: 
1967----------------------------------: 

· Quantity 

2,117 19' 728 
1,735 17,091 
2,109 20,516 
2,213 21,532 
2,330 20,928 
1,859 21,386 

Value 
-: 

516 2,492 
445 2,116 
504 2,391 
506 2,625 
542 2,461 
439 2,642 

1,000 
897 

1,153 
1,289 
1,154 
1,413 

Source: Comptledrrom official statistics of the u.s. Department of 
Commerce. 

Note.--Exports of potassium cyanide are not separately reported in 
official statistics. 
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Table 2.--Selected cyanide compounds and mixtures: U.S. 
imports for consumption, 1964-67 

of Eounds; va1ue in thousands of dollars) ~ 
: Calcium : Copper : Zinc : fnorganic 

_ (Quantity in thousands 

Year : cyanide : cyanide : cyanide : · cyanide ______________ : ~- : . : . : :mixtures 

. . 
Quantity 

·-----. . 
1964------ 1

-----------------: 35,790 368 118 300 
1965------------------------: 35,780 210 120 : 508 
1966------------------------: 35,270 172 200 : 612 
1967------------------------ :~_00_1 ___ 1 __ 3_6 ___ 9_1_!. _____ 9_08_ 

Value _____ ..... _...._ -:......---·---------. . 
1964------------------------: 
1965----,·-- ·----------------: 
1966-------------------------: 
1967-----~------------------: 

1,387 
1,463 
1,441 

. 1,353 

. . 
147 

95. 
111 

97 

. . 
42 
46 . 73 •. 

35 . . . . . . . . 

77 
140 
232 
229 

__,S.,...o_u_r_c_e_: -c-om_p_,!"""1,.....e'""'d_f.,...r_o_m_of.,...f~.i,....c"""i-al""". -s..,.t_a..,..ti,..._s_,t...,.i_c.s of the""U. s. De_p_a-rt.,...m_e_n.,..t_o...,,f,... 
Commarce. 
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I 

TSUS 
Commodity item 

Sodium hydrosulfite---------------------------------- 421.06 
Zinc .hydrosulfite------------------------------------ 422.74 
Hydrosulfi te .mixi;ures-------------------------- -423. 84 . (pt.) 

Note.--For the statutory description, see.the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The United States ranks among the world's largest prod~cers of 
the hydrosulfites covered herein. Virtually all domestic requirements 
--about 80 million pounds in 1966--have been filled from U.S. pro- .. 
duction; in 1967 only 114,000 pounds were imported. During 1962-67 
an average of about 5 percent of annual production was exported; in 
1967 exports amounted to about 2.2 million pounds·. · 

Description and uses 

Sodium hydrosulfite, by far the most important item covered here, 
is used ~ainly in the vat dyeing of cotton and other textile ·fibers, 
and in many bleaching, reducing, and stripping operations, especially 
in reducing indigo and other vat dyes. Zinc hydrosulfite is used 
mainly in bleaching textiles, vegetable oils, straw, and hemp. · Inor
ganic .mixtures of hydrosulfites (item 423.84) ·consist mainly of. eitlier.
sodiwil hydrosulfite or zinc hydrosulfite and are used as indicated. 
above according to. which of these two .. compounds is the principal in
gredient. 
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U'.S. tariff treatment 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

421.06 Sodium hydrosulfite~35% ad val. 
422.74 Zinc hydrosulfite----35% ad val. 
423.84 Mixtures in chief 35% ad val. 

value of hydrosul
fite compounds, 
sulf oxylate com
pounds, or both. 

-Rate effed-ive 
Jan. 1, 1972 

l 7 • 5% ad va 1. 
17. 5% ad va 1. 
17 .5% ad val. 

The rates effective January 1, 1972, represent the final stage of 
concessions granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reductions became operative 
January 1, 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. ..The rates shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the ef
fective date of the TSUS), through the end of 1967. 

U.S. consumption and production 

In 1966,consumption of sodium hydrosulfite was 77 million pounds, 
which is estimated to approximate the consumption of all products here
in covered. Production of sodium hydrosulfite (table 1) increased 
fro.m 60.5 .million pounds to 79. 7 million pounds during the years 1962-
66. The U.S. capacity to produce sodium hydrosulfite is reported to be 
82 .million pounds per year. 

Production data on zinc hydrosulfite are not reported in official 
statistics, but production is estimated to be about 5 million pounds 
annually. 

Sodium hydrosulfite is produced by six (4 large and 2 small) 
chemical manufacturing concerns with plants located in New Jersey (3), 
Pennsylvania, Tennessee, and Virginia. The four large companies manu
facture numerous chemicals and chemical products with sodium hydrosul
fite representing a small portion of their total output. In the case 
of the two small companies, the production of sodium hydrosulfite 
represents a substantial part of their annual output. 

Zinc hydro sulfite is produced by three (two large and one small) 
chemical producers with plants located in New Jersey, Pennsylvania, 
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and Virginia. The annual output of this product is estimated to be a 
small part of the producers' total annual production. 

U.S. exports and imports 

Annual exports of sodium hydrosulfite (table 2) varied during the 
years 1962-67 but showed a generally downward trend from 3.9 million 
pounds in 1962 to 2.2 million pounds in 1967. Canada was the most 
important market while South Viet-Nam, Iran, the Republic of the 
Philippines, Venezuela, and Pakistan were also important markets dur
ing this period. In 1964 the Congo and Argentina became markets for 
the first time during the period covered. Exports of zinc hydrosul
fite are not reported separately in official statistics; they are 
estimated to be negligible or nil. 

U .s. imports of sodium hydrosulfite (table 3) were first repor.ted 
separately in September 1963. In 1967, they amounted to 114,000 pounds,_ 
valued at $17,000. Switzerland and West Germany have been the only 
sources. Imports of zinc hydrosulfite have been·nil since they were 
first reported separately in September 1963. 

Foreign production and trade 

Capacity to produce sodium hydrosulfite is known to exist in the 
United Kingdom, Switzerland, Spain, and West Germany. Construction of 
plants to produce this product has been reported for Argentina, Brazil, 
Colombia, France, India, and the Netherlands. · 
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Table 1.--Sodium hydrosulfite: U.S. production, 1962-66 

Year Quantity Value 

l,000 1,000 
pounds dollars . 

1962---------------------------------------------: 60,484 
1963---------------------------------------------:' 59,240 
1964---------~----------------------------------: 62,770 
1965---------------------------------------------: 70,104 
1966---------------------------------------------: 79,692 

13,816 
13,226 
14,095 
16,414 
20,084 

Source: Compiled from official statistics of the U.S. Department of 
C Olrrme re e • 
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Table 2.--Sodium hydrosulfite: U.S. exports of domestic 
merchandise, by principal markets, 1962-67 

Market . 1962 

South Viet-Nam------: 
Canada--------------: 
Repub Uc of the 

Philippines-------: 
Iran----------------: 
Pakistan------------: 
Venezuela-----------: 
Congo---------------: 
Argentina-----------: 
All other-----------: 

909 
2 ,008 

191 
106 
417 
47 

276 

1963 1964 . 1965 . 1966 

Quantity (l,000 pounds) 

272 
1,054 

20 
72 

615 
60 

574 

701 
1,932 

123 
68 
56 
62 

170 
175 
384 

870 
1,425 

104 
146 

37 
111 
223 

83 
1.43 

1,586 
484 

86 
50 
64 

144 
110 

78 

Total-----------: 3,954 2,667 3,671 3,142 2,602 

Value (l,000 dollars) 

South Viet-Nam------: 163 
Canada--------------: 416 
Republic of the 
Philippines~------: 39 

Iran----------------: 22 
Pakistan------------: 82 
Venezuela-----------: 9 
Congo---------------: 
Argentina-----------: 
All other-----------: 53 

Total----------: 784 

47 
213 

5 
16 
94 
12 

~ 

97 
484 

120 
368 

26 
13 
10 
12 
39 
38 
72 

698 

145 
278 

21 
29 

9 
21 
48 
17 
35 

603 

315 
104 

19 
10 
5 

18 
31 

15 
511 

57 

1967 

1,251 
487 

130 
110 

27 
18 

154 

2,177 

244 
103 

33 
24 

3 
2 

16 
425 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Table.3.--Sodium hydrosulfite: U.S. imports for consumption, 
by sources, 1964-67 

Source 1964 : 1965 : 1966 : 1967 
: : : ----

Quantity (1,000 pounds) 

Switzerland------------------------------: 44 133 201 75 
West Germany-----------------------------: 38 31 49 39 

Total--------------------------------:--.8...,2~ 164 2SO 114 
--~~~~--~---~--~~~ 

Value (1,000 dollars) 

Switzerland------------------------~-----: 6 
West Germany-----------------------------: 6 -...,,,.,,-

Total-------------------------------: 12 

18 
4 

22 

18 
7 

25 
11 
6 

17 

Source! Compiled from official statistics of the U.S. Department o""f" 
Commerce. 

Note.--Imports of hydrosulfite mixtures, not included in the above 
table, amounted to 9,000 pounds, valued at $2,000, in 1964, and 
44,000 pounds, valued at $12,000, in 1965, all from West Germany. 



SODIUM HYDROXIDE (CAUSTIC SODA) 

Commodity 
TSUS 
ttem 

Sodium hydroxide---------------------------- 421.08 

59 

Note.--For the statutory description, see the Tartff Schedules of 
the United States Annotated (TSUSA-1968) (p€lrtinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Domestic production of caustic soda, which has been increasing, 
amounted to 15.2 billion pounds in 1966, supplying virtually all U.S. 
consumption. The United States is on a net export basis with respect 
to caustic soda, having exported from 4 to 8 percent of production in 
recent years. Exports totaled about 1.1 bi.llion pounds in 1967 and 
reported imports were about 45 million pounds. 

Description and uses 

Sodium hydroxide, also known as caustic soda, is one of ~he most 
important alkalies produced in the United States, It is a white 
crystalline compound, made primarily by the electrolysis of melted 
salt or salt solutions; a small amount is made by the lime-soda pro
cess. Produced at the same time by the electrolysis method is a co
product, chlorine, which is discussed in a separate summary (item 
415.20). For every pound of sodium hydroxide produced, about o·.9 of a 
pound of chlorine is obtained. The problem of keeping the supply and 
demand in balance for these two chemicals is a continuing one for the 
producers. The fact that both chemicals are in demand at about the 
same annual rate greatly simplifies'production planning. 

Sodium hydroxide is marketed in both liquid and solid forms, the 
solid form being obtained by evaporation of the liquid. Descriptions 
of the liquid and solid forms for which quotations appear in .trade 
publications are as follows: 

Soda, caustic, flake, 76% 
Soda, caustic 50%, papermakers 
Soda, caustic, So%, rayon type 
Soda, caustic, 73%, rayon type 
Soda, caustic, solid, 76%, rayon type 
Soda, caustic, liquid, 50% 
Soda, caustic, liquid, 73%, rayon type 
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Excluding natural products, such as common salt (sodium chloride), 
the volume of sodium hydroxide produced in 1966 was exceeded only in 
the cases of sulfuric acid and anhydrous ammonia. Sodium hydroxide 
has a multitude of uses, the chief ones being in the manufacture of 
chemicals, rayon, pulp and paper, textiles, aluminum, petroleum, soap 
and detergents, and cellophane. Lesser· b.ut still important uses are 
associated with refining vegetable oil, reclaiming rubber, and glass 
manufacture. 

u.s. tariff treatment 

Th~ column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item 

421.08 

Commodity 
Itate prior to 
Jan. 1, 1968 

Sodium hydroxide-- 0.25¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.1¢ per lb. 1/ 
}./This rate, as well as those for 1970 and 1971, is contingent; 

see footnote 1 to Staged Rates and Historical Notes to Pt. 2 of 
Schedule 4 of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January 1, 1972, represents the final stage 
of a concession granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became 
operative January i, i968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior to 
January 1, 1968, remained unchanged under the TSUS from August 31, 1963 
(the effective date of the TSUS), through the end of 1967.' 

The ad valorem equivalent of the E.pecific rate of duty in effect 
prior to January 1, 1968, based on imports in 196~ was 13.4 percent. 

u.s. consumption, producers, and production 

Domestic consumption rose from about 10.6 billion pounds in 1962 
to 14.4 billion pounds in 1966, or by about 36 percent (table 1). 
Increases in the output of chemicals requiring sodium hydroxide in 
their manufacture, plus increased demands by the aluminum, glass, and 
pulp and paper industries, account for the bulk of the increase in 
consumption. Virtually all of the quantity consumed domestically has 
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been supplied by domestic producers. 

Sodium hydroxide is produced in the United States by about 32 
chemical companies operating 63 plants situated in 26 States, Most of 
the plants are in States east of the Mississippi River. The produc
ing concerns carry on multiproduct operations and manufacture a large 
variety of other chemicals. The importance.of sodium hydroxide to 
total operations varies greatly between plants, and for some of them 
it is an important source of income. 

Domestic production of sodium hydroxide increased from 11.0 
billion pounds in 1962 to about 15.2 billion pounds in 1966, or by 
about 39 percent (table 1). Increased demands throughout the end-use 
pattern, plus more than a doubling of exports during the period~ generated 
the increase in production. 

U.S. exports and imports 

Exports of sodium hydroxide increased from abo~t 404 million 
pounds in 1962 to 1.1 billion pounds in 1967 (table 2). Exports 
amounted to between 4 and 8 percent of annual production during this 
period. Canada, Mexico, Jamaica, and Brazil were the principal markets. 
Other important markets included Colombia,- Venezuela, and Surinam. 

Imports of sodium hydroxide, which.totaled 1.2 million pounds in 
1962, increased to 45.2 million pounds in 1967 (table 3). Imports 
have supplied less than 0.2 percent of consumption annually. Sweden 
and Canada have been the chief sources of imports. West Germany 
became a source for the first time in recent years in 1967. 

Foreign production and trade 

Sodium hydroxide is produced in all the industrialized nations of 
the world. Japan, second to the United States in volume of production, 
is the largest Asian producer. West Germany, the largest producer in 
Western Europe, has a volume that is not much less than that for Japan. 
France, Italy, the United Kingdom, Canada, and Sweden follow West 
Germany in order. Production has been reported or is known to exist 
in Argentina, Australia, Austria, Belgium, Brazil, Denmark, Egypt, 
Finland, Greece, India, the Netherlands, Norway, Portugal, Romania, 
Spain, Switzerland, Taiwan, and Turkey. Brazil is the largest pro
ducer in South America. 

A substantial amount of sodium hydroxide moves in international 
trade from the industrialized nations to the less developed countries 
of the world, chiefly in the solid form. The smaller and poorer nations 
have requirements for sodium hydroxide that they cannot meet due to a 
lack of capital to build the necessary plants or the know-how, or both. 
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I 

Table 1.--Sodium hydroxide (caustic soda): u.s. production, imports 
for consumption, exports of do.me stic .merchandise, and apparent con
sumption, 1962-67 

(Quantity in thousands of pounds; value in thousand~ of dollars) 
: • : : 1 Apparent· 

Year Production Imports : Exports 1 consumption 

. . 
Quantity 

1962-----~-~-------: 10,971,456 1,211 403,757 10,568,910 
1963----------------: 11,628,806 lj208 I 642,083 I 10,987,931 
1964,_..,~-------------: 12,777,974 1,978 99~,196 11,787,756 
1965----------------: 13,684,086 6,324 839,497 12,850,913 
1966----------------: 15,232,988 18,750 858,552 14,393,186 
1967----------------: }7 45,155 1,108,729 }/ 

~~-=~~~~---~~--~~~~~~=-~~-

. . . 
1962----------------: 
1963----------------: 
1964----------------: 
1965----------------: 
1966----------------: 
1967-------~-------: 

}/ Not available.· 

1/ 
1/ 
1/, 
1/ 
1/ 
J/ 

' : 

. . . 

153 
152 
187 
336 
611 
836 

Value 

10,466 
16,845 
27,926 
23,010 
22,088 
23,480 

1/ 
l/ 
1/ 
l/ 
l/ 
1/ 

So\µ'ce: Compiled from official statistics of the U.S. Department of 
Commerce~ 
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Table 2.--Sodium hydroxide (caustic soda): U,S. exports of domestic 
merchandise, by principal markets, 1962-67 

Market 

Canada----: 
Brazil----: 
Jamaica---: 
Surinam---: 
Mexico----: 
Vene

zuela---: 
Colombia--: 
NetheI'

lands 
Antilles-: 

Tur key---- : 
NetheI'

lands---: 
India-----: 
British 

1962 

117 ,079 
62,713 
13,133 

18 
37,188 

7,224 
20,715 

10,968 
7,280 

9,304 

Guiana--: 36,243 
All 

other---: 81,892 
Total--: 403,757 

Canada----: 
Brazil----: 
Jamaica--- : 
Surinam--- : 
Mexico---- : 
Vene-

zuela---: 
Colombia--: 
NetheI'

lands 
Antilles-: 

.T\ll'key----: 
Nether 

lands---: 
India----- : 
British 

Guiana--: 
A 11 other>-- : 

Total--: 

3,081 
1,520 

283 
1 

1,169 

180 
400 

242 
171 

186 

795 
2,438 

10,466 

1963 ~ 1964 : 1965 1966 1967 
~~~~~~-~~~ 

Quantity (1,000 pounds) 

164,851 
64,780 
89,095 

96 
31,480 

13,528 
40,972 

15,006 
185 

37,602 

32,235 

152,2)3 
642,083 

220,847 
105,143 
149,598 

30 
52,131 

21,044 
90,356 

12,870 
47,241 

17,695 
47,993 

87.i847 

139,401 
992,196 

202,598 
58,690 

105,055 
73,259 
66,650 

16,911 
23,776 

41,482 
23,454· 

26,661 
54,457 

70,150 

76,3Sh 
839 ,497 ~ 

Value (1,000 dollars) 

4,547 
1,711 
1,621 

16 
1,027 

363 
910 

373 
7 

867 I 

718 
4,685 

16,845 

5,641 
3,993 
2,423 

2 
2,024 

694 
2,080 

284 
1,700 

594 
1,625 

1,687 
5,179 

27,926 

4,426 
1,974 
2,383 
1,454 
2,662 

501 
822 

855 
813 

453 
1,895 

1,762 
3,010 

23,010 

99,164 
113,621 
147,103 
153,318 

50,191 

24,294 
42,205 

17,642 
9,633 

21.,128 
8,819 

171,434 
858,552 

2,438 
3,055 
2,957 
3,163 
2,058 

601 
1,644 

434 
319 

296 
301 

4,822 
22,088 

230,218 
120,310 
123,459 
151,435 
68,283 

37,827 
36,452 

16,200 
5,086 

55 
14 

319,390 
1,108,729 

5,276 
2,569 
2,473 

·2,464 
2,323 

622 
544 

262 
250 

4 
2 

6,691 
23,480 

So\ll'ce: Compiled from af ficia 1 statistics of the U.S. Department of 
Commerce. 
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Table 3.-:--Sodium hydroxide (caustic soda): U.S. imports for 
·consumption, by principal sources, 1962-67 

1963 1964 
: 

1965 1966 1967 : Source 1962 

Quantity (1,000 pounds) 

. . 
Canada~--------: 88 80 568 4,230· : 17,134 14,533 

- I 29,217 
·• 1,123 1,313 1,333 1,516 1,353 . 

5 97 759 100 52 

West Germany----: 
Swe~en--~------: 1,087 
Japan-----------: 25 

· All other-------: 11 1/ 2 
1,208 1,978 6,324 18,750 45,155 · T~tal------- :_· ·-·· l_,._2_1_1 __ ...._ ___ .._. __ __..__ __ ...._.....__ _ __... .................. 

Canada----------: 4 
West Genp.any----: 
Sweden--~------: 147. 
Japan-----------: • 2 
All other-------: 2/ 

Total-------: i53 

1/ Less than SOO pounds. 
~/ Less than $500. 

Value 

3 

149 
:?.!. 

,152 

(l,000 dollars) 

13 133 398 359 
290 

165 180 2-04 182 
9 22 9 5 

2/ l 
187 336 611 836 

Source: Compiled. from official statistics of the U .s. Department of 
Commerce. 
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SODIUM NITRITE 

Commodity 
TSUS 
item 

Sodium nitrite----------------------------- 421.14 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). · 

U.S. trade position 

Domestic production, estimated to be about 30 million pounds 
annually, has supplied virtually all of the U.S. requirements for 
sodium nitrite. Exports are estimated to be negligible or ~il, while 
imports during the years 1962-67, totalled only 182,000 pounds, valued 
at about $11,000. · 

Comment 

Sodium nitrite is a slightly yellowish or white crystalline com
pound, which is made by the oxidation of ammonia. The nitrogen oxides 
formed in the oxidation process are absorbed by a soda ash solution, 
Ample supplies of the basic raw materials are domestically available. 
The principal use of sodium nitrite is in the manufacture of azo dyes, 
and for this use there is no known substitute. Otl1er important uses 
are in the production of rubber, detinning of steel, anti-corrosion 
treatment of metals, as a reducing agent in organic syntheses and · 
photographic processes, and in the manufacture of unsymmetrical 
dimethylhydrazine, an ingredient in rocket fuels. 

The column 1 rates of duty applicable to imports (see genera.l 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item 

421.14 

Commodity 

Sodium nitrite 

Rate prior to 
Jan. 1, 1968 

3.6¢ per lb. 

Rate effective 
Jan, 1, 1972 

1.8¢ per lb. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT), 
The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate shown above as existing priorto·January 1, 1968, 
remained unchanged under the TSUS from August 31, 1963 (the effective 
date 6f the TSUS), through the end of 1967. 
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SODIUM NITRITE 

.The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1967,was 41.8 percent. 

Sodium nitrite is produced by two large chemical companies with 
plants located in New Jersey and New York. Their combined output is 
estimated to be about 30 million pounds annually, the bulk of which 
is consumed within their own plants in the production of dyestuffs 
and other chemical products. Consumption of sodium .nitrite has been 
approximately the same as domestic production, since exports are 
estimated to have been negligible or nil and imports have been small. 

I 

Exports of sodium nitrite have not been published in official 
statistics but it is estimated that they are negligible or nil. Im
ports during the years 1962-67 were nil in 1962; totalled 182,000 
pounds during 1963-67, valued at $11~000; and the United Kingdom and 
West Ger.many (see acco.mpanying table} were the only sources. 

Foreign production of sodium nitrite exists in all countries that 
produce a·zo dyes, such as the United Kingdom and West Germany. It is 
estimated that foreign, trade in sodium nitrite is small. 

Sodium nitrite: V.S. imports for consumption, 
by sources, 1962-67 

Source 

United Kingdom--------------: 
West Germany--~-------------: 

Total-------------------: 

United Kingdo.m--------------: 
West Germany----------------: 

Total--------~----------: 

lf Less than $500. 

Source: Compiled from official statistics of the U,S. Department of 
Commerce. 
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SODIUM PHOSPHA'fJl.S 

TSUS 
Commodity Item 

Sodiu-n compounds: 
Phosphate, except pyrophosphates 

Containing by weight not over 45% of water 
of crystallization---------------------------- 421.16 

Containing by weight over 45% of water of 
crystallization-----·-·-··--·--·-··-·--··--------·------ 421.18 

Pyrophospha tes-----·-···----- -------···-·--------------- 421. 22 

67 

Note .--For the statutory description, see the Tariff Schedules of 
the United States Annota r,ed ( TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volums). 

U .s. trad.~_~sit~T} 

U.S. production of sodium phosphates was ~.6 billion pounds, 
valu~d at $176 million, in 1966. Exports during ths same year were 
162 million pounds, valued at $12,9 million, or about 6 percent of 
the domGstic output. Imports in 1966 amounted to only 1,236,000 
pounds, valued at $196 ,OOO, an<l were less than om3-tenth of l percent 
of consumption. 

Comment 
• 

This summ~ry covers the various sodium phosphates and ~ncludes, 
in the order of their commercial importance: sodlum tripolyphosphate, 
tetrasodiu'.11 pyrophosphate, sodium metaphosphate, trisodium (ortho) 
phosphate, acid sodium pyrophosphate, disodium (ortho) phosphate, and 
:monosodlu"ll (ortho) phosp~ate. 'l'hey are all colorless crystalline 
compounds or white powders. 

Monosodium and disodium phosphates are made by the reaction of 
phosphoric acid with sodium carbonate (soda ash). Trisodium phosphate 
('l'SP) is produced by further treating a di sodium phosphate slurry with 
caustic soda. Acid sodium pyrophosphate and sodium metaphosp~·iate are 
made by the heating and vitrifying, respectively, of monosodium phos
phate. Tetra sodium phropho3phate is m3de by calcining disodium phos
phate, and sodium tripolyp:!iosphate results from heating a mixture of 
two parts of disodiu'.11 and one part of monosodium phosphate above 
300°c. Of the various commercial fo~ns of sodium phosphates, only 
the dodecahydrates of disodium phosphate (Na2HP04.12H20) and trisodium 
phosphate (Na3Po4.12H20) contain more than 45 percent of water of 
crystallization. 

July 1968 
4:4 



68 SODIUM PHOSPHATES 

The main use of the sodium phosphates considered here are as 
detergents, ·principally as ingredients in detergent formulations. In 
fact most of the synthetic detergents on the market contain about 
50 percent of sodium tripolyphosphate or of tetrasodium pyrophosphate. 
Monosodium phosphate and acid sodium py-rophosphate are used as leaven
ing agents in baking powders and cake mixes. Disodium phosphate is 
used in the processing of cheese, in the preparation of ceramic glazes 
and enamels, and as an antiacid and laxative in medicine. Trisodium· 
phosphate and sodium metaphosp'.late are employed as water softeners 
and boiler-cleaning compounds. 

The colu~n 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

.. TSUS 
Item 

421.16 

421 .. 18 

421.22 

Rate prior to 
Commodi~y Jan. l, 19bB 

Sodium compounds: 
Phosphate, except 

pyrophosphate,, 
Containing by weight 

not over 4.5% of 
water of 
crystallization--- o • .5¢ per lb. 

Containing by weight 
over 4.5% of water 
of crystal li-
zat ion---------- - - 0.2.5¢ per lb. 

Pyrophosp~ates-------- l0 • .5% ad val. 

Rate effective 
J an. _ _b,_1972 

0.2¢ per lb. 1/ 

0.1¢ per lb, 1/ 
.5% ad val. -

1/ This rate, as well as those for 1970 and 1971 is contingent; see 
footnote 1 to Staged Rates and Historical Notes to Pt. 2 of schedule 
4 of the _TSUSA-1968, as shown in appendix A to this volume. 

The rates effective January 1, 1972, represent the flnal stage 
of concessions granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reductions became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reprodu~ed as 
appendix A to this volume. The rates shown above as existing prior 
to January 1, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effective date of the TSUS), through the end of 1967. The 
ad valorem equivalent of 0 • .5 cents per pound rate of duty in effect 
prior to January l, 1968, based on imports of sodium phosphates, con
taining not over 4.5 percent of water of crystallization, in 1967, was 
.5 .1 percent. The ad valor em equiualent of the o. 2.5 cent per pound 
rate of duty in effect prior to Janu~ry 1, 1968, on imports of sodium 
pqosphates containing over 4.5 percent of water of crystallization is 
not representative as imports have been nogligible in rec~nt yea~s. 
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SODIUM PHOSPHATES 69 

U.S. consumption of the sodium phosphates considered have increased 
from almost 2 billion pounds, valued at $143 million, in 1962, to nea.rly 
2.5 billion pounds, valued at.,$,J..9~ .• ~ .. i:n.~.l.lion, in 1966, virtually all of 
which was of domestic origin. Production increased steadily from 2.09 
billion pounds in 1962 to 2.65 billion pounds in 1966, an increase of 
over 25 percent (see accompanying table). In 1966, sodium tripolyphos
phate accounted for 75 percent of the total dom,:istic output of the phos
phates considered here. 

Sodium phosphates are produced by 13 companies in 29 plants. One 
company has six plants; one company has five plants; one, four plants; 
four have two plants each; and six companies have one plant each. There 
are five plants located in New Jersey, four in California, three in 
Illinois, two each in Michigan and Missouri, and the other 13 are in 
widely scattered States, Sodium tripolyphosphate is produced in 19 of 
these plants, trisodium phosphate in ll plants, sodium metaphosphate in 
10 plants, tetrasodium pyrophosphate in 9 plants, and acid sodium pyro-
phosphate in flve plants. ·· 

Exports of sodium phosphates far exceed imports. During the 
period 1962-67, exports ranged from a low of 106 million pounds, valued 
at $8.5 million, in 1963, to a high of 165 million pounds, valued at 
$13. 5 million, in 1967. Exports usually amount to 5 or 6 percent of 
the domestic output. Sodium tripolyphosphate exports account for more 
than half of our total exports, which go to numerous countries, no one 
of which is a predominant market. 

During the ysars 1962-67 imports of sodium phosphates ranged from 
473,000 pounds, valued at $76,ooo, in 1962, to 1.27 million.pounds, 
valued at $125,000, in 1967. The imports consist chiefly of sodium 
phosphates containing less than 45 percent of water, smaller quantities 
of sodium pyrophosphates, and almost no shipments of sodium phosphates 
containing more than 45 percent of water of crystallization. West 
Germany has been the principal source of imports. 
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70 SODIUM PHOSPHATES 

Sodium phosphates: U .s. production, imports for consumption, exports 
of domestic merchandise, and apparent consumption, 1962-67 

(Quantity in thousands of pounds; value in thousands of dollars) 

Year Production .. = Imports .. : Exports Apparent 
----------------- consumption 

. 
1962---------------------: 
1963---------------------: 
1964---------------------: 
1965---------------------: 
1966---------------------: 
1967~--------------------: 

. 
1962---------------------: 
1963--~------------------: 
1964---------------------: 
1965---------------------: 
1966---------------------: 
1967---------------------: 

1) Not available. 

2,089,264 
2,213,824 
2,393,664 
2,458,228 
2,647,388 

1/ 

151,803 
158,688 
164,611 
163,612 
176,007 
ll 

Quantity 

473 
795 
667 
758 

l,2JS 
1,270 

110,855 
106,283 
160,292 
145,535 
162,070 
164,611 

Value 

76 
127 
109 
126 
196 
125 

8,820 
8,508 

12,275 
11,635 
12,900 
13,547 

J.,978,882 
2,108,336 
2,234,039 
2,313,451 
2,486,554 

ll 

143,059 
150,307 
152,445 
152,103 
163,303 
ll 

Source: Cornpil.ed .from official statistics of the U.S. Department of 
Commerce. 
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SODIUM SILICATES 

Commodity 
TSUS 
item 

Sodium silicates------------------- 421.34 

71 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Domestic production of sodium silicates was 1.8 billion pounds, 
valued at $65 million, in 1966. Imports in the same year were 4.8 mil
lion pounds, valued at $258,000. Export ·statistics were not available 
for 1965 or 1966 but exports were 5.8 million pounds, valued at 
$339,000, in 1964. 

Comment 

Sodium silicates are colorless, white, or grayish-white crystals 
or powders made by fusing sand with soda ash. The principal kinds of 
sodium silicates are soluble sodium silicate (water glass), sodium 
metasilicate (Na2Si03.SH20), sodium orthosilicate (Na4Si04), and sodium 
sesquisilicate (Na3HSi04.SH20). Water glass or soluble sodium silicate 
is available commercially in both solid and liquid forms and with vary
ing ratios of sodium oxide (Na20) to silica (Si02). 

Sodium silicates are used in the manufacture of silica gel, which 
is an important industrial dehydrating agent and a catalyst in the 
cracking of crude petroleum; as detergents in bar soap, soap powders, 
and synthetic detergents; as adhesives in the manufacture of corrugated 
paper boxes and other products; and in the production of paints and 
pigments. They also have many other industrial uses, such as -a binder' 
for abrasive wheels, in metal cleaning, for weighting textiles, and for 
water treatment. 
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72 SODIUM SILICATES 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

421.34 Sodium silicates~-------- 0.3¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.15¢ per lb. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given in 
the·TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate shown above as existing prior to January 1, 1968, 
remained unchanged under the TSUS from August 31, 1963 (the effective 
date of the TSUS), through the end of 1967. The ad valorem equivalent 
of the specific rate of duty in effect prior to January 1, 1968, based 
on imports in 1967, was 6.8 percent. 

The annual consumption of sodium silicates in the United States 
during recent years has approximated the annual production. Domestic 
production increased from slightly more than 1.6 billion pounds (dry 
pasis) in 1962 to about 1.8 billion pounds in 1966 (table 1). In 1962, 
34 percent of U.S. production of sodium silicates was used in the manu
facture of silica gel; 15 percent in the production of detergents; 13 
percent in the manufacture of adhesives for boxboard and other products; 
9 percent for pigments; and the remainder for miscellaneous uses. The 
consumption use pattern has probably not changed greatly since that 
year. 

Most.of the 15 domestic producers of sodium silicates are large 
chemical companies. Their plants are located near the consuming areas 
mainly because the low unit value of the silicates (3.4 to 3.6 cents 
per pound in 1962-66) will not permit long hauls. In 1965, sodium 
silicates were produced in 44 plants in 17 States. There were five 
plants each in New Jersey, California, and Illinois; four each in Ohio 
and Indiana; three each in Georgia, New York, and Michigan; two each in 
Massachusetts, Pennsylvania, Texas, and Kansas; and one each in Oregon, 
Maryland, Missouri, and Washington. One company has 12 sodium silicate 
plants, another has eight plants, and a third has five plants, while 
several other companies have two or three plants each. 

U.S. exports of sodium silicates ranged from 5.3 million pounds to 
5.9 million pounds in the period 1962-64 and the value of exports varied 
from $289,000 to $339,000 during the same period (table 2). Canada, 
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SODIUM SILICATES 

Mexico, and Japan have been the principal markets for U.S. exports. 
Statistics on exports have not been reported since 1964. 

73 

Imports of sodium silicates ranged between 254,000 and 270,000 
pounds during the period 1962-64, but in subsequent years have in
creased by ten fold (table 3). Canada was the principal source of 
U.S. imports in 1967, and the Unitc<l Kingdom second, but West Germany 
has been the most consistent country of 9rigin. 
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74 SODIUM SILICATES 

Table !.--Sodium silicates: U.S. production, imports for consumption, 
exports of domestic merchandise, and apparent consumption, 1962-67 

(Quantity in thousands of pounds; value in thousands of dollars) 

Year :Production :Imports : Exports . ·: Apparent 
: consumption 

1962~------------------: 
1963-------------------: 
1964-------------------: 
1965-------------------: 
1966-------------------: 
1967-------------------: 

1962-------------------: 
1963-------------------: 
1964-------------------: 
1965-------------------: 
.1966---·----------------: 
1967-------------------: 

}j Not availabl.e . 

1,616,960 
1,650,742 
1,668,788 
1,762,668 
1,795,878 

LI 

55,769 
57,868 
57,619 
60,516 
64,935 

LI 

Quantity 

254 
260': 
270 

3,843 
4,831 
2,535 

Value 

6 
8 

15 
223 
258 
112 

5,903 
5,332 
5,808 
1/ 
1/ 
LI 

289 
301 
339 

1/ 
1/ 
11 

l,611,3H 
1,645,670 
1,663,250 

1/ 
l/ 
fj 

55,486 
57,575 
57,295 
1/ 
1/ 
11 

. Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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SODIUM SILICATES 

Table 2.--Sodium silicates: U.S. exports of domestic 
merchandise, by principal markets, 1962-64 

Market 1962 1963 

75 

1964 

Quantity (l,000 pounds) 

Canada---------------------------------: 
Mexico---------------------------------: 
Japan----------------------------------: 

3,579 
686 
431 :. 

All other------------------------------: 1,207 -----
Total------------------------------: 5,903 

2,955 
559 
473 

1,345 

5,332 

.3,553 
535 
390 

1,330 

5,808 

Value (1,000 dollars) 

Canada---------------------------------: 
Mexico---------------------------------: 
Japan----------------------------------: 
All other------------------------------: 

Total------------------------------= 

163 
36 
31 

. 59· 

289 

165 
39 
29 
68 

301 

' 

201 
37 
26 
75 

339 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

Note.--Exports were not separately reported for 1965-67. 
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76 SODIUM SILICATES 

Table 3.--Sodium silicates: U.S. imports for consumption, 
by principal sources, 1962-67 

Source : : 1962 1963 1964 : 1965 

Quantity (1,000 pounds) 

Canada---------: 1 163 3.605 
United 

Kingdom------: 4 5 2 
West Germany---: 158 250 96 138 
France---------: so 54 
All _other------: 46 5 6 44 

Total------: 254 260 270 3,843 

Value (1,000 dollars) 

Canada---------: 1/ ll 207 
United 

Kingdom------: 2 1 2 
West Germany---: 3 5 3 5 
France---------: 2 - : - : 8 
All other------: 1 1 y 1 . 

Total------: 6 8 15 223 

!/ Less than $500.' 

Source: Compiled from official statistics of the U.S. 
Commerce. 

l966 1967 

3,550 1,349 

984 1,040 
264 87 

33 59 

4,831 2,535 

209 74 

37 34 
9 2 
- : 
3 2 

258 112 

Department of 
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SODTIJM SILICOFLUORIDE 

Commodity 
TSUS 
item 

Sodium silicofluoride------------ 421.)6 

77 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Domestic production of sodium-silicofluoride amounted to 96 mil
lion pounds, valued at $6.4 million, in 1966. U.S. imports in the 
same year were 7.7 million pounds, valued at $340,000. Export statis
tics are not available and exports are probably fairly small. 

Conm1ent 

Sodium silicofluoride or fluosilicate is a poisonous white 
granular powder produced as a byproduct in the manufacture of super
phosphate fertilizer. It is used in the fluoridation of drinking 
water, as a souring agent in laundries, and in the manufacture of opal 
glass and vitreous enamel frits. Sodium silicofluoride is also used 
for acid proofing bricks and cement, as a fluxing agent for light 
metals, and for the moth-proofing of woolens. 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows:. 

• TSUS 
item Commodity 

421.36 Sodium silicofluoride 

Rate prior to 
Jan. 1, 1968 

0.625¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.3¢ per lb. 

The rate effective January 1, 1972, represents the final stage of a 
concession granted by the United States in the sixth round of trade nego
tiations under the General Agreement on Tariffs and Trade (GATT). The 
first of five annual stages of the reduction became operative January 1, 
1968. Rates of duty for the individual stages are given in the TSUSA-
1968, an excerpt from which is reproduced as appendix A to this volume. 
The rate shown above as existing prior to January 1, 1968, remained un
changed under the TSUS from August 31, 1963 (the effective d~te of the 
TSUS), through the end of 1967. For products of Rumania, which accounted 
for about 10 percent of the imports entered under item 421.36 in 1967, 
the current rate of duty is (as indicated in Pt. e of general headnote 3 
mentioned above) the column 2 rate, i.e., 1.5 cents per pound. 
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78 SODIUM SILICOFLUORIDE 

The specific rate of duty in effect prior to January 1, 1968, 
was equivalent to 13 percent ad valorem based on the total imports 
under item 421.36 that were dutiable at the reduced rate of 0.625 
cents. For the 2.3 million pounds, valued at $57,000, imported from 
communist countries in 1967, the ad valorem equivalent of the 1.5-
cent ·rate was 60 percent. 

U.S. apparent consumption (production plus imports) increased 
from 83.9 million pounds in 1962 to 103.7 million powids in 1966 
(table 1). More than 90 percent of the consumption is su.pplied by 
domestic producers. 

Sodium silicofluoride is produced in 26 plants in the United 
States, five of which are in Florida, three ·each in Ohio, Illinois; 
and Georgia, two each in Maryland and.Michigan, and one each in 
Delaware, New York, South Carolina, North Carolina, Alabama, Pennsyl
vania, New Jersey, and Texas. One company has 16 sodium silico
fluoride plants, two companies have two plants each, and six other· 
companies operate one plant each. Most of these producing companies 
are large diversified chemical or fertilizer concerns. 

Exports are not separately classified in of.f'icial statistics but 
are believed to be very small. U.S. imports of sodium silicofluoride 
increased ·irregularly from 6.8 million· pounds, valued at $262,000, in 

.1962, to 15.6 million powids, valued at $693,000, in 1967. The ratio 
of imports to consumption averaged 8,0 percent during the 5-year 
period, 1962-66. Denmark was the principal supplier throughout this 
period, followed by the Netherlands and S~ain. Rumania and Poland 
were important suppliers in 1967 (table 2). Imports from most coun
tries are of the same quality and grade as that produced in the United 
States. In gerieral, imports are consumed in the seaboard areas, as 
inland transportation costs on such a low-unit-value commodity tends 
to limit·its movement. 
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Table 1.--Sodium silicofluoride1 U.S. production, imports for con
sumption, and apparent consumption, 1962-67 

(Quantity in thousands of poundsJ value in thousands of dollars) 
: 1 : Ratio 

79 

: 1 : Apparent 1(percent) of 
Year 1 Production 1 Imports : consumption : imports to 

: 
1962-----------------1 
1963-----------------: 
1964-----------------1 
1965-----------------i 
1966-----------------: 
1967-----------------: 

: 
1962-------~--~-----I 
1963----------~------: 
1964----------~------: 
1965-----------------1 
1966-----------------: 
1967-----------------: 

l/ Data not available. -· 

77,088 I 

80,134 I 

79,360 I 

92,936 I 

95,996 : 
y 

4,012 : 
4,564 : 
4, 866 : 
6,115 I 

6,377 
]/ 

Quantity 

: 
6, 816 I 

5,598 I 

7,Jl6 I 

9,591 I 

7, 740 I 

15, 600 : 

Value 

I . 

262 I 

246 : 
358 I 

426 I 

340 I 

693 I 

:consumption 

I 

83,904 I 

85, 7.32 I 
86, 676 I 

102,527 I 

103, 736 I 

]/ I 

4,274 : 
4, 810 I 

5, 224 I 

6,541 :·I 
6,717 

y' 

8.1 
6.5 
8.4 
9.4 
7.5 

6.1 
5.1 
6.9 

,. 6.5 
5.1 

]/ 

Sources Compiled from official statistics of the U.S. Departm,ent of 
Commerce. 

Note.--Exports are not separately classified in official statisticsJ 
they aTe believed to be very small. 
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Table 2o--Sodium silicofluoride: U.S. imports for consumption, 
by principal sources, 1962-67 

. : 1962 1963 1964 : 1965 
. 

1966 1967 Source . 
: . . . .. . . 
: Quantity (1,000 pounds) . . 

: : 
Denmark----------: 3,248 : 3,095 : 41795 418.3.3 4, .394 : L.,094 
Netherlands------: l,209 : 875 : 915 : 1,422 1,056 : 3,035 
Spain------------: 304 : 242 187 : 952 1,158 : 1,949 
Poland-----------: - : - : - : - I 1,574 
Rumania----------: - : - : - I - : 1,653 
Japan------------: 30 : - : 1,058 . -~_,_350 I 860 : 460 • 
Uni·ted Kingdom---: 1,952 : 1,300 : 295 I - : - : -
All other--------: 73 : --·86: 66 : 34 : 272 I 2,835 

Total--------: 6, 816 : 5,598 : 7 ,316 : 9,591 . 7, 740 : 15,600 . 
Value (l,000 dollars) 

: 
: : 

Denmark----------: 130 : 137 . 251 : 2.30 206 : 2oi . 
Netherlands..:-.:=:::i 49 : 44 : 47 : 15 : 49 : 12 
Spain------------: 10 : 8 : 6 : 32 40 : 73 
Poland-----------: - : - : - : - : - : 57 
Rumania----------: - : - : - : - l 37 
Japan------------: 1 I - : 40 I 88 : 34 : 18 
tini tecrKingdoni---: 69' ~ 5~: li. : - : - : -
nr·other--------.: 3 : 3 1 : ll : 178 

Total------.... -1 262 . 246 : 358 426 : 340 I 693 . 
Source:· Compiled from official statistics of the U.S. Department of 

ComrrErce. 
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SODIUM SULFATE, CRUDE (SALT CAKE) 

Commodity 
TSUS 
item 

Sodium sulfate, crude (salt c~ke)------------ 421.42 

81 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volum~). 

u.sQ trade position 

Domestic production, which was about 1.0 million short tons in 
1966, has been increasing in recent years. Domestic exports are esti
mated to have been about 15,000 short tons annually. Imports, chiefly 
from Belgium and Canada, amounted to 273,000 short tons, .valued at 
$4.3 million, in 1967; in 1966, they represented about 18 percent of 
domestic consumption. 

Description and uses 

Crude sodium sulfate, also known as salt cake, is obtained mainly as 
a byproduct in the manufacture of other chemical products, such as cello~ 
phane, formic acid, hydrochlor.ic acid, phenol, rayon, and sodium dichro
mate; lesser but increasing amounts are obtained from natural brines. 
Both the manufactured product and the natural product contain, in addi
tion to sodium sulfate, varying amounts of impurities such as iron, cal
cium, and magnesium compounds, depending upon the source from which they 
are obtained. The Bureau of Customs has ruled that imports of sodium 
s~lfate products which contain not more than 98.5 percent of sodium~ 
sulfate are classifiable as salt cake and those imports which contain 
more than 98.5 percent sodium sulfate are classifiable as anhydrous 
sodium sulfate (item 421.44). 

About 70 percent of the total output of salt cake is used in the 
Kraft paper and paperboard industries. Other uses are as a raw mater
ial in the manufacture of anhydrous sodium sulfate and Glauber1 s salt 
(see.separate summaries, items 421.44 and 421.46, respectively) and 
other chendcals. Lesser quantities are used in the manufacture of 
detergents, flat glass, and ceramic glazes. 

U.S. tariff treatment 

The duty-free status was provided for in the Tariff Act of 1930 
as.-originally enacted, and in the TSUS, effective August 31, .1963, and· 

. has been bound since.January l,·1948, as a.concession granted by the 
United States in the General Agreement on Tariffs and Trade (GATT). 
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U.S. consumption and production 

Domestic consumption in 1966 is estimated to have been about 1.2 
million short tons. Production of salt cake (table 1) increased from 
826,000.short tons in 1962 to about 1.0 million short tons in 1966. 
Annual capacity is reported to be about 1.7 million short tons. 

The Bureau of' the Census reported that salt cake was produced by 
26 establishments during 1966 situated in California (4), Pennsyl
vania (3), Ohio (3), Texas (3), Illinois (2), New Jersey (2), Tennes
see (2), and one each in Delaware, Louisiana, Maryland, Missouri, New 
Mexico, New York, and Virginia. The bulk of the production in Cali
. f ornia and Texas was from natural brines. 

U.S. ex:ports and imports 

Domestic exports of salt cake are not reported separately in 
official statistics but are estimated to have been about 15,000 short 
tons ann·ually. Imports of salt cake (table 2) fluctuated during the 
years 1962-67 but increased from 181,000 short tons, valued at $3.6 
million, in 1962, to 273,000 short tons, valued at $4.3 million, in 
1967. Belgium and Canada were the chief sources while Mexioo, the 
Netherlands, the United Kingdom, and West Germany supplied small 
amounts. ·· 

Foreign production and trade 

In addition to the countries listed in table 2, salt oake can 
be produced in cotintries that produce such products as cellophane, 
formic acid, hydrochloric acid, phenol, rayon, and sodium dichromate. 
France, Italy, and Japan are some of the countries that should be con
sidered as producers of salt cake. 
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Table 1.--Sodium sulfate, crude (salt cake)s U.S. production, 
(100% Na2so4), 1962-66 

Year 

I 

1962 1/-------------------1 
1963 I/-------------------1 
1964 I/-------------------1 
1965 t/-------------------1 
1966 1;/-------------------1 

Quantity Value 

l,OOO short tons 1 1,ooo dollars 
I 

. 826 I 

837 I 

926 I 

976 I 

1,009 I 

~ 

17,934 
18,459 
22,280 
20,525 
20,487 

b" Inoludes Glauber's salt, which averaged annually 30,000 short 
tons, valued at $623,000, during 1958-61. . . 

Sources Compiled from official statistics of the.U.S, Department 
of C onunerce. 
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Table 2.--Sodium sulfate, crude (salt cake)s U.S. imports for 
consumption, by sources, 1962-67 

Source 

1 

t 

1962 l 
: 

1963 l 
I 

1964 l 1965 1966 I 1967 

Quantity (1,000 short tons) 

-----~-----------------~---------------------------------1 

Belgium----------: 
Canada-----------: 

: West Germany-----1 
United Kingdom---: 
Mexico-----------1 
Netherlands------1 

Total--------: 
r .. 
I 

92 I 

75 : 
9 I 

5 I 

- I 

- g 

181 

I 

84 : 
66 I 

3 : 
3 
- I 
3 

159 I 

. . 
154 : 
117 I 

17 I 

- I 

- I 

288 I 

: 
128 : 
116 I 

14 I 

3 I 

.!/ 
- I 

Value (1,000 dollars) 

: 
104 I 

103 I 

14 I 

- I 

- g 

2 : 

223 I 

133 
119 

21 

273 

-----~----------~-----------~--~------------~----
Belgium----------: 
Canada-----------1 
West Germany-----1 
United Kingdom---s 
Mexico-----------r 
Netherlands------s 

Total--------1 
I 

I 

2,142 I 

11 222 I 

167 : 
115 : 

.. I 

- I 

3,646 : 

.!/Less than 500·toris. 

I 

1,855 I 

1,066 I 

71 I 

39 I - : 
53 : 

3,084 I 

: 
3,217 : 
1,511 l 

300 I 

- I 
. 7 I 

- : 

5,035 I 

I 

2,561 I 

1, 628 I 

290 I 

41 I 

1 I 

- I 

4,521 1 

I 

1,963 I 

1,465 I 

308 I 

- I 

- I 

33 I 

2,353 
1,527 

432 

4,312 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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ANHYDROUS SODIUM SULFATE 

Commodity 
T3US 
Item 

Anhydrous sodium sulfate---------- 421.44 

85 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volwne). 

U.S. trade position 

Domestic production in 1966 amounted to 390,000 long tons, valued 
at $11.5 million. Exports are estimated to range between 10,000 and 
15,000 long tons, annually. U.S. imports in 1967, chiefly from West 
Germany, totaled 13,000 long tons, valued at $190,000. 

Description and uses 

Anhydrous sodium sulfate (Na2so4) is a whit~ amorphous powder, 
made by refinin~ and dehydrating crystallized sodium sulfate 
(Na2S04.10 H20)\1tem 421.46) and by refining salt cake (crude sodium 
sulfate)(item 421.42). The principal use for anhydrous sodium sulfate 
is in the manufacture of detergents. Lesser amounts are used as a 
leveling agent in textile dyeing, as a diluent in standardizing coal
tar dyes and in the manufacture of glass. Crude sodium sulfate (salt 
cake) and crystallized sodium sulfate (Glauber's salt) are covered by 
separate summaries, items 421.42 and 421.46, respectively. 

The Bureau of Customs has ruled that imports of sodium sulfat~ 
products which contain not more than 98.5 percent of sodium sulfate 
are classifiable as salt cake (item 421.42) and those imports which 
contain more than 98.5 percent sodium sulfate are classifiable a~ 
anhydrous sodium-sulfate. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
· headnote 3 in the 'ISUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

Rate effective 
Jan. 1, 1972 

421.44 Anhydrous sodium sulfate-- 50¢- per ton 25¢ per ton !/ 
1/ This rate, as well as those for 1970 and 1971, is contingent; see 

footnote l to Staged Rates and Historical Notes to Pt. 2 of schedule 4 
of the 'ISUSA-1968, as shown in appendix A to this volume. 
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The rate effective January i, 1972, represents the final stage of a 
concession granted by the United States in the sixth round of trade nego
tiations under the General Agreement on Tariffs and Trade (GATT). The 
first of five annual stages of the reduction became operative January 1, 
1968. Rates of duty for the ind.ividual stages are given in the TSUSA-1968, 
an excerpt from which is reproduced as appendix A to this volume. The 
rate shown above as existing prior to January 1, 1968, remained unchanged 
under the TSUS from August 31, 1963 (the effective date of the TSUS), · 
through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1967,was 3.4 percent. 

U.S •. consumption and production 

Domestic consumption approximates U.S. production plus imports; 
in 1966 this approximated 402,000 long tons~ Domestic production dur
ing the years 1962-66 increased from 329,000 long tons in 1962 to 
390,000.long tons in 1966 (table 1). 

The Bureau of the Census reported that anhydrous sodium sulfate 
was produced by 17 establishments during 1966, situated in Alabama (2), 
California (2), Pennsylvania (2), Tennessee (2), Virginia (2), West 
Virginia_(2), and one each in Illinois, Maryland, New York, North 
Carolina, and Texas. The bulk of the production in California was from 
natural brines. 

U.S. exports and imports 

Domestic exports of anhydrous sodium sulfate are not reported 
separately in official statistics but are estimated to range between 
10,000 and 1$~000 long tons, annually. 

Imports of anhydrous sodium sulfate (table 2) fluctuated during 
the years 1962-67 but increased from 6,113 long tons, valued at $122,000 
in 1962, to 13,003 long tons valued at $190,000 in 1967. West Germany 
has been the only consistent source and the chief source, except for 
1965 when Belgium supplied 5,919 long tons in its first appearance 
during the period. Canada, the Netherlands, and Mexico supplied small 
amounts in various years. · 

Foreign production and trade 

In addition to the countries listed in table 2, production facil
ities have been reported for Argentina, Colombia, and Mexico. Produc
tion facilities can also be expected to exist in industrialized coun
tries~ such as Italy and Japan. 
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Table 1.--Anhydrous sodium sulfat.n: U.S. production, 1962-66 

Year 
t 

t 

t 

1962--------------t 
1963--------------: 
1964--------------: 
1965--------------t 
1966-------------~: 

Production 

Quan ti t.y 

1,000 long tons t 
, : 

329 I 

353 t 

348 t 

382 t 
390 t 

Value 

1,000 dollars 

10,200 
10,412 
10,307 
11,710 
11,536 

Source: Compiled £rem official statistics of the U.S. Department of 
Commerce. 

Table 2.--Anhydrous sodium sulfate: U.S. imports for consumption, by 
sources, 1962-67 

Source 1962 1963 : 1964 t 1965 t 1966 I 1967 t . . 
t Quantity (long tons) 

: . . t t . . 
West Germany-----: 6,047 t 1, 186 : 1,414 t 5,081 t 11,493 I 12,659 
Canada-----------1 66 : - I - t 85 t 300 
Belgium----------: - l - t 5,919 t - t. 44 
Mexico-----------: - t - t - t 364 t 
Netherlands------: - : 22 : 80 : - t -

Total--------1 6, 113 t 1, 186 t 1,436 11,086 t 11,942 t 13,003 

Value (1,000 dollars) 

I l 

West Germany-----: 121 26 l 29 120 I 198 t 185 
Canada-----------t l - t - l - : 1 : 4 
Belgium----------: - t - l 121 t - t l 
Mexico-----------: - : - l - l 6 I ""! 

Netherlands------1 - : 11 2 - : 

Total--------: 122 l 26 29 243 205 : 190 
t 

y' Less than $500. 

Sourcet Compiled from official statistics of the U.S. Department of. 
Commerce. 
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CRYSTALLIZED SODIUM SULFATE (GLAUBER 1S SALT) 

Commodity 
TSUS 
IteiTi 

Crystallized sodium sulfate (Glauber 1 s salt)--------- 421.46 

·89 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volum&). 

U.S. trade position 

U.S. production supplies virtually all domestic requirements of 
crystallized sodium sulfate. The most recently reported production 
figure was 25,000 long tons in 1961. Exports are estimated to range 
between 2,000 and 5,000 long tons, annually. Imports have been small 
or nil. 

Comment 

Crystallized sodium sulfate (N~ SOJi. lOH2o, sodium sulfate 
decahydrate),also known as Glauber 1s saTt, is a refined form of 
sodium sulfate containing ten molecules of water. It is obtained 
from natural mineral deposits and natural brines. That portion which 
is not refined is dehydrated and processed into anhydrous sodium sul
fate (item 421.44) and salt cake (item 421.42). Glauber's salt can 
also be made from salt cake. The main use of crystallized sodium 
sulfate is in the textile-dyeing industry to facilitate the even dis
tribution of dye. A small amount is used in medicine. 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
Iteiii Commodity 

421.46 Crystallized sodium 
sulf atea 

Rate prior to 
Jan. 1, 1968 

$1 per ton 

Rate effective 
Jan. 1, 1972 

50¢ per ton 

i/ This rate, a ·. well as those for 1970 and 1971, is contingent; see 
.footnote l to Staged Rates and Historical Notes to Pt. 2 of schedule 4 
of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January l, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
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The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the ef
fective date of the TSUS), through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1967,was 62.5 percent. 

Domestic consumption approximates domestic production, which has 
been declining in recent years. The decline is believed to be in 

· large .part the result of replacement by anhydrous sodium sulfate. 
During the years 1958-61, domestic production declined from about 
65,000 long tons, valued at $606,ooo, in 1958, to 25,000 long tons, 
valued at $565,000, in 1961 (table 1),. Beginning with 1962, annual 
production data of crystallized sodium sulfate have been combined with 
production data for salt cake. 

In 1966, the Bureau of the Census reported two establishments 
engaged in the manufacture of crystallized sodium sulfate, situated 
in North Carolina and Wyoming. 

Exp0rts of crystallized sodium sulfate are not reported separate
ly in official statistics, but are estimated to range between 2,000 
and 5,000 long tons, annuallyo Imports of crystallized sodium sulfate 
were nil in 1962 and consisted of only small amounts from Canada and 
the Netherlands and West Germany in 1963-67 (table 2). 

The U .s. S,R.- has a crystallized sodium sulfate plant in operation 
at the Kara-Bogas Gulf of Turkmenia, near Caspian Lake, the location 
of a rich <;leposit of Glaube.r' s salt. The plant is reported to be the 
country's largest producing this commodity. 
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Table 1.--Crystallized sodium sulfate (Glauber1 s salt)t U.S. produc-:. 
tion (100% Na2so4), 1958-61 

Year I 

1 

1958-------------1 
1959-------------1 
1960-------------: 
1961------------ -: 

Production 

Quantity 

long tons 's 
I 

64, 719 I 

27,622 
28,484 I 

25,103 I 

Value 

1,ooo doilars 

6o6 
672 
645 
568 

Sources Compiled frcxn official statistics of the U.S. Department of 
Commerce. 

Note.--Effective with 1962, production data of crystallized sodium 
sulfate have been combined with production data ~or salt cake. 

Table 2.--Crystallized sodium sulfate (Glauber' s salt): U .s ... imports 
for consumption, by sources, 1962-67 

Source 

I 

Canada----------: 
West Germany----: 
Netherlands-----: 

Total-------: 

t 
Canada----------1 
West Germany----t 
Netherlands-----1 

Total-------1 
r 

1962 I 1963 
I 

1964 I 1965 : 1966 1967. 
1 : 

Quantity (long tons) 

I 

- I - I - I 537 I 336 
- I - I - 1 l I l I 2,205 
- : 3 4 I ~ I - I 

3 I 4 : l I 538 I 2,541 

Value 

r I 

- 1 - I - r - I $6,554 I $3, 743 
- I - I $262 .I 427 I 326 

- I $285 I $355 r - I 

- I 285 355 262 6,961 I . 4,069 

Sources Compiled from official statistics of the U .s. Department of 
Commerce. 

July 1968 
414 





SODTIJM SULFIDE 

Commodity 
TSUS 
item 

Sodium sulfide----------------- 421•52 

93 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. tariff position 

Domestic production, which approximates U.S. consumption, amounted 
to about 171 million pounds in 1966. Exports and imports (except for 
1967) have been either nil or small in recent years. 

Comment 

Sodium sulfide is a yellow or brick-red can.pound, marketed in 
lumps, flakes, or deliquescent crystals. It is usually made directly 
from sodium bisulfate (TSUS item 420.74), but it is also obtained as 
a byproduct in the manufacture of some barium chemicals. Sodium 
sulfide is used mainly in the manufacture of organic chemicals, 
sulfur dyes, paper pulp, rubber, and soap. Lesser amounts are used 
in the manufacture of rayon and leather, and in engraving and lith
ography. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

421.52 Sodium sulfide----------- 0.75¢ per lb. 

Rate effective 
Jan. 1, 1972 

O.J7¢ per lb. 

The rate effective January 1, 1972, represents the final stage 
of a concession granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became op
erative January 1, 1968. Rates of duty for the individual stages are 

· given in the TSUSA-1968, an excerpt from which is reproduced as ap
pendix A to this volume. The rate shown above as existing prio.r to 
January 1, 1968, remained unchanged under the 'I!SUS from August 31, 1963 
(the effective date of the TSUS), through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1967 was 19.7 percent. 
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Sodium sulfide is produced by 10 chemical companies (8 large and 
2 small) in plants situated as f ollowsi two each in New Jersey and 
New York, and one each in California, Georgia, Illinois, Pennsylvania, 
Texas, and West Virginia. Production of concentrated (60-62 percent) 
sodium sulfide (table l) during 1962-66 varied between 45.5 million 
pounds,. valued at $2.4 million, in 1964, and 53.8 million pounds, 
valued at $2.9 million, in 1~63. Production of all types of sodium 
sulfide amounted to about 104 million pounds in 1963, and increased 
to 170.8 million pounds in 1966. 

Domestic-consumption approximates total U.S. production. U.S. ex
ports are not separately reported in official statistics but are esti
mated to have been small in recent years. In 1962, U.S. imports (table 
2) were only 14,000 pounds (all from the United Kingdom), and nil in 
1963-66. In 1967, imports amounted to 1.3 million pounds (all from the 
United Kingdom), by a domestic producer to supplement the company's pro
duction, which temporarily was unable to supply the company's needs. 

Sodium sulfide is produced in India in ~ plant situated at Eloor, 
near Ernaculam, South India. In addition to the United Kingdom, sodium 
sulfide is probably produced in most of the industrialized nations, 
such as Belgium, France, Italy, Japan, Switzerland, and West Germany. 
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Table 1.--Sodium sulfides U.S •. production, 1962-66 

~Quantitl in thousands of Eounds1 value in thousands of dollars) 
I Total 

. 
~gg~i~~r~~~) 

I Other . 
: : I 

Year 
I Quantity1 Value Quantity 1 Value I Quantity 1 Value 

: I I 

I I I I I 

1962------t l/ l/ I 46, 258 I 2,402 I ~ ·, 1/ 
1963------l 104;362 I 3;743 I 53,840 : 2,878 I ,522 I - 865 
1964------l 102,974 I 3,409 I 45,512 I 2,384 I 57,462 I 1,025 
1965------1 140,318 I 31 796 I 46,666 I 2,.327 I 93,652 I 1,469 
1966------s 170, 796 I 4,141 I 45,600 : 2,353 I 125, 196 I 1,788 

: I I I I I 

!/ Data withheld to avoid disclosing figures for individ~l companies. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

Table 2.--SodiWll sulfide: U.S. imports for consumption, 1962-67 

Year 

I 

1962 1/-----------, 
1963--=------------I 
1964--------------l 
1965--------------t 
1966--------------t 
1967 !/-----------: 

: 

Quantity 

11 000 pounds 

!,/ All from the United Kingdom. 

. . 
14 : 

- l 

- l - : 
- t 

1,330 : 

Value 

$1.40 

50,656 

Source: Compiled from official statistics of the U.S. Department 0£ 
Commerce. 

Note: In 1962 imports were reported as "N~t more than 35% sodium 
·sulfide" and as "More than 35% sodium sulfide". Imports in 1962 con
sisted wholly of "More than 35% sodium sulfide". 
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Commodity 

Sodium co:npounds: 

TSUS 
item 

Sulfite, bi sulfite, metabisulfite, 
and thiosulfate--------------------- 421.54 

Note.--For the statutory descrlption, see the Tarlff Schedules of 
the United States Annotated (TSUSA-1968) ·(pertinent sections thereof 
ara reproduced in appendix A to this volume). 

U.S. trade position 

U .s. production of sodium sul.fite was 425 million pounds, valued 
at $10.6 million, in 1966. Imports of sodium sulfite, bisulfite, 
metabisulfite, and thiosulfate were 2.3 million pounds, valued at 
$76,000, in 1966 and 1.8 million pounds, valued at $157,000 in 1967. 
Statistics on domestic production of sodium bisulfite, meta~isulfite, 
and thiosulfate are not available for recent years and neither are 
export data reported separately for any of the sodium compoonds con
sidered in'this summary. 

Com'llent 

Sodium sulfite, sodium bisulfite, sodium metabisulfite, and sodi~m 
thiosul.fate (hyposulfite) are all related white crystalline 
compounds or powders. Sodium sulfite and sodium bisulfite are made b7 
treating soda ash (or caustic soda) with sulfur dioxide-to produce th~ 
sulfite requiring twice as mucb soda as the bisulfite. Sodium bisul
fite or sodium acid sulfite is not an important article of commerce as 
it readily looses water to form sodium metabisulfite or sodium pyro
sulfite. The co-:mnercial product; which is called sodium bisulfite by 
the trade, is actually sodium metabisulfite. Sodium thiosulfate is 
produced by boiling a solution of sodium sulfite with sulfur. Sodium 
sulfite and thiosulfate are available commercially in both anhydrous 
and hydrated forms, but so di um bisulfi te (metabisulfite) is usually 
sold only in the anhydrous state. 

Sodiu.m sulfite is used mainly in the manufacture of pulp arnl 
paper. It is also used to remove free chlorine in the bleaching of 
textiles and in mineral separation, for the manufacture of sodtum 
thiosulfate, ani in the preparation of photographic developers.. Sodium 
thi:Losulfate is used principally in photography as an acid fixer or 
'lih~o" for films and plates. It is also used in chrome leather tanning 
a:na i:Ln the :manufacture of certain organic compounds such ·a:s tetramethyl 
lead and thioglycolic acid. Sodium bisulfite (metabi.suil.'f'l:te) is used 
as a !P!'eservative or bleaching agent in foods, tanning. teniles, pulp 
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and paper, and photography. 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate :erior to Rate effective 
item Commodity Jan". 1, 1968 Jan. 1, 1972 

Sodium compounds: 
421.54 Sulfite, bisulfi te, 0.188¢ per lb. 0.09¢ per lb. J/ 

.metabisulfi te, 
and thiosulfate. 

l/ This rate, as well as those for 1970 and 1971, is contingent, see 
footnote l to Staged Rates and Historical Notes to Pt. 2 of schedule 4 
of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative 
~anuary. 1, 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the 
effective date of. the TSUS) through the end of 1967. 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports entered during 1967 , rTRS 

2.2 percent. 

U.S. production of sodium sulfite increased from 402 million 
pounds, valued at $8.2 million, in 1962, to 446.5 million pounds, 
valued at $9 million, in 1964, and then declined to 376 million pounds, 
valued at $8. 7 million, in 1965, but rose to 425 million pounds, valued 
at $10.6 million, in 1966 (see accompanying table). Domestic output of 
sodium thiosulfate was 64 million pounds, valued at $2.7 million, in 
1962, but no production d$3-ta for sodium thiosnlfate have been available 
since 1962. Also, no statistical data on production of sodium bisulfite 
(metabisulfite) are reported; however, the output is believed to be 
considerably less than U.S. product.ion of sodium thiosulfate. Con
sumption of the sodium compounds covered by this summary are probably 
about 500 million pounds annually, but exact statistics ara not avail
able. 
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Sodium sulfite is produced by 8 companies in 11 plants, which are 
located 2 each in California, Pennsylvania, and Illinois and 1 each in 
New Jersey, Delaware, Missouri, Alabama, and Washington. Sodium thio
sulfate is produced by three companies in five plants, located two 
each in Illinois and Californi.a, and one in New Jersey. Sodium bi
sulfite (metabisulfite) is produced by five companies in five plants, 
one each in Delaware, New Jersey, Missouri, Massachusetts, and Virginia. 
One of these producing companies manufactures all three of these chemical 
products; four of the companiHs make two of these products; and the 
remaining five companies only make a single item each. 

Statistics on exports of the compounds covered by this summary are 
not available; however, exports are probably larger than imports. U.S.· 
imports of the sodium compounds considered here have ranged between 1. 7 
million and 2.3 million pounds in 1962-67. Recent imports have come 
principally from the United Kingdom and West Germany. 
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Sodium sulfite, bisulfite, metabisulfite, and thiosulfate: U.S. pro
duction, imp~rts for consumption, and apparent consumption, 1962-67 

(Quantity in thousands of pounds; value in thousands of do~2 
: : : Apparent : Ratio (percent) 

Year Prbduction }/ Imports : consumption of imports to 
: consumetion 

: 
1962--------: 401,590 
1963--------: 414,748 
1964--------: 4l.i6,504 
1965--------: 376,212 
1966--------t 424,748 
1967--------: 2/ 

. . 
1962-..;.------: 8,189 
1963-----.---: 8,501 
1964--------: 9,077 
1965--------: 8,244 
1966--------: 10,573 
, 196 7----·----- : 3.1 . . . . 

Quantity 

1,716 403,306 
2,039 416,787 
2,111 448,615 
2,158 378,370 
2,327 427,075 
1,803 2/ 

Value 

75 8,264 
81 8,582 
11 9,154 
68 8,312 
76 10,649 

157 ~I 

2/ 

'!I 

o.4 
o.5 
o.5 
o.6 
o.5 

0.9 
0.9 
o.8 
o.8 
0.1 

17 PrOdUCtion data are for sodium sulfite only. Production of sodium 
thiosulf.ate amounted to 63,772 thousand pounds, valued at 2,690 thou
sand dollars, in·1962. No more recent data for sodium thiosulfate and 
and no data for sodium bisulfite or metabisulfite are available. 
~/ Not available. 

Source: . Co.mpiled from official statistics of the U.S. Department of 
Com-:n.erpe. 

Note.--Statistics on exports are not available. 
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Commodity 
TSUS 
Tt8m 

Sodium compounds not elsewhere enumerated-----------· 421.62 

101 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume,. 

U.S. trade position 

Annual domestic production of these sodium compounds in recent 
years is estimated to have ranged from 500 million to 1 billion pounds, 
and annual exports, from 25 million to SO million pounds. Imports in 
1967 amounted to 22.3 million pounds, valued at $3.l million. 

Description and uses 

This summary deals with the approximately one hundred commercially 
traded inorganic sodium compounds that are not provided for by name in 
the TSUS. About 45 of these compounds are produced on a commercial 
scale in the United States, but the majority are of minor industrial~ 
importance. The inorganic sodium compounds provided for by name in 
the TSUS are discussed in separate summaries (items 420.68 through 
421.60 and 480."25). 

The following tabulation lists the principal uses for a number of 
the significant domestic sodium compounds included in this summary: 

Compound Principal use 

Chlorinated trisodium phosphate---Dish washing compounds and 
scouring powders 

Sodium bromate--------------------Gold ore processing 
Sodium chlorite-------------------Bleaching agent 
Sodium fluoride-------------------Fluoridation of municipal 

water supplies -
Sodium hydrosulfide---------------Chemical intermediate for 

dyestuffs and various 
organic chemicals 

Sodium perborate------------------Bleaching agent 
Sodium peroxide-------------------Oxidizing agent 
Sodium persulfate-----------------Bleaching agent 
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U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item 

421.62 

Rate prior to 
Commodity Jan. 1, 1968 

Sodium compounds 10.5% ad val. 
not elsewhere 
enumerated. 

Rate effective 
Jan. 1, 1972 

5% ad val. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negot.iations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction be~ame operative 
January 1, 1968. Rates of duty for the individual stages are given in. 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate shown above as existing prior to January 1, 1968, 
remained unchanged under the TSUS from August 31, 1963 (the effective 
date.of the TSUS), through the end of 1967. 

U.S. consumption, production, and exports 

Domestic consumption of the inorganic sodium compounds included 
here is supplied principally by U.S. producers. About 75 chemical 
companies, including both large and small firms, make these products. 
The large producers generally make more than one, whereas the small 
firms tend to specialize in one or two. Producing plants are dispersed 
among 30 States, with all major regions of the United States represented. 

In recent years U.S. production of the inorganic sodium compounds 
covered herein is estimated to have ranged from 0.5 billion to l 
billion pounds per year. Production data are reported in official 
statistics only for sodium fluoride (table 1) and sodium hydrosulfide 
(table 2). The output of sodium fluoride increased from 10.8 million 
pounds in 1962 to 11.8 million pounds in 1966 with a peak of 14.l 
million pounds in 1964. There are four producers of this compound, 
operating plants in Delaware.(l), Illinois (2), and Maryland (1). The 
total annual capacity is reported to be 18 million pounds. The pro
duction of sodium hydrosulfide increased from 48.0 million pounds in 
1962 to 91.1 million pounds in 1966. This compound is produced by 
six companies, operating plants in California (1), Delaware (2), 
Georgia (1) New Jersey (1), New York (1), Tennessee (1), and West 
Virginia (l~. The total annual capacity is reported to be 66.4 million 
pounds. 
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U.S. exports of inorganic sodium compounds are not reported 
separately in official statistics; however, they are estimated to have 
been between 25 million and 50 million pounds annually in recent years. 

U.S. imports 

Before September 1963, imports of the sodium compounds considered 
here were combined in the official statistics with certain organic 
sodium salts. Imports of sodium compounds not elsewhere enumerated 
aggregated 18.1 million pounds, valued at $3.0 million, in 1967 (see 
table 3). They included azide from Canada; bromate from Israel, Japan, 
the Netherlands, and the United Kingdom; chlorite from Belgium, Japan, 
Switzerland, and West Germany; fluoride from Japan and West Germany; 
perborate from Austria, Belgium, France, Japan, the Netherlands, the 
United Kingdom, and West Germany; peroxide from France, West Germany, 
and the United Kingdom; persulfate from the Netherlands, Switzerland, 
and the United Kingdom; and chlorinated trisodium phosphate from 
Canada. 

Foreign production and trade 

In addition to the 10 countries shown in table 3, the other in
dustrialized countries, such as Italy and Spain, produce sodium com
pounds (including those discussed in other summaries in this volume). 
International trade in the inorganic sodium compounds provided for in 
part 2C of schedule 4 is probably sizeable because of the large 
number of uses for these products and the almost universal demand for 
them throughout the_world. 
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Table 1.--Sodium fluoride (100% NaF): U.S. production, 1962-66 

Year 

1962---------------------------------------------: 
1963--~---~------------------------------------: 
1964---------------------------------------------: 

. 1965---------------------------------------------: 
1966-.-------------------------------------------- : 

J;'roduction 

Quantity : .Value 

1,000 
pounds 

10,836 
11,652 
14,120 
12,324 
11,764 

1,000 
dollars 

1,381 
1,477 
2,120 
1,645 
1,619 

Source: Compiled from official statistics of the u.s. department 
of Connnerce. 

Table 2.--Sodium nydrosulfide (sodium sulfhydrate) (100% NaSH): 
u.s. production, 1962-66 

Year 

1962~--------------------------------------------: 
1963-----~-~-~-----------------------------------: 
1964---------------------------------------------: 
1965---------------------------------------------: 
1966---------------------------------------------: 

Production 

Quantity Value 

1,000 l,OOQ 
pounds dollars 

47,988 
50,304 
60,558 
89 ,072 
91,092 

2,909 
3,069 
3,658 
3,960 
4,111 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. · 
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Table 3.-·e-odium compounds not elsewhere enumerated: U.S. imports 
for consumption, by principal sources, 1964-67 

Source 1964 : 1965 : 1966 1967 

Quantity (1,000 pounds) 

West Germany----------------------: 6,496 6,422 8,597 10,134 
United Kingdom--------------------: 3,984 4,256 5,062 6,566 
Netherlands-----------------------: 646 797 1,344 1,085 
Belgium---------------------------: 942 986 1,184 1,565 
Switzerland-----------------------·: 315 426 609 499 
France-----------------------------: 262 3, 727 3 ,503 1, 173 
Japan-----------------------------: 328 219 352 596 
Canada----------------------------: 772 302 37 67 
Austria---------------------------: 583 686 568 437 
Sweden----------------------------: 164 248 166 1/ 
All other-------------------------: 3 28 149 -227 

Tota1-------------------------=:_1,..,.4:.:49:s: __ 1_8 ...... ,o ...... 9 __ 7_. __ 21_, __ 5 __ 71~---2-2 .... ,3._.42 
Value (1,000 dollars) 

West Germany----------------------: 985 
United Kingdom--------------------: 493 
Netherlands-----------------------: 166 
Belgium---------------------------: 97 
Switzerland-----------------------: 94 
France----------------------------: 29 
Japan-----------------------------: 75 
Canada----------------------------: 53 
Austria---------------------------: 69 
Sweden-----~---------------------: 30 
All other-------------------------: 7 

Total-------------------------:--2-,-09 ..... 8,.... 

];/ Less than SOO pounds. 

841 
523 
146 

99 
132 
381 
48 
38 
79 
56 
18 

2,361 

1,310 
539 
188 
122 
185 
378 

87 
26 
64 
39 
70 

3,008 

1,374 
697 
180 
160 
150 
144 
105 
100 
51 

2 
102 

3,065 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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STRONTIANITE AND CELESTITE 

Commodity 
TSUS 
item 

Strontianite (mineral strontium carbonate)----------- 421.70 
Celestite (mineral strontium sulfate)---------------- 421.82 

107 

Note.--For the statutory description, see the Tariff Schedules of the 
United States Annotated (TSUSA-1968) (pertinent sections thereof are 
reproduced in appendix A to this volume). 

U.S. trade position 

Imports supply U.S. requirements for strontium minerals. The 
domestic strontium-mining industry has been inactive since 1959. Ex
ports, if any, are negligible. 

Comment 

Strontianite is mineral strontium carbonate (SrC03) and celestite· 
is mineral strontium sulfate (SrS04). The principal use for both 
minerals is the production of strontium compounds. Celestite is the , 
preferred raw :material due to its greater availability and ease of 
processing. A common method of processing celestite is to digest 
finely powdered ore in a hot soda ash solution to produce strontium 
carbonate, which is treated with the appropriate acid to make the de
sired strontium compound; hydrochloric acid, for example, to make 
strontium chloride. 

Strontium carbonate (item 421. 72), strontium nitrate (item 421..74), 
strontium oxide (item 421.76), strontium sulfate (item 421.84) and 
strontium compounds not elsewhere enumerated (item 421. 86) are dis
cussed in separate summaries in this volume. 

The duty-free status for strontianite and celestite was provided 
for in the Tariff Act of 1930, as originally enacted, and in the TSUS, 
effective August 31, 1963, and has been bound since January 1, 1948, as 
a concession granted by the United States in the General Agreement on 
Tariffs and Trade (GATT). 

Domestic consumption is supplied wholly by imports. Due to our 
dependence on foreign sources of strontium minerals, celestite was 
placed on the list of materials to be acquired for the national stock
pile. 

'Three domestic chemical companies convert imported strontium 
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minerals to strontium compounds in plants situated in California, New 
Jersey, and Penn~ylvania. There has been no domestic production of. 
strontium :minerals since 1959; however, deposits of strontianite and 
celestite occur in Arizona, California, Texas, and Washington. If 
foreign.strontium mineral supplies were cut off, the United States 
could beco:me self-sufficient but at the cost of higher prices. Just 
how much do:mestic material could be made available to equal the specifi~ 
cations of the currently available foreign .material is unknown as is 
the cost at which this could be done. 

u~s. exports, if any, are estimated to be negligible. u.s. 
imports, consisting chiefly of celestite from Mexico and the United 
Kingdom, as reported in the official statistics of the U .s. Department 
of Commerce, are shown in the following tabulation for the years, 1962-
67. 

Quantity 
1,000 
pounds 

1962------- 14,978 
1963------- 32,464 
1964------- 43,235 
1965------- 19,481 
1966------- 23,034 
1967------- 11,223 

Value 
1,000 

dollars 

189 
372 
507 
221 
268 
118 

The United Kingdom and Mexico are probably the leading producers 
of strontium minerals among non-communist countries of the world; pro
duction has also been reported in recent iears from Argentina, Italy, 
and Pakistan. Free-world production of strontium minerals, as reported 
in the official statistics of the U.S. Bureau of Mines, is shown in the 
following tabulation for the years, 1962-66. 

Country 1962 1963 

Quantity 

: 
Mexico------------------: 9~108 12,952 
United Kingdo.m----------: 14,432 20,204 
Italy-------------------: 1,322 1,442 
Pakistan----------------: 646 848 
Argentina---------------: 12190 

Total---------------: 25,708 36,636 

1964 1965 1966 

(l,000 pounds) 

l0,556 
38,154 
1,008 

594 
66 

50,318 

6,448 12,868 
21,390 10,132 
1,410 1,318 

994 1,180 
11318 

31,560 25,498 
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Production of strontium minerals is known to exist also in Morocco, 
and West Oennany (as well as in Poland and the u.s.s.R.), hut the data 
have not been reported. Strontium minerals are known to occur in many 
countries throughout the world but the demand ts t.oo small or the pro
duction costs too high to warrant exploitation of these deposits. The 
requirements in most countries, usually small, are satisfied by the 
importation of strontium compounds end products. 
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STRONTIUM COMPOUNDS 

TSUS 
Commodity item 

Strontium compounds: 
Carbonate, precipitated------------------ 421. 72 
Nitrate---------------------------------- 421.74 
Oxide------------------------------------ 421.76 
Sulfate, other-----------------.:.--------- h21. 84 
Other------------------------------------ 421.86 

111 

Note.--For the statutory description see the Tariff Schedules of 
the United States Annotated (TSUSA-196B) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. consumption, about 20 million pounds annually, approximates 
domestic production, which is provided chiefly by the processing of 
imported strontium minerals. Exports and imports are either small or 
nil. 

Comment 

This summary deals with precipitated strontium carbonate, nitrate, 
oxide, sulfate (other than mineral strontium sulfate), and about 45 
inorganic strontium compounds not specifically named in the TSUS but 
provided for under item 421.86. About one-third of the unnamed stron
tium compounds are produced on a commercial scale in the United States. 
Included in this group are strontium bromide, chlorate, chloride, fluo
ride, hydroxide, iodide, and peroxide. 

Strontium compounds are used principally in pyrotechnics, such as 
tracer bullets, distress signal rockets and flares, transportation 
warning fuses, and fireworks (carbonate, chlorate; chloride, nitrate, 
oxide, peroxide, and sulfate). There are no satisfactory substitutes 
for strontium compounds in pyrotechnic uses. The brilliant crimson 
color that strontium compounds impart to a flame is the property that 
makes them important in this type of application. Less important 
uses are in medicines; in the production of sugar, in bleaching, 
and in the manufacture of iridescent glass, paper, and other strontium 
compounds: bromide, carbonate, chloride, hydroxide, iodide, oxide, 
peroxide, and sulfate. 

Mineral strontium carbonate (strontianite) and mineral strontium 
sulfate (celestite) are discussed in a separate summary on items 421. 70 
and 421.82 in this volume. 
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The colunm 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate Erior to Rate effective 
item Commodity Jan. 1, 1968 Jan. 1, 1972 

Strontium compounds: 
421. 72 Carbonate, precipi- 12.5% ad val. 6% ad val. 

tated. 
421.74 Nitrate------------- 12.5% ad val. 6% ad val. 
421.76 Oxide--------------- 12.5% ad val. 6% ad val. 
421.84 Sulfate, other------ l0.5% ad val. 5% ad val. 
421,86 other--------------- l0.5% ad val. 5% ad val. 

The rates effective January 1, 1972, represent the final stage of 
concessions g~anted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT) .. 
The first of five annual stages of the reductions became operative Janu
ary 1, 1968. Rates of duty for the individual stages are given in the 
TSUSA-1968, an excerpt from which is reproduced as appendix A to this 
volume. The rates shown above as existing prior to January 1, 1968, 
remained unchanged under the TSUS from August 31, 1963 (the effective 
date of the TSUS), through the end of 1967. 

" . 
Strontium compounds are produced in the United States by about 20 

chemical companies, "with plants situated in California, Colorado, 
Illinois, Kentucky, Maryland, Missouri, New Jersey, New York, Ohio, and 
Pennsylvania. For.most of the companies, the output of strontium com
pounds .represents a small part of their total annual production. 

Domestic consumption approximates domestic production. Data on 
production ~f strontium compounds are not reported in official statistics, 
but the current annual production is estimated to be about 20 million 
pounds. 

Domestic exports of strontium compounds are estimated to be-,neg
ligible. Domestic imports are small and sporadic and have been re
ported separately only since September 1963 (see accompanying table). 
In 1964, imports were reported for precipitated strontium carbonate 
(15,000 pounds, valued at $3,562), chiefly from Canada and France, and 
for strontium compounds not' elsewhere enumerated (61,000 pounds, 
valued at $16,742), all from West Germany, consisting mainly of stron
tium chloride. The imports reported for 1965 consisted of strontium 
nitrate (5,000 pounds, valued at $789), all from·West Germany, and 
strontium sulfate (valued at $276) from Switzerland. Imports in 1966 
consisted of a few pounds of precipitated strontium carbonate from the 
United Kingdom valued at $1,483 and 123,000 pounds of strontium com-
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pounds not elsewhere enumerated, valued at $40,912 (in part strontium 
bromide and chloride from West Gennany). In 1967, a small amount of· 
precipitated strontium carbonate, valued at $897,was received from the 
United Kingdom and 16,000 pounds of strontium compounds not elsewhere 
enumerated, valued at $4,56\ from the United Kingdom and West Germany. 
There were no imports reported for strontium oxide during 1964-67. 

The quantity of strontium compounds involved in world trade is 
small. Canada, France, Italy, the United Kingdom, and West Germany 
are known to produce and export strontium co.mpounds. 
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Strontium compounds ·J/: Imports for consumption, 1964-67 

Year Quantity Value 

11000 11000 
;eounds dollars 

1964------~-------------------------------------: 
1965---------------------------------------------: 
1966---------------------------------------------: 
1967---------------------------------------------: 

76 20 
5 1 

123 42 
16 5 

. . 

1/ Includes items 421.72-.76 and 421.84-.86. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce .. 

Note.--Composition of imports was as follows: 
··1964 Strontium carbonate, precipitated and strontium chloride. 
1965 Strontium nitrate. 
1966 Strontium chloride. 
1967 Strontium chloride. 

July 1968 
4:4 



TELLlm.IUM COMPOUNDS 

C~mmoditY; 
TSUS 
item 

Tellurium compounds-------------------- 421.90 

115 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendi~ A to this volµme). 

£:_§.. tra~_££si t~ 

VirtuAlly all U.S. consumption or tellurium compounds (about 
20,000 pouncis annually) has been supplied by domestic production. Ex
ports arc believed~o be small; there were no imports in 1965, 1966, or 
1967. 

This summary comprises those inorganic te1.lurium compounds not 
proviied for elsewhere in the TSUS, principally tellurium dioxide, a 
white, crystalline powder, and tellu-rium hexafluoride, a colorless 
gas. Other inorganic compounds containing tellurium are covered by 
the summaries pertaining to the positive ion (cation) of the compound. 
For example, sodium tellurate, sodium tellurite, and sodium telluride 
are covered in the summary on inorganic sodium compounds (item 421.62). 
Tellm~ium compounds are recovered as byproducts in the refining of 
copper and lead, and are used principally as analytic reagents and 
in the manufacture of catalysts. 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 ~an. 1, 197~ 

421.90 Tellurium compounds-- 10% ad val. 5% ad val. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT) 
The first of five annual stages of the reduction became operative • 
January 1, 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate .shown above as existing prior, to January 1, 1968, 
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remained unchanged under the TSUS from August 31, 1963 (the effective 
date of the TSUS)j through the end of 19670 

' 
No statistics are available on the consumption or production of 

tellurium compounds, but it is known that virtually all U.S. consumption 
comes from domestic productiono Current annual U.S. production is 
estimated at 20, 000 poun::ls. Some eight corporations, principally re-. 
finers of copper and lead, produce iellurium compounds at plants located 
in Indiana, Louisiana~ Maryland 9 New Jersey9 New York, and Pennsylvania. 
For none of these corporations are the revenues derived from the sale 
of tellurium chemicals a ~ajor source of incomeo 

Exports of tellurium chemicals are believed to be small. Im
port.s j which were .first separately reported effective August 31, 1963, 
amounted to 500 pounds 9 valued at $3,000 (all from Canada), during the 
remainder of that year. In 1964, one pound of a tellurium compound 
(presumably some specially tailored material) 9 valued at $838, was 
imported from the United Kingdom. No imports were reported in 1965, 
1966 9 or 19670 
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Commodity 
TSUS 
item 

Thallium compounds---------------- 422.00 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The thallium compounds covered by this summary are not important 

117 

items of trade; total U.S. consumption and production in 1967 were valued 
at about $57,000 and $52,000, respectively. Imports amounted to about 10 
percent of estimated U.S. consumption. Probably there have.been no exports. 

Comment 

The principal thallium compounds included in.this summary are thal
lium sulfate, thallium carbonate, thallium hydroxide, thallium iodide, 
thallium nitrate, and thallium sulfide. These chemicals, which vary from 
white to blue-black in color, are all very poisonous. Thallium compounds 
are produced from thallium which is recovered as a byproduct :from pro
cessing zinc ores and pyrite. ·Thallium sulfide, commercially the most 
important compound, is used mainly as a pesticide. However, since Aug
ust 1, 1965, under the Pesticide Reg±stration Regu.J._ations of the United 
States Department of Agriculture, only properly trained personnel of 
Federal, State, or local Governments have been allowed to use this 
highly poisonous pesticide. Thallium carbonate is used in producing 
artificial gem stones; thallium hydroxide, as an indicator in analyt
ical chemistry; thallium iodide, in medicine; thallium nitrate, in 
pyrotechnics; and thallium sulfide, in infrared-sensitive photocells. 

The colunm 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

Rate effective 
Jan. 1, 1972 

422.00 Thallium compounds--------- 10.5% ad val. 5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a concession.granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual .stages of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
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are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to thJs volume. The rate shown ab~ve as existing prior to 
January 1, 1968, remained unchanged under the TSUS from August 31, 1963 
(the effective date of the TSUS), through the end of 1967. 

It.is believed that consumption and production of thallium com
pounds have been relatively stable in recent years and in 1967 totaled · 
about $57,000 and $52,000, respectively. Production of various 
thallium compounds in 1967 was by 8 concerns; at 3 plants in New 
Jersey and at one plant each in California, Colorado, Ohio, New York, 
and Pennsylvania. None of the producing companies derive a substan
tial part of their income from sales of thallium compounds. 

Imports of thallium compounds, 1964-67 (compiled from official 
statistics of the U.S. Department of Commerce) were as follows: 

Year 

1964 
1965 
1966 
1967 

Pounds 

6,885 
3,499 
3,184 
2,188 

Dollars 

12,000 
9,000 
7,000 
5,000 

West Germ~ny has been the principal source of imports during this 
period with smaller quantities coming from Belgium and France. It is 
believed that imports were predominately thallium sulfate. Exports 
are not separately classified but are believed to be nil. 

Production facilities for thallium compounds are known to exist 
in Belgium, France, West Germany, and the u.s.s.R., but no data on 
prodtiction are available. Because of tra low demand for thallium and 
its compounds,. a large amount of the thallium available from the pro
cessing of zinc ores and pyrite is not recovered •. 
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TSUS 
Commodity item 

Thorium compounds1 
Nitrate------------------------------- 422.10 
Oxide--------------------------------- 422.i2 
Othel'--------------------------------- h22.14 

119 

Note.--For the statutory description see the Tariff Schedules of 
the United States Annotated (TSUSA-196B) (pertinent sections thereof 
are reproduced in appendix A to this volume). · 

U. S ·, trade posi tio!! 

Virtually the entire U.S. consumption, estimated to be about 
100,000 pounds annually, is supplied by domestic production. Recenl:. 
exports are believed to have been small. Imports in 1966 amounted to 
841 pounds and in 1967 to 1,512 pounds. ·· 

Description and use~ 

. This summary comprises two specified thorium compounds and tho$e 
whic~ _are no~ eJ sewhe~: enum:rated. in the TSUS; they are· principally" 
thorium carbide, fluoride,_.nitrate, and oxide, but also included are 
some 15 other thorium compounds of lesser com~ercial significance. 

Thorium compounds are produced from the minerals monazite (item 
601.45), thorite (item 601.45), and uranothorite (item 601.57). 
Thorium nitrate is used mainly in the manufacture of gas mantles; 
thorium fluoride in thorium-magnesium alloys; thorium carbide and oxide 
in breeding elements for nuclear fuels; thorium oxide is also used in 
the manufacture of elemental thorium, refractories, thorium-dispersed 
nickel, and special optical glass. When the compounds are from 
monazite, rare-earth compounds (items 418.40-.44) are important co
products. When produced from ut'anothori te, uranium compounds (items 
422.50-.52) are important coproducts. 

Thorium compounds are classified as 11 source materials11 under the 
Atomic Energy Act of 1946 and are subject to the licensing requirements 
of the Atomic Energy Commission. 
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120 THORDJM COMPOUNDS 

UoS. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS RatLlrior to Rate effective 
·item Commodi~ Jano 1, 1968 Jano 1. 1972 

Thorium compounds: 
422010 Nitrate------------- 35% ad valo 17 o5% ad val. 
422012 Oxide--------------- 35'% ad valo 17 .5% ad valo 
422.,14 Other---------~---- 35% ad val. 17.5% ad val. 

.The rates effective January 1 9 1972 9 represent the final stage of 
· concessions granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT), 
The first of five annual stages of the reductions became operative 
January 1, 19680 Rates of duty for the individual stages are given.in 
the TSUSA-1968 9 an excerpt from which is reproduced as appendix A to 
this volumeo The rates shown above as existing prior to January 1 9 

1968, remained uncrumged under the TSUS from August 31, 1963 (the 
effective date of the TSUS) 9 through the end of 1967. 

UoS. consumption 2 yroduc_!:ion. and exports 

The current rate of u.s. consumption is estimated at 100 9 000 
pounds annually. Statistics are not available on domestic production, 
but it is known. that virtually the entire consumption is supplied from 
the domestic output. Two diversified companies produce the bulk of 
the output at four plants situated in Illinois (one), Neu Jersey (one), 
and Tennessee (two). Smaller quantities are produced by six additional 
companies.at plants located in New Jersey (two), Ohio (one) 9 Oklahom& 
(two), and Pennsylvania (one). For none of these companies ars thorium 
compounds the principal source of income, but their production con
stitutes a major activity at the four plants producing the bulk of 
domestic output. 

In recent years, monazite has been the principal raw material 
for the joint production of thorium compounds and rare-earth chemicals 
in the United States. Formerly, thorium compounds were the component 
in chief demand and large commercial stocks of rare-earth chemic0ls 
accumulated. In recent years, the demand situation has reversed and 
stocks of thorium compounds have accumulated. 

Government inventories of thorium compounds on June 30~ 1966, 
amounted to 806 million pounds of thorium nitrate, of 'Which 1.1 mil
lion pounds was equivalent to the inventory objective of 0.5 million 
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THORIUM COMPOUNDS 121 

pounds of thorium oxide, and 7.5 million pounds of the nitrate was in 
excess of that objective. 

Separate statistics on exports of thorium compounds are not 
available, but such exports are believed to be small. 

u.s. imports 

Separ~te statistics on imports of inorganic thorium compounds 
first, became aYailable effective August 31, 1963. _In the years 1964 
and 1965, imports a~ounted to 86 pounds, valued at $8,830, and 115 
pounds, valued at $10,042, respectively. In the years 1966 and 1967, 
imports amounted to 841 pounds,valued at $19,075, and 1,512 pounds, 
valued at $21,243, .respectively. Thorium oxide and fluoride have 
been the principal items imported; West Germany and France have been 
the principal sources of such imports. · 

Foreign production and trade 

Free-world production of thorium compounds outside the United 
States occurs principally in Canada, France, India, the United Kingdom, 
and Brazil, but world markets are small for these products. 

. . 
In 1946, India, and in 1951, Brazil, embargoed all exports of 

thorium materials (except those made to other friendly governments) to 
conserve their supplies for potential nuclear ~pplications. In both 
countries, production is from monazite in government-owned plants, and 
large stocks of compounds are believed to have accumulated by ·these 
two countries. 

In Canada and France, thorium compounds are obtained as byproducts 
f'rom the processing of uranium ores by publicly owned firms. TradAinfor
mation_indicates that the Canpdian output.has been dominating a large 
share of ·the free-world market since its inception in 1959. The sole 
producer in Canada is a large British mining corporation, which using 
Canadian byproduct raw .material, is also the principal producer of 
thorium compounds in the United Kingdom. 

July 1968 
4:4 





TIN COMPOUNDS 

TSUS 
Commodity TteTii 

Tin compounds: 
Dichloride----------------··----------------------- 422,20 
Tetrachloride------------------------------------- 422.24 
Other--------------------------------------------- 422,26 

123 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume), 

U,S, trade position 

Domestic consumption, estimated at 15 million to 20 million 
pounds annually, is supplied chiefly by domestic production. u.s. ex
ports are estimated not to exceed 500,000 pounds annually and domestic 
imports are estimated at about 2 ,000 pounds annually .• 

Comment 

This summary deals with tin dichloride (SnCl2), tin tetrachloride 
(Snc14), and about 45 inorganic·tin compounds not provided for by name 
in the TSUS, About 10 of these compounds are produced on a co.mmercial 
scale in the United States. The tin compounds domestically produced 
are made mainly from tin alloys scrap but are also obtained as a 
direct by-product of detinning operations, Industrial tin compounds 
are used in the fields of ceramics, metal coatings and textiles, The 
following tabulation lists the principal uses for a number of the 
significant domestic tin compounds included in this summary: 

Tin compound Principal use 

Dichloride----------------------- Reducing agent 
in dyeing 

Difluoride----------------------- Fluoride source 
in tooth paste 

Dioxide-------------------------- Manufacture of 
tin compounds 

Oxide---------------------------- Reducing agent 
Sulfate-------------------------- Tin-plating 
Tetrabromide--------------------- Mineral separations 
Tetrachloride-------------------- Perfume stabilization 

For tin compounds used as pigments, see separate summary on pigments, 
not specially provided for, ite.11\ .. 473.88. Organic -tin salts are 
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discussed in a sumnu:i.ry on TSUS item 426.16. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate ;erior to Rate effective 
item Commodit;y Jan. 1, 1968 Jan. 1, 1972 

Tin compounds: 
422.20 Dichloride---- 12.5% ad val, 6% ad val. 
422.24 Tetrachloride- 12.5% ad val. 6% ... .; val. 
422.26 Other--------- 12.5% ad val. 6% .~cl val. 

The rates effective January 1, 1972, represent the final stage 
of concessions granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reductions became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rates shown above as existing prior 
to January 1, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effect i.ve da·te of the TSUS) , through the end of 1967. 

Tin compounds are produced in the United States by eleven chemi
cal companies with plants situated as follows: two each in New Jersey, 
Ohio, and Pennsylvania, and one each in California, Kentucky, Missouri, 
New York, and Oklahoma. Domestic production accounts for the bulk of 
the estimated 15 .million to 20 million pounds of annual consumption. 
Data on th i ·oduction of tin dioxide are the only published.official 
statistics 011 the. tin compounds covered here. The production of tin 
dioxide for the years 1962-66, as reported by the United States 
Department of Co'tnmerce is shown in the following tabulation: 

Quantity Value 
(1,000 pounds) (l,OO'O"d'Oilars) 

1962--------
1963--------
1964--------
1965--------
1966--------. 

1,468 
1,402 
1,424 
1,494 
1,204 

1,728 
1,780 
1,913 
3,546 
2,268 

Domestic exports of tin compounds are not reported separately in 
official statistics, but it is estimated they do not exceed 500,000 
pounds annually. Domestic imports have been reported separately in 
official statistics only since September 1963. During 1964-67, im
ports of tin dichloride amounted to 227 pounds, valued at $792 from 
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West Germany, in 1966. Imports of tin tetrachloride during the same 
period totaled 698 pounds, valued at $15,627 from Mexico, in 1967. 
Imports reported for item 422. 26 (tin compounds not elsewhere enumer
ated) are not shown since a study of entry documents has indicated 
that the great bulk of the totals published consisted of several 
organic tin compounds that should have been reported under other TSUS 
classes. Such imports as·· could be properly identified with TSUS 
class 422.26 consisted of tin oxide fro.m the United Kingdom. The 
total for each year probably amounted to about 2,000 pounds. 

International trade in tin co.mpounds is small. Most consuming 
countries obtain their requirements by processing tin alloys scrap 
and as a direct by-product of detinning operations. 
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Commodity 
TSUS 
Item 

Titanium compounds------------------------ 422.30 

127 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproJuced in appendix A to this volume). 

U.S. trade position 

Domestic consumption, estimated at 10 million to 20 million 
pounds annually, is supplied chiefly by domestic production. U.S. 
exports are estimated to be negligible and imports amounted to 2.7 
million pounds in 1967. 

Comment 

This summary deals with about 25 inorganic titanium co.mpounds 
not provided for by name in the TSUS. About one-half of these com
pounds are produced on a commercial scale in the United States. The 
titanium compounds of industrial importance include the carbide, 
diboride, hydride, hydroxide, nitride, sulfate, and tetrachloride. 
The following tabulation lists the principal uses for these compounds 
in the United States: 

Titanium compound Principal use 

Carbide---------------------- Additive with tungsten car
bide in making cutting 
tools 

Diboride--------------------- Coatings resistant to attack 
by molten metals 

Hydride---------------------- Powder metallurgy 
Hydroxide-------------------- Mordant in textile dyeing 
Nitride---------------------- Manufacture of alloys 
Sulfate---------------------- Laundry chemical 
Tetrachloride---------------- Manufacture of pigments and 

smoke producing mixtures 

For titanium dioxide, the most important inorganic titanium compound, 
see separate summary on titanium pigments, TSUS !tem 473.70. Organic 
titanium salts are discussed in summaries on TSUS items 427.18 and 
427.20. 
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The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) ·are as follows: 

TSUS 
item Connnodity 

Rate prior to 
Jan. 1, 1968 

422.30 Titanium compounds-- 15% ad val. 

Rate effective 
Jan. 1, 1972 

7.5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a.concession granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became 
operative January 13 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior 
to January 1 1968 remained unchanged under the TSUS from'August 31, 
1963 (the effectiv~·date·of the TSUS), through the end.of 1967. 

Titanium compounds are produced in the United States by twenty 
chemical companies with plants situated as follows: New Jersey (5), 
California (3), Massachusetts (2), Pennsylvania (2), and one each in 
Louisiana, Maryland, Michigan, Mississippi, Nevada, New York, Okla
homa, and West Virginia. Domestic production accounts for the bulk 
of the estimated 10 million to 20 million pounds of annual consumption. 
Data on the production of titanium compounds are not published in 
official statistics. 

Domestic exports. of titanium compounds are not reported separately 
in official statistics, but it is estimated that they are negligible. 
Domestic imports have been reported separately in official statistics 
only since September 1963. Imports as published for 1964 and 1965 are 
not shown since a study of entry documents has indicated that a signif
icant amount of the 417,000 pounds and 171,000 pounds published as 
totals for 1964 and 1965, respectively, consisted chiefly of barium 
titanate which should have been reported in TSUS 417.80. Im-
ports properly reported under TSUS class 422.30 consisted chiefly of 
titanium carbide from Canada and West Germany. Small amounts of 
titanium monoxide were entered from Canada, the United Kingdom, and 
West Germany. Imports for 1966-67 are shown in the accompanying table. 
Imports in both 1966 and 1967 consisteid chiefly of titanium monoxide 
and titanium carbide. The ·1967 imports from Finland included a sub
stantial amount of titanium dioxide, which should have been reported 
under item 473.70. 

International trade in titanium compounds is small. Most con
suming countries obtain their requirements from products developed in 
the production of titanium dioxide from titanium ore. 
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Titanium compounds: U.S. imports for consumption 
by sources, 1966-67 

Source 

Finland------------------------------------: 
West Germany-------------------------------: 
Canada-------------------------------------: 
Switzerland--------------------------------: 
Japan--------------------------------------: 
United Kingdo.m----------------------------- : 
Belgium-------------~----------------------: 
Italy--------------------------------------: 
Sweden-------------------------------------: 

Total----------------------------------: 

Finland------------------------------------: 
West Germany-------------------------------: 
Canada-------------------------------------: 
Switzerland------------------·-------------- : 
Japan--------------------------------------: 
United Kingdom-----------------------------: 
Belgium------------------------------------: 
Italy---------------------~----------------: 
Sweden-------------------------------------: 

Total----------------------------------: 

1/ Less than SOO pounds. 
~/ Less than $500. 

1966 1967 

Quantity (1,000 pounds) 

160 2,484 
43 32 
57 20 
2 1/ 

53 53 
156 102 

.. 1~ . 
}/ 

Gn 2.!691 

Value (1,000 dollars) 

31 474 
118 100 

50 44 
38 23 
21 20 
27 17 

2 
g/ 

l 
286 680 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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TUN GS TEN CARBIDE 

Commodity 
TSUS 
item 

Tungsten carbide------------- 422. LO 

131 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968). (pertinent sections thereof 
are reproduced in appendix Jsl to this volume). 

U.S. trade position 

Domestic production of tungsten carbide exceeded 6.9 million 
pounds and imports.were only 5,000 pounds, valued at $17,000, in 1966. 
Exports are not available. 

Comment 

Tungsten carbide, an important abrasive, ·is usually produced by 
the combination of tungsten metal powder and carbon heated to a very 
high temperature (about 2000°c). It has a hardness approaching that 
of a diamond and is produced and used in three forms: cemented or 
sintered; cast or fused; and crystalline. Cemented (sinte'i·ed) tung
sten C?.rbide is usually made from hydrogen-reduced tungsten powder, 
which is·carburized, impacted with a cobalt binder into various shapes 
and sintered. Cast or fused tungsten carbide ~s made generally from 
carbon-reduced tungsten powder and scrap, melted together with some 
form of carbon and cast into shapes or crushed and used as a hard 
facing material. Crystalline tungsten carbides· are usually made 
directly from tungsten ore concentrates. The crystalline material, 
although produced in much smaller quantities than cemented and cast 
tungsten carbides, is gaining in use. 

Cemented tungsten carbide is used principally for machine tools 
and by the mining industry as in carbide-tipped rock bits. Cast tung
sten carbide is used chiefly as a hard facing material, but is also 
used in dies and wear-resistant parts. Crystalline tungsten carbide 
is used for cutting edges 2.nd for wear-resistant machine parts. 
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The column l rates of duty applicable to imports (see general 
headnote 3 in the Tariff Schedules of the United States Annotated) 
are as follows: 

TSUS Rate prior to 
item Commodity Jan. 1, 1968 

422~40 Tungsten carbide-------- 42¢ per lb. on 
tungsten 
content + 
25% ad val. 

Rate effective 
Jan. 1, 1972 

21¢ per lb. on 
tungsten 
content + 

· 12 • .5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a concession granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for each of the individual 
stages are given ip the TSUSA-1968, an excerpt from which is repro
duced as appendix A to this volume. The rate shown above as existing 
prior to January 1, 1968, remained unchanged under the TSUS from 
August 31, 1963 (the effective date of the TSUS), through the end of 
1967 0 •• 

The ad valorem equivalent of the compound rate of duty in effect 
prior to January 1, 1968, based on imports in 196~ was 32.9 percent. 

Since 1961_. U .s. production of cemented and cast tungsten carbides 
has ranged from a low of 3.3 million pounds (tungsten content) in 1963 
to a high of 6.9 million pounds of contained tungsten in 1966. Con
sumption .of all forms of tungsten carbide increased from 4.2 million 
pounds (tungsten content) in 1963 to 7,6 milli9n pounds (tungsten con
tent in 1966 (see accompanying table). 

Tungsten carbide is produced at 16 plants in the United States, 
4 of which are. in Texas, 3 each in Michigan and Pennsylvania, 2 in 
California, and 1 each in New Jersey, Ohio, Nevada, and Illinois. 
Six of these plants produce crushed cast c··rbide powder, two produce 
cn:-ystalline carbide powd~r, and the remainder produce carbide powder 
made from hydrogen-reduced tungsten. 
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u.s. imports of tungsten carbide were 935 pounds (743 pounds 
tungsten content,), valued at $3,875 in 1964; were h,483 pounds (3,507 
pounds tungsten content) valued at $17,714, in 1965; were h,959 pounds 
(3,768 pounds tungsten content), valued at $16,970, in 1966; and were 
2,168 pounds (l,772 pounds tungsten content), valued at $9,368, in 
1967. Imports have come principally from Sweden and West Germany. · 

Statistics on exports of tungsten ~arbide are not reported 
separately; exports are probably small. 
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Tungsten carbide: U.S. production, im!>orts for consumption, and ap
parent consump~ion, 1962~67 

Year 

1962----------~-------------: 
1963------------------------: 
1964------------------------: 
196.5------------------------: 
1966------------------------: 
1967------------------------: 

Production 1/ ~ Imports ~· Consumption 

(In pounds of contained tungsten) 

.5,011,000 
3,320,000 
4,614,000 
.5,892,000 
6,877,000 

g/ 

2/ 

3¥743 
,Y3,.507 
)./ 3,768 

1,772 

.5,370,000 
4,207,000 
4,76.5,000 
6,12,5,000 
7,623,000 

g/ 

1/ Does not include production of crystalline tungsten carbide pow
der. 

2/ Not available. 
]/ Gross imports were 93.5 pounds, valued at $3,87.5, in 1964; 4,483 

pounds, valued at $17,714, in 196.5; h
1

9.59 pounds, valued at ·$16,970, 
in 1966; and 29 168°pounds, valued at :P9,368, in 1967. 

Source: Production and consumption compiled from official statistics 
of the u.s. Bureau of Mines; imports for consumption compiled from of
ficial ··statistics of the U0 S

0 
Department of Colllll\Elree. 

Note.--Exports are not separately classified in official statistics; 
they are believed t~ be very small. 
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TUNGSTEN COMPOUNDS AND MIXTURES 

TSUS 
Commoditl Item 

Tungstic acid---------------·------------------ 416. 40 
Am:nonium tungstate---------------------------- 417.40 
Calcium tungstate--------·--------------------- 418. 30 
Potassium tungsta~e--------------------------- 420.32 
Sodium tungstate----------------:--------------- 421.56 
Tungsten compou:ids not elsewhere enumerated--- 422.42 
Mixtures of two or more inorganic compounds 

in chief value of tungsten--------------~--- 423.92 

135 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U .s. trade pos!:ti~ 

Domestic output of tungsten compounds and mixtures except for 
those produced as intermediates in the .manufacture of tungsten metal 
was about 120,000 pounds (tungsten content) in 1966; imports were 
31,270 pounds (tungsten content~ valued at $164,202 in the same year. 
Exports are probably small. 

Comment 

• 
This summa:r-.r covers five separately enumerated tungsten compounds 

(tungstic acid, anrnonium tu,ngstate, calcium tungstate, potassium tung
state, and sodium tungstate), tungsten compounds not elsewhere enumer
ated, and .mixtures o.:' inorganic t•.mgsten compounds. Ammonium tung- · 
state, tungstic acid, and calcium and sodium tungstates are inter
mediates in the manufacture of mfftallic tungsten from tungsten ores. 
Tungsten compounds, other than these intermediates, are used in 
textile dyes, inks, paints, enamels, glass, luminescent pigments, 
fluorescent lighting, and television picture tubes. Less than 2 per
cent of the total tungsten consumed in the United States is used in 
the :manufacture of these finished tungsten chemicals, the balance 
being consu:ned in tungsten carbides, tungsten metal, tungsten steels, 
and other tungsten alloys. 
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The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate prior to Rate effective 
item Commodity: Jan. 1 3 l9b8 Jan. 12 1972 

416.40 Tungstic acid------------- 42¢ per lb. on 21¢ per lb. on 
tungsten con- tungsten con-
tent + 2o% ad tent + lo% ad 
val. val. 

417.40 Ammonium tungstate-------- ------do------ Do. 
418030 Calcium tungstate--------- ------do------ Do. 
420.32 Potassium tungstate------- ------do------ Do. 
421.56 Sodium tungstate---------- ------do------ Do. 
422.42 Tungsten compounds not -----·-do------ Do. 

elsewhere enumerated. 
423.92 Mixtures of two or more ------do------ Do. 

inorganic compounds in 
chief value of tungsten. 

The rates effective January 1, 1972, represent the final stage of 
eoncessions granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trad.e (GATT). 
The first of five annual stages of the reductions became operative 
Januar-f 1.51 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rates shown a~ove as existing prior to January 1, 
1968, remained unchanged under the TSUS from August. 31, 1963 (the ef
fective date of the·TSUS), through the end of 1967. The ad valorem 
equivalent of the specific rate of duty in effect prior to January 1, 
1968, based on imports of all tungsten compounds and mixtures in 1967, 
was 27.2 percent. 

Domestic production of the tungsten compovnds considered herein 
is estimated to have been between 10 and 15 million pounds annually 
during recent years. Most of this production has consisted of ammonium 
paratungstate and tungstic acid, which a::-e con·rerted to tungsten metal. 
Tungsten compounds are produced by seven integrated concerns and by 
four small companies with plants located in Pennsylvania, California, 
Colorado, New Jersey, Illinois, New York, and Ohio. 

United States imports of tungsten compounds and mlxtures, prin
cipally from West Ger.many and Canada, were valued at $34,000,in 1964 
and at $56,000,in 1965. Imports by sources for the years 1966 and 
1967 are shown in the accompanying table. Shipments of 71,447 pounds 
(tungsten content - 36,991 pounds) of tungstic acid, valued at $52,000 
were received from the Virgin Island~in 1966. Statistics on U.S. ex
ports of tungsten compounds and mtxtures are not availa~le: exports 
are believed to be very small. 
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Mainland China, the u.s.s.R., Bolivia, Portugal, and Korea are 
the world's leading producers of tungsten ores. Their exports go 
chiefly to the United States, France, the United Kingdom, West Germany, 
and Sweden, which are the principal producing countries of tungsten 
metal and compounds. 
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Tungsten compounds and mixtQ~es: U.S. imports for consumption by 
sources, 1966 and 1967 

. 
1966 •. 1967 

Commodity 
and : :Tungsten: : :Tungsten: 

source 8uantity:content : Value :Quantity:content : Value 
________ :(_p_o_u_n_d_s)_:_.( ..... pQ.unds): :(pounds) :(pounds): 

Tungstic acid 
Belgium--------: 

Ammonium 
tungstate 

France---------: 
Calcium tungstate: 

United Kingdom--: 
West Germany---: 

100 

5,827 
19,618 

75 

3,644 
12,555 

$296 

27,457 
76,703 

- : 

1,350 

8,693 
7,802 

945 

5,735 
4,996 

$3,175 

47,086 
30,798 

---------
Total------: 25,445 16,199 :104,160 16,495 10,731 77,884 

Other tungsten 
compounds 

Canada---------: 
Nethe.rlands----: 
West Germany---: 

Q 

14,ooo 

2,850 

10,010 

1,844 

37,031 

11,073 

600 
.1,102 

350 

480 
779 
275 

1,854 
3,725 
1,557 ---- ---- ---- ---- ------

Total------: 16,850 11,854 48,104 
··• .. 

Mixtures of inor-: 
ganic com- · 
pounds in. 
chief value 
of tungsten 

Canada---------: 
Sweden---------: 
West Germany---: 

Tota1------: 

2,980 
1,933 

550 

5,463 

1,383 
1,359 

400 

3,142 

1,892 
7,893 
1,857 

11,642 

2,052 

6,ooo 
36,938 

42,938 

1,534 7,136 

4,020 20,717 
26,870 :150,804 

30,890 :171,521 

-_.Source: Compiled from?ffiCial statistics of the U.S. Department of 
Commerce. 
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SODIUM URANATE, URANIUM OXIDE, AND URANIUM COMPOUNDS 139 
NOT ELSEWHERE ENUMERATED 

Commodity 
TSUS 
item 

Sodium uranate-------------------------- 421.58 
Uranium oxide--------------------------- 422.50 
Uranium compounds not elsewhere 

enumerated---------~-------~---------- 422.52 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent· sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. consumption is supplied primarily from domestic output (prob
ably 15 to 20 million pounds annually). Exports are moderate ... Im
ports amounted to 4.25 million pounds in 1966 and 2.62 million pounds 
in 1967. 

Comment 

The products included within the scope of this summary are: 
sodium uranate, uranium oxi.de (principally dioxide and trioxide), and 
a number of inorganic uranium compounds that are not elsewhere enumer
ated in the TSUS. The latter group includes principally uranitim car
bide, uranium tetrafluoride, uranium hexafluoride, and some 10 other, 
commercially less significant, uranium compounds. Ownership of 
uranium compounds is subject to regulations issued by the Atomic Energy 
Commission (AEC) pursuant to the Atomic Energy Act of 1954, as amended,-

Uranium compounds are obtained from such minerals as carnotite, 
uraninite, and coffinite (item 601.57), and are used mainly as inter
mediates in the production of nuclear materials, although small 
amounts have been used in ceramics, in specialty glass, and as 
catalysts. 

U.S. imports of sodium uranate, uranium oxide, and uranium com-
pounds, not elsewhere enumerated, are free of duty. The duty-free 
status was provided for in the Tariff Act of 1930, as originally en~ 
acted, and in the TSUS, effective August 3i, 1963, and was bound fo~ 
the first time in the sixth round of trade negotiations under the 
General Agreement on Tariffs and Trade (GATT). 
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140 SODIUM URANATE, URANIUM OXIDE, AND URANIUM COMPOUNDS 
NOT ELSEWHERE ENUMERATED 

Statistics on production and consumption of uranium compounds are 
not released by the AEC, but it is known that the AEC has been the 
free world's largest producer and consumer of these chemicals. Sub
stantially the entire domestic output has been consumed by the AEC in 
the pro~uction of nuclear materials. The uranium oxide (u3o8) content 
of the ore produced in the United States during 1966 was almost 20 mil; 
lion pounds. Some 10 firms, chiefly large and diversified chemical 
manufacturers, currently produce relatively small quantities of uranium 
compounds. 

I 

Statistics on exports of the chemicals covered here are not 
separately reported, but exports are believed to be moderate. Vir
tua~ly all imports have originated in Canada and South Africa and have 
been produced mainly under contract with the AEC. They consist largely 
of uranium trioxide, dioxide, and tetrafluoride. Imports amounted to 
11.5 million pounds, valued at $111 million, in 1964; 6.0 million 
pounds, valued at $58 million, in 1965; 4.25 million pounds, valued at 
$41.3 million, in 1966; and 2.6 million pounds, valued at $12.6 mil
lion, in 1967. 

Foreign production and trade of these chemicals are dominated 
largely by nuclear materials requirements and are subject to control 
by governmental agencies. Statistics are generally not released on 
the chemicals covered herein. 
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VANADIUM CARBIDE 

Commodity 
TSUS 
Item 

Vanadium carbide------------- 422.58 

141 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. tE~de Eosition 

Vanadium carbide is an unimportant and seldom used abrasive and 
no statistics on domestic production or exports are available. Imports 
were only 100 pounds, _valued at $795, in 1967. 

Comment 

Vanadium carbide is a hard, crystalline material produced in the 
electric furnace from vanadium metal and carbon. · It is used in small 
amounts as a cutting edge for certain machine tools. The use at 
present, is almost exclusively experimental, and the material is an 
unimportant article of commerce. 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

• 
Rate Erior to 
Jan. 1, l9b8 

422.SB Vanadium carbide-------- 12.5% ad val. 

Rate effective 
Jan. 1,1972 

6% ad val. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the . 
effective date of the TSUS), through the end of 1967. 

Only a few companies produce vanadium carbide. Production is 
believed to be less than SOO pounds annually. There are proba~ly no 
exports. 
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There were no imports of vanadium carbide in 1962 but small quan
tities have been imported annually since then. All entries have been 
fro:m West Ger.many (see acccimpanying table). 

Production of vanadium carbide in foreign countries, as in the 
United States, is in very limited quantities. 

Vanadium carbide: U.S. imports for consumption, 1962-67 

Year Quantity (pounds): 
. . 

. 1962---~-------------------: 
1963------------------------: 10 
1964-----~---~-------------: 1)2 

·1965------------------------: 690 
·1966--~---------------------: 2)0 
1967------------------------: 100 

Value 

$109 
1,184 
2,.301 
1,983 

795 

Source: Compiled from· official statistics of the U.S. Department of 
Commerce. 

Note~~-All imports are from West Germany. 
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VANADDJM COMPOUNDS AND MIXTURES 

Commoditl 
TSUS 
Item 

Ammonium vanadate---------------------------- 417.42 
Potassium vanadate--------------------------- 420.34 
Sodium vanadate------------------------------ 421.60 
Vanadium pentoxide (anhydride)-------------·-- 422 .60 
Vanadium compounds not elsewher~ enumerated-- 422.62 
Mixtures of two or more inorganic compounds 

in chief value of vanadium----------------- 423.94 

143 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections. thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Do~estic output of vanadium compounds and miJctures covered by this 
summary, chiefly vanadium pentoxide, was 24 million pounds, valued at 
$27.5 million in 1966; exports in the same year ~ere 3.2 million pounds, 
valued at $4.2 million, and imports are insignificant. · 

Comment 

This summary covers four separately named vanadium compounds 
(ammonium, potassium, and sodium vanadate and vanadium pentoxide), 
vanadium compounds not elsewhere enumerated, and mixtures of inorganic 
vanadium compounds. By far the most important item considered here 
is vanadium pentoxide. It is used mainly for the production of ferro
vanadium, other vanadium alloys, and metallic vanadium. Vanadium 
pentoxide is also 6mploycd as a catalyst in the manufacture of sul
furic acid and in petroleum cracking processes, for coloring glass and 
ceramics, and as a drier in paints and varnishes. Ammonium a~d sodium 
vanadates, which are us.ad as photographic developers and in the manu
facture of inks are of minor commercial importance. The other vanadium 
products considered here are insignificant articles of commerce. 
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The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followsx 

TSUS Rate ;erior to Rate effective 
item Commodity Jan. 1, 19158 Jan. lz 1972 

417.42 Ammonium vanadate---~--- 32% ad val. 16% ad val. 
420.34 Potassium vanadate------ ----do---- Do. 
421.60 Sodium vanadate--------- ----do---- Do. 
422.60 Vanadium pentoxide 

(anhydride)----------- ----do---- Do. 
422.62 Vanadium compounds not 

elsewhere enumerated-- ----do---- Do. 
423.94 Mixtures of two or more 

inorganic compounds in 
chief value of 
vanadium-------------- ----do---- Do. 

The rates effective January 1, 1972, represent the final stage· 
of concessions granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reductions beca~e 
operative January 1, 1968 9 Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rates shown above as existing prior 
to January 1, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effective date of the TSUS), through the end of 1967. 

Data on the total domestic output of all the vanadium co~pounds 
and mixtures considered in this summary are not available, but the 
production of the principal compound, vanadium pentoxide, declined 
from 17.9 :million pounds in 1962 to 14.7 million pounds in 1963 and 
then rose to 23.9 million pounds in 1966 (see accompanying table). 
U .s. prod:uction of vanadium pent oxide is by four principal producers 
with plants located in Colorado (2), New Mexico, and South Dakota. 

UoS. imports of vanadium compounds and mixturas have been very 
small 9 eXcept in 1962, when imports were 89,000 pounds, valued at 
$124,000, and were chiefly from the Republic of South Africa and West 
Germany. 

Export data for vana~ium compounds also include vanadium metal 
and ores but the bulk of the exports are believed to be vanadium 
pentoxide. Since 1962 these exports have varied considerably from 
1.9 .million pounds to 4.3 million pounds but have averaged about 3.2 
.million pounds annually. The principal markets are Belgium, Japan, 
Canada, Austria, and other European countries. 

Vanadium ores occur in south-west Africa, the Republic of South 
Africa, Finland, and the u.s.s.R. These countries also produce 
vanadium compounds. 
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Vanadium compounds: U.S. production, imports for consumption, exports 
of domestic merchandise, and apparent consumption, 1962-67 

(Quantity in thousands of poundsi value in thousands of dollarsl___ 

Year : Production : Imports : Exports : Apparent 
· con~1!1Uil2u 

1962--------------------: 
1963--------------------: 
1964----~--------------: 
1965--------------------: 
1966--------------------: 
196 7------------------.-- : 

1962--------------------: 
1963--------------------: 
1964--------------------: 
1965--------------------: 
1966--------------------: 
1967-------~-----------: 

y Less than 500. 
:!./ Not available. 

17,910 
14,694 
19,550 
22,996 
23,910 
:!.I 

24,716 
18,368 
22,483 
26,445 
27,497 
2/ 

Quantity 

89 : 3,476 
2 .1,857 

1/ 4,321 
:!I 

25 
3,314 
3,162 

100 : 2,812 

Value 

124 2,830 
5. . 1,561 . . 

11 3.525 
1 3-,540 

15 4,226 
9 4,043 . . " 

14,523 
12,839 
15,229 
19,682 
20,773 

:!.I 

22,010 
16,812 
18,958 
22,906 
23,286 

:!.I 

Source: Production data from u.s._Bureau of Mines; import and ex
port data from the U.S. Department of Commerce. 
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ZINC ARSENATE 

Commodity 
TSUS 
item 

Zinc arsenate----------------- 422.70 

147 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Zinc arsenate is insignificant both in domestic and foreign 
trade. 

Comment 

Zinc arsenate is a white odorless powder which is produced by the 
reaction of sodium arsenate and a soluble zinc salt. It is a very 
poisonous compound and is used in limited quantities as .an insecticide •. 
Zinc arsenate occurs in nature as the mineral kottigite. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item __.._. Commodity 

Rate prior to 
Jan. 1, 1968 

422.70 Zinc arsenate---------- 12.5% ad val. 

Rat~ effective 
Jan. 1, 1972 

6% ad vaL 

The rate effective January 1, 19729 represents the final stage 
of a concession granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stag~s of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior 
to January 1, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effective date of the TSUS) 9 through the end of 1967 •. 

U.S. production statistics on zinc arsenate are not available . 
but the domestic output is probably very smallJ only one small chemical 
company located in New Jersey_produoea this chemical in the United 
States. There are probably no exports and there have been no imports 
since 1963. U.S. imports for oonswnption were 1)102 pounds, valued 
at $690,in 1962 and 551 pounds, valu~d at $345) in 19631 all from 
West Germ.any1a 
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ZINC CHLORIDE 

Commodity 
TSUS 
item 

Zinc chloride--------------- 422~72 

149 

Note.--For the statutory description, see tlB Tariff Schedules of 
tlB United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this vo~ume). 

U.S. trade position 

U.S. consumption of 50-60 million pounds annually has been sup
plied chiefly by domestic producers, with less th8n 6 percent of do-. 
mestic requirements having been imported. Exports are believed to 
have been very small. · 

Comment 
I 

Most zinc chloride is obtained by treating scrap zinc with hydro-
chloric acid. It is also produced as a byproduct from zinc smelters 
and from some galvanizing processes. Zinc chloride is produced and· 
consumed principally in liquid form but is also available as crystals 
or lumps. It is used in galvanizing iron, preserving wood, vulcan
izing fiber, as a flux in tinning and soldering and as a fungicide. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

'!'SUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

422.72 Zinc chloride----------- 0.65¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.3¢ per lb. y 
1/ This rate, as well as those for 1970 and 1971, is contingent; see 

f o0tnote 1 to Staged Rates and Historical Notes to pt. 2 of schedule 
4 of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative : 
January l, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the 
effective date of the TSUS), through the end of 1967. The ad valorem 
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equivalent of the specific rate of duty prior to January l, 1968, 
based on imports in 196~ was 7.7 percent. 

Domestic output of zinc· chloride rose from 49.4 million pounds 
in 1962 to 56 million pounds in 1966 (see accompanying table). U.S. 
apparent consumption similarly increased from 51.4 million pounds ±n 
1962 to 59.2 million pounds in 1966. 

Zinc chloride is produced by 12 companies operating 14 plants. 
The two largest chemical companies operate two producing plants each. 
There are three plants located in Pennsylvania, and one each in 
Louisiana, California, Illinois, Indiana, Massachusetts, Maryland, 
Missouri, New Jersey, New York, Ohio, and Wiscons.in. 

U.S. imports of zinc chloride have increased irregularly from 
2.0 million pounds in 1962 to 3.2 million pounds in 1966 but then 
declined to 2.3 million pounds.in 1967. Imports have come principally 
from West Germany and Belgium; smaller quantities have come from 

'-Canada and Japan. 

Exports are not separately classified in official statistics but 
are believed to have been relatively small. 

Zinc chloride is produced in most-of the foreign countries which 
have available supplies of zinc ores and well-established chemical 
industries, such as West Germany, Belgium, Canada, Japan, and the 
United Kingdom. 
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Zinc chloride: U.S. production, imports for consumption, and apparent 
consumption, 1962-67 

(Quantit in thousands of ounds value in thousands of dollars) 

Year 

l 

z 
1962--------------: 
1963--------------: 
1964--------------: 
1965--------------: 
1966--------------: 
1967--------------: 

t 

1962--------------: 
1963--------------: 
1964--------------: 
1965--------------: 
1966--------------: 
1967--------------: 

: 

fl Not available. 

Production 

: 0 
: Apparent ::(percent) of 

Imports : consumption. :. imports to 
: : consumption 

Quantity 

--------------------------------------~~ 
49,392 l 

50,446 : 
50,654 : 
50,452 t 

55,972 
J} 

5,010 : 
5,346 : 
5,535 : 
5,827 : 

. 6,410 
y' 

2,000 : 
1,873 : 
2,399 l 

2,198 : 
3,189 I 

2,335 l 

Value 
. . 

168 : 
140 : 
188 : 
186 : 
266 l 

197 l 

l 

51,392 : 
52,319 : . 
53,053 l 

52,650 t 

59,161 : 
i.l . 

5,238 : 
5,486 : 
5, 723 : 
6, Ol.3 .. : 
6, 676 : 

y l 

• 

"JJ. 

3.9 
3.6. 
4.5 
4.2 
5.4 

,3. 2 
2.6 
3.3 
3.1 
4.0 u· 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

Note.--Statistios on exports are not available; exports hav~ probably 
been very small. 
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ZINC SULFATE 

Commodity 
TSUS 
item 

Zinc sulfate--------------- 422.76 

153 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this vo~ume). 

U.S. trade position 

In recent years the domestic consumption of zinc sulfate has been · 
supplied almost entirely by U.S. production. Imports during the same 
FSriod amounted to between l and 4 percent of consumpti9n. In 1966, 
the value of production approached $9 million. Exports are believed 
to have been insignificant. · 

Comment 

This summary covers zinc sulfate, a colorless crystalline material 
or white powder produced by treating zinc ore with sulfuric acid. Zinc 
sulfate is used in the manufacture of rayon, as a trace element in 
fertilizers, and in the production of lithopone, a pigment co-precipi- . 
tated from the reaction between zinc sulfate and barium sulfide. It is. 
also used as a reagent in flotation processe~ in textile dyeing and 
printing, and in the· manufacture of paints., varnishes~ glue·, and of 
other zinc compounds. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

422.76 Zinc sulfate------------- 0.3¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.15¢ per lb. !/ 

1/ This rate, as well as those for 1970 and 1971,is contingent; see 
footnote 1 to Staged Rates and Historical Notes to Pt. 2 of schedule 
4 of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January 1, 1972, represents the final stage 
of a concession granted by the United States in the sixth round of ~ 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior 
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to January l, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effective date of the TSUS), through the end of 1967. The 
ad valorem equivalent of the specific rate of duty in effect prior to 
January l, 1968, based on imports in 1967, was 5.6 percent. 

U.S. production of zinc sulfate rose from 120 million pounds in 
1962 to 160 million pounds in 1966. Apparent consumption also in- . 
creased from 122 million pounds in 1962 to 164 million pounds in 1966. 
Sixteen domestic companies produce zinc sulfate, each' operating one 
plant. Five plants are located in California, two each in Georgia 
and Kansas, and one each in Texas, New Jersey, Idaho, Maryland, New 
York, Virginia, and Hawaii • 

. U.S, imports of zinc sulfate have increased each year, except in 
. 1966 when they amounted to 3.2 million pounds, from 1.7 million pounds 
in 1962 to 6.6 million pounds in 1967. Mexico, Belgium, and West 
Germany have been the principal supplying countries. Exports of zinc 
sulfate are not separately reported but are believed to have been . 
small. 

Zinc ores are widely distributed throughout the world and most 
countries with available zinc ores and production facilities for 
sulfuric acid can readily make zinc sulfate. Belgium, West Gennany, 
the Netherlands, Canada, and Mexico are among the world's major pro
ducers·· and exporters of. zinc sulfate. 
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Zinc sulfatet U.S. production, imports for consumption, 
and apparent consumption, 1962-67 

(Quantity in thousands of pounds; value in thousands of dollars) 
: : t t R~k 

Year 

t 
1962---------------: 
1963---------------: 
1964---------------: 
1965---------------: 
1966---------------t 
1967---------------: 

: 
1962---------------: 
1963---------------: 
1964---------------: 
1965---------------: 
1966---------------: 
1967---------------t 

];/ Not available. 

Produotion • Imports 
t Apparent :(percent) of 

• : consumption : imports to 

120,274 
132,216 
146,284 
157,562 

. . . 

: 
16o,278 : 
!/ 

.. .. 
4,982 : 
5,669 : 
6,793 : 
8.,511 t 

l~,752 : . . 

Quantity 
. . 

1,663 . . 
1, 769 t. 
2,491 : 
5' 635 : 
3, 233 
6,583 

Value 

83 
84 

12.3 
305 : 
177. 
3Sl 

:consumption 

121,937 1.4 
133,985 1.3. 
148,775 L 7 
163, 197 3.5 
163,511 2.0 
y y 

: 
5,065 : 1.6 
5,753 : 1.5 
6,916 : 1.8 
8,816.: 3.5 
8,929.: y : y 2.0 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

Note.--Statistics on exports are not separately classified; exports 
are probably very small. 
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ZINC COMPOUNDS NOT ELSEWHERE ENUMERATED 

TSUS 
item 

Zinc compounds not elsewhere 
enwnerated----------------------------- 42~.78 

157 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. production of these inorganic zinc co~pounds 
is probably between 1 and 3 million pounds annually. Imports were 
340,000 pounds, valued at $89,000, in 1967. Export statistics are 
not available but exports are probably small. 

Comment 

This swnmary covers all inorganic zinc compounds other than zina 
arsenate, zinc chloride, zinc cyanide, zinc hydrosulfite, and zinc 
sulfate (items 422.70-422.76) and the zinc pigments (items 473.72-
473.80). Organic zinc salts are included in items 427.24·and 427.25. 

Tbe inorganic zinc compounds covered by this summary probably 
include from 30 to 50 chemicals of minor commercial importance. These 
zinc compounds include zinc borate used as a fire retardant in paper 
products, textile, and building materials; zinc carbonate used to 
make other zinc ccmpounds; zinc bromide employed in photography; and 
zinc nitrate used as a mordant in dyeing. 

U.S. tariff treatment 

The colunm l ratEB of duty applicable to imports (see general 
headnote 3 to the Tariff Schedules of the United States Annotated) are 
as followsi 

TSUS 
item Commodity 

Rate prior to 
January 1, 1968 

422.78 Zinc compouncs not else- 10.5% ad val. 
where enumerated. 

Rate effective 
January 1, 1972 

5% ad val. 
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The rate effective January 1, 1972, represents the final stage 
of a concession·granted by the United States in the sixth round of 
trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for each of tl:e individual 
stages are given in the TSUSA-1968, an excerpt from which is reproduced 
as appendix A to this volume. The rate shown above as existing prior 
to January 1, 1968, remained unchanged under the TSUS from August 31, 
1963 (the effective date of the TSUS), through the end of 1967. 

No data are available on the production of the zinc compounds 
considered. here. U.S. production in recent years is estimated to 
have ranged between 1 million and 3 million pound_s annually and con
sumption is believed to be only slightly larger than production. Zinc 
borate is produced by three companies, plants of which are located (2) 
in Maryland and (1) in Ohio. Zinc carbonate is produced in five plants, 
two in New Jersey and one each in Illinois, Missouri, and Pennsylvania. 
Zinc bromide is manufactured at two plants, one in Michigan and one· in 
Pennsylvania. Zinc nitrate is produced in six plants, one each in New 
York, New Jersey, Georgia Ohio, Missouri, and North Carolina. These 
inorganic zinc compounds are produced by manufacturers of fine chemi
cals and zinc pigments. They amount to only a small part of the total 
_production of these companies. 

U.S. imports of the inorganic zinc compounds considered here 
amounted to 1,306~713 pounds, valued at $188,406, in 1964, and 
3,153,666 pounds, valued at $471,531, in 1965. The bulk of these 
imports in 1964 and 1965 were entries of zinc oxide pigments from 
Canada, which should have been classified for statistical purposes 
under items ~73.76 or 473.78. U.S. imports·of·these inorganic zinc 
compounds amounted to 604,489 pounds, valued-at $178,152, in.1966 
arid.340,236 pounds, valued at $89,023, in 1967. 

Export data on these inorganic zinc chemicals are not separately 
classified in official statistics, but exports are believed to be very 
small. 
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ZJRCONIUM COMPOUNDS 

Commodity 

Zirconium compounds: 

TSUS 
item 

Oxide--------------------------- 422.80 
OtheI'--------------------------- 422.82 

159 

Note.--For the statutory description, see·the Tariff Schedules of the 
United States Annotated (TSUSA-1968) (pertinent sections thereof are 
reproduced in append.ix A to this volume). 

U.S. trade position 

The zirconium compounds covered by this summary are not important 
items of trade; total U.S. production is estimated at about·6,000 short 
tons in 1966. Imports supplied about 15 percent of estimated U.S. con
sumption. 

Comment 

This summary covers zirconium oxide (zirconia) and other zirconium 
compounds such as zirconium boride, carbide, carbonate, silicate, nitride, 
and sulfate. These compounds are produced from zircon (TSUS item 601.63), 
a zirconium silicate mineral. Most of these compounds are white to gray 
crystals and are highly resistant to temperature change and abrasion. 
Zirconium oxide, boride, carbide, nitride, and silicate are all used in 
refractories, cermets and abrasives. Zirconium oxide is used also in 
vitreous enamels, special po~celains and as a solid electrolyte in 
solid-state fuel cells. Zirconium silicate is used in special ceramic 
glazes and fluxes. Zirconium sulfate is used in treating textiles. 
Zirconium carbonate is used in the production of zirconium oxide. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate :erior to Rate effective 
item Commodity Jan. 12 19b8 Jan. 12 1972 

Zirconium compounds: 
422.80 Oxide----------------- 10.5% ad val. 5% ad val. 
422.82 Other----------------- 10.5% ad val. 5% ad val. 

The rates effective January 1, 1972, represent the final stage of 
concessions granted by the United States in the sixth round of trade . 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
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The first of five annual stages of the reductions became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rates shown above as existing prior to January 1, 
1968,. remained unchanged under the TSUS from' August 31, 1963 (the ef
fective ·date of the TSUS), through the end of 1967. 

It is believed that consumption and production of zirconium 
compounds ~overed herein have ranged.from 5,000 to 6,000 tons in 
recent years. Production of zirconium oxide totaled 4,000 tons in 
1966 compared to 4,100 tons in 1965 and 3,500 tons in 1964. Produc
tion in 1966 was reported by 5 large concerns at 2 plants in New York 
and at 1 plant each in Alabama, New Jersey, and Ohio; none derived a 
significant part of its revenue from sales of the compounds covered. 
Estimated output of other zirconium compounds in 1966 was 2,000 tons. 

U.S. exports of the zirconium compounds covered herein are not 
separately classified but are believed to be nil. Imports of zir
conium oxide and other zirconium compounds were first separately 
classified in 1964 and have ranged from 13 short tons to 250 tons and 
from 406 tons to 818 tons during the period 1964-67, respectively (see 
accompanying table). The United Kingdom has been the major source of 
other zirconium compounds which are believed to be mainly zirconium 
silicate ~nd sulfate. 

PToduction facilities for zirconium compounds are known to exist 
in Japan, the United Kingdom, Canada, West Germany, and the U.S.S.R. 
Statistical data on- output are not available. 

Year 

. . 
1964----: 
1965----: 
1966----: 
1967----: 

Zirconium compounds: U.S. imports for 
consumption, 1964-67 

Zirconium oxide Other zirconium compounds . 

Quantity 

Short tons 

114 : 
13 

250 
85 

Value 

1,000 dollars: 

37 
17 

161 
113 

Quantity 

Short tons 
. . . 

619 : 
406 : 
818 1 

. 694 

Value 

1,ooo dollars 

158 
107 
218 
208 

Source: Compiled from official statistics of the U.S. Department of 
. Commerce. 
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BORON AND CJ:rn.OMTIJM CARBIDES 

Commodity 
TSUS 
item 

Boron carbide----·---------------- 422. 90 
Chromium carbide-~-------------- 422.92 

161 

Note.--For the statutory descriptfon, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The carbide materials covered by this surrunary are not large-
vo lume items of trade; they are relatively high-cost materials but 
are preferred to less costly materials in their applicatiorrs as 
abrasives and hard materials. Imports of both boron carbide and 
chromium carbide have been increasing since 1965 and.imports of each 
to~aled over 200,000 pounds in 1967. 

Comment 

Boron carbide and chromium carbide are both extremely hard 
crystalline compounds. Boron carbide is used in personnel and air
craft armors, as an abrasive material and for sand-blast nozzles and 
gauge blocks. Chromium carbide is used mainly as the cutting edge 
of tools and also as gauge blocks. Ample supplies of boron raw 
materials are available in the United States as are carbon and low
cost electric power necessary for the manufacture of boron carbide. 
The chromium raw material required is not available in sufficient 
quantities and has to be imported. 

The colwnn l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate prior to Rate effective 
item Commodity Jan. 1, 1958 Jan. 1, 1972 

422.90 Boron carbide------------- 6. 25% ad val. 3% ad val. _!/ 
422.92 Chromium carbide---------- 12.5% ad val. 6% ad val. 

1/ This rate, as well as those for 1970 and 1971, is contingent; see 
footnote 1 to Staged Rates and Historical Notes to Pt. 2 of schedule 4 
of the TSUSA-1968, as shown in appendix A to this volume. 

The rates effective January l, 1972, represent the final stage of 
concessions granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
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162 BORON AND CHROMIUM CARBIDES 

The first of five annual stages of the reductions became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rates shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31, 1963 (the ef
fective date of the TSUS), through the end of 1967. 

No statistics are available on consumption or production of these 
two carbides. It is believed that boron carbide was produced at one 
plant and chromium carbide was produced at two plants, all in the 
northeastern United States. 

Exports of boron carbide and chromium carbide are not separately 
classified but are believed to be nil. Boron carbide imports have 
been generally increasing since 1962 and totaled 215,000 pounds, 
valued at $469,000 in 1967 (see accompanying table). Canada has been 
the major source of boron carbide for the last two years and accounteq 
for 88 percent of the imports in 1967. Chromium carbide imports in
creased from 60,000 pounds in 1962 to nearly 130,000 pounds in 1964, 
decreased to 85,000 pounds in 1965 and then increased during the next 
2 years totaling 212,000 pounds in 1967. West Germany has been the 
predominant source, accounting for 92 percent of the imports in 1967. 

Production facilities for boron carbide are known to exist in 
Canada, West Germany, the United Kingdom, France, and the U.S.S.R., 
and for chromium carbide, in West Germany, the United Kingdom, and 
Belgium. Statistical data on output are not available. 

Boron carbide and chromium carbide: U.S. imports 
· for consumption, 1962-67 

Boron carbide Chromium carbide 
Year 

Quantity Value Quantity Value 

: · 1, 000 pQunds r 1, 000 dollars: 1, 000 pounds 1,ooo dollars 

1962----: 
1963----x 
1964----: 
1965---: 
1966----r 
1967----z 

9 : 
13 : 
8 z 

14 
183 
215 : 

34 : 
39 
32 
48 : 

513 
469 

60 : 
70 : 

129 : 
85 

168 
202 : 

59 
69 

120 
73 

212 
269 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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SULFUR DIOXIDE 

Commodity 
TSUS 
item 

Sulfur dioxide------------- 422. 94 

163 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA"'."1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The United States is the largest sulfur dioxide producing and 
consuming country in the world, with the bulk of the output used as 
an intermediate in the manufacture of sulfuric acid. Production of 
sulfur dioxide for sale as such totaled about 100,000 short tons in 
1966. Exports are negligible and imports in 1967 amounted to 10,000 
short tons. -

Comment 

Sulfur dioxide, an irritating colorless gas is produced from 
elemental sulfur (TSUS item 415.45), recovered as a by-product· of 
smelt:ing sulfide ores or from.the production of beta-naphthol. Com
mercial sales are in the compressed liquid form. 

The principal use of sulfur dioxide is as an intermediate in the 
manufacture of sulfuric acid (TSUS item 416.35). Other main uses are 
in bleaching, preserving foods and beverages, wood pulp processing, 
refrigerants, disinfectant~ and fumigants. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. l,·1968 

422.94 Sulfur dioxide------------ 12.5% ad val. 

Rate effective 
Jan. 1, 1972 

6% ad val. 

The rate effective January 1, 1972, represents the final stage of 
·a concession granted by the United States in the sixth round of trade . 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative 
January 1, 1968. Rates of duty for the individual stages are given in 
the TSUSA-1968, an excerpt from which is produced as appendix A to this 
volume. The rate shown above as existing prior to January 1, 1968, 
remained unchanged under the TSUS from August 31, i963:(the effective 
date of the TSUS), through the end or·1967. 
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164 SULFUR DIOXIDE 

The total consumption and production of sulfur dioxide is esti
mated at 18 million short tons in 1966. The bulk of the output is 
consumed directly by the producer in manufacturing sulfuric acid. The 
quantity of sulfur dioxide produced for sale has been generally in
creasing each year since 1961 and is estimated to have been about 
100,000 tons in 1966. 

In 1967, sulfur dioxide for sale was produced by 10 large chemi
cal corporations with plants located in New York, New Jersey, Ohio, 
Illinois, Wisconsin, Virginia, Tennessee, and California. In addition, 
sulfur dioxide was produced and consumed by about 200 plants manu
facturing sulfuric acid. 

No data are available on exports of sulfur dioxide, but exports 
are believed to be nil. Imports, not separately classified until 1964, 
all of Canadian origin,w€reas follows (compiled from official statis
tics of the United States Department of Commerce): 

Year Short tons 

1964------- 2,135 
1965------- 4,148 
1966------- 4,372 
1967------ 10,545 

Value 

$50,000 
104,000 
122,000 
248,ooo 

/ 

The increased imports in 1967 were partly because of increasing avail
ability of by-product sulfur dioxide from Canada and partly because of 
the short supply of. su~fur in the United States. 

Sulfur dioxide is produced in nearly every country in the world 
and consumed in the manufacture of sulfuric acid with the exception 
of a few small countries that lack manl~acturing facilities. Small 
quantities are sold as such for other use~ principally for wood pulp 
and paper processing and food preservation. 

Sulfur dioxide is of little importance in international trade as 
most countries produce their own, importing the raw material if neces
sary. 
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Ill'ORGANIC COMPOUNI13 NOT EISE'WllERE ENUMERATED 

Commodity 
TSUS 
Iteiii 

Inorganic compounds not elsewhere enumerated----- 423.00 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. production is known to amount to many million dollars an
nually and is estimated to be increasing. Exports are believed to be 
several times larger than imports. Imports in 1967 amounted to about 
19.8 million pounds, valued at $7.8 million. 

Description and uses 

This summary deals with several hundred inorgariic compounds which 
are not specifically named in the TSUS or included in ·otl\er more specific 
classifications: ·Many of,th.ese_conip6unds,.·however, are of little or 
no industrial importance. Some of the more important items ~elude 
carbon dioxide, hydrogen peroxide, and inorganic compounds of boron, 
cadmium, chromium, nitrogen (oxides), palladium, the precious metals, 
the rare earths, silicon, tantalum, and yttrium. The following tab
ulation lists the principal uses for these items: 

Item Principal uses 

Carbon dioxide---------------- Refrigeration (dry ice) 
Chemical intermediate 
Fire extinguishers 

:Hydrogen peroxide------------- Bleaching agent 
Chemical intermediate 
Oxydizing agent 

Boron compounds--------------- Catalysts_ih_organ:lc-synthe-s-e-~ 

Cadmium compounds------------- Engraving 
Electroplating 
Photography 

Chromium compounds------------ Chemical intermediate 
(exclusive of chromium pig- Chromium plating 

ments, items 473.10-.20) Textile mordant 
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166 INORGANIC COMPOUNDS NOT ELSEWHERE ENUMERATED 

Item --Continued Principal uses --Continued 

Nitrogen oxides--------------- Anesthetic 
Manufacture of nitric acid 
Nitrating agent 
Oxydizing agent 

Palladiwn compounds----------- Catalyst in organic synthesis 
· Analytical reagent 

Indelible inks 
Electroplating 

Precious met~l compounds------ Catalyst in organic synthesis 
.(Iridium, osmium, ruthenium) Photography 

Rare earth compounds---------- Phosphors for color TV 
Household fluorescent lamps 
Industrial mercury vapor lamps 

·Silicon Compounds------------- Chemical intermediate 
Chemical analysis 
Smoke screens in warfare 

Tantalwn compounds------------ Chemical intermediate 
Optical glass 

·Yttril.lpl compounds------------- Phosphors for color TV 
Analytical chemistry 
Chemical intermediate 

U.S. tariff treatment 

The colunm l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followsi 

TSUS 
Iteiii Commodity 

423.00 Inorgani6 compounds not 
elsewhere enumerated • 

Rate prior to 
Jan. 1, 1968 

10,5% ad val. 

Rate effective 
Jan. 1, 1972 

5% ad val. 

The rate effective January l, 1972, represents the final stage of 
a concession granted by the United States in tho sixth round of trade 

'negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative 
January l, 1968. Rates of duty for the individual stages are given 
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INORGANIC COMPOUNDS NOT ELSEWHERE ENUMERATED 167. 

in the TSUSA-1968, an excerpt from which is reproduced as appendix A to 
this volume. The rate shown above as existing prior to January 1, 1968,• 
remained unchanged under the TSUS from August 31, 1963 (the effective 
date of the TSUS), through the end of 1967. For products of the U.S. S .R. , . 
. the current rate of duty is (as indicated in Pt. e of general headnote 3 
mentioned above) the colwnn 2 rate, i.e., 25 percent ad valorem. 

U.S. consumption, producers, and production 

There is no reasonable basis for estimating domestic consumptionJ 
however, the total is substantial and believed to be increasing. · 

The numerous items included in this summary are produced by many 
chemical concerns distributed throughout the United States. 

Virtually no data on U,S. production of the compounds covered 
herein are published in official statistics. A. few chemicals are .. pro
duced in sufficient quantity to warrant publication of production data. 
The following tabulation compiled from official statistics of the U.S. 
Department of Commerce shows production of carbon dioxide and hydr~gen 
peroxide during 1962-66: 

Year Carbon dioxide Hydrogen peroxide. 
1,.ooo pounds l,OOO pounds 

1962------------
1963------------
1964------------
1965------------
1966------------

1,847,514 
1,953,374 
2,0lJ,540 
2,178,874 
2,178,098 

68,944 
78,170 
91,038 

105,132 
109, 216 

Carbon dioxide is produced by 20 companies operating 77 plants located 
in 26 States. Hydrogen peroxide is produced by six companies operat·
ing eight plants located as follows: one each in Louisiana, Michigan, 
Ohio, Tennessee, Washington, and West Virginia, and two in New York. 

U.S. exports and imports 

Data on U.S. exports are not published in official statistics; 
however, exports are substantial and believed to be increasing. 

U.S. imports have been reported separately only since September 
1963. The accompanying table shows imports for 1964-67, as given in 
official statistics. A review of the entry documents, however, reveal
ed that a significant amount of the reported imports for 1964-67 should 
have been reported for statistical purposes.under other TSUS numbers .. 
qome of the important import items correctly classified for statistical 
purposes in 1967 inelude carbon dioxide from Canada,:the United Kingdom, 
and Japan; columbium pentoxide from Switzerland; europium oxide from 
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168 INORGANIC COMPOUNDS NOT;ELSEWHERE ENUMERATED 

France and West Germany; germanium dioxide from West Germany; hydrazine 
hydrate from Japan and West Germany; hydrogen peroxide from Austria, 
Japan and the Netherlands; nitrous oxide from the United Kingdom; 
tantalum carbide from West Germany; tantalum pentoxide from Switzer
land; and yttrium oxide from Fra~ce, Japan, the Netherlands, the United 
Kingdom and West Germany. 

Foreign production and trade 

The industrialized nations of the world produce and export many 
of the compounds included in this summary. There is no reasonable 
basis for estimating the quantity that moves in international trade 
due mainly to the different systems of statistical classification that 
are used by the leading exporting nations, plus the fact that exports 
and imports in certain instances are not shown in commodity details; 
however, it is believed that the quantity is substantial and is in
creasing. 
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INORGANIC COMPOUNOO NOT ELSEWHERE ENUMERATED 

Inorganic compounds not elsewhere enumerated: U.S. imports 
for consumption, by principal sources, 1964-67 

169 

Source 1964 : 1965 ~ 1966 : 1967 
~~~~~~~~~~~~~-~~~~~~ 

Quantity (l,000 pounds) 

: . s 
West Germany-------------------: 470 . 1,327 : : .. 898 s 2,364 . 
Japan--------------------------: 192 : 786 . 2,239 : 5,382 . 
United Kingdom-----------------: 135 : 328 : 462 : 325 
France-------------------------: 875 . 1,298 : 2,735 : 1,540 . 
Austria------------------------: 3,006 . 1,636 : 1,901 : .. 1,786 . 
Canada-----------------------~-: 740 : 9,744 . 9,968 . 7,330 . . 
Switzerland--------------------: 9 : 16 : 26 . 58 . 
u.s.s.R.-----------------------: !I : 2 : 398 ,: 444 
Republic of South Africa-------: 36 : 2 : - : 4 
Finland------------------------: !I : 1/ 1/ : 
All other----------------------s· · . 843 . - - 905 ---681 610 . 

Total----------------------: 6,306 . 16,044 ·: 19,308 19,843 , 

Value (l,000 dollars) 

: .: 
West Germany-----------------~-: 774 : 1,923 . 2, 776 . 3,964 . . 
Japan--------------------------: 75 . 167 . 677 : 1,271 . . 
United Kingdom-----------------: 103 : 232 : 653 : 567 
France-------------------------: 105 : 252 : 654 : 471 
Austria------------------------: 316 : 198 : 234 402 
Canada-------------------------: 68 547 . 362 264 . 
Swi tzerland----·----------------z 63 : 122 : 237 266 
u.s.s.R.-----------------------: 38 : 256 . 297 174 . 
Republic of South Africa-------: ~ 3 : 125 : 131 
Finland------------------------: 31 : 192 . 168 . 
All other----------------------: 738 380 : 639 328 

Total----------------------: 2,314 : 4,394 . 6,697 7,838 . . . . .. 
!/Less than 500 pounds. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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MIXTURES OF. TWO OR MORE INORGANIC COMPOUNDS, 
NOT ELSEWHERE ENUMERATED 

Commodity 

Mixtures of two or more inorganic com-

TSUS 
item 

pounds not elsewhere enumerated--------- 423.96 

171 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). " 

U.S. trade position 

Imports of'mixtures of two or more inorganic compounds, defined 
for tariff purposes by the exclusion of articles more spedfically 
identified in the schedules, had a foreign value of $4.6 million in 
1967. If domestic production of similar atj;icles, falling within" a 
group thus arbitrarily defined, could be measured it would probably 
be overwhelmingly greater than the imports; yet .the imports, being. 
largely of a specialized nature, supply the particular needs of cer
tain consumers. 

Comment 

The mixtures, which are the subject of this summary, consist of any 
two or more inorganic compounds, except such mixtures in chief value of 
bismuth, certain duty-free cyanide compounds, hyurosulfite compounds, 
sulfoxylate compounds, mercury, molybdenum, nickel oxide, tungsten, or 
vanadium (items 423.80-.94). Drugs and fertilizers, when they are mix
·tures of inorganic compounds by reason of their use, are specially pro
vided for in the TSUS. Mixtures not specially provided for (item 432.00) 
consist of one or more organic compounds mixed with one or more inorganic 
compounds and are not within the scope of this summary. 

It is more difficult to say what the mixtures are than what they 
are not. The number of such inorganic mixtures is estimated to be in 
the hundreds. From current information it appears that the products 
covered are prepared and marketed under various proprietary and trade 
names and are designed for specific uses, particularly industrial uses. 
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172 MIXTURES OF TWO OR MORE IlJORGANIC COMPOUNDS, 
NOT ELSEWHERE ENUMERATED 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

.TSUS 
Iteiii Commodity 

423.96 Mixtures of two or more 
inorganic compounds, 
not elsewhere 
enumerated. 

Rate prior to 
Jan. 1, 1968 

10 • .5% ad val. 

Rate effective 
Jan. 1, 1972 

.5% ad val. 

The rate effective January 1, 1972, represents the final stage of 
a concession granted by the United States in the sixth round of trade 
negotiations under the General Agreement on Tariffs and Trade (GATT). 
The first of five annual stages of the reduction became operative. 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-~968, an excerpt from which is reproduced as appendix A 
to this volume. The rate shown above as existing prior to January 1, 
1968, remained unchanged under the TSUS from August 31; 1963 (the.ef
fective date of the TSUS), through the end of 1967. 

Since the articles under discussion represent more a tariff con
cept ·than an industrial grouping, no data are available on the number 
of domestic producers. It is estimated that a large number of con
cerns (small, medium, and large) produce one or more of the inorganic 
mixtures covered. Ther.e is no basis for estimating domestic produc
tion; which may reach high figures annually on both a quantity and 
value basis. 

Export data comparable to import data are not published in of
ficial statistics. There is no basis for estimating domestic exports, 
even though they may be quite substantial. Imports (shown in the 
accompanying table) have been reported separately only since August 31, 
1963. In 1967, they amounted to 24.8 million pounds, valued at $4.6 
million. West Germany, Canada, the United Kingdom, and India were the 
leading suppliers in 1967; Sweden, Brazil,and Japan were secondary 
sources. For the most part, imports of these inorganic mixtures 
probably supplement rather than compete with domestic products. Large 
increases in imports for 1967 occurred in the imports from West 
Germany and India. The increased imports froin West Germany consisted 
largely of tungsten titanium carbide; those from India consisted 
largely of rare earth chloride. 
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MIXTURES OF TWO OR MORE INORGANIC COMPOUNts, 
NOT EISEWHERE ENUMERATED 

Foreign production of such inorganic chemical mixtures exists 
chiefly in countries with well-developed chemical industries. Both 
local consumption and exports are substantial for the countries that 
are sources of U.S. imports. 
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174 MIXTURES OF TWO OR MORE INORGANIC COMPOUNDS, 
NOT EISEWHERE ENUMERATED 

Mixtures of two or more inorganic compounds, not elsewhere enumerated: 
U.S. imports for consumption, by principal sources, 1964-67 

Source 1964 196.5 1966 

Quantity (1,000 pounds) 

: 
West Germany---------------: .540 467 . 70.5 . 1,244 . . 
Canada---------------------: 3 . 6,0.56 : 1.5,648 . 14,967 . . 
United Kingdom-------------: 1,296 . 1,671 . 2,200 . 2,470 . . . 
India----------------------: - : 992 : 2,535 . 3,779 . 
Sweden-~-------------------: 97 . 192 : 33.5 . 1,134 . . 
Brazil---------------------: 100 . .5, 623 : 4,111 . 1,077 .. . 
Japan----------------------: 243 : 337 : 49 : 32 
Netherlands----------------: 1 . 14 . 61 . 7 . . . 
Switzerland----------------: 1 : 2 . 3 . 29 . . 
u.s.s.R.-------------------: - : 1 . - . . . 
All other------------------: 144 . 33 326 : 96 . 

Total------------------: 2,42.5 . 1.5,388 : 2.5,973 : 24,83.5 . 
Value (1,000 dollars) 

g . : . 
West Germany---------------: .512 : 681 : 778 : 2,2.57 
Canada---------------------: 6 . 319 . 756 : 776 . . 
United .Kingdom------~--~---: 269 : 367 : .5.54 : 599 
India·---------------.:------: - : 121 . 304 : 444 . 
Sweden---------------------: 2.5 : 49 : 72 . 225 . 
Brazil---------------------: 16 . 694 : 545 : 190 . 
Japan-----~----------------: 65 88 . 69 : 51 • 
Netherlands--·--------------: 1 : 63 : 40 : 23 
Switzerland----------------: 5 : 27 : 19 : 15 
u.s.s.R.-------------------: - : 39 : - : 
All other------------------: 53 20 : 41 : 34 

Total---------~--------: 952 : 2,468 : 3, 178 : 4,614 
.. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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APPENDIX A 

Tariff Schedules of the United States Annotated (1968) 
General head.notes and rules of interpretation, and 
excerpts relating to the items included in this 
volume. 

Note: The shaded areas in this appendix cover 
headnotes and TSUS items not included in the 
summaries in this volume. 
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A.Pl'ENDIX A A·.3 
TARIFF actrtmur.f.:8 o~· 'I'm; llNlTMD 81'1\TF.S ANNOTATED (1988) 

GENF.HAL llEADNOTES l\ND RULES OF INTERPRETATION 

I, T11rllf Troal'1'0nt ol lmp<>rtod llrtlclos, All arth:h1s 
l~ortod Into ihu custom• tt•rdtory of lhu l)iltod St,1tus 
fl"OOI outs I Jo lhcruol .1ro subjoct to duly or nxompl lhornlrom 
81 pN,crl buJ In !JOnoral h.,,,~noto .\. 

2. Cust('l!IS Territory ol tho l)d lud St"lo•. Tho form 
"customs lerrl tory of tho ()11 tod Status", .1s usud In thu 
tchedul'es, lncludus. only tho St11tos, tho Ulstrlct of Co
IUlllbla, •~d P•erto Rico. 

), R"tos ol Ou...!Y.· Tho rotns ol duty In tho "R.>tos of 
Duty" columros numburnd I and 2 of tho schodulos .:ipply to 
artlclos Imported Into tho customs territory of tho t.nlted 
Stoles os hereinafter provlduJ In this hoodnote: 

Ce) Products of lnsul.:ir Poss~sslons. 
(ll Excopf as provldod In hoadnole bof 

schodule 7, pnrt 2, subpart E, (ond) oxcupt es provided 
In headnote 4 of schedulo 7, part 7, subp.:irt A, 
artlclos lmportod from lnsuldr possessions of the 
l.liltud Statas which are outsldo tho customs territory 
of the Unltod States are subject to the rates of duty 
set forth In column numberod I of tho schodulos, except 
that oll such artlcle1 tho growth or product ol any 
sucl\ possess Ion, or m•nufactureJ or produced In any such 
possession from materials tho growth, product, or manu
facture of ony such possuss Ion or of tho customs terri
tory of the l)llted Stoles, or of both, which do not con
tain foreign rn.:iterlals to the valw of moro than 50 per
cent of their total value, coming to tho customs terri
tory of the l)lltod States dlr<>clly from any ·such posses
sion, end all articles previously Imported Into the 
customs terr I tory of tho l)lltod States with payment of 
oll appllcoblo duties and taxes Imposed upon or by 
reason of importation ~hlch wore shipped from the lkllted 
States, without romlsslon, refund, or drawback of such 
duties or ta~es, directly to the possession from which 
they are be Ing returned by d I rect sh I prnent, are exempt 
frOOI duty. 

• <Ill In determining whether an article produced 
or ll'<Onufactured In any such Insular possession contains 
fore lgn mat or I a Is to tho va I ue of more than SO percent, 
no "'3terlel shal I be considered foreign which, 11t Iha 
time such article Is entered, may be lmportoJ Into the 
cust°"'s territory from a for~lgn country, other than 
Cuba or tne Plllllppinu Republic, and entered freo of 
duty. 

lbl Products of Cuba. Products of Cuba imported Into 
the customs terriTory of the United States, whether Imported 
directly or Indirectly, aro subject to the rates of duty set 
forth In column numbered I of the schodulos. Preferential 
rates of duty for such prooucts apply only as shown In tho 
s11ld column I. I/ 

(cl Products of tM Pnlllpplno Republic. 
Ill Products ot tho Pni lippinc R.Jpublic Imported 

into the customs territory of the United States, whether 
Imported directly or Indirectly, are subject to tne rates 
of duty which aro set forth In column numbered I of the 
scnedules or to fractional parts of the rates In the said 
colurM I, as hereinafter prescribed In subdivisions 
(cHll) and (c)(llll of this headnote. 

(Ill Except as otherwise prescrlued In the sched
ules, a Philippine article, as ~efined In subdivision 
lclClvl of this headnote, imported Into the customs 
territory of the lklited Status and onturod on or before 
July l, 1974, Is suDject to tnat rato wh.lch results 

1/ by virtue of section 401 of the Tariff Classification 
Act of 1962, the application to products of Cuba. of either 
a preferential or other reduced rate of duty in column I b 
auspcndcd. Sec general headnote 3(e), ~· The provi
sions for preferential Cuban rates continue to be rcfloatod 
ln the schedules because, under section 401, the rates 
then: for in column I sti 11 form the bases· for determining 
th~ rates of duty appllcnb le to certain products, including 
''Philippine articles". 

Page 3 

lrorn tho appllcotlon of tho following percentages to the 
m6sf favor.1Ulu rnto of duty Cl .e., Including o preferen• 
tlnl rote pruscrlbod for any product of Cub11l set forth 
In column numborod·. I of tho schedules: 

(I\) 20 percent, during calendar yeors 
1963 through.1%4 1 

CU> 40 percent, during calendar years 
1%~ through 1967, 

(Cl 60 percunt, during calendar yeors· 
1960 through 1970, 

IOI 60 percent, during calendar yeors 
1971 through 1973, 

CEI 100 porcont, during the period from 
Jonuary I, 1974, through July J, 1974. 
II Ill Except as otherwise-prescribed In the schod

ulos, products of tho Phlllpplne Republic, other than 
Phi I lppln1> articles, are subject to the .. retes of duty 
!except ony preforontlal rates prescribed for products 
of Cuba) set forth In column numbored I of the schedules, 

(Iv) The term "Phlllpplno article", as used In the 
schedules, means nn artlcle which· Is the product of the 
Phlllpplnes, but does not Include· any·ortlcle produced 
with tho use of materials Imported Into the P~lllpplnes 
which are products of ony foreign country (except 11111te• 
rlals produced within the customs territory of the U.lted 
States) If tho aggrogate valuo of such Imported l!lllterl11l1 
when landed at tho Philippine port of entry, exclusive of 
any landing cost and Phlllpplne'duty, was more than 20 
percent of tho appralsod customs value of the article 
Imported Into tho customs territory of the Unltod States. 

Cdl Products of Canada. 
llTP'ro·d-uCtSot Cana-da Imported Into the customs 

territory of tho United States, whether Imported directly 
or lndlrectP,o, aro subject to tho rates of duty set.forth 
In column numbered I of the schedulos •. The rates of duty 
for a Canadian article, as doflned In subdivision CdlCll) 
of this hoadnoto, apply only as shown In the said colunn 
nunbered I. 

Ill) Tho torm "Canadian article", as used In the 
schedules, means an article which ls.the product of Cana
da, but does not Include any artlclo producod with tho 
use of materials Imported Into Canada which aro products 
of any foreign country (excopt materials produced within 
the customs territory of tho lkllted States), If the aggra• 
gate value of such Imported materials when landed at the 
Canadian port of entry (that Is, tho actual purchase 
prlco, or If not purchased, the export value, of such ma
terials, plus, If not Included therein, the cost of trans
porting such materials to Canada but exclusive of any 
landing cost and Canadian duty) was -- · 

!Al with regard to any rrotor vehicle or 
automobl le truck tractor entered on or before 
.December 31, 1967, more than 60 percent of tho 
appraised value of the article Imported Into 
the customs territory of the United States; and 

!Bl with regard to any other article (In
cluding any rrotor vehicle or automobl le truck 
tractor entered after December 31, 19671, more 
than SO percent of the appraised value of the 
artlcle Imported Into the customs territory of 
the United States. 
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(e) Products of Communist Countries. Notwithstanding 
eny of the foregoing provisions ot this headnote, the rates 
of duty shown In column numbered 2 shall apply to products, 
whether Imported directly or Indirectly, of the followlny 
countries and areas pursuant to section 401 of the Tariff 
Classification Act of 1962, to section 2JI or 257<el<2l of 
the Trade Expansion Act of 1962, or to action taken by the 
President thereunder: 

Albania 
Bulgaria 
Oilna (any part. of which may bounder 

Communist domination or control) 
Cuba I/ 
Ciechos lovak I a 
Estonia 
Germany (the Soviet zone and the Soviet 
. sector of Berl In) 

Hungary 
Indochina (any part of Cambodia, Laos, or 

Vietnam which may be under Communist 
domination or control) 

Korea (any pact of which may be undor 
Co<miunlst domination or control> 

Kur I le Islands 
Latvia 
LI thuanl a 
Outer f.'ongolla 
Ruman la 
Southern Sakhalin 
Tanna Tuva 
Tibet 
Union of Soviet Socialist Republics and the 

area in East Prussia under the provisional 
administration of the Union of Soviet 
Socl'al 1st Republ !cs. 

(fl Products of All Other Countries. Products of all 
countries not previously menf1011ed In fhls headnote Imported 
Into the customs territory of the United States are subject 
to tho rates of duty sot forth In column numbered I of tho 
lchodules. . 

(g) Effective Date; Exceptions - ·stag~d Rates of 
Duty. Excopt as spoc I f I od be I ow or as may be spoc I t I ed 
olsewhere, pursuant to section 501(al of tho Tariff Ciassi
flcatlon Act of 1962 <P.L. 67-456, approved May 24, 1962), 
the rotes of duty In columns numbered I and 2 become effec
tive with respect to ortlcios ontorod on or otter the 10th 
day following the dato of the Prosldont's prociomatlon 
provided for In section 102·of tho said Act. If, In column 
numbered I, ony r .. te of duty or part thereof Is set forth 
In parenthesis, 1he effoctlve date sholl be governed as 
fol lows: 

(I) If the rafo In column numbered I 0hos only one 
part (I.e., 0¢ (10¢) per lb.), the poronthetlcal rdto 
(viz., 10¢ por lb.) shall be effoctlvo as to artlclos 
entorod bofore July I, 1964, llnd tho other roto (viz., 
6¢ por lb,) shat I ba oftectlvo a5. to artlclos unterod on 
or efter July I, 1964. 

( 11) If tho rnto In column numburod I has two or 
more ports Cl.o., 5¢ por lb,+ 50j od val.I llnd h<1S a 
pllrenthotlcal rate tor olthor or b-Oth ports, edch port of 
the rete sha 11 bo governed as If It wore o ono-part. re tu, 
For example, If a rate Is oxpressod es 114¢ (4.5¢) por lb. 
+ 6% (91:> ad val. 11

, tho rllto appllcablu to ortlclus en• 
tervd before July I, 1964, would bo 11 4.54 por lb. + 9j 
ed Vlll , 11 ; the roto eppllcable to 6rtlcles onturod on or 
after July· 1, 1964, would bu 11 4¢ por lb. + Uj <1d val •11 • 

1111> If tho reto In column nwnburud I Is marked 
with on asterisk(•), tho foregoing provisions of Ill and 
( 11) shat I apply except that 11January I, 19b411 shat I be 
substituted tor '\July I, 196411 , whorevor this lattor datu 
ep~oars. 

j/ In Proclamation 3447, Jated fobruary 3, 1962, the Prusl-
' dent, acting ·under authority of soction 620(a) of tho l'ur• 

0lgn Assistance Act of 1961 (75 Stat. 445), a• lllllcndud, 
prohibited tho importation into the Unltod States of oil 
goods of Cuban origin und 1111 goods lmporteJ from or through 
Cuba, subject to such exceptions as the Socretnry of tho 
Treasury determines to' be cou•lstont vi th tho offccti ve 
operation of the cr.iburgo. 

4, ~bdl fl cation or Nnend100nt of Rates of Duty. Except 
as otherwise provided In tho Appendix to tho Tariff Sched• 
ules --

(al a statutory rate of duty supersedes and termi
nates tho ox! st Ing rates of duty In both column numbered 
and column numbered 2 unless otherwise specif led In the 
amending stututo; 

(bl a rdte of duty proclaimed pursuant to a conces
sion granted In a trade agreoment shall bo reflected In 
column numbered I and, If higher than the then existing rate 
In column numbered 2, also In tho latter column, and shall 
supcrsodo but not terminate the then existing rote (or 
rates> In such column (or columns); 

(cl a rate of duty proclaimed pursuant to section 336 
of the Tariff Act of 19}() shall bo reflected In both column 
numbered I and column numbered 2 and shall supersede but 
not tennlnato the then existing rates In such columns; ond 

(dl whenovur a proclaimed rate Is terminated or sus• 
pended, the rate shal I revert, unless otherwise provided, to 
the next Intervening proclalmud rote previously superseded 
but not. terminated or, If nono, to the statutory rate, 

5. Intangibles. for tho purposes of heodnote I 
(a) corpsos, together with their coffins and 

accompanying !lowers, 
(bl currency (metal or popur) In current ctrcu

latlon In ony country and Imported for mone
tary purposes, 

(c) electrlclty, 
(d) socurltlos and similar evidences of value, and 
(el vessels which are not "yachts or pleasure boots• 

within the purview of subpart 0, port 6, of sched• 
ulo 6, 

are not articles subject to the provisions of these sched
ules. 

6. Containers or Holders for Imported Merchandise, 
for the purposos of the tori ff schedules, contolners or 
holdors are subjoct to torlff treotmont as follows: 

(al lmpor!od Err£ty: Containers or holders If Im
ported empty aro subjoct to torltf treotment os lf!"4'.)orted 
articles and os such are subject to duty unless they ore 
within the purview of o provision which specifically exeqits 
them from duty. 

(bl Not tr,;orted Em~ty: Containers or holders If 
lf!"4'.)ortod contalnl'lg or hol Ing articles ore subject to 
tar I ff treatment os fol lows: 

Ill Tho usual or ordinary types of shipping or 
tronsportatlon containers or holdors, If not designed 
tor, or capable of, rouse, and containers of usual type1 
ordinarily sold at retail with their contents, are not 
subjoct to treatment as Imported articles. Their oost, 
howovor, Is, undur section 402 or section 4020 of the 
tariff act, n port of tho vnlue of their contents and 
It tholr contonts ore subjoct to on ad volorem rate of 
duty such contolnors or holders aro, In effect, dutlable 
at tho s.imu rate dS tholr contents, e"cept that their 
cost Is deductible from dutiable value upon subnllsalon 
of satisfactory proof that lhoy ore produ.:ts of the 
Unltod Statos vhlch ore being returned without having 
boon aJvancud In vo\ue or Improved In condition by llny 
moMs whl lo abroad. 

Ill) The usual or ordinary typos of shipping or 
transportation contolnurs or holders, If designed for, 
or capable of, rouso, aru subject to troot.,..nt as I•• 
portud articles separate and distinct from their oon• 
tents. Such hofdurs or containers are not port of the 
dutlnble value of their contents and ore s11porotely 
subject to duly upon each and every Importation Into the 
customs turrltory of the United States unless within the 
scope of a provision spoclflcally ex11mptlng thOOI fl'"Olll 
duty. 

<Ill) In tho absonc.i of context which requires 
othor·wlsu, al I othur containers or hOlders are subject 
fo lhu same troat111<1nl as spuclf led In 111) above for 
usual or ordinary typus of shipping or transportlltlon 
c.ontdl nurs or hot do rs dos lgnod for, or capable of, reuse, 
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7. C'omnlngl Ing of Ar!.~· l11l Whonover 11rtlclos sub
Joct to dlfferont roto• of duly nrn so p11ckod togofhor or 
lftlngted that thfl qunntlty or v.1100 of onch ctnss of ortlclos 
connot'bo rundl ly n•cnrtnlnod by customs of fir.ors (without 
physlcnl sogro9otlon of thn shlpmont or the contents of 1111y 
ontln1'p11ckngo thnrooll, by one or rnoro of tho followlng 
JAanns t 

Ill sempllng, 
(Ill VGrlllcntlon of ~acklng llsts or other docu-

ments II led at tho tlmo of ontry, or . 
(Ill) evldonco showing porformonco of C01T111orclnl 

sottl.,mont tests g•'norel fy 11ccoptnd In tho trado end 
flled In such tlmo ,,nd m.:innor es "''Y h0 proscrlbod by 
,..,gulntfons of tho Socrotnry of tho Tronsury, 

the conmlnglod nrflclos shell bo subject to tho highest rate 
of duty nppllcnblo to nny pnrt thoroof unloss the conslgnoe 
or his 119ont S<'grogntos tho nrtlclos pursuant to subdivision 
(bl ho,..,of, · 

(bl Every S<'grogatlon of artlclos mndo,pursunnt to 
this hoadnoto shall bo acc""'pllshod by tho c:onslgnoo or his 
egont nt tho risk and oxponso of tho conslgnoo within JO 
dnys (unloss tho SocrotDry outhorlrns In writing a longer 
tlmo> ottor tho doh• of rnrsonol dollvory or mol llng, by 
such omployoo as tho Socr·otMy of the Treasury shell desig
nate, of written notlco to tho conslgnoo that tho artlclos 
oro c:otm1lnglod end that tho quantity or voluo of each closs 
of ertlclos cannot bo reodl ly oscortolnod by customs offl
cors. Evory s~¢, s.,;9rog.1tlon shol I bo accompl I shod undor 
customs ;;vporvl~ion, ond tho compensation and oxponsos of 
'th~ superv~slng custom5 officers shal I bo reimbursed to the 
'(;over~oont by tho conslgnoo undor such roguletlons as tho 
~~crotnry of tho Treasury may proscribe. 

(cl Tho forogolng provisions of this hoadnoto do not 
apply with rosprct to any part of o shlpmont If tho con
signee or his agont furnishes, In such tlmo and manner es 
"'1lY be proscribed by regulations of the Secretary of the 
Treasury, satisfactory proof --

(I l thAt such port (Ill Is conmorclally negllglble, 
<B> Is not capable of segregotlo:>n without excessive cost, 
nnd (Cl will not be sogrogatod prior to Its uso In a 
rt\3nufacturing process or othorwlso, and 

!Ill that tho corrmlngllng wos not Intended to ovoid 
tho paymont of lawful duties. 

Ally ortlcle with rospoct to which such proof Is furnished 
shall be consldoroa for all customs purposos•as a part of 
the nrtlclo, subject to the noxt lowor rate of duty, with 
which It Is cCl'mllngled. 

(di Tho foregoing provisions of this headnoto dO not 
apply wltn respect to any shipment If the conslgneo or his 
agont shal I furnish, in such time and manner os may be 
proscribed oy roguiatlons of tho Secretary of the Treasury, 
sat I sfactory proof --

( 1 l that the voluo of the commlngled articles Is 
less than tho aggregate valuo would bo II the shipment 
wero sogrogated; 

(Ill that tho snlpm~nt Is not copablo of sogroga
tlon without excessive cost and wil I not bo se9regated 
prior to Its use In a manufacturing process or otherwise; 
and 

<Ill) that tho comnlngllng was not Intended to 
ovoid the payment of lawful duties. 

/Vly merchandise with rospoct to which such proof Is fur
nished shall bo con~idored for oil.customs purposes to bo 
dutlable at tho rate applicable to the material present In 
greater quantity than any other materlal. 

(ol The provisions of this headnote shal I apply only 
In cases whore the schedules do not oxprossly provide a · 
particular tariff treatment tor comnlngled articles. 
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8, Abbreviations. In the ~~hedulea the foll0win1 aya
boh and nhbrevlatlons nre used with the 11eant.ngs iespec• 
tlvely lndlcated belows 

$ 
t 
\ 
+ 
ad val. 
bu, 
cu. 
dot. 
ft. 
gal. 
in. 
lb. 
01, 
sq, 
wt. 
yd. 
pcs. 
prs. 
.lln. 
I.R.C. 

doll ors 
cents 
percent 
plus 
ad volorea 
bushel 
cubic · 
doien 

. feet. 
gallon 

· inches 
pounds 
ounce a 
square 

. Weight 
ya.rd 
pieces 
pal rs 
linear 
.'Internal . ~eVen\>e. _Cod,_ 

9, Doflnltlons. For tho purposes of tho Schedules, 
unless fho co~toxf. otherwise requires -- . · . 

(al tho tonn "entered" moans entorod, or.withdrawn 
from warehouse, for consumption In the customs territory of 
tho United States; 

(b) the torm "entered for consumption" does not In
cl udo withdrawals from warehouse for consumption; 

(cl the tenn "withdrawn for consumpt,lon" means with
drawn from warehouse for consumption and does not Include 
articles ontorod for cons1.J11ptlon; " 

( dl the to rm "rote of duty" Includes a free rate of. 
duty; rates of duty proclaimed by the Prosldont shell be 
referred to as "proclaimed" rntes of duty; rntos of duty 
enacted by the Congress shllll be referred to os "statutory" 
rates of duty;oand the rates of duty In column numbered 2 
at tho time tho schedules become effective shall be referred 
to as "orl g Ina I statutory" rates· of duty; 

(ol tho torm "ton" moans 2,240 pounds, ond the term 
"short ton" m<lans 2,000 pounds; 

(fl tho tenns "of", "wholly of", "almost wholly of"~ 
"In part of" und 1•contol nl ng", when used batwoen tho de-· 
scrlptlon of an artlclo end a material (e.g., "furniture of 
wood11

, "wovon fabrics, wholly of cotton", etc.), hovo the
fol lowlng meanings: 

(I l "of" means that the ertlclo rs Wholly or 'In 
ch lot voiuo of the named m1>terlal; 

(Ill "wholly ot" moons that the·artlcle Is, except 
for negllglblo or Insignificant quantities of sane other 
moterlal or matorlals, composed com~lotoly of the n11mad 
materl11I; 

( 111 > "almost wholly of" means that tho essential 
charocter of the artlclo Is Imparted by the·named 
material, notwlthstandlr.g the fact that significant 
quantities of somo other matorlal or materials mcy be 
prosent; and · 

(Iv) "In part of" or "containing" mean that the 
article contains a significant quantity of the n1111>0d 
mater I al. 

With regard to the appllcatlon of the quantitative concepts 
specified In subparagraphs (II) and (Iv) abovo, It Is In
tended that tho ~i~ rule apply. 
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10 •. General Interpretative Rules. ·For the purposes ol 
these schedules -- . 

(al tho general, schedule, part, and subpart head
notes, and the provisions describing the classes of Imported 
artlcles and specifying the rates of duty or other Import 
nistrlctlons to be Imposed thereon are subject to the rules 

·of Interpretation set forth herein and to such other rules 
of statutory.Interpretation, not Inconsistent therewith, as 
have been or may be developed under admlnlstratlve·or 
Judlclal rul lngs;. 

(b) the tltles of the various schedules, parts, and 
subparts and the footnotes therein are Intended for con
venience In reference only and have no legal or Interpreta
tive sign I flcance: 

(cl an Imported artlcle which Is described In two or 
lllC)re provisions of the schedules Is classlflable In the pro
vision which m6st speclflcally describes It; but, In apply
ing this rule of Interpretation, the followlng considera
tions shal I' govern: 

(I) a superior heading cannot be enlarged by In
ferior headings Indented under It but can be llmlted 
thereby; 

(Ill comparisons are to be made only between provi
sions of coordinate or equal status, I.e., between the 
primary or main superior headings of the schedules or be
tween coordinate Inferior headings which are subordinate 
to the same superlor•headlng; 

(d) If two or more tariff descriptions are equally 
eppllcable to an article, such article shall be subject to 
duty under the description for which the original statutory 
rate Is highest, and, •should the highest original statutory 
rate be appllcable to two or more of such descriptions, the 
article shall be subject to duty under that one of such 
descriptions which f.I rst appears In the schedules: · 

(el In the absence of special language or context 
which otherwise requires --

{I) a tariff classification controlled by use (other 
than actual use) Is to be determined In accordance with 
the use In the \kllted States at, or lmmedlately prior to, 
the date of Importation, of artlcles of that class or 
kind to-whfch the Imported articles belong, and the con
trol I Ing uso Is the chief use, I.e., the use which ex
ceeds al I other uses (If any) combined; 

(II) a tariff classlflcatlon controlled by the 
actual use to which an Imported article Is put In the 
United States Is satisfied only If such use Is Intended 
~t the time of Importation, the article Is so used, and 
proof thereof Is furnished within 3 years after the date 
the article Is entered; 

(f) an artlcl'e Is In chief value of a material If such 
material exceeds In value each other single component lllilte
rlal of tho artlcle: 

(g) o headnote provision. which enumoratus artlclus 
not Included In a schedule, part, or subpart Is not neces
sarl ly exhaustive, ond tho absence of a particular article 
from such headnote provision shal.1 not be given wolght In 
determining the relative specificity of competing provisions 
which describe such artlcle; . 

(hi unless the context requires othorwlsu, a tariff 
description for an article covers sui.:h ortlclo, whothor 
assembled or not assembled, and whether finished OI"' rK>t 
fl nl shed1 

(IJI o provision for "parts" of on ortlcle covers o 
product solely .or chiefly used os o part of such ortlclo, 
but does not prevoll over o specific provision f?r such 
port. 

II. Issuance of Rules and Regulotlons. The Secretary of· 
the Treasury Is her~by authorized to Issue rules ond regu
lations governing the admission of articles under the pro
visions of the schedules. The allowonce of on Importer's 
claim for classification, under ony of the provisions of 
tho schedules which provide for totol or portlol rellef 

·from duty or other Import restrictions on the bosls of foct• 
which are not determinable from an examlnotlon of the artl
clo Itself In Its ·condition as Imported, Is dependent upon 
his complying with ony rules or regulotlons which moy be 
Issued pursuant to this headnote. 

12. The Secretary of the Treasury Is authorized to pre
scribe methods of analyzing, testing, sampling, weighing, 
gauging, measuring, or other methods of oscertalrvnent when
ever he f Inds that such methods are necessory to determl no 
the physlcal, chemical, or other properties or charocterls
tlcs of articles for purposes of any law odmlnlstered by 
the Customs Service, 

General statistiooZ haadnctcs: 

1. Statiotiool Ra uiremante or :! ortad Al'tioZss. 
Psroons making customs sntl'I/ or withdrai.lal of·artio • '
ported into the auatomo territory of the IMiud St.:ue aliaU 
oomplsta tho entry or withdraiJal fo1"'B, as provided h•rnn 
and in rogulations issUl!d pursuant to l=, to provi.U for 
st<:tiotical purposes infomiation as folko.>tt: · 

(a) tho mmbcr of tho CUB tomB di.a triot and of tli• 
port whore the artialos <21"6 being sntered for oona11?ption 
or wareho..,,e, as she>Jn in StatistiooZ Anns.r A of thu• 
saheduleo; 

{bJ tha nama of tha oaJ"risr or the ..,....., of tl'IZ>W
portation by whioh the artiows '"'""" tran11porud to U.. 
firot port of unlcading in tha IMitod Staus; 

(a) tha foreign port of lading; 
(d) tho IMited St<Jtos port of 11111.ading; 
(a) tho data of inq>ortation; 
(fJ tho cawatry of origin of tli• artious szpree .. d 

in tomis of tho designation therefor in St4tistioaZ Anna: B 
of theso schedules; . 

(g) a dusori.pti.on of th11 artiolos in suffioitmt 
detai Z to pemri. t thn olassifioation thaNof 1111d.ir th• 
propt1r statiotioal ruporting n1.171bor in thtlBB soh.,duue; 

(hJ the statistiooZ reporting nwribsr Mrid.Jr 1o1hioh tlls 
artiolss '"" alaaaifiabw; 

<ij J groas wcigl1t in puwads for ths artious oowrsd 
by eaal1 reporting nunb"r wht1a ilrq>orud in wasel.a or 
aircraft; 

(k) tho not quantity in the wnits epsaifi•d h•rsin 
for th11 olaasifiootwn irrvoh1ad; 

(ZJ tho U.S. Jclllll" tJalU'1 in aoooN.lnos lolith tlis 
d.1finitiorr in Soation 408 or 4'12a of' tho Ta.riff Act of 11101 
ao amarr&JJ, for all W>•rchandiso1 in"l...Jina that f'N• of <A.CJ! 

. Ol" dutiabw at B/•t!aifio rut.is; and 
(m) swh othi?r infonrution 1o1ith Nap•of to tha i.

port11J 41"tiows "" is provicl.Jd for "lsM•N in th•a• 
sahoJduloo. 
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I. · Stat.i1>lii''lll Annot.1tic,,10, (a} '171" et11tiatioat ar111Dta
ti001e t01Ju; Tm•l If :;,y,·,~du tc .. of th" !Mi tl!d Statna OOMlllt 
01--· 

(i} tli" 2-cligit et<Jtintlnal euffi""'"• 
(ii) tlio i"diC11tpJ inilll of qua11tt'.ty, 
(iii) 1;,., ntat.i11t.ie<1t ltra,lnot<'o a11d .,,,,,.,.., •• and 
(ii•J tit" it<tliciMd artiola '*111r.riptit>M •. 

(b) 2·1111 L1•g1tl tfl.rt of tlto Tariff Scluidu'-"" of tlt11 
IMitad St11tc11 ... ,,,,.i'stB of tl1; "'"''ining tr..rt "" ""'"' ept1oift
oall11 icJ.111tifin./ i>t hr..11b1otn 10(a} of th" "'""'""l het1tlnot'1• 
..id n1ke of t'.>tt,•111,...tat1'0.,. 

(o) fl1c utatiatiMl annotations ""' 111J>orrlinat11 to the 
proviaiOPllO of the Z.•gnl t..zt and "'''""'t "''"""" their eaop11. · 

J. St.ttil' t_i "-t!....!!fl.'E!ti':J!L..!lurrb<tr. (a} Cmiarol Rulo: 
~rt "" rro1•t.r.d in para,1raph (l>J of tliio headnote, """ '" 
the aba"""'' of •1><'ci[io irll'tructi'.on11 to tho """'N"ll 01.811• 
wltoM, tho e tntintical "-'l>Orti"g "wnb"r fo,. an artiolll oan• 
llillte c>f the 1-Ji1.7it. nll'l~t•r fal"tCd by "cotrJ>i,,ing tltc f>-digi.t 
it.1111 "~er .ii.th th11 ai•rrq•rint<' 2-Ji(!i.t etatiatical euffU· 
"'""• the 11tatin tiMl N/>0rti11i7 nunbor for li"" monkayo 
O.tiabu 111d.?r ittJm 100.fJ& is •100.es20•. 

(b} ~.,.,,,.,.,.,r in tho tariff echodulr.a "" artiolll u 
olas11ifi.abk 11.nd.>r a rro11iaion whi.ch dcriws i.to ruta of 
dJty from a diff.,r<:nt pror.tiaion, tho statiotioat roporti"17 
ninbar is, in tl1a aba611C1l of epaoifio i.na tructio>UI to t1u1 
oo>ttraJ"!I 11z..L,"h°'"'• tha 7-digi.t nl</Tlbar for the basio pro
llision foll~fld by th<1 item nllflber of tlie prolliaiori from 
wlti.t:h tho rota i.o ooriwd. Thws, tho atati.atioal roporti."17 
"inl>"r of mi.rad appZ.. arid grapo J11.icca, "ot contoi,,i.ng 01111r 
1.0 P"rcant of ethyl alool1ol by volll'lll, is "l66.6S00-111s.,o". 

'· AbbN11iaticrtD. (a} Tho fotw.ri"(! oymbolB and abbNlli
atiDllll ara 11.3ed i.n th tha molDlings 1"'Dpooti116 ly indioated 
b .. Zo.11 

s. ton 
c. ' 
cwt.'" 
"'J• 
,\(. 

bd. ft. 
M. bd. ft• 
ma. 
cord 
sqWU'a 

short tori 
ona h11.ndl'sd 
100 lbo. 
mitli.gram 
1.000 
bonrd feet 
1,000 board fest 

·mizticll.l'ie 
128 cubic fast 
arro111 t to cover 100 

oq11.ara feet of 
surfacc 

eiq>. ft• siq>erfi.ciat foot 
on. 011.ncca a11oirdupoi11 
fl.. oa. fl.11.id 011.noo 
01, tl'O!f troy OWIOO 

pf. gal. proof oallo>t 
(b} An ~x" appearing in the oot""" for unite of 

quantity ""'""" that "" q1U211tity (other tliari groae weight} 
is to ba report<1d. · 

(o} IJ111irwver tlJo eeparato 111ita of quantity ara 11howil 
for the same artiol.e, the """ fotlcwi"g ons of suah 
1D1ita means that the &Jalll.8 of tha artiole is to be re
port11d with that quantity. 
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TARIFl' SCHED~ or :nm UNITED &TATES ANNOTATED (1908) 

~RICAL NOTE& 
· Notee p. I 

Genera.I. 
Headnotn .. 

Allondllenu end Modlflcetlons 

pmsu!.i 
0.. tllllt.--... auaae "Bxcept u provided ln headnote 6 of 
'(al(l) eclledule 70 part 2, subpart e," added; languep 
· "eacept tllat all artlcl .. " ,deleted and lanpeso 

"eacept tllat all aucll articles" imorted in 
Ueu thereof. P~. L. 89~105, See1. l(e). (c), 
New. 10, 1966, 10 Stat. 1521, 1522, effective 

. date .Jllll. 1,. 11167. . 
i-auase "Bacept u provided ln hHdnot• 4 of 

schedule 7, pllrt 7 0 1ubpart A," added. Plb. L. 
19·106, 8ec1. · 2(11), ;(c). Nov. 10, 1966, IO Stat. 
·is~. effective date Nardi 11, 11167. 

PROVISIONS 

Cen lfdnte·-He•dnotoo J(d), (a), end (i) ndnlpat .. aa 
J(d), (•), .lloadnotH. J(a)'~ (f); an•(&), rnpactlwel,.; 
(f) and .Cd and new headnote J(d) added~ P\lb, L. If 2U, 

.!eca. 401(a), 405, Oct. 21, 11165, 711 Stat. 
1021,. IOU; entend into fore• Oct. 22, lHS, 
111 '"". Proc. 3612, Oct. Z1, 11165, J era, 
1965 Supp., p. 61. 

Gen lldnta-·Lancuea• "and _.ta1nan ·of ..... 1 tJ'Pft an&- · 
6(b)(l) narllr sold at ntall with thalr.-taata,•, 

added. P~. L. 19-241, Saca. 2(e), 4, 
Oct. 7, 1965, 711 Stat. ISJ, IS4, offactlft 
date Dec. 7, 1965. 
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Stat 
Item Suf

fix 

TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED ( 1968) 

SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 
Part 2. - Chemical Elements, Inorganic and Organic Compounds, and Mixtures 

Page 231 

4 - 2 - A, B 
415.05 - 416.45 

Units 
Of 

Quantity 

Rates of X:Uty 
Articles 

PART 2. - CHEMICAL ELEMENTS, INORGANIC 
AND ORGANIC COMPOUNDS, AND 
MIXTURES 

Part 2 headnotes: 

I. This part covers chemicals, except those 
provided for elsewhere in this schedule and those 
specially provided for in any ot the other sched
ules'. 

2. For the purpose of this part, l norgan i c 
compounds (Including salts) are compounds not 
containing carbon, except carbides and such 
carbon-containing compounds as Inorganic cyanides 
and cyanates, metal I ic carbonates, and oxides ot 
carbon which are inorganic In nature. 

3. For the purpose of this part, organic C::>"1_
pounds are compounds containing carbon except such 
carbon-containing compounds as carbides, Inorganic 
cyanides and cyanates, metal I ic carbonates, and 
oxides of carbon. 

Subpart B. - Inorganic Acids 

Subpart B headnote: 

I. This subpart covers monobaslc, dibaslc, ar.d 
polybaslc Inorganic acids. Salts and anhydrides 
of these acids are provided tor In subpart C of 
this part. 

l 2 

,ii~i~llllllllllllllli111illlllll1l1l1l1l1lll1lil1llliH 
37¢ per lb. on tungsten 

A-11 

t!f.!1!1eten content.. Lb. t' content + 18% ad val. content + 40% 
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TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 

4 - 2 - c 
417.10-417.80 

Part 2. - Chemical Elements, Inorganic and Organic CompoW1ds, and Mixtures 

~~£rr 
fix 

Item Articles 

Subpart C. - Inorganic Chemical Compounds 

Subpart C headnote 

I. This subpur~ does not include any organic com
pounds. ~or the purposes of this subpartp 1norgan1c 
compounds conta1n1ng only one kind of cation are 
clBss1f1able according to the cation constituent as 
1nd1 cated 1 n the a I phabet 1 ca I I 1st i ng set forth 1 n 
this subpart; and 1norgan1c compounds conta1n1ng two 
or more differeni kinds of cations are class1f1able 
according to the cation constituent thereof first 
named 1n the alphabetical l1st1ng 1n this subpart 
Inorganic compounds, having no cations or none of 
the cation cor1st1tuents of which are named in th s 
subpart, are covered by the prov1s1on for other 
1norgan1c compounds (item 423.00). 

Units 
Of 

Quantity l 

Rates of Duty 

2 



'.l''ARIFF SCHJmut,E:S OF THE UNITED S'I'A'l'ES ANN01'A'l'ED (1968) 

SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 
Part 2. ~ Chemical Elements, Inorganic an~ Organic Compounds, and Mixtures 

Page 233 

4-2-C 
417.90 - 419.22. 

Rates of Duty 

A-13 
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'l'ARIFF' SCHEDULES OF 'fHE UNI'.l:'ED STATES Ai:i<!~~.::'J"ttTED (1968) 
Page 23-1 SCHEDULE 4, - CB:EMICALC-i AND RELATED PRODUC'I'S 

4 - 2 - c :Part 2, - Chemical Elements, 11,0,·giMnc and Orga,;ic Compounds, and Mixtures 
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SCHEDULE 4, - CHEMICALs AND RELATED PRODUCTS Page 235 

Part 2. - Chemical Elements, Inorganic and Organic Compounds, and Mixtures 
4 - 2 - c 
420.50 - 421.86 

Stat 
ltaa Suf

fix 

N~%\t 

.11~1~~~1 
420.70 
420. 72 
420.74 

00 
00 

Articles 
Unlts 
of 

Quantity 

Arsenate ...••. , •••. , •. ,.,,., •• ,, •••• ,.,,,.,.,, •• ,,. 
Bicarbonate .••. , ••••••••. , ••• , • , ••••••••• , , , ••• , • , , Lb •• , • , • 
Bisulfate (niter cake)., •••• ,, •• , •••••••••• , ••••• ,, Lb,., ••• 
Borate: 

Rates or J)it-1' 

1 2 

0.7tperlb. ltperlh. 
Pree Free 
Free Free 

420. 76 00 Crude •••• , ••••••••••••• , , • , •• , • , ••• , • , , , , , ••• , Lb •• , • • • Free Free 
420.78 00 Other ......................................... Lb ...... O,lf P.er lb, 0.12St per lb. 

~JM!U1: t~-$ ~'q~!f~~-,\~~\llil\lt~~~\\l~l~m~~~~~l~~1~;. l~Il~tt~~*1~~1~~ 1lK~~11li~!lli~1~~~;ili~~~iliiili~~Jl.~ill~~?.~~~~;: l~~il~~~~~~illii~i~ll~~1*~~1i¥d~W.J.~~~ """1:11W6nate: · 
420.84 00 Calcined (soda ash) ........................... Lb ...... 0.22t per lb. 0:·2st per lb, 
420.86 00 Hydrated and sesquicarbonate...... ... ......... Lb...... 0.2~ per lb. 0.25¢ per lb. 
420,88 00 chlorate ........................................... Lb ...... 0.65¢ per lb. l.5t per lb. 

Ctloride (salt): 
420.92 00 In brine, ••••••••••••••••• , ••• , .••••• ,, •••• , •• 9\ ad val. 20\ ad val. 

anhydrous sait aontent.. S. ton 
420.94 00 In bulk ....................................... S. ton .. 1.St per lOO'lb. 7t per 100 lb. 
420,96 00 Other ...................... : .................. Lb ...... 2.5t per 100 lb. llt per 100 lb. 
420.98 00 Ctromate and dichromate ............................ Lb ...... l.5St per lb. l.75t per lb. 
421.02 00 C~anide................................. .... . .. ... • Lb...... Free Free ', 

:~f:*1~~Jtl~ ;if-1~: ~"\~t~mw.:~~~ltUll~tll~~lMl~~~r~\~ll¥~~~~!£~l~~J.~~l*1~1~11~~; m~;M*~~1*1~~~;~ 1~1~1*~illI~~~=~i~''*;1;;;iim1fil~mm~m;i;i;;;1;!;;1 m~i~;~~1~i~HJi~!~~1~!~~~~~11irfi~i1~~~~~;~~-
42 .uo 00 Hydrosulfite............... ... .. .. • .. .. • .. .. .... .. . Lb...... 31\ ad val. 35\ ad val. 

421.14 00 Nitrite ............................................ Lb ...... 3.24¢ per lb. 4.5t per lb. 

421.16 

421.18 

421.22 
421.34 
421. 36 

421.42 
421.44 
421. 46 
421.52 
421. 54 

421.56 

421.58 
421.60 
421.62 

421. 70 
421.72 
421. 74 
421.76 

421.82 
421.84 
421. 86 

00 

00 

00 
00 
00 

00 
00 
00 
00 
00 

00 

00 
00 

20 
40 

00 
00 
00 
00 

00 
00 
00 

Phosphate, except pyrophosphates: 
Containing by weight not over 45\ of water 

of crystallization .......................... Lb ...... 0.4¢ per lb. 
Containing by weight over 45\ of water 

of crystallization •••••••••••••••••••••••••• 
Pyrophosphates •.••••••••••••••••••••••••••••••••••• 
Silicates ......................................... . 
Silicofluoride ..................... , ............. .. 
Sulfate: 

Crude (salt cake) •••••••••••••••••.••••••••••• 
Anhydrous ••••••••••• ~ •••••••••••••••••••..•••• 
Crystallized (Glauber's salt) ••••••••••••••••• 

Sulfide .......... , ................................ . 
Sulfite, bisulfite, metabisulfite, and 

thiosulfate •••••.••••••••••••••••••••••.••••••••• 
Tungstate ••••.•.••••••••••••••••••••••.•••••••••••• 

tungsten content •• 

Uranate ........................................... . 
Vanadate •••.••••••••••••••••••••••••.•••••••••••••• 
Other ................................... ••• .. ··•• .. 

Sodium periJora:te • ............................. 
Other ........................................ . 

Stronti11111 compounds: 
Carbonate: 

Not precipitated, includi.ng str,ontianite ...... 
Precipitated •••••••••••••••••••••••••••••••••• 

Nitrate ........................................... . 
Oxide ................................. ; •••• , ••••• ,. 
Sulfate: 

Mineral (celestite), ............... : • ......... 
Other ....................................... .. 

Other ................. , ........................... . 

Lb .... .. 
Lb .... .. 
Lb ..... . 
Lb .... .. 

s. ton .. 
Ton ••••• 
Ton ... .. 
Lb ..... . 

Lb .... .. 
Lb .... .. 
Lb. v 

Lb .... .. 
Lb ..... . 

•lb. 
Lb. 

Lb ..... . 
Lb .... .. 
Lb ..... . 
Lb ..... . 

Lb •••••• 
Lb ..... . 
Lb ..... . 

0.2¢ per lb. 
9\ ad val. 
0.25t per lb. 
0.55¢ per lb. 

Free 
45¢ per ton 
90¢ per ton 
0.67¢ per lb. 

0.16¢ per lb. 
37¢ per lb. on 
tungsten content + 
18\ ad val. 

Free 
28.5\ ad val. 
9% ad val. 

Free 
11% ad val. 
11\ ad val. 
11\ ad va,l. 

Free 
9\ ad val. 
9\ ad val. 

l,5¢ per lb. 

0.75¢ per lb. 
25% ad val. 
0 .375¢ per lb. 
I.St per lb. 

Free 
$3 per ton 
$1 per ton 
0. 75¢ per lb. 

0.375¢ per lb. 
60¢ per lb. on 
tungsten content + 
40\ ad val. 

Free 
40\ ad val. 
25\ ad val. 

Free 
25% ad val. 
25% ad val:. 
25\ ad val'. 

Free 
25\ ad val. 
25\ ad val. 
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APPENDIX. A 

TARIFF SCHEDULES OF THE UNITED STA"ll'ES AN.NOTATED (1968) 

SCHEDULE 4, - CHEMICALS AND RELATED PRODUCTS 
Part 2. - Chemical Elements, Inorganic and Organic Compounds, and Mixtures 

421. 90 - 423. 96 

Stat. 
Item Suf

fix 

421.90 00 

422.00 00 

422 .10 00 
422.12 00 
422.14 00 

422,20 00 
422.24 00 
422.26 00 

422. 30 00 

422,40 00 

422.42 00 

422.50 00 
422,52 00 

422.58 00 
422.60 00 
422.62 00 

422.70 00 
422. 72 00 
422.73 00 
422. 74 00 
422.76 00 
422.78 00 

422.80 00 
422.82 00 

422.90 00 
422.92 00 
422.94 00 
423.00 

40 
(JO 
90 

Articles 

Tellurium compounds.,,, ••• ,,, .... , ......... ,,, .... , .. . 

Thallium compounds .. ,,., ••• ,., .•. , .. ,, ......... , .... ,, 

Thorium compounds: 
Nitrate,, .••••. ,, .•••• ,., •• ,. ....... ,., ........ .. 
Oxide.,,, •• ,,.,,,,,,.,,., •• , •• ,,,, •• , •• ,,, •• ,, •• , 
Other., ... , ••. , .... ,,, ........ , ...... , ... ,,,, •.• ,, 

Tin compounds : 
Dichloride .••••• ,,., ••••. ,,.,, •••••. ,, ••. , ••••••• 
Tetrachloride ••••.••••••• , • , , , •. , •••••• , , •••••• , • 
Other., •• ,,.,,,,.,,,, •• ,,.,,,,.,, •• ,,,,.,,., .•. ,. 

Titanium compounds •• ,., ......... , ....•.••. , .......... . 

Tungsten compounds: 
Carbide .•. , .• ,,.,,, ... , .•. ,., ... , •• ,.,,,,,,, .. , .. 

tunasten oontent •. ,. 

Other ••..•... ,, ••••. ,,,,.,., ••• ,., ••.••••.• ,.,.,. 
tunaaten oontent •• 

Uranium compounds: 
Oxide •..•...••.••.•. , .......................... .. 
Other ... ,, .. ,,.,,,,,,,,,,.,,,,,.,,,, .• , •• , ••• , ••• 

Vanadium compounds: 
Carbide .•••. , ..•• ,,,.,,,, ....... ,,,,,,, .... ,,,, .. 
Pentoxide (anhydride), •••• ,,.,,,.,, .• ,,.,.,.,,,., 
Other •.••••.••..••• , •••.. , •. , ••• , •••..••• , •• , .•. , 

Zinc compounds: 
Arsenate., ..•.•• , •. ,.,., ••• ,,,,,.,,.,,.,,.,,.,.,, 
Chloride ...•.••••• ,,.,, •••.•••• , ••••••••• ,,,,,.,, 
Cyanide, •.••••.• ,,,,, ••• ,,., •• ,,,,,, ••.••. ,,,,, •• 
Hydrosulfi te .•• , , , , .• , .••••• , • , • , •••••••••• , , , . , • 
Sulfate,.,,., .... ,,,,.,,., •• ,., ...... ,., ..... , ..• 
Other ....•..•• , .......... , ••.•.• , .. ,,., ..... ,,,, .. , 

Zirconium compounds: 
Oxide ........................................... . 
Other ... ,,., ••.•.• ,,, ••• , .••• ,,,.,,,,, •...•• ,,, •. 

Other in~rganic_compounds: 
Boron c11rb1de.,, •.••. , .•• , .•• ,,,,,,., ••• ,, •• ,,,,. 
Chromium carbide,.,,,,,,,,,,, ... ,, •• ,, ... ,,,, .. ,, 
Sulfur dioxide ....... ,,,,,, ..................... , 
Other •. ,,,,., •••• ,,,.,,,,,.,,.,,.,,,,,,,,,, •• ,,,, 

Hydro@en peroo:ids, , •••• , •• , , , •• , , •••••• , ••• , 
Other oxides, hydro:r:idss, and pero:r:idss .... . 
Other ................... ,; ................. . 

Units 
of 

Quantity 

Lb ..... 

Lb •.. :. 

Lb ..... 
Lb ..... 
Lb ..... 

Lb ..... 
Lb ..... 
Lb ..... 

Lb ..... 

1 

9\ ad val. 

9\ ad val. 

31\ ad val. 
31\ ad val. 
31\ ad val. 

11\ ad val. 
11\ ad val. 
11\ ad val. 

13\ ad val. 

Lb..... 37.St per lb. on 
Lb. v tungsten content + 

22\ ad val. 
Lb..... 37t per lb. on 
Lb. v tungsten content + 

18\ ad val. 

Lb ..... Free 
Lb ..... Free 

Lb ..... 11\ ad val. 
Lb ..... 28.5\ ad val. 
Lb, .... 28.5\ ad val. 

Lb ..... 11\ ad val. 
Lb ..... O.SSt per lb. 
Lb ..... Free 
Lb ..... 31\ ad val. 
Lb ..... 0.25• per lb. 
Lb ..... 9\ ad val. 

Lb ..... 9\ ad val. 
Lb ..... 9\ ad val. 

Lb .... , 5 ,5\ ad val. 
Lb ..... 11\ ad val. 
s. ton. 11\ ad val. 

9\ ad val. 
Lb, 
Lb. 
Lb, 

2 

25\ ad val. 

25\ ad val. 

35\ ad val. 
35\ ad val. 
35\ ad val. 

25\ .ad val. 
25\ ad val. 
25\ ad val. 

30\ ad val. 

60t per lb. on 
tungsten content + 
SO\ ad val, 

60t per lb. on 
tungsten content + 
40\ ad val. 

Free 
Free 

25\ ad val. 
40\ ad val. 
40\ ad val. 

25\ ad val. 
1.34 per lb, 
Free 
35\ ad val. 
O. 7St per lb, 
25\ ad val. 

25\ ad val. 
25\ ad val. 

25\ ad val. 
25\ ad val. 
25\ ad val. 
25\ ad val. 

::;!~~i:$.~::: ::::::®,::::: ::::~MM:$:~:~1~1:;J~:m~~«*:*~M~iM:~:~:m&:1~1®11:b:$:~:~::~:~1:~~$1$1i:;:::: ;::W!\'W~illt!: ::!~ti~~-~~~-~'®' ·\'-~l.t.~ 
423.82 00 In chief value of cyanide compounds which are 

free of duty uilder the foregoing provisions 
of this subpart. , .••• , •••••• , , •.•. , ••• , , , , . , , , • Lb •• , . • Free Free 

423. 84 00 In chief value of hydrosulfite compounds, 

11_1 .. a. 
423.92 00 In chief value of tungsten....................... Lb..... 374 per lb. on tungsten 60{ per lb. on tungsten 

tungsten oontent., Lb. v content + 18\ ad val. content + 40\ ad val. 
423.94 00 In chief value of vanadium ...................... , Lb .... , 28,5\ ad val. 40\ ad val. 
423,96 00 Other............................................. Lb..... 9\ ad val. 25\ ad val. 
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TAIUFF SCHEDULES OF TH1' :.1Nll'E:P S,TA'l'ES ANNOTATED (1968) 

STAGED RATES AND HISTORICAL NOTES 
Notes p. l 
Schedule 4, 

Part 2 

M-.>dificati?ns of column rates of duty by Pres. Proc.3\?J.'d (Kennedy Round). D€C..· f",lCJl?, 32 P.R. \'lOO;l; 

Rate of duty, effective with respect to articles entered on and after January l 
'i'SUS Prior 
itam rate 
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Notes p. 2 
Schedule 4, 

Part 2 

APPENDIX A 
TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

STAGED RATES AND lllSTORICAL NOTES 

Staged Rates 

Modifications of column l rates of duty by Pres. Proc. 33~).. (Kennedy Round), ~Q • 1 l.J lqt'l, 32 F .R. l<\DO~ (con.): 

Rate of duty, effective with respect to articles entered on and after January 1 --
TSUS Prior 
item rate 

1968 1969 1970 1971 1972 
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TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

STAGED RATES AND msTORICAL NOTES 

Staged Rates 
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Notes p. 3 
Schedule 4, 

Part 2 

Modifications of column 1 rates of duty by Pres. Proc. S?,V (Kennedy Rowid), De~ . lb 1 l<it '>, 32 P.R. /Cl 001 (con..): 

Rate of duty, effective with respect to articles entered on and ofter January 1 --
TSUS Prior 
item rote 

1968 1969 

420.88 0.75¢ per lb. 0 .65t per lb. 0.6t per lb. 
420.92 10\ ad val. 9\ ad val. 8\ ad val. 
420.94 1. 7¢ per 100 lb. 1.5¢ per 100 lb. l.3t per 100 lb. 
420.96 3.5¢ per 100 lb. 2.5¢ per 100 lb. 2¢ per 100 lb. 
420.98 1. 75¢ per lb. 1.55¢ per lb. 1.4¢ per lb. 

421.16 ~ 0.5¢ per lb. 0.4¢ per lb. 0.4¢ per lb. 
421.18 !/ 0 .25t per lb. 0.2¢ per lb. 0.2¢ per lb. 
421.22 10.5\ ad val. 9\ ad val. 8\ ad val. 
421. 34 0.3¢ per lb. 0.25t per lb. 0.24¢ per lb. 
421. 36 o .625¢ per lb. 0 .55¢ per lb. 0.5¢ per lb. 

421.44 ¥ 50¢ per ton 45¢ per ton 40¢ per ton 
421.46 !/ $1 per ton 90¢ per ton 80¢ per ton 
421. 52 0.75¢ per lb. 0.67¢ per lb. 0.6t per lb. 
421.S4 y 0.188¢ per lb. 0.16¢ per lb. 0.15¢ per lb. 
421.56 42¢ per lb. on 37¢ per lb. on 33¢ per lb. on 

tungsten con- tungsten con- tun gs ten con-
tent + 20\ tent + 18\ tent + 16\ 
ad val. ad val. ad val. 

Y See footnote l at the end of this list of Staged Rates. 

182-084 J. -. - ,, 

1970 

0.5¢ per lb. 
7\ ad val. 
1.15¢ per 100 lb. 
H per 100 lb. 
l. 2¢ per lb. 

0.3¢ per lb. 
0.15¢ per lb. 
7\ ad val. 
0.2¢ per lb. 
O .43¢ per lb. 

35¢ per ton 
70¢ per ton 
0 .52¢ per lb. 
O .13¢ per lb • 
29¢ per lb. on 
tungsten con
tent + 14\ 
ad val. 

1971 

0 .45¢ per lb. 
6\ ad val. 
1¢ per 100 lb. 
0 .5¢ per 100 lb. 
1.05¢ per lb. 

0.3¢ per lb. 
0 .15 ¢ per lb • 
6\ ad val. 
0.18¢ per lb. 
0 .37¢ per lb. 

30¢ per ton 
60¢ per ton 
O .45¢ per lb. 
O.lf per lb. 
25¢ per lb. on 
tungsten con
tent + 12\ 
ad val. 

1972 

0.3H per lb. 
5\ ad val. 
0.8t per 100 lb. 
Free 
0.87¢ per lb. 

0.2¢ per lb. 
O.H per lb. 
5\ ad val. 
0.15¢ per lb. 
0.3¢ per lb. 

25¢ per ton 
50¢ per ton 
0.37¢ per lb. 
O .09¢ per lb. 
2H per lb. on 
tungsten con
tent + 10\ 
ad val. 
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APPENDIX A 

TARIFF SCHEDULES OF THE UNITED STATES ANNOTA'i!'lED (1968) 

STAGED RATES AND IDSTORICAL NOTES 

Staged Rates 

Modifications of col\11111 l rates of duty by Pres. Proc.~~:2.(ICeMedy Round), De~. l&,J 'fCl~'J, 32 P.R. fqoo~ (con.): 

0

422.94 12.5\ ad val. . 11\ ad val. 10\ ad val. 8.5\ ad val. 7\ ad val. 6\ ad val. 
423.00 10 .5\ ad val. 9\ ad val. 8\ ad val. 7\ ad val. 6\ ad val. 5\ ad val, 

@;~M~MK@I :wMW'i?.iWMMMM&If ::n~}iiHii@~:Mi@t:m=: ::~t:M:iWN@mmmmm \Wi~!k.Mhi'fmmm rw~:m~a\ffi<W:.tK fi~U:f;t:~t%$~"'W 
423.84 35\ ad val. 31\ ad val. 28". ad val. 24\ ad vol. 21\ ad val. 17 .5\ ad val. 

......... ,. 
423.92 42¢ per lb. on 37f per lb. on 33¢ per lb. on 2!1¢ per lb. on 2Sf per lb. on 2H per lb. on 

tungsten content tungsten content tungsten content tungsten content tungsten content tungsten content 
+ 20\ ad val. + 18\ ad val. + ·lb\ ad val. + 14\ ad val. + 12\ ad val. • 10\ ad val. 

423. 94 32\ ad val. 28.5\ ad val. 25. 5\ ad val. 22\ ad val. 19\ ad val. 16\ ad val, 
423.96 10.5\ ad val. 9\ ad val. 8\ ad val. 7\ ad val. 6\ ad val. S\ ad val. 

1/ In accordance with aeneral note l(f) to Schedule U (Genova • 1967), the ratu of duty for tllll it• ta tl>e cot...,. baded 
1910, 1971, 1972 will becoae effective unless the European econoalc Ccmamlty and th• Unit .. llnadoll do aoi pNCHd wltb certata 
reductions provided for ln their r11pecitve 1chodul11 annexed to th• Genova (11167) Protocol to th• GATT. If th11• two partlclpant1: 
do not 10 proceed, the Prelldent shall 10 proclal•, and the rate of duty la th• col..,. headed 19611 will continue la effect unlH• 

· or until the Prelident proclal•• that they have •areed 10 to proceed. Sea related footnote 1 to lennedy·lowld Staa•d late1 at the 
eild of schedule 4, parts 3, 4, 5, 7, I, 9, and U; schedule 5, pall 11 1chedule t, part 2; end eclle4ule 7, parts 2, 11, u, and u. 
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APPENDIX B 

VaJ.u.e of u.s. imports for consumption, by 'ISUS items included in the individual sunmaries 
of this volume, total and from the .3 prinoipal suppliers, 1967 

B-.3 

(In thousands of dol:lars. The dollar value of imports shown is defined generally as the market value iii 
the foreign cowitry and tl'erefore excludes U.S. import duties, freight, and transportation insurance) 

1 All oowitries. 1 First supplier 1 Second supplier. 1 Third supplier 
I 

Summary title .-------P-er----
and page) Amount cent 
'ISUS item in change Cowitry Value Country 

1967 from 
1966 

Sodiu.m arsenate (p. 3) 
420. 70 22 I -.31 I U.K. 22 I 

Sodiu.m bicarbonate ( p~ 5) 
420.72 255 I +7 I U.K. 250 1 W. Germany 1 

Sodium bisulfate (niter oake) (p. 11) 
420074 !/ Y I W. Germany I Y 

Calcium borate, 
418.12 
420.76 
420,78 

crude and .sodium borate, crude and refined (p. 13) 
697 1 +55 1 Turkey 1 686 1 Canada 

2 1 2/ 1 Netherlandsa l 1 Canada 
l 1 y 1 Denmark l 1 

Sodium carbonate, calcined (soda ash) (p •. 19) 
4200 84 - I -100 I - I 

Sodium carbonate, hydrated and sesquicarbonate (p. 25) 
420.66 I 2 I -84 I U.K. I 

Sodium chlorate (p. 29) 
420.88 572 'I +24 I Canada 

Sodiu.m chloride ( p. 33) 
420.92 I 129 I -37 I Canada 
420.94 8, 130 I +34 I Canada 
420.96 282 I +36 I Canada 

Sodium chromate and dichromate (p. 41) 
420.98 l,438 I -65 I Rep. SAF 

Cyanide compounds ( p .- 4 7) 
418,20 I . l,353 I 

418.69 I 97 I 

420,l2 439 I 

421.02 2,642 I 

4220 73 35 I 

423.82 229 I 

-6 1 Canada 
-12 
-19 

+7 

U.K. I 

w. Germany a.__ 

U.K. 
-52 u.K. a 
-l I W, Germany I 

Sodiu.m and 
421.06 
422.74 
423.84 

zinc bydrosulfites and mixtures (p. 53) 
17 1 -30 1 Switzerland1 

- I - I 
- I - I 

See footnotes at end of table, 

l 1 Japan 

572 I 

129 I 

4,450 1 Mexico 
281 I U.K. 

494 1 u.s.s.R. 

l,351 1 Congo 
96 I Ireland 

219 1 Japan 1 

913 I W, Germany I 

24 1 Japan s 
177 1 Netherlands1 

12 I W, Germany I 

- I 
- I 

Value 

- a 

5 I 

- I 

11 I 

l I 

- I 

- I 

!/ 

-... 
- I 

l, 724 I 
l I 

4.30 I 

2 I 

l I 

80 I 

69.3 I 
ll I 

51 I 

5 I 

- I 
- I 

Country 

Bahamas 

Japan 

Czeoho. 
Canada 
Ireland 
Canada 

I. 

Value 

l,005 

221 

19,. 
458 

l 
l 



B-4 APPENDIX B 

Value of UoS• imports for oonswnption, by TSUS items inaluded in the individual summaries 
of this volume, total and from the 3 principal suppliers, 1967--Continued 

(In thousands of dollars. The dollar value of imports shown is defined generally as the market value in 
the foreign country and therefore excludes U.S. impart duties, freight, and transportation insurance) 

1 All countries 1 First supplier 1 Second supplier Third supplier 
I 

Swnmary title1~~------~~P-er--~~~-----------------
and page} , 1 Amount cent 
TSUS item in change 

1967 from 
CoWltry 

1966 

Sodium hydroxide (oaustio soda) (p. 59) 
421.08 836 1 +37 1 Canada 

Sodium nitrite (p: 65) 
421.14 6 I 

Sodium phosphates 
421.16 
421.18 
421.22 

(p. 67) 
122 I 

- I 
3 I 

Sodium silicate (p. 71) 

+201 I U.K. 

-33 I W. Germany I 

- I J 
-77 1 w. Germany a 

421.34 112 s -57 a Canada 

Sodium silicofluoride (p .. 77) 
421.36 · 693 1 +104 1 Denmark 

Sodium sulfate, crude (salt oake) (p. 81) 
421.42 I 4,312 I +14 I, Belgium 

Sodium sulfate, anhydrous (p. 85) 
.421.44 190 I -7 I W. Germany I 

Value CoWltry I 

359 I W. Germany I 

5 I W. Germany I 

122 I 

- I 
3 1 Canada 

74 I U.K. 

204 1 Netherlands1 

2,353 1 Canada 

185 1 Canada 

Sodium sulfate, crystallized (Glauber•s salt) (p. 89) 
421.46 I 4 I -42 I Canada 4 I W. Germany I 

Sodium sulfide (p. 93) 
421.52 51 I Y 1 U.K, 51 I 

So.diwn sulfite, bisulfite, metabisulfite and thiosulfate (p. 97) 
421.54 157 I +108 I France I 60 I U.K. 

Sodium compounds not elsewhere enwnerated (p. ·101) 
421.62 g 3,065 I +2 I W, Germany I l,374 I U.K. 

-
Strontianite and oelestite (strontium minerals) (p. 107) 

421,. 70 2 I -43 I Italy I 
421.82 116 I -56 I U,K. 

Strontium compounds 
421. 72 I 

421.74 
421:76 
421.84 
421.86 

(p. ·111) 
1 I 

- . 
- I 
- I 
4 I 

See footnotes at end of table. 

-40 I U.K. 
- I 

- I 
- g I 

-89 I w. Gennany I 

l 1 Canada 
75 1 Mexico 

l I 

- I 

- I 

- I 
3 a U .K. 

Value Country 1 Value 

290 a Sweden 183 

l I 

- I 

- I 
y 

35 I W. Germany I 2 

126 I Spain 13 

l,527 I W. Germany I 432 

4 I Belgium l 

!I 

N I 

40 I W. Germany I 40 

697 1 Netherlands• 180 

l I 
37 I Canada 4 

- I 

- I 
- I 

- I 
l I 



APPENDIX B 

Value of U.S. imports for consumption, by '!'SUS items included in the individual 11ulll!LU'ies 
of this volume, total and from the 3 principal suppliers, l967--Continued 

B-S 

(In thousands of dollars. The dollar value of imports shown is defined generally a11 the market value in 
the foreign country ana therefore excludes U.S. import duties, freight, and transportation insuranoe) 

1 Ail countries 1 First supplier I Second supplier 1 Third 11upplier · 

I I ·~---------------------~ Summary title 1 Per- • 1 
and pageJ 1 Amount cent I 1 
TSUS item in change Country 1 Value 1 Country t Value Country : I Value 

1967 from 
1966 

Tellurium compounds (p. 115) 
421.90 I - I - I - I 

Thallium compounds (p. 117) 
422.00 l 5 I -26 I W • Germany I 4 1 Belgium 

Thorium compounds ( p. 119) 
422.10 I - I - I - I 

422.12 l 
422.14 

7 
14 

+47 France 1 7 I I 

0 W • Germany I 13 1 Swi tzerland1 

Tin compounds (p. 
422.20 
422.24 
422.26 JI 

123) 
- I 

16 I 
1/39 I 

Titanium compounds (p. 127) 

-100 I - I I 

y' 1 Mexioo 
-59 1 Canada 

16 I 

89 I Japan 

422.30 JI 680 t +138 1 Finland 474 I W. Germany I 

Tungsten carbide (p. 131) 
422.40 9 I 4 I Canada -45 I W • Germany I 

Tungsten oompounds,not elsewhere enumerated and mixtures (p. 135) 
416.40 I - I -100 :: - I - I · - ' 

417.40 1 3 I y' : France .3 1 
418.30 78 I -25 1 U .K. . 47 I 

420.32 - t - I - I 

421.56 - I - -: I - I 

I 

I 

W. Germany I 

422. 42 7 1 -85 1 Nethe:r'lands 1 4 1 Canada 
423.92 172 1 +l,373 : Sweden 1 151 1 Canada 

Uranium compounds (p. 139) 
421.58 I - l . ·, - -~ ··' - I 

422.50 12,593 I -69 Rep. SAF . 8, th6 I Spain 
3 I 422.52 3 I -59 : Canada 

Vanadium carbide(p. 141) 
-6o : W. Germany I l I 422.58 I l I 

Vanadium compounds, 
417 .42 I 

420.34 
421.6o 
422.60 
422.62 
423.94 

not elsewhere enumerated and mixtures (p. 143) 
-I -I I -I 

-I -1 I -I 

4 I 2/ I W. Germany I 4 I 

80 1 2/ 1 U.K. 67 I Spain 
6 1 +1-;591 Japan 6 I 

- I -100 - I 

See footnotes at end of table. 

- I 

l I 

- I 
- I 
l I 

- I 
- I 

57 I U.K. 

100 1 Canada 

3 1 Sweden 

-· 1. 
- I 

.31 I 

I 

I 

- I 

- I 
2 I w. 

I 

I 
Germany I 

21 I 

. ·- I -· 
2,396 1 Canada 

- I 

- I 

- I - I - I 

13 I 

- I 

- I 

.s 

4.3 

2 

l 

2,051 



B-6 APPENDIX B 

Value of U.S. imports for consumption, by TSUS items included in the individual eWllllUU'iee 
of this volwne, total and from the 3 principal suppliers, 1967--Continued 

(In thousands of dollars. The dollar value of imports shown is defined generally as the mat ~.at value in 
the foreign country and therefore excludes U.S. import duties, freight, and transportat:1.on inslll'ance) 

1 All countries I First supplier I Second supplier a Third supplier 

Summary title 1 
and·pageJ 
TSUS item 

1; 

Amount I 

in 
1967 

Zinc arsenate (p. 147) 
422.70 I - I 

Zinc chloride (p. 149) 
422.72 I 197 I 

Zinc sulfate ( P-. 153) 
422076 I 351 I 

Per
cent 

change 
from 
1966 

- I 

Country 

-26 I Belgium 

+99 1 Mexico 

·zinc compounds not elsewhere enumerated _(p. 157) _ 
422. 78 "JI I 89 I -50 I w. Germany g 

Zirconium compourids(p. 159) 
422.80 I llJ I -29 a U.K. 
422082 I 208 .I -5 1 Japan 

Boron carbide and chromium carbide (p. 161) 
422.90 I 469 I -9 I Canada 
422.92 I . 269 I +27 I ·W. Gemany I 

Sulfur dioxide (p. 163). 
422.94 I 248 +103 a Canada 

Value 1 Country 

- I 

107 I W • Germany I 

253 a Belgium 

50 1 Canada 

109 I W, Gennany I 
87 I U,K, 

361 1 W, Gennany 1 

257 I U.K, I 

248 I 

Value Country 

- I 

6o 1 Canada 

70 I W. Germany I 

17 1 Italy 

2 1 Japan 1 

86 I W. Gennany I 

104 I France 
12 I 

- I 

Inorganic compounds, not elsewhere enumsrated(p. 165) 
.423.00-;; I 7,838 g +17 I w. Gennany I 3,964 I Japan l,271 I U.K. 

Mixtures of 2 or more inorganic compounds, not elsewhere enumerated(p. 171) 
423.96 I 4,614 I +45 I w. Germany I 2,257 I Canada I 776 I U.K. 

l/ Less than $500. · 
!/ No imports in 1966, 
:2J A study of reported.imports established that the published data are incorrectJ see text. 

Source& ·Compiled from official statistioa of the U,S. Department of Commerce, 

Value 

19 

26 

1 

l 
21 

567 

599 


