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I Introduction

Developing from a product of narrow industrial

utility, potash is definitely established today as

a commodity of national importance and international

prominence, hoth in agriculture and in industry. In

Germany the potash industry, one of its largest and

strongest, is a barometer of business. The lack of

potash as a natural resource in other countries and its

corresponding importance to agricultural livelihood

have stimulated an active, world-wide search for possible

domestic sources. The United States is particularly

interested in the development of an American Potash In-

dustry which will supplant the present German importa-

tions, and since the War has intensified its investiga-

tions for the sole reason of avoiding the repetition of

a potash embargo such as was imposed during the 1914-

1918 debacle.

It is difficult to say just when potash came into

use. Its versatility was known long before the momen-

tous German discoveries at Stassfurt established it as an

economic necessity. The earliest known sources of

potassiiom were natural and decayed animal and vegetable

matter, including wood ashes, animal refuse, bones, and

fish. In early times, potash was confined primarily

to industrial processes, although the ancient farmer
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knew of its excellence as a soil fertilizer. Romans in

the period before Christ also discovered th- intrinsic

cleaning properties of potassium carbonate reduced from
1

wood ashes. At a later period, on the American

continent, the Indians learned that applications of

dried fish enriched the soil and improved the quality of

the crop - a custom that was readily adopted by many
2

early American settlers. Gradually, by the middle of

the nineteenth century, the use of potash had expanded

into the manufacture of various products, such as, soap,

glass, medicines, agricultural fertilizer, and for numer-

ous chemical purposes. It was not until 1850, however,

that German chemists discovered enormous potash deposits

in the salt mines at Stassfurt, Germany, an event

which completely revolutionized the industry and placed

potash on the map, literally over night. Subsequent

discoveries in several other regions in Germany revealed

a prolific supply estimated to be sufficient to satisfy
3

world requirements for two thousand years to come.

At that time, the best prospect for immediate ab-

sorption of potash in large quantities was the agricul-

tural industry. Straightway, German interests, aware of

the monopolistic nature of the newly discovered deposits,

advanced an intensive program of propaganda to enlighten

the agricultural world and educate the farmer to the

1. Stocking, G. ¥. , "The Potash Industry", p. 4»
2. "Chemistry in Industry", Edited by H. E. Howe, Vol. 1, p
3. Lippincott, I., "Economic Resources and Industries of

the World", p. 247
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necessity of potash as an essential ingredient of farm

fertilizer. The United States was particularly respon-

sive to the German sales campaign and eventually became

a large importer of German potash, bales gained con-

siderable momentiim in the last half of the nineteenth

century and by 1913, imports reached a total of 255,100

tons. By this time, the American farmer had become so

wholly dependent upon the German product that a complete

cancellation of supplies during the war left him with a

serious shortage in plant foods. Then it was that the

necessity of developing a domestic source of supply was

emphasized with all the force of a national calamity.

The subsequent period between 1914 and 1918 marked an

amazing rise and fall of the American Potash Industry.

Immediately after the War, high production costs and a

return to cheap German potash defeated the initial ef-

forts of this gallant little industry which had managed

to fulfill one-fifth of domestic requirements up to 1918,

Under pressure of powerful German competition, only two

of the two hundred and eighty-eight war-time plants

survived the post-war deflation. Beneath the stimulus

of a bitter experience, however, the American Government

intensified the search for domestic potast. which could

be developed at low-cost and offered to American con-

sumers at prices as low as the German product.
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It is an interest in the possibilities of these

findings which has prompted the preaent undertaking.

Even though evidence is atill inconclusive as to the

possible dominance of an American industry in its own

home market, yet there have been some very encouraging

discoveries made within the last two years which point

with favor to a profitable domestic industry almost

within grasp. Because of the peculiar characteristics

inevitably associated with potash production, and be-

cause the German industry still dominates the world,

it seems a logical procedure to discuss the older in-

dustry first so that the potentialities of a new Amer-

ican industry may be accurately appraised.





II. Uses

iStatistics have shown that over ninety per cent of

the production of potash is used in the production of

fertilizer."^ To give the best results plant life re-

quires sufficient amounts of the three fundamental

elements of fertilizer, namely, nitrogen, phosphoric

acid, and potash. These elements when applied to the

soil supply plant life with a weapon against disease

and plant decay, prevent discoloration of leaves, pro-

duce a better flavor in fruits and wine, and improve

the aroma and burning quality of tobacco. According

to J . W. Turrentine, the functions of potash used in

fertilizer material are two - first as a "conservation

2 2 ,measure" and second, as a "labor-saving device." Mr.

Turrentine, who has been for many years in charge of

the potash investigations of the United States iiureau

of boils, emphasizes the fact that potash is indispensa-

ble in restoring to the soil the necessary chemical

elements removed when crops are harvested. Likewise,

it insures greater yield per acre, thereby, decreasing

the unit cost of labor. A poor crop requires practi-

cally the same amount of labor and cultivation as a

good crop, for the application of potash takes care of

soil deficiency and automatically increases the yield.

In addition to scientific tests conducted by agricul-

1. International Economic Conference at Geneva, Geneva,
May, 1927, "The Potash Industry", p. 11.

2. Turrentine, J. "J. , "Po tash" , p. 165
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tural stations the world over, no better evidence can

be offered to subs'* antiate these contentions than the

response of farmers, who, in normal times, have con-

tinued to buy potash in increasing amounts.

In this country, potash is

particularly essential in the cultivation ot the light

sandy soils of the South where the bulk of cotton,

tobacco, and citrous fruits is grown. The need for

potash, especially in this region, was emphasized dur-

ing the War when imported supplies were cut off and

American farmers had to reiy on the extremely limited

and expensive supply derived from an emergency pro-

duction at home. The extent to which crops were af-

fected is revealed in a report to the Economic Con-

ference at (Geneva in 1927 which presented a statement

given in an official publication of the American De-

partment of Commerce to the effect that "owing to the

lack of potash in the years 1917 and 1918 enormous

amounts of vegetables reached the market in a rotten

condition so that farmers experienced a serious loss,

and detriment was caused to the nourishment of he

people as a whole." On the same subject Mr. Frederick

W. Brown, writin.q; from the Department of Agriculture,

has observed that "throughout the cotton states, the

tobacco-growing regions, the trucking sections oi the
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Atlantic States, and in citrus-fruit and potato-grow-

ing regions, the heavy application of commercial fer-

. tilizers, including potash, is now a recognized agri-
1

cultural practice."

Although the uses of potash today ,are primarily

agricultural, its value in innumerable other industries

has already been scientifically established. Despite

the fact that a relatively small percentage of the

entire production enters industrial and chemical pro-

cesses, its use along these lines is distributed over

a wide and varied field. Potash constitutes an es-

sential element in the manufacture of explosives, in-

cluding shraDnel powder, hand grenades, primers, fuses,
2

and pyrotechnic devices. It also enters the match

industry as the best oxidizing agent obtainable. Soaps,

liquid and solid, depend upon the caustic properties

of potash for saponification. In addition, it is used

in the manufacture of high quality glass intended for

special purposes, such as, lenses for optical instru-

ments, cut glass, and electric-light bulbs.

Its importance in the chemical industry cannot be over

looked, for the constituent of potassium appears in

many pharmaceutical and medical preparations. Germany

was the first to make a business of refining crude salts,

and as a result the small bulk of concentrated salts used

1. Brown, F. K« , "Importance of Developing Our Natural
Resources of Potash", Agricultural
Yearbook, 1916.

2. Devices used in the making of fireworks for public
celebrations.
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in the chemical industry could be easily obtained. In

the year 1922, seventy- six out of eighty chemical plants

in (iermany were engaged in refining potash and prepar-

ing +he different products obtained for specific uses

in many lines of trade; such as, photography, painting,

aniline dyeing, cleaning, bleaching, weaving, as well
1

as the manufacture of paper and electrical apparatus.

1. Turrentine, J . W. , "Potash", p. 14
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III. Chemical Composition

Very often the terras "potash", "potash salts",

"potassium", or "actual potash" are used indiscriminate-

ly by the layman, hut to the chemist or the fertilizer

manufacturer these terms convey a very definite mean-

ing. By "potash" is meant potassium oxide or K^O which

has been arbitrarily adopted as a standard of measure-
1

ment in making comparisons. All potash salts or

compounds of potash contain the element of potassium

represented by the symbol K. The form K^O or potassium

oxide is used only as a yard stick in reducing the

potash content of all salts or compounds to a common

basis. It is merely a hypothetical term, is never found

as. such, and is never marketed as such. Potash reaches

the market only in the form of chlorides or sulphates,

although prices are determined on the basis of the K^O

content. In the potash trade, however, the term "potash"

has substituted largely for the term potassium oxide

—

the specific term "actual potash", merely emphasizing

the actual amounts of K^O present in the product.

"Potash salts", on the other hand, are merely salts

found as mineral deposits in their crude state, con-

taining elements of potassium mixed with other mineral

compounds. J. W. Turrentine clarifies the meaning in his

statement that "every potash salt, even though it

1 Phelen, W, C, "Occurrence of Potash in the Bitterns
of the Eastern U. S.", U. S. Geol. Survey
Bull., No. 530-B, p. 4
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one
be hundred per cent pure, must be recalculated to its

1

equivalent of the hypothetical oxide, ^jJ3 .

The following table, taken from th» United States

Geological Survey Bulletin 530-ii, gives the percentage

of potassium and the combination known as potash pres-

ent in the various potassium compounds and minerals:

POTASSIUM AND "POTASH IN POTASSIUM COMPOUNDS

Chem.
% of equiva-

JName Symbol potas- lent in
sium terms o

"potash

Element
Potassium ------------------

Potassium salt

s

or "potash salts "

Potassium chloride^mineral
sylvite

" muriate(same as chlorid
Potassium sulphate
Potassium nitrate ( saltpeter
Potassium carbonat?---------

" hydrate or caustic pot-
ash

Potassium cyanide--

KCl

K 8 0
)KNO
-K CO

K.OH

tlCN

Stassfurt minerals
Carnallite
Kainite -------
Sylvite(potas8ium chloride)-

100

52

45
39
57

70
60

-ftoigci. eh 0 14
-algSO.KCl. 3h 0 16

52

63

54
47
68

84
72

17
19
63

Potash deposits occur in varying mixtures and vary-

ing concentrations, according to their geological V^ar-

acter. Usually the deposits are of chloride or of

sulphate origin mixed with sodium or magnesium salts.

1. Turrentine, J. W., "Potash", p. 3
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If the potash content is high they may be used directly

as a fertilizer without being subjected to a refining

process. If, on the other hand, the potash content is

low, refining is necessary in order to rid the product

of unnecessary impurities and elements. Of late years,

there has been a growing demand for the refined product

because of a desire to eliminate the unnecessary ex-

penditure of freight on irrelevant material. Although

many salts occur in the various areas of production,

there are certain broad classifications made according

to geographical distribution. German deposits occur

chiefly as carnallite, hartsalz, or sylvite; the
2

French deposits , largely as sylvite; end the American

deposits in Texas and New Mexico, as polyhalite and
2

sylvite.

Besides the common chloride salts found in Germany

and Alsace, namely, carnallite, kainite, and sylvite,

and the rarer sulphate salt, polyhalite, there are

certain mixtures of potash-bearing minerals and non-

potash-bearing minerals which have been classified
3

according to trade names as follows:

Sylvinite:"A mixture of rock salt or sodium chloride

and sylvite or potassium chloride with a little

kainite."

Hartsalz: "A mixture of sylvite or potassium chloride.

1. Stocking, G. W. , p 222
2 Wroth, J, "Commercial Possibilities of the Texas-

New Mexico Deposits", Bureau of Mines,
Bull, 316, p. 16, 1950

3. Taken f om U, S. Geol. Survey Bull., No, 530-B, p5
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rock salt or aodium chloride, and kieserite.

"

Manure salts: "Consists chiefly of sodium chloride and

potassium chloride with variable but small amounts

of 0 ther salts,

"

Double manure salts: "Consists essentially of the double

sulphate of potassium and magnesium."
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IV. The cierman fotash Industry

It was chance that had made known the potash

deposits in Germany. Since the thirteenth century

the valuable Stassfurt mines had been worked near the
1

surface for salt only. As the demand for salt grew

the surface supply became inadequate; government en-

gineers bored deeper for further sources and accident-

ly unearthed an uncommon, bitter salt, called at the

time "abraumsalze" and pronounced ^vorthless by the

discoverers. Later investigations of the same

"abraumsalze" by Doctor Justus von Liebig revealed

that the mineral contained valuable quantities of pot-

assium, a potentially important, element of farm fer-

tilizer. Herein lay the force which was to set in

motion a tremendously important industry. The Prussian

Government was the first to exploit and operate the

mines in 1857 and continued to maintain a dominating

influence even though private companies also entered

the field in strenuous competition.

In 1861 a new area was opened up by the Duchy of

Anhalt near Leopoldskall
;
production of the deposits

were started on a commercial basis in 1862. From 1862

to 1875 the exclusive production of potash was carried

on in these two states, Prussia and Anhalt, although

the refining, processing, and ultimate marketing were

1. Hoar, H. M.
,
•PotashiSignificance of i^breign Control and
Economic Need of Domestic Develop.nent •*

,

Bureau of if'oreign & Domestic Commerce, 1926,
Trade Promotion Series Ho. 33, p. 4
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entrusted to private hands. Participation of the state

in the mining operations of the industry was merely

another manifestation of the old German theory of

"royal prerogative" which allowed the government, and

only the government, to operate mines. This theory

solidified during the growth of mercantilism, which

emuhasized "the guidance of industry toward state
1

ends" as opposed to the theory of individualistic

enterprise ushered in hy the Industrial Revolution,

Finally, in 1865, the traditional mercantilistic

theory, which so rigidly controlled industry and

business in Germany for centuries, gradually dis-

integrated. Prussia was the first to open its mines

to the general public; thereupon, other states fol-

lowed, extending to individual enterprise a natural

right which for so long belonged exclusively to the

state. Under the impetus of the new industrial

regime, the potash industry flourished and

gi'ew* The first private potash mine opened for busi-

ness in 1875 anr" two .years later Stassfurt began

operations as a private concern. Production figures

of crude potash jumped to 770,273 metric tons repre-

senting 63,392 tons of K^O, 3424 tons directed to

agriculture, 30,771 tons to the chemical industry, and

1. Stocking, G. W. , p. 40
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1

the rest, finding its way to foreign ports.

* The remedy, however, seemed to create a new ob-

stacle '^vhich threatened to become a chronic problem.

The whole situation revolved around the superabundance

of deposits and the ease with which additional pro-

ducers could enter the industry under the new force of

competition which was destroying rather than controlling

its equilibrium. These conditions were due primarily

to the fact that only a rough estimate could be made of

the underlying strata - a factor which flooded the in-

dustry with an overwhelming number of optimistic pros-

pectors. It was inevitable that a constantly increas-

ing production of potash salts caused an expansion of

capacity far exceeding current demands. In the potash

industry, capacity did not respond to the ordinary force

of supply and demand but increased all out of propor-

tion to the demand. The irregularity may be further

traced to the inelasticity of the demand for potash,

motivated not by price but by the effectiveness of

sales propoganda and the general prosperity of the

farmer. Hence, it is evident that early in its history

the question of capacity control in the German Potash

Industry had already become a bafflin^:^ problem. Pro-

fessor Stocking summed up the nature of the demand for

potash in a single generalization to the effect that

1. Wroth, J . S. , p. 131.
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"propaganda, coupled with general conditions of

agricultural prosperity, and not price, would seem to

be the prime determinant regulating the amount of
1

potash which finds its way to the soil.

Overcapacity had its inception when the private

works began to operate. B7 1877, it was commonly

stated that anyone of the four mines producing were

individually capable of satisfying the entire market
2

demands for potash. That the situation was acute

was shown by the action of the Prussian fiscus in try-

ing to create some sort of agreement among the pro-

ducers as to the regulation of prices and allocation

of output. At first the effort proved futile because

smaller works refused to accept a comparatively smaller

quota. Later, however, in 1879, upon a considerable

decline in the price of potassium chloride, private

works accepted the terms and became parties to an agree-

ment limiting the production of potash, allocating the

market, and raising the price of carnallite twenty-five

per cent.

The carnallite agreement of 1879 proved to be the

precursor of the German Potash Syndicate which was

formed ten years later. jJuring this intervening ten-

year period the industry prospered, although agree-

ments were of increasingly shorter duration and were

1. Stocking, 0* N., p. 33

2. hoar, h. !A. , p. 4




















































































































































































































































































