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Organization

The Solvay Process Co. was incorporated in 1881

under the Laws of the State of New York, for the

manufacture of soda in its various forms and for

dealing in the raw materials and by-products of such

manufacture. The Company has been in continu-

ous operation since its incorporation. Its works are

located at Solvay, near Syracuse, N. Y., at Detroit,

Michigan, and at Hutchinson, Kansas.

The output of the original plant at Syracuse was

30 tons of soda ash a day. A study of the accom-

panying cuts may be found interesting as showing

the tremendous growth of the industry. The Com-

pany today furnishes a very large part of all the

alkali consumed in the United States.

From the origin of the business the sale of the

Soda Products of the company has been under the

direction of Wing & Evans, later succeeded by Wing
& Evans, Inc., of 22 William Street, New York City,

as General Selling Agents.

Wing & Evans, Inc., like the Solvay Process Co.,

has been continuously identified with the alkali

industry of the United States from its beginning.
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THE SOLVAY PROCESS COMPANY, SYRACUSE, N.

Brief Outline of the Soda Process

ODA ASH was first produced commercially by the LeBlanc process about

the year 1800. That process was crude and expensive, the price of soda

ash made by it being from $190 to $380 a ton. As early, therefore, as 181 1
,

when the LeBlanc process was still in its infancy, experiments were commenced

to discover some process more economical and efficient. These experiments

were carried on almost continuously by some of the most noted scientists of

Europe until the year 1861, when two Belgians, Messrs. Ernest and Alfred Sol-

v'ay, brothers, originated the apparatus which enabled them to perfect the

process for the manufacture of soda ash by the reaction of ammonium bi-car-

bonate on salt brine. This process was put into actual commercial operation at

a plant at Couillet, Belgium, by the Messrs. Solvay in 1863, and the successful

manufacture of soda ash by it has continued ever since. The process has long

been known the world over as the Solvay process, and probably 95 per cent,

of all the soda ash now manufactured is made by it.

The service to the world of the Messrs. Solvay in perfecting their process can

never be appreciated. Entering as soda ash does, in one form or another, into

practically all the products of industry, the tremendous economy effected in its

manufacture by the Solvay process has been of enormous benefit to the world.

At its origin The Solvay Process Company acquired the American patents

of the Messrs. Solvay, whose broad-minded policy provided for the establish-

ment of a fraternity of independent organizations, one for each of the great

countries whose consumption of alkali warranted a home supply. These national

organizations are entirely separate and independent; each is under exclusive

home control, but it is the privilege of each to share in the improvements of all

the others by the interchange of technical and factory reports and by personal

visits of their staff experts.

The business world can hardly offer a parallel to this Solvay fraternity, and

thirty-five years have demonstrated its wonderful efficiency. By this alliance

the users of the product of The Solvay Process Company derive the benefit, not

only of the ablest experts in the manufacture of alkali in the United States, but

in all the world.

The original patents have now expired. Companies have been formed both

in Europe and in this country to use such portions of the Solvay process as

they can readily follow. Such followers are a tribute to the excellence of the

process.

1
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THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y.

Solvay Products

The Solvay Process Company are manufacturers of the following products:

SODA ASH. All grades and densities.

CAUSTIC SODA. All grades of solid and ground.

BICARBONATE OF SODA. Pure and commercial grades.

SESQUI-CARBONATE OF SODA. Pure.

MODIFIED SODAS (So-called Neutral Sodas). All grades.

CAUSTICIZED ASH. All grades.

CROWN FILLER. Pure hydrated Calcium Sulphate.

CALCIUM CHLORIDE. All grades of solid, granulated and liquid.

SALT. Commercial Grades.

LIMESTONE. Pulverized and graded sizes.

For details of the various products and their uses see following pages. Any
of the special pamphlets mentioned may be had on request.
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THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y

Soda Ash Na2CO 3

Soda Ash is found in commerce in the following grades, all of which are

made by The Solvay Process Co. :

58% Ordinary and 58% Dense.

48%
"

48% Special."

The 58% Ash is the highest grade of Soda Ash manufactured, and contains

about 99% Na 2CO 3 .

The distinction between 58% Ordinary (or Light) and 58% Dense is merely
one of density, the Dense Ash weighing about twice as much as the Ordinary Ash

per unit volume.

Chemically, they are identical, and perform the same functions, the Dense
Ash being used where small bulk is desirable, e.g., in glass manufacture.

USES:
In the manufacture of glass, soap, paper, chemicals, drugs, paints, leather,

enamel ware, cleansers. Soda Ash is also used in the textile industries, in dyeing
operations, water softening, metallurgical operations, bottle and dish washing,

refining of vegetable and mineral oils, metal working, prevention of timber mold.

The 48% Ordinary Ash and the 48% Special are reduced with NaCl and
Na 2SO 4 respectively, and are used for special purposes.

PACKAGES: See page 42.

See special chapter on Dense Ash for Glass Manufacture, on page 20.

Caustic Soda NaOH
Caustic Soda is manufactured in the following grades :

SOLID CAUSTIC. 76%, 74%; 70% Ordinary,

70% Special; 60% Ordinary,

60% Special.

GROUND CAUSTIC. 76%, 74%.
Caustic Soda is graded according to the percentage content. of actual alkali

(Na 2O) in it, 76% being the highest commercial grade.

The chief uses of Caustic Soda are in the manufacture of soap, paper, chemi-
cals and drugs, paints, enamel ware, leather; used also in the textile industries,

mercerizing of cotton, water softening, bottle washing, vegetable and mineral
oil refining, metal working, and in the preparation of cleansers.

The Special Caustic Sodas contain certain amounts of Sodium Carbonate
and Sodium Sulphate, and are of a softer nature than the ordinary Caustic.

Ground Caustic is ordinary solid caustic ground for putting up in small

packages, for use in cleansing, in batteries, etc.

PACKAGES: See page 42.

For special chapter on the Use of Caustic Soda in Soap Making see page 22.



THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y.

Bicarbonate of Soda NaHCO3

BICARBONATE

OF SODA in the pure form is the well-known Baking
Soda. It is used also in the manufacture of baking powders, both of these

products being used over the civilized world.

Other grades, not so highly refined, are used for producing Carbonic Acid
for charging waters, in the manufacture of chemicals and drugs, for charging
fire extinguishers, and for prevention of timber mold.

1
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Modified Sodas == (So-called Neutral Sodas)
n

"Modified Sodas" is a term which includes all of those forms of mild alkali

which contain more carbonic acid than the normal Sodium Carbonate or Soda
Ash. These products are sometimes known as Neutral Sodas.

The Solvay Process Company make the following specialties in Modified

Sodas, and are prepared to furnish any other particular combination desired:

Solvay Snow Flake Crystals Na2CO 3 , NaHCO 3 ,
2H 2O.

Modified Soda containing about 27% Bicarbonate of soda, about 60% Car-
bonate of Soda, making about 45% Actual Alkali (Na 2O).

Modified Soda containing about 50% Bicarbonate of Soda, about 37% Car-
bonate of Soda, making about 40% Actual Alkali (Na 2O).

Modified Soda containing about 64% Bicarbonate of Soda, about 27% Car-
bonate of Soda, making about 39% Actual Alkali (Na 2O).

Mono-Hydrate Crystals Na 2CO 3 ,
H 2O.

This is another form of mild alkali, being the normal carbonate with one
molecule of water of crystallization.

All of these products are used in cleansing operations, as carried on in laun-

dries, dairies, textile industries, metal cleaning, etc.

See our Special Pamphlets on Snow Flake Crystals and on Metal Cleaning.
For Special Chapter on "Soda as a Cleansing Agent" see Page 24.

PACKAGES : See page 42 .

Causticized Ash
Causticized Ash is a term covering mixtures of Soda Ash and Caustic Soda,

and is usually graded according to the percentage content of Caustic Soda, i.e.,

actual NaOH.
We are prepared to make any mixture desired, and have the following grades

always in stock:

CAUSTICIZED ASH of 15%, 25%, 36%, 45%, NaOH.
=

Causticized Ash is used in many cleansing operations where a strong alkali

is needed, as in bottle washing and metal cleaning. It is used also for water-

softening, and in the manufacture of leather.

See our Special Pamphlets on Metal Cleaning and on Water Purification.

PACKAGES: Barrels, 300 Ibs. net.

=
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THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y.

Crown Filler CaSO4 , 2H 2O
Crown Filler is an extremely pure hydrated sulphate of lime, of a beautiful

crystal form. It is the highest grade paper filler known, and is unrivaled by
any other filler.

PACKAGES:
Barrels, 260 Ibs., 300 Ibs., 370 Ibs., net.

1 =

Calcium Chloride CaCl 2
H i

Calcium Chloride is furnished as 75% Solid, 75% Granulated, 40%
Liquid and 50% Liquid.

It is used as a Refrigeration Brine, for Cold Storage, Air Drying, drying
Food Products, laying of Highway Dust, Weed Killing, Prevention of Coal

Mine Explosions, in Coal Washing, Tempering of Metals, in the Canning In-

dustry, and for Non-freezing solutions.

See our Special Pamphlets on Calcium Chloride.

PACKAGES:
75% Solid, Iron Drums, 610 Ibs. net.

75% Granulated, Iron Drums, 350, 375 Ibs. net.

Liquid, in tank cars of 4500 gals., 6000 gals, or 10,000 gals, capacity.

H ^

I Salt NaCl !
= i
1 1

The Solvay Process Company's Salt is a fine salt carefully prepared for the

trade, and finds extensive use in the textile, leather, and other industries.

PACKAGES:
Shipped in bulk, carloads and in bags, 200 Ibs. net, and barrels, 400 Ibs.

net.

I i

Limestone CaCO3

At our extensive quarries of high grade limestone we have installed modern

equipment for crushing, sizing and pulverizing limestone.

The crushed limestone is marketed for all concrete and road metal purposes,

and is sized for those particular uses.

Solvay Pulverized Limestone for Farm Lands is ground to that degree of

fineness required, and represents a superior article for farmers' use.

See our Special Pamphlet on Pulverized Limestone for Farm Lands.

PACKAGES:
Shipments are made in bulk, in carloads, but the Solvay Pulverized

Limestone may be had in loo-lb. bags, if desired, in less than carload

lots.

I I

illlllJIIIIIIIIIinttlllllHIIIimillllllllll lilllIIINIIII!lllll!lllllllll!lllllllll!l!llllll!ll!!imilimil!IUI!lllllll!! Illllllllllllllllll Illllllllllllllllllll imi!!!IMINI[l!l!IIIIIIIINI!l!lll>llllllilll! IIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIHI imilllllllllllllllllllllllllllllllll I I'lilllllliM'IILI hl'l lllllllllllt!!HIIHIImllll!IUIIIIIItllllKIIII,/

14



THE SOLVAY PROCESS COMPANY, SYRACUSE, N

The Valuation of Soda Ash and Caustic Soda as

Based on Various Systems of Testing

FROM
time to time we have published notes on the various methods of

testing and valuing alkalies in this country and abroad, and we again
take the opportunity, in this publication, of giving to the trade complete

and accurate information on this subject.

Our earlier publications first placed in the hands of consumers the power to

ascertain the test by which they buy alkali and we stated that we desired to deal

with our customers on the basis of exact analysis. That fact we again emphasize.

We solicit the comparison of our soda with any other make by any of these

tests. We guarantee that our soda will compare favorably with any other when
both are tested by the same test.

So long as buyers and sellers of soda understand the different tests and know

by which one they are buying and selling, no great harm results from these

conflicting methods of testing, but when the attempt is made to compare soda

by differing tests, confusion and misunderstanding at once arise.

The information contained in the following Tables will be found valuable,

both for technical and commercial purposes, and in all dealings which involve

the chemical test of Soda Ash and Caustic Soda of all strengths.

The Tables are taken from Lunge's "Hand-book of the Soda Industry."
For convenience, the Tables are calculated for even quantities of actual alkali,

and extend from the lowest actual alkali tests by differences of 5/10 of i% of

actual alkali up to the chemically pure product.

Column No. I shows the percentage of Sodium Carbonate and of Sodium

Hydrate in their respective tables. On the continent of Europe, Soda Ash is

generally sold on the content of Sodium Carbonate, and Caustic Soda is sold on

the content of Sodium Hydrate (Calculated as Sodium Carbonate).

Column No. 2 shows the percentage of sodium oxide or actual alkali (Na 2O)

corresponding to the amount of carbonate or hydrate shown in column No. I.

The actual alkali is reckoned in accordance with the true atomic weights of the

elements in the compounds, and is 31 /53 or 62 /io6 of the total carbonate of soda.

Column No. 3 shows the amount of sodium oxide or actual alkali (Na 2O)

which would be reported by the standard English (Newcastle) test. Under this

test, the actual alkali is calculated by the use of an incorrect chemical equivalent

for sodium oxide, and is stated as 32 754 or 64/108 of the total carbonate of soda.

This error originated in the fact that the early chemists fixed the atomic weight

15



THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y.

of sodium at 24; subsequent investigations have proved it to be 23. Calculating
with the erroneous weight increases the nominal percentage of alkali by 1.3%.

Column No. 4 shows the still more incorrect test which would be reported

according to the "New York and Liverpool" method of testing alkali. This

test has been in use for the last seventy years, and it is the test by which both

soda ash and caustic soda have always been sold in this country. Under this

test, the incorrect chemical equivalent for oxide of sodium (Na 2O) is used, while

the correct equivalent for carbonate of soda is employed. This test calls the

actual alkali 32/53 or 64/106 of the total carbonate of soda, and accordingly

gives 3.226% more alkali than actually exists.

In all of our publications in the past, we have pointed out the fact that

these different tests of alkali were in more or less general use in different countries,

and while it is to be much regretted that no uniform system has been adopted,
we have endeavored to fully set forth the differences in order that both buyers
and sellers of soda might thoroughly understand the different tests, and know

by which one they are buying and selling. If this matter is once fully under-

stood, no possible harm can be done, as the price may be regulated according to

the test selected, but a thorough understanding of the matter is desirable, and, as

a step in this direction, we present the following tables :

EXAMPLE

N. Y. & Liverpool test gives Na 2O in pure carbonate of soda. . . . 7 = 60.377%

Actual Na 2O is ^. = 58.491%
1 06

Difference i . 886

58.491 : 1.886 :: 100 13.226, that is:

The quantity of Na 2O calculated according to the N. Y. & Liverpool test is

3.226% greater than actual Na 2O.

We shall be glad to send on request a leaflet describing in detail standard

analytical methods for the testing of alkalies, including methods for the prepa-

ration of standard solutions required.

imiiiiiiiiiiinmiiiiimiiiiimiiiiNiiiiiiiiiiimiiiuiiHM



THE SOLVAY PROCESS COMPANY SYRACUSE N

TABLE I

For Comparing Different Systems of Alkalimetry for Soda Ash

The following table gives the chemical and commercial equivalents for the

different kinds of alkali. On the continent of Europe, alkali is sold by its strength

in carbonate of soda (Na 2CO 3), as per column No. i of table. In England,

alkali is sold nominally on its strength in actual alkali (Na 2O), as per column

No. 2 of table, but actually on the so-called "Newcastle Test" of the actual

alkali, as per column No. 3 of table. In the United States, the commercial

standard for 75 years has been the New York and Liverpool Test for actual

alkali, as per column No. 4 of table.

No. i
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TABLE II

For Comparing Different Systems of Alkalimetry for Caustic Soda

Caustic Soda is sold on its strength in Na 2O, as indicated in the New York
and Liverpool Test column below.

The price is always based on 60% Caustic, with a proportionate addition

for the higher percentages.

No. i
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THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y.

Soda Ash for Glass Making
NCE upon a time glass was made without Soda Ash, but from the day the

Solvay Process lifted Soda Ash out of the class of crude products into the
class of pure products, glassmakers have turned to it with always growing

enthusiasm as the best, and of late, also the cheapest source of the alkali metal,
Sodium.

What the Solvay Process has done for the glassmaker is well shown by
what Lomas, the authority of his day, has to say of the Soda Ash of the time

just preceding the advent of the Solvay Process: "For the finer sorts of glass
and for various other purposes a purer article than Soda Ash is required, and this

is readily obtained by dissolving the ash in hot water, settling, boiling down to

dryness, and re-furnacing."

Can you imagine treating Solvay Process Soda Ash in that manner
;
an alkali

that is the standard of quality and the purest ingredient of any that enters the

glassmaker's batch? It is no wonder that refined alkali under the manufacturing
methods used before the perfection of the Solvay Process cost the glassmaker
anywhere from three to five times the present price.

There is scarcely another chemical process that requires so nice an adjust-
ment of ingredients as that of glassmaking. This is so for two reasons. First:

practically all of the impurities introduced into the melt remain there, and are

found in the finished glass. Second : the transparent quality of glass makes any
deterioration caused by such impurities perfectly apparent.

It follows, then, that along with the utmost care in selecting sand and lime,
must go the greatest vigilance in choosing the Soda Ash. For many years the

Solvay Process Co. has made a scientific study of the requirements of the glass-

maker, and the result is found in their 58% Dense Soda Ash. The impurities
inherent in the product of Lomas' time, referred to above, are practically absent
from Solvay Ash. The carbon and sulphides have been entirely eliminated

and the iron reduced to the lowest minimum humanly possible. The following

average composition of Solvay Process Soda Ash for glassmakers shows the

extraordinary purity now attained in this product:

Average analysis of Solvay 58% Dense Soda Ash for entire month of September,
1915-

Sodium Carbonate Na 2CO 3 99 .05 %
Sodium Chloride NaCl 507
Silica SiO 2 003
Ferric Oxide Fe 2O 3 . 005
Aluminum Oxide A1 2O 3 002
Calcium Carbonate CaCO 3 039
Magnesium Carbonate MgCO 3 030
Sodium Sulphate Na 2SO 4 055

99.691%

I t
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THE SOLVAY PROCESS COMPANY, SYRACUSE, N. Y.

Of equal importance with chemical purity are the physical properties of

Soda Ash. Experience has shown, for example, that the Ash must be neither

too light nor too dense. Formerly, it was thought that the denser the Ash the
better. Today it is pretty generally understood that too great a density can be
reached. For ease and completeness of melting the mix must be homogeneous,
i.e., there must be some Soda Ash right handy for every particle of silica and
lime to seize upon. That condition will not be realized if the bulk of Soda Ash
used is reduced too much by reason of the Ash being too dense. Further, a given
method of mixing will not give the same results day after day unless the density
of Soda Ash is uniform day after day. Therefore, it is evident that Soda Ash
must be not only of the right density, but of uniform density.

Together with the right density, and uniformity of density must go a non-

dusting quality in the Ash, for an Ash that dusts badly is a source of loss, both
in handling and in processing, and the dust is a constant irritation to the work-
men as well. Dusting is not a function of Density. A dense Ash may dust more
badly than a light Ash. The only test is by observation, or better, by making
our standard test on dusting which consists in blowing air through the Ash
under accurate conditions. It is a simple test and we will be glad to give you
the details.

There is no Sodium Glass made that is not the better for having had Soda
Ash in the melt. We are not here recommending any particular method or

formula for the glassmaker, but it is well known that Soda Ash will lower the

fusing point of the melt, give a smoother working glass, and increase the capacity
of the plant.

SALT WELLS OF THE SOLVAY PROCESS COMPANY, NEAR SYRACUSE, N. Y.
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Caustic Soda for Soap Makers and for Mercerizing

A in every industry that uses alkali, the business of manufacturing soap
has been made easier and more economical by the extraordinary improve-
ment in the last generation in the quality of "Alkali."

From the moment that Ernest Solvay perfected his process for making
alkali, known the world over by his name, the way of the soap maker became
easier.

The comparison of the caustic soda used a generation ago with the Solvay
standard 76% Caustic of today, furnishes a criterion which needs no comment.

Analysis of

White Caustic
for Soap in

1881

Analysis of

Solvay
76% Caustic,

1916

Sodium Hydrate
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It is essential that caustic soda for soap making be low in salt, sodium sul-

phate, and sodium carbonate, in order to effect easy solution, and, above all, to

insure quick and complete saponification.

In addition to the impurities named, there are often present in commercial
caustic soda small quantities of copper. It is known that a very small amount
of this impurity will play havoc with the production of a pure soap, for it has
been definitely shown that a very minute content of copper will generate heat
and decomposition in a neutral soap where there is no excess of alkali. This de-

composition results in a darkening in color and in rancidity.

Special methods and the greatest care are required to keep copper out of

the finished caustic, and we make a specialty of producing a caustic for soap
makers containing the least possible trace of copper.

In all technical manufacture, such as soap making, it is vital that raw
material be always of uniform quality. The soap manufacturer is no longer
satisfied with turning out a good product three-fourths of the time he must
turn out a perfect product all the time.

For that reason, we lay just as special emphasis on uniformity of quality
as we do on quality itself, and it is the particular business of one Department to

see that each step of the manufacture every hour of the day is progressing as it

should. This minute control of every stage of the manufacture results not only
in reaching that quality of product desired, but in maintaining it every day of

the year.

Mercerizing

For the process of mercerizing only the highest grade caustic soda should

be used and particular demand should be made that the content of Sodium

Sulphate (Na 2SO 4) and of Sodium Carbonate (Na 2CO 3) be small. These im-

purities, if present in sufficient amount, will not dissolve in the strong caustic

solution required for the process. We recommend for mercerizing our 76%
Solvay Caustic Soda, which we carefully prepare for the mercerizing trade.

The impurities named above are also most objectionable in cotton printing,

as solid crystals of Sulphate or Carbonate will remain in suspension if low-

grade caustic be used and cause much annoyance and trouble.
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Soda as a Cleansing Agent

THE
use of soda as a direct cleansing agent is of growing importance.

In both economy and efficiency it has many advantages over soap
in those operations where the foreign matter to be removed consists of

oils, fats or greases which are either saponifiable or emulsifiable in solutions of

soda, or where the foreign matter is directly soluble in soda solutions and the

lubrication afforded by soap is not essential. In many instances the soapy
residue, which is always left on articles cleansed with soap, is objectionable, and
the use of soda is consequently found much more satisfactory. In addition,

much more soap than soda is required to remove a given amount of foreign mat-

ter in many cases.

For cleansing purposes, soda ash, caustic soda, and several forms of modified

sodas are used. Soda ash and caustic soda are so well known as to need no

explanation.

The modified sodas are of three kinds, first, those containing a mixture

of caustic soda and soda ash; second, those containing a mixture of bicarbonate

of soda and soda ash; and third, a chemical combination of bicarbonate with

soda ash.

Those mixtures containing caustic soda are known as causticized ash, and
are placed on the market in mixtures bearing from 10 to 45 per cent, of caustic

soda. This class of cleansing soda is intended for use in mechanical cleansing

operations in which the operator does not come in contact with the product,
and in which caustic soda is too strong an alkali to be used. Among the uses of

causticized ash may be mentioned bottle washing for milk, beer, wine, soft-

drink and other kinds of bottles in soaking or washing machines. It is used ex-

tensively also for cleaning apparatus in the dairy and food products industries

where the apparatus is such that it will not be destroyed or attacked by the

caustic alkali.

The mixtures or chemical combinations of bicarbonate and soda ash are

used in the cleansing of fine textile fabrics, in laundry work, and in cloth finish-

ing. Modified sodas are especially efficient for this work because a maximum

cleaning action is obtained with a minimum attack on the goods cleansed.

These sodas, properly made, are much more soluble in water than soda ash, and

greatly increase the solubility of soap, thereby facilitating the rinsing of soap
from goods cleansed with soap. Modified soda mixtures are made in varying

proportions to meet the conditions of the operations in which they are to be used.

The modified soda which is a chemical combination of bicarbonate with

soda ash is of a special class known as sesqui-carbonate of soda, and is sold by
this Company under the name of Solvay Snow Flake Crystals. It has some ad-
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vantages over the other forms of modified sodas in that it has a uniform com-

position, dissolves much more readily, and will not absorb moisture in storage,

thus avoiding objectionable caking and hardening. This product has a definite

chemical composition of Na 2CO 3 ,
NaHCO 3 ,

2H 2O.

Mixtures of modified sodas containing a small proportion of bicarbonate

are used in the hand-cleansing operations in dairies and bottling works, and in

dishwashing machines. This form of soda is especially adapted for cleansing
tile and marble floors, which, if cleansed with soap, are left with a darkened

appearance and made very slippery. Modified soda of this nature is also very
useful for cleansing unfinished wood floors; it does not darken the floor, nor

does it collect in the cracks between the boards and become rancid, developing
an unpleasant odor, as soap does when used for this purpose.

Both the chemical compound, Solvay Snow Flake Crystals and the bi-

carbonate mixtures are especially satisfactory in general household cleansing,

such as the cleaning of white enameled sinks, sanitary fixtures, refrigerators,

washing of dishes, and in general laundry work.

Another product closely related to these modified sodas is mono-hydrate of

soda, which is sodium carbonate crystallized with one molecule of water. This

is especially adapted to textile cleansing where energetic action is desired, and

where the impurities found in commercial soda ash are objectionable.

See our booklet on Metal Cleansing, a practical treatise on Shop Cleaning

Methods; also our booklet on "Snow Flake Crystals."

OFFICE OF THE SOLVAY PROCESS CO., DETROIT. MICH. PLANT IN BACKGROUND
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Calcium Chloride- -Refrigerant

CALCIUM
CHLORIDE for ten years past has occupied the dominant

place as a refrigerating medium. The cheapness of common salt has

been unable to offset its disadvantages, for cheapness in first cost is the

only merit possessed by salt as a refrigerant.

Common salt brine corrodes iron pipes so freely that resulting leakage, re-

pairs and delays soon more than offset the low first cost of salt.

In addition, the use of calcium chloride allows much lower temperatures
to be used, resulting in higher efficiency all along the line. Smaller volumes are

circulated, which results in a saving of power and there is no danger of crystals

separating out, thereby reducing the transfer of heat into the cooling medium

upon which depends the efficiency of any system.

Moreover, common salt used for refrigeration or for ice making often con-

tains magnesium chloride, and this accelerates the normal corrosion caused by
the sodium chloride. We give on page 30 a table showing the freezing points

of common salt brine of different specific gravities, and also the freezing points

of Solvay 75% calcium chloride solutions of different specific gravities. From
the figures given there, the amount of Solvay calcium chloride required per

gallon of water for any desired freezing point may be calculated.

Solvay calcium chloride is guaranteed to be free from magnesium chloride

and to contain 73% to 75% calcium chloride.

Freedom from magnesium chloride is of prime importance. With magnesium
chloride present, a leakage of ammonia into the brine means a precipitation of

magnesium hydrate with resulting scaling and clogging of pipes. It means also

the formation of ammonium chloride, or sal-ammoniac, which is strongly cor-

rosive, especially in the presence of air. On the other hand, a leakage of am-

monia into pure calcium chloride produces no effect, as ammonia is soluble in a

pure calcium chloride solution.

The following analyses represent the average composition of Solvay 75%
calcium chloride and calcium magnesium chlorides found on the market:
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On page 30 is given a table, showing the freezing points obtained with

equal weights of Solvay 75% calcium chloride and calcium magnesium chloride,

of which the analysis is given above, together with the increased quantity of the

calcium magnesium chloride required to produce the same freezing point as that

of Solvay calcium chloride brine.

Solvay 75% calcium chloride gives the same freezing point with 10% to

15% less weight of calcium chloride per gallon. In other words, 100 Ibs. will do

the work of no to 115 Ibs. of calcium magnesium chloride.

By the continued action of air, any refrigerating brine will finally become
acid and this, of course, greatly increases its corrosive properties, and a feature

of Solvay calcium chloride is the ease with which an acid condition can be cor-

rected. This is done by simply hanging a bag containing a few lumps of slaked

lime in the brine tank, preferably near the return pipe.

A brine containing magnesium chloride cannot be corrected in this way, as

lime would precipitate magnesium hydrate.

We have here noted only the salient points which have given true calcium

chloride its pre-eminent place as a refrigerant. For a more extended treatment

of the subject, we refer those interested to our booklet "Solvay 75% Calcium

Chloride," which will be gladly sent on request.

Solvay Granulated Calcium Chloride

' 'A Natural Dust Layer
' '

This product is a clean chemical salt, odorless and colorless and without

effect on rubber.

These properties, together with its capacity to absorb moisture from the

air, make it a highly effective and desirable dust-layer for road work. If inter-

ested, please write for our booklet, "Solvay Granulated Calcium Chloride."

fSiini iiiiniiiiiiiiiii iiniiiiiini mini iiiiiiiniiiiiiiiiiiii iiiiiiiiin iiiiiiiiiiiiiiiinii iiiiiiiiniiiniiii i inn iniiiiiiiiii iiiintiiiiiiiiiiii iiiiiiiiiiiiiiiiniiiiiiiiiii i iniiiiii i nniiiii iiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii IIIIIIHI I minimum imimiimimimimimiin-

27



piiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiHiniiiiiiiiiiiiiiiiiiiNiiniiiiiiiiiniiiiiiim

PLANT OF THE SOLVAY PROCESS CO., SYRACUSE, N. Y.. 1886

iiuiiuiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiuiiNiiiiiiiiiiiiiiiiu^

98



PLANT OF

THE SOLVAY PROCESS COMPANY
SYRACUSE, N. Y.

1916

w

29



THE SOLVAY PROCESS COMPANY SYRACUSE N

TABLE III

Common Salt Brine at 60 Fahrenheit

Degrees
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TABLE V

Solubility of Soda Salts

Temperature
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TABLE VI

Specific Gravity of Solutions of Sodium Carbonate

AT 15 C. (59

Specific

Gravity
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TABLE VII

Specific Gravity of Solutions of Pure Caustic Soda

AT 15 C. (59 F.)

Specific

Gravity
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TABLE VII (Continued)

Specific Gravity of Solutions of Pure Caustic Soda

AT 15 C. (59 F.)

Specific

Gravity
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VIEW IN THE CHEMICAL RESEARCH LABORATORY, SYRACUSE, N. Y.

A CORNER OF THE CHEMICAL RESEARCH LABORATORY, SYRACUSE, N. Y.
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TABLE VIII

Equivalent Prices for Soda Ash (Basis 48%)

Price per
100 Ibs.

48 Per
Cent.
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TABLE IX

Equivalent Prices for Caustic Soda, per 100 Lbs,

(Basis 60%)

Price per 100 Ibs.

60 Per Cent.
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TABLE X

Equivalent Prices for Caustic Soda by Tons (Basis 60%)

Price per 100 Ibs.

60 Per
Cent.
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TABLE XI

Equivalent Prices for Caustic Soda by Kilos (Basis 60%)

Price per
100 Ibs.

60 Per
Cent.
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TABLE XII

Summary of Shipping Weights of Solvay Products

Net Weight Pounds

Product
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TABLE XIII

Chemical Equivalents of Solvay Products
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TABLE XIV

Comparison of Fahrenheit and Centigrade Temper-
atures with Centigrade Degrees as Basis

To use the Table, find Centigrade temperature in intervals of "tens" in left hand column, move across table to

point under proper "unit." Figure found at intersection is the corresponding Fahrenheit Temperature.

Note: For Comparison of Temperatures between -1 C. and -9 C., see small table, above main table.
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TABLE XV

International Atomic Weights- -1916



LIMESTONE CRUSHER BUILDING AT SYRACUSE QUARRIES OF
THE SOLVAY PROCESS CO.

;
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MODERN LIMESTONE QUARRYING AT THE SYRACUSE QUARRIES.
2,000 POUNDS OF DYNAMITE WERE USED IN THIS SHOT.
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TABLE XX

Comparison of Hydrometer Scales with Baume
Degrees as the Basis

Baume
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Social Work

GENERAL
WELFARE WORK. Since 1887, The Solvay Process Com-

pany has carried on general Welfare Work. A building is devoted to

that purpose, with several teachers in charge. Classes are conducted in

sewing, dressmaking, cooking and domestic science, both for young children

and older girls and women. In a hall especially designed for the purpose, recrea-

tion and entertainment of various sorts are provided both for small children

and the older boys and girls. Dancing classes, and social dances are held regu-

larly. Recreation rooms are provided for the older boys, where they may play
pool and billiards. Also, a gymnasium is provided large enough for basket ball,

and where classes are held both for little boys and girls, and for those older.

A feature of special importance is the Day Nursery which has proven to be of

great use to the mothers of the vicinity. All of this work, of course, is main-
tained under competent supervision. We wish to emphasize that this depart-
ment is not limited to employees, but its benefits are open to all residents of

the community. The welfare worker who is in charge of the above work also

keeps in touch with the employees of the company, and investigates cases of

want and appeals for aid.

EDUCATIONAL WORK. The Company conducts within its own works
a modern half-time mechanics' school, into which a limited number of boys over

1 6 years of age are admitted. These boys are paid an hourly wage, and are

divided into two classes, each class being alternately two weeks in the school

and two weeks in the works. Some verv excellent workmen have been trained
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GUILD HALL AND GUILD HOUSE

in this school, some of whom are now employed by the company, and some
elsewhere.

In addition to the above, in special cases, a plan is provided for loaning

money to students to assist them in obtaining a college education.

MUTUAL BENEFIT SOCIETY. In 1888, the Solvay Mutual Benefit

Society was organized. This society is really an accident and sickness insurance

company. The men and the company pay into the treasury the same amount.
The society employs its own doctor who treats all cases of sickness or

accident. Weekly indemnities are paid for a considerable period, in cases of

sickness, and accidents occurring off duty. Accidents which occur while on

duty are taken care of under the New York State Workmen's Compensation Act.

PENSIONS. Since 1908 the Company has had in operation a general

pension plan, to the benefits of which, by action of the Board of Directors, are

admitted such of its men as have been incapacitated by reason of old age, sick-

ness or accident after long service.

The amount of pension payable is figured in accordance with carefully con-

sidered rules, but is chiefly dependent upon the length of service and the amount
received by the beneficiary during the ten highest paid years of his service.

The fund from which pension payments are made was originally set aside

out of profits and placed in a separate account. Thereafter, month by month,
this fund has been increased by making payments to it of a certain number of

cents per ton of product, and all income from the fund has been credited to, and
all expenditures and pensions charged against the fund.

The above is a very brief general statement of a part of what The Solvay
Process Company has done and is trying to do, along the lines mentioned.
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Technical Service Department

REALIZING

that in the exceedingly varied use of soda products successful

results depend entirely upon the correct chemical application of the

product to the process in which it is to be used, this Company has for

some time maintained a Technical Service Department composed of a staff of

experts devoted solely to the study of the proper use of alkali in all the processes

into which it enters.

Even an expert chemist, though he may have very complete knowledge of the

chemical properties of a product and of its uses, may not, however, be com-

petent to furnish the most valuable advice and assistance to users of that product.

He must, in addition to his chemical knowledge, have carefully studied the

processes of manufacture into which the product enters, and he must be thor-

oughly familiar with the problems and practical difficulties to be encountered

in the particular process in which he is seeking to give advice. In other words,

he must be a practical operator as well as a chemist.

The experts in the Technical Service Department of The Solvay Process

Company are skilled operators in the various industries in which the Com-

pany's products are used, and are competent to solve the problems encountered

in any process of manufacture into which alkali enters.

This department is maintained for, and is entirely at the service of, con-

sumers of the Company's products. Correspondence addressed to The Solvay

Process Company, Syracuse, N. Y., attention Technical Service Department,

will receive prompt attention, advice on any problem involving the use of alkali

will be gladly furnished, and, where necessary, one of the Company's experts

will be sent to study the particular operation and give personal advice and

assistance.
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