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To all whom it may concern. 
Be it known that I, ALEXANDER SCEIWARC 

MAN, a citizen of the United States, residing 
at Buffalo, in the county of Erie and State 
of New York, have invented certain new and 
useful Improvements in Catalysts and Meth 
ods of Making the Same, of which the fol 

, lowing is a specification. 
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This invention relates to catalysts and 
methods of making the same; and it.com 
rises a method of making a catalyst suitable 
E. simultaneous purification, decolorizing 
and hardening of oils, either animal or vege 
table, whereinfullers' earth or other decolor 
izing powder is impregnated with a solution 
of a nickel salt, is treated with an alkaline precipitant containing a nitrogenous colloid 
such as wool, and is then reduced to give 
active nickel; and it also comprises as a new 
composition of matter a non-sliming decol 
orizing hydrogen-adding catalyst composed 
of fullers' earth and finely divided nickel 
firmly and fixedly held therein; all as more 
fully hereinafter set forth and as claimed. 

In the hardening of oils, it is a common 
practice to treat the oil with hydrogen in the 
presence of freshly reduced nickel; this 
nickel being used in different physical forms, 
as powder, as colloidal solution, as thin 
leaves, etc. Very frequently, the nickel is 
used with a carrier or diluent, such askiesel 
guhr, charcoal, etc. The hardening is con 
ducted at a rather high temperature and is 
apt to result in some darkening of the oil it 
has no beneficial action on the color. After 
the hardening is complete, or has been car 
ried to the extent desired, the nickel must of 
course be removed; and in practice this re 
moval is somewhat hard to effect. This is 
due partly to the existence of some or all of 
the nickel in a colloidal form, rendering fil 
tration with removal of nickel difficult. To 
some extent, it is due to the presence of nickel 
soaps in solution or quasi-solution and these 
are also difficult of removal. 

Fullers' earth is of course a good decolor 
izing agent for oils of all kinds, both mineral 
oils and animal and vegetable oils. In prac 
tice, it is often used before or after the har 
dening for the purpose of decolorizing the 
oil. It has been proposed as a carrier for the 
nickel in the hardening itself but fullers' 
earth is rather fine in its texture and the 
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(CATALYST AND METHOD OF EAKING THE SAME, 

nickel is apt to slime off. For this reason 
other carriers, such as kieselguhr and char 
coal, have been employed. With these car 
riers also the difficulty, noted ante, of slim 
ing of also occurs; being responsible, in 
part, for the difficulty in freeing the oil of 
nickel after the operation. 
... I have found that I can deposit the nickel 
infullers' earthin a particular way and ob 
tain a carrier-held catalyst in which the 
nickel is fixedly held even though it be in 
the state of fine subdivision which is neces 
sary for the greatest efficiency in hydrogena 
tion. In so doing, I produce a compound 
catalyst which has not only the hardening 
property but also the decolorizing property 
of fullers' earth; and I am enabled to de 
colorize and harden in one operation in 
stead of doing it, as is usual, in two. For 
this purpose, I first impregnate the fullers’ 
earth with a soluble nickel salt, which is, ad 
Vantageously, the nitrate. Other salts may 
be used but the nitrate I regard as the best. 
I may use it in the form of a concentrated 
solution of the amount of nickel required; 
the solution being in the amount that full 
ers' earth will take up readily. Weaker 
solutions in greater volumes may be em 
Rod and in such event the mixture may e dried after the impregnation to secure 
the presence of a concentrated solution in the 
pores. Or the fullers' earth may be simply 
suspended in a solution of nickel nitrate, 
absorption being relied on to transfer the 
dissolved salt of nickel to the pores and 
surfaces of the earth. The impregnated 
fullers' earth is next treated with a solution 
of caustic soda which forms nitrate of soda, 
which remains in solution and a precipitated 
hydrate of nickel in the pores. if the caus 
tic soda is used alone, however, I find that 
the product does not have the described 
properties. On drying and reduction a 
catalyst is obtained having the nickel not 
permanently retained. But by dissolving 
in the caustic soda solution a small amount 
of almost any organic nitrogenous colloid, 
the physical character of the precipitate in 
the pores and its relation to the fullers' 
earth are so changed that the nickel is fix 
edly held. This effect persists after drying 
and reducing the catalyst. A solution of 2 
parts of ordinary wool in a caustic soda 
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solution containing 25 to 80 parts of soda 
in 200 parts of water, makes a good precipi 
tant. After precipitation, the compound 
catalyst is washed to remove the soda, dried 
and is then reduced at a low temperature. 
I find that the decolorizing effect of fullers' 
earth so treated, that is, the power of re 
moving the color giving constituents of oil, 
is not forfeited; indeed it is somewhat en 
hanced by the treatment. 

In a specific embodiment of the present 
invention, may suspend 100 parts of com 
mercial fullers' earth in 1,000 parts of water 
by agitation and add 100 parts of commer 
cial nickel nitrate dissolved in 300 parts of 
water. The temperature of the mixture is 
brought to about 180° F and to it is added 
a precipitant made by dissolving 27.5 parts 
of caustic soda in 200 parts of water and 
adding 2 parts of wool. The reaction forms 
colloidal nickel hydrate which is taken up 
and firmly held by the fullers' earth. The 
fullers' earth may now be washed by decan 
tation, filtered off, pressed and dried. It is 
next reduced. This reduction need not be 
at a particularly low temperature; tempera 
tures of 500 to 600° C. giving good results. 
Instead of wool, leather, glue, hair, gelatin, 
casein and egg albumen may be employed 
in about the same quantity. 
In an alternative method, the fullers' earth 

is impregnated with about the amount of 
nickelnitrate solution which it will take up, treated with a caustic soda solution contain 
ing a dissolved organic nitrogenous colloid 
body, washed and dried. Washing should 
be until the alkaline reaction disappears. 
Drying may be in any usual manner as may 
reduction by hydrogen. During the heating 
and reduction the organic colloid disappears 
but the nickel and fullers’ earth remain in 
their advantageous relation. 

Instead of fullers' earth, I may use other decolorizing agents; but I find that ordi 
narly fullers' earth is the best for the pres 
ent purposes. Other decolorizing powders, 
such as some of the vegetable carbons, may 
be used, but they have no advantage over 
fullers' earth. Kieselguhr and other porous 
mineral powders may be used but they do not 
have the decolorizing action here described. 
The fullers earth and colloidal nickelmay 

be used in connection with oil to be har 
dened in any of the usual apparatus and by 
any of the usual processes. The activity of 
the nickel however is so great in this prep 
aration that lower temperatures than, usual 
may be used in hardening. Even as low as 
300 F. may be employed, especially if the 

60 hydrogen be used in such a way as to pro 
duce a relatively fine emulsion. With a very 
fine hydrogen emulsion, the minute bubbles 
tend to be taken up or adsorbed by the pores 
of the fullers' earth and are in position to 
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and the nickel. By this operation at low. 
temperature is gained the advantage of not 
darkening the material as much as is inci 
dent to the operation at the usual higher 
temperatures. 
Whether the temperature below or high, 

the fullers' earth exercises its decolorizing 
action concomitantly with the hardening ac 
tion of the nickel; and the darkening, in the 
case of high heat, is counteracted by the ac 
tion of the fullers' earth. After a charge 
of oil has been hardened and decolorized by 
the present catalyst, the catalyst may be 
used with a fresh charge of oil. This use 
may be in methodical way, partially used 
catalyst being used with fresh oil. 
I find that as a matter of practice the ac 

tivity of the nickel and the decolorizing 
power of the...fullers' earth last for about the 
same length of time; that is, at a time when 
the high activity of the nickel begins to 
lessen, the decolorizing power of the fullers 
earth also tends to become exhausted. At 
this time, the catalyst may be removed and 
extracted to regain adhering oil. It may be 
then extracted with nitric acid to regain the 
nickel and the fullers' earth discarded. 

Instead of nickel I may use palladium, 
cobalt, etc., as catalysts but I regard nickel 
as particularly well adapted for the present 
purposes. Instead of using caustic soda I 
may of course use caustic potash. Carbon 
ate of soda (sodium carbonate) and carbon 
ate of potash (potassium carbonate) are 
good precipitants but do not dissolve wool, 
hide, leather, etc., with as much facility as 
the caustic alkali. They do however dissolve 
casein and glue quite as well. . . 
As to the exact action of the wool or other 

organic colloid in the precipitating solution, 
I am not aware, but the result is probably 
the precipitation of nickel oxid in a highly 
colloid form; a form in which it is taken up 
and held tenaciously in the pores of the full 
lers' earth which tend to adsorb vigorously 
colloid matters-a fact to which a large 
part of the utility of fullers earth is due. 
This colloid condition of the nickel oxid may 
or may not persist after the heating incident 
to reduction; but it is probable that the mu 
tual relation of the metallic nickel and sur 
faces of the fullers' earth grains is the same 
after the heating as that of the nickel oxidand 
the surfaces before the heating. The nickel 
oxid being taken up by the fullers earth in a 
colloid form is probably very uniformly 
distributed over the surfaces of the fullers' 
earth; a fact to which the unusual activity 
of the preparation is probably due. Other 
things being equal, the activity of any nickel 
preparation is usually, proportionate to its 
state of subdivision. 
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In this process I find that the treatment 
improves the quality of the fullers earth as 

65 exercise a maximum activity upon the oil a decolorizing agent; this being due to the 130 
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caustic soda employed in precipitation. 
After the treatment with caustic soda the 
fuller's earth is changed somewhat in its 
physical consistency, becoming, so to speak, 
fluffier or lighter. It flows and distributes 
through the oil much better than untreated 
fullers earth; and it is free to a large ex 
tent of the constituents which tend to give 
oil an earthy taste on treating it with full 
lers' earth. These advantages are particu 
larly marked in the embodiment of my in 
vention where the fullers' earth is treated 
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with the nickel salt and subsequently with 
caustic soda in the presence of a large 
amount of water, which is separated prior to drying and reducing. 
These advantages are so marked that I 

find in practice it is desirable to give the full 
lers earth, prior to any other operation, a 
Washing with caustic soda. In so doing I 
take the fullers' earth and boil it with a 
strong solution of caustic soda and then 
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wash it thoroughly; thoroughly enough to 
remove the taste of the caustic soda. It is 
convenient to wash until the effluent wash 
water does not blue litmus. Washing may 
be in a filter press or any other usual way. 
The so treated fullers' earth may then be 
used to produce a catalyst in any of the 
ways hereinbefore described. In so doing, 
the fullers' earth is subjected to two treat 
ments with caustic soda; although as a mat 
ter of fact, the first treatment removes all 
the objectionable constituents. 
In a practical embodiment of my method 

using a preliminary extraction, 100 parts 
of fullers' earth may be suspended in 500 
parts of a solution of caustic soda of 20 Bé. 
or between 14 and 15 per cent. NaOH. The 
mixture is brought to a boiling temperature 
and kept boiling for about an hour. The 
fullers' earth may then be washed by de 
cantation or in a filter press until all 
the soluble caustic alkali is removed. The 
fullers' earth so prepared is then suspended 
in 1000 parts of water and 100 parts of 
nickel nitrate added in solution in 300 parts 
of water. The mixture having been brought 
to a boil to permit the fullers earth to 
take up the nickel salt, a solution of 27.5 
parts of NaOH dissolved in 250 parts of 
water is added. This solution, like that pre 
viously described, is best first treated by dis 
solving two parts of wool or other colloid 
nitrogenous matter therein. The fullers' 
earth is again washed by decantation or in a 
filter press until no soluble salts remain. 
The precipitate is then pressed, dried and 
reduced with hydrogen. 

Fullers' earth which has been first treated 
with caustic soda in the manner described 
to free it of all ingredients soluble in alka 
lis, yields a catalyzer which is more sensi 
tive than that obtained with fullers' earth 
not so treated. It is so sensitive that hydro 

3. 

genation may be performed at much lower 
temperatures than those usually employed 
and in less time. In some cases the reduc 
tion in time required for hardening to the 
same degree is 50 per cent. The usual nickel 
catalyzers require temperatures between 320 
and 400° F. but with a fullers' earth carrier 
which has been previously treated in the 
manner described not only are the other ad 
Vantages of my invention obtained but hy 
drogenation can be performed at 260° F.; 
which is a very convenient temperature and 
a temperature at which the development of 
color to be removed by the fullers earth is 
much lessened. The nickel catalyzer so ob 
tained is unusually long lived and since the 
amount of color to be removed by the fullers' 
earth is lessened by the low temperature the 
compound catalyst may be employed for a 
longer time. 

I find that the described preliminary treat 
ment of a carrier with a strong caustic soda 
solution is useful in producing compound 
materials useful in both decolorizing and hy 
drogenating and containing nickel in a very 
sensitive form. As the base of these com 
pound catalyzers I may use in lieu of fullers' 
earth other porous materials having a strong 
adsorptive power for coloring matter, such 
as the vegetable carbon preparations now 
known on the market as “decolorizing car 
bons.' 
What I claim is:- 
1. The process of making a non-sliming 

decolorizing catalyst which comprises im 
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pregnating a decolorizing powder with a 
nickel salt, precipitating the nickel in the 
pores of the material with a solution carry 
ing a dissolved nitrogenous organic colloid, 
drying and reducing. 

2. The process of making a non-sliming 
decolorizing catalyst which comprises im 
pregnating a decolorizing powder with a 
nickel salt, precipitating the nickel in the 
pores of the material with a solution carry 
ing dissolved wool, drying and reducing. 

3. The process of making a non-sliming 
decolorizating catalyst which comprises im 
pregnating fullers' earth, with a nickel salt, 
precipitating the nickel in the pores of the 
material with a solution carrying a dissolved 
nitrogeneous organic colloid, drying and re 
ducing. 
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4. The process of making a non-sliming 
decolorizating catalyst which comprises im 
pregnating fullers' earth with a nickel salt, 
precipitating the nickel in the pores of the 
material with a solution carrying dissolved 
wool, drying and reducing. 

5. The process of making a non-sliming 
decolorizing sensitive catalyst which com 
prises treating a decolorizing powder with 
a boiling solution of caustic soda, freeing 
from alkali, impregnating with a nickel salt, 
precipitating the nickel in the pores of the 
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material with a solution carrying a dissolved 
nitrogenous organic colloid, drying and re 
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di o 6. The process of making a non-sliming 
decolorizing sensitive catalyst which com prises treating a decolorizing powder with 
a boiling solution of caustic soda, freeing 
from alkali, impregnating with a nickel salt," 
precipitating the nickel in the pores of the 
material with a solution carrying dissolved 
wool, drying and reducing. 

7. The process of making a non-sliming 
decolorizing catalyst which comprises wash 
ing fullers earth with a boiling solution of 
caustic soda, freeing from alkali, impreg 
nating with a nickel salt, precipitating the 
nickel in the pores of the material with a 
solution carrying a dissolved nitrogenous or 
ganic colloid, drying and reducing. 

8. The process of producing highly sensi 
tive nickel catalysts which comprises boiling 
a suitable porous carrier material in a strong 
solution of caustic soda until all alkali-solu 

1280,814 

ble matters are removed, removing the al 
kali by washing, impregnating with a nickel 
compound and reducing. 

9. The process of producing highly sensi 
tive nickel catalysts which comprises boiling 
fullers' earth in a strong solution of caustic 
soda until all alkali-soluble matters are re 
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30 
moved, removing the alkali by washing, im 
pregnating with a nickel compound and re ducing. 

10. As a new catalyst, a porous pull 
verulent material having high adsorbing 
power for coloring matters and carrying 
colloidal nickel in its pores, said material 
being free of alkali soluble substances. 

11. As a new catalyst, fullers' earth carry 
ing colloidal nickel in its pores. 

12. As a new catalyst, fullers' earth freed 
of alkali-soluble matters and carrying col 
loidal nickel in its pores. 

In testimony whereof, I affix my signa 
ture. 

ALEXANDER SCHWARCMAN. 
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