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This invention relates to a process for prepar 
ing certain amino acids, tannins and tannin acids. 
It is directed particularly to the recovery of these 
values from vegetable tanned leather scrap or 
Waste. At the present time scrap vegetable tanned 
leather has very little value. On the other hand, 
there is no inexpensive commercial source for 
these amino acids. The present invention, there 
fore, is one for obtaining valuable materials from 
Substantially useless by-products which are pro 
duced in quantity in the shoe and leather fabri 
cating industries. 
Wegetable tanned leather is essentially a com 

bination of hide substance of animal origin, and 
tanning agents of vegetable origin. The hide sub 
stance is a protein called collagen which is con 
posed of a group of compounds known as amino 
acids in their simplest form. The tanning agents 
in Vegetable tanned leather, which are described 
herein a Stannin and tannin acids, are composed 
mainly of glucosides of certain polyhydroxyphen 
olic acids derived largely from gallic acid and pro 
tocatechuic acid. In accordance with the present 
invention amino acids are derived from the col 
lagen or hide substance and the tannins, tannin 
acids or tanning agents are obtained from the tan 
ning agents present in the leather. 

Briefly, this invention is based, first, upon the 
concept and determination that the collagen corn 
pOnent and the tannin component of vegetable 
tanned scrap leather respond differently to hy 
drolyzing agents such as sodium hydroxide; and, 
Second, that the products resulting from hydro 
lyzation of vegetable tanned scrap leather pos 
SeSS different Solubilities in certain solvents 
whereby they readily may be separated one from 
another by extraction methods. Although col 
lagen and tannin are both known to be hydro 
lyZable it has now been found that a difference 
exists in the ease with which the hide substance 
is hydrolyzed by alkalies in comparison with the 
tanning agents: the hide substance is resolved 
into Simple amino acids - more readily than the 
tanning agents are decomposed into simple poly 
hydroxyphenolic acids. In accordance with this 
invention hydrolysis of the scrap leather is con 
ducted Whereby the hide. Substance is substan 
tially completely resolved into its amino acid com 
ponent with a minimum effect upon or modifica 
tion of the vegetable tanning agents that are 
present in the leather. 
As a result of this differential hydrolysis, it 

has been determined that whatever hydrolytic 
products of the tannins that are formed, as well 
as the undecomposed tannins, are combined with 
the hydrolyzing agent to render them insoluble in 
Certain Organic solvents in which the amino 
acids, combined with the same hydrolyzing agent, 
are substantially soluble. For instance, in the 
employment of Sodium hydroxide as the hydro 
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lyzing agent, the sodium compounds of the tan 
nins and tannin acids are insoluble in the alcohol 
as a selective solvent, while the sodium con 
pounds of the amino acids dissolve readily in the 
alcohol. This solubility behavior is anomalous 
in view of the fact that the tannins and their 
polyhydroxyphenolic acids are normally alcohol 
soluble. Moreover, the solubility behavoir of the 
Sodium Salts of the amino acids from vegetable 
tanned leather also is unexpected inasmuch as 
the amino acids are not appreciably soluble in 
alcohol. 
Sodium hydroxide is the preferred hydrolyzing 

agent in the practice of this invention because 
of its low cost and its ready solubility in water. 
However, other alkalies such as potassium hy 
droxide or the like may be employed in place of 
it. Ethyl alcohol is preferred as the selective sol 
went in the process because of its low boiling char 
acteristics and the selective solubility which it ex 
hibits for the products of hydrolysis. However, 
methyl alcohol or other low boiling alcohols and 
similar solvents or mixtures thereof may be em 
ployed. 
A typical example of the process is as follows: 
400 parts by weight of vegetable tanned leather, 

preferably shredded or finely comminuted, and 
1000 parts by weight of aqueous sodium hydrox 
ide solution of 15% to 25% concentration by 
weight are placed in a container which is equipped 
with a lid so that it may be tightly closed. Dur 
ing hydrolysis air should be excluded as the tan 
nins and tannin acids oxidize readily in alkaline 
Solution. The leather and the lye Solution are 
heated to a temperature of approximately 80 C. 
to 100° C. from four to ten hours. During this 
treatment the leather is dissolved upon hydrolysis 
of the hide substance and a brownish-black liquor 
results which may form a soft gel upon cooling. 
The conditions of time, temperature and concen 
tration of the alkali may be varied to yield a max 
imum hydrolysis of the hide substance and - a 
minimum hydrolysis of the tanning agent. Hy 
drolysis is accelerated with an increase in heat 
and also with an increase in the concentration 
of the lye solution. Pressure also may be em 
ployed if desirable to accelerate the hydrolysis. 
The mixture is now permitted to cool and ap 

proximately 3000 parts of ethyl alcohol by Vol 
ume per each 1000 parts of hydrolysate mixture 
are added thereto and the mixture is then agi 
tated, preferably out of contact With the air, 
for a short period of time to insure thorough mix 
ing. Upon standing twelve to twenty-four hours 
two layers separate, one being a supernatant lid 
uid and the other being a viscous brownish to 
black residue. The supernatant liquor may read 
ily be decanted from the viscous residue. 
The supernatant liquor or alcoholic extract 

contains the sodium salts of the amino acids and 

  



2,418,655 
3 

is substantially free from the sodium salts of 
tannin and tannin acids. From this extract the 
alcohol may be recovered for reuse by distillation, 
leaving the sodium salts of the amino acids. 
These include particularly the Sodium Salts of 
glycine, alanine, proline and hydroxyproline. 
The sodium salts of other amino acids that may 
be present in appreciable amounts are a Spartic 
acids, glutamic acid, leucine, serine and the like. 
Although arginine and lysine are hydrolytic 
products of collagen, the alkali hydrolysis may 
cause partial or complete dismutation of these. 
Some ammonia and amines are also liberated in 
the hydrolysis. 
The black residue which is left after the alco 

holic extract has been removed comprises the 
sodium compounds of the tanning agents Origi 
nally present in the leather which will be found 
to have suffered a minimum of decomposition. 
This black residue first may be Washed With al 
cohol if it is desired to free it of any amino acids 
which may be present. It may also be neutral 
ized by acids such as sulphuric acid supplement 
ed. With sulphur dioxide, if desirable. 
The sodium sulphate formed in this treatment 

is permitted to crystallize from the residue 
whereupon the resulting brown liquid Will be 
found to possess tanning properties and may be 
used in the preparation of new vegetable tanned 
leather. This brown liquor containing the So 
dium compounds of the tannins and the tannin 
acids also may be heated or fused at higher tem 
peratures with or without additional alkali to 
completely hydrolyze the tannins and tannin 
a3ids to gallic and protocatechulic acids frolin 
which pyrogallol and pyrocatechol, respectively, 
may be prepared. Accordingly, either the tan 
ning agents or the polyhydroxyphenolic acids 
may be recovered which enables the process to 
be practiced according to which of the final prod 
ucts is most in demand. Moreover, the solution 
of the sodium salts of the amino arids may be 
used as a source for the individual acids or the 
solution may be treated with alkaline oxidizing 
agents directly by methods heretofore described, 
Whereby the prolines are converted into pyrrole, 

Vegetable tanned leather contains appreciable 
quantities of glucose and magnesium sulphate. 
These constituents are removed from finely con 
minuted leather if such removal is desired, by 
preliminary Washing of the scrap with Water. If 
the tannins and tannin acids are intended to be 
used as tanning agents then preliminary removal 
Of the magnesium Sulphate and the glucose en 
ables a more concentrated tanning extract to be 
prepared. - , 

Having des 3ribed my invention, I claim: . 
1. The method of obtaining useful values from 

vegetable tanned leather, which method.com 
prises subjecting said:leather when it is in a com 
minuted form to differential hydrolysis in alka 
line solution with exclusion of air to substantial 
ly-completely hydrolyze the hide substance of the 
leather with a minimum effect on the tanning 
agents in the leather, and then, by means of a 
lower alcohol selectively extracting the products 
resulting from hydrolysis of the hide substance 
from the tanning matter and its derivatives. 

2. A process for the preparation of amino 
acids and tannins and tannin acids from vege 
table tanned leather, which pro3ess comprises 
subjecting the leather to differential hydrolysis 
in alkaline solution with exclusion of air and 
thereby substantially hydrolyzing the hide sub 
stance of the leather with minimum hydrolyza 
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4. 
tion of the tannins and tannin acids, and then 
separating the amino acids resulting from hy 
drolysis of the hide substance from the tannins 
and tannin acids by selective solvent extraction 
With a lower alcohol. 

3. A process for recovering useful values from 
vegetable tanned leather, which method COm- . 
prises effecting hydrolysis of the hide Substance 
of the leather with minimum effect on the tan 
nins and tannin acids present therein by Sub 
jecting the scrap leather in substantial absence 
of air to differential hydrolysis in aqueous alka 
line solution, then subjecting the hydrolysate to 
selective solvent extraction with a lower alcohol 
as solvent in which the alkali compounds of the 
hydrolyzed hide substance are soluble in prefer 
ence to the alkali compounds of the tanninS and 
tannin acids, - 

4. A process for recovering amino acids and 
tannins and tannin acids from Vegetable tanned 
leather, which coniaprises Subjecting Said leather 
to hydrolysis by an aqueous alkaline. Solution, 
in the absence of air then separating the amino 
acid salts resulting from hydrolysis of the leather 
hide Suistance froin the alkali coin pounds of the 
tannins and tannin acids by means of a low boil 
ing alcohol. 

5. A process for recovering aimino acids and 
tannins and tannin acids from vegetable tanned 
leather, Which comprises subjecting said leather 
in the absence of air to hydrolysis by an aqueous 
alkaline solution, then Separating the amino acid 
salts resulting from hydrolysis of the leather hide 
Substance from the alkali compounds of the tan 
ninS and tanniin acid by raeans of ethyl alcohol. 

6. The process for the recovery of amino acids 
and tannins and tannin acids fron Vegetable 
tanned leather, which process comprises subject 
ing said leather to hydrolysis by an aqueous so 
lution of sodium hydroxide, with the exclusion 
Cf air, and Separating the Sodium Salts of the 
amino acids resulting from hydrolyzation of the 
hide substance of the leather from the sodium. 
Conipounds of the tanninS and tannin acids by 
means of a low boiling alcohol. 

7. The process for the recovery of amino acids 
and tannins and tannin acids from vegetable 
tanned leather, which process comprises subject 
ing Said leather to hydrolysis by an aqueous so 
lution of Sodiuin hydroxide, with the exclusion of 
air, and separating the sodium salts of the amino 
acids resulting from hydrolyzation of the hide 
Substance of the leather from the Sodium com 
pounds of the tannins and tannin acids by means 
of ethyl alcohol. - - - 

8. A process for recovering amino acids and 
tannins and tannin acids fron vegetable tanned 
leather, which process comprises treating said 
leather with an aqueous alkaline solution, con 
trolled as to time and temperature, and in the 
absence of air, to effect hydrolysis of the hide 
Substance of the leather to amino acids with a 
niniinuin effect on the tannins and tannin acids 
present in the leather, and thein recovering the 
annino acids formed through hydrolyzation from 
the tannins and tannin acids by extraction with 
a low boiling alcohol in which the amino acids 
are Soluble. 

JOSEPH MCEELIVAN. 
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