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This invention relates to the processes for tanning of 
hides or skins to produce leather. It more particularly 
relates to a simpli?ed process of chromium tanning where 
in a new physical and chemical basis is used for tanning 
and the numerous steps required in the prior art proc 
esses for the treating of hides or skins prior to tanning 
are combined into a single tanning step and a superior 
tanned leather product is obtained in a shorter time. 

In the prior art processes for producing leather, a 
large number of steps are required for preliminary treat 
ment of the hides or skins prior to tanning, to dehair, 
plump open the structure of the hide and properly pre 
pare the hide for tanning. For example, in “The Chem 
istry and Technology of Leather,” vol. 3, Reinhold Pub 
lishing Corp., New York, 1962 Edition, Chapters 37 and 
38 discuss the numerous steps necessary to produce 
chrome tanned side upper leather. The' more important 
of these steps are brie?y outlined below. 
The hides and skins used for producing leather are, 

to a great extent, a by-product of the meat packing 
industry. They are generally preserved for shipping to 
tanneries either by treatment with salt rubbed on the 
?esh side, by soaking in a brine solution, by drying, or 
as fresh hides. In the salted condition, the hides are 
known as “green salted hides” and a typical analysis has 
shown that they have generally the following composition: 

Percent 
Water ____________ __' ______________________ __ 44.3 

Salt ______________________________________ __ 14.4 

Protein ___ 37.3 

Fat ______________________________________ __ 4.5 

The skins are received in this condition at the tannery 
and the ?rst object is to restore the skin to as near their 
original condition as possible. Thus, the ?rst ‘step at 
the tannery, after sorting and classifying of the skins, 
is to wash and soak the hides to restore water to the 
dried hides and to remove the salt or brine from the 
skins preserved in that manner. 
The next treatment is for the removal of hair from 

the hide and to bring about the swelling of the ?bers. 
The hide at this point consists of the outer hair, a thin 
outer layer known as the epidermis to which the hair 
is attached, the central layer known as the .corium and 
fats and greases either present within the corium or still 
attached to the ?esh side of the hide. Treatment for 
removing of the hair from the hide is accomplished most 
generally in a lime bath. This is done by placing the 
hides in a water solution of lime for a period of time 
which may vary from one to four days or longer. Other 
agents may be added to the lime solution as is well known 
in the art to step up the activity of the lime bath. 

In the case of dehairing of sheep skins, a preparation 
of lime and sodium sulphide is usually painted on the 
?esh side of the skins and allowed to remain there for 
a period of time after which the wool, which is a valuable 
by-product, may be pulled from the skin. ~ 
The limed hides, after the requisite period of time, 

are removed from the liming bath and the hair is stripped 
from the hide either by hand or by machine. Machine 
operations are also used to remove the epidermis and to 
remove any adherent particles on the flesh side of the hide. 
The limed hides are then submitted to a de-liming treat 
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ment with, for example, ammonium salts, or lactic, acetic, 
formic, sulfuric or hydrochloric acids. The hides are then 
submitted to a bating treatment which prepares the skin 
for tanning. In the liming treatment, the skin swells and 
is brought to a high degree of alkalinity. The de-liming 
reduces the alkalinity of the hide and the hating, which 
is accomplished by the action of the enzymes, for exam 
ple pancreatin, reduces the swelling of the hide and pro 
duces a smoother grain and prepares the ?bers for tan 
ning. The skins are next pickled ‘in a bath with dilute 
sulfuric acid, which penetrates the structure of the skin 

, and prepares it for the chromium salt action during the 
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tanning. The pre-treated skins are then at an acid pH 
about 2.2 to 2.5. 
The skins are then passed to a chromium bath consist 

ing of an aqueous solution of chromium salts as is 
well known in the art. This bath is likewise at an acid 
pH of about 2.8 to 3.8. The skins are allowed to remain 
in the tanning bath for a sufficient length of time to 
convert the skin to leather. After the skins have been 
in the bath for this time, they are given an alkaline treat 
ment with a weak sodium bicarbonate solution or a 
borax solution which brings about a ?xation of the chrome 
salt within the ?bers of the skin and produces a leather. 

All of the above treatments have been used with various 
modi?cations by the leather industry since the inception 
of chrome tanning over 100 years ago. Prior to this 
time, the pre-treatment of hides was likewise accomplished 
in a substantially similar manner for other tanning meth 
ods, such as vegetable tanning. 
The above treatments are time-consuming and require 

considerable hand labor and chemicals, even though the 
treatments may take place in paddle-wheel vats or ro 
tating drums on a semi-continuous basis. Moreover, close 
control is required in each step of the process. In addi 
tion, large quantities of water are required for all of the 
above steps and the water itself must be closely controlled 
as to temperature and natural mineral content. In addi 
tion to the amount of Water, the disposal of the water 
contaminated with the treatment chemicals often presents 
a serious problem. 
The opportunities for error due to the numerous pre 

treatment steps and the close control required are great, 
making it di?icult to obtain a leather which is uniform 
from day to day. 
Thus the manufacture of leather has remained relatively 

costly and the time-consuming work and the preparation 
for tanning has become the greatest cost item. 

It is, therefore, an object of this invention to reduce the 
time required to obtain leather from hides and skins 
and to produce a superior leather. 
Another object is to combine various pre-treatment 

operations into a single operation. 
A further object of the invention is to provide a new 

physical and chemical basis for the tanning of skins and 
hides wherein tanning may be accomplished by means of 
a single pre-treatment step and a single tanning step. 
Another object is to provide a method of producing 

many varieties of ?nal leathers from one basic tannage. 
A further object is to eliminate a large number of 

soaking, washing and‘ other steps which require a large 
amount of water for the complete tanning process, there 
by eifecting a greater economy in the process by reason 
of the amount of water required and the amount of sew 
age water to be treated before discharge. 
Another object of the invention is to reduce ‘the amount 

of chemicals required in the tanning process and to take 
advantage of the chemicals already present in the hides 
supplied to the tannery, for example, salt, bacteria, en 
zymes, etc., in the tanning operation. 
Another object is to provide a tanning method where 

by a hide or skin may be converted into leather with 
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greater uniformity of the quality of the leather throughout 
all portions. 
The above objects may be attained and the disadvan 

tages of the prior art processes overcome by the use 
of our invention. ' 

In principle, our process consists of subjecting the hides 
as received at the tannery to a controlled plumping, soak 
ing and dehairing step in an alkaline treatment bath fol 
lowed by mechanical dehairing and de?eshing, after which 
the controlled plump skin, in an alkaline condition, is 
put directly into an acid chromium tanning bath either 
Without washing the alkali out of the dehaired skin or 
while the skin still remains in an alkaline condition. 
When the alkaline skin is put into the acid chromium 
tanning bath, an immediate reaction takes place between 
the alkaline ?bers of the hide and the acid chrome tan 
ning agent, whereby the chromium is uniformly and 
quickly combined throughout the entire hide or skin 
so as to produce a uniform tanning effect in a much 
shorter period than is possible with the tanning processes 
now in use. The process is illustrated in the following 
?ow diagram: ' 

HIDE 

Green salted, raw, 
dried or any raw 
condition 

FIRST TREATING BATH-PREPARA'I‘ION OF 
HIDE (DEPILATION, CONTROLLED SWELL 
ING, ALKALIZING) » ‘ 

[Aqueous alkaline solution-pH higher than 7, for example 
8 to 14 pH] 
compos‘ié?ion of Bath: 

(1) ater 
(2) NaOl (added or from green salted hide) 
(3) Depilating agent: NaOH; N 84S; N aHS or etc. 

Mechanical Dehairing 
and De?eshing 

SECOND TREATING BATH—TANNIN G 

[Aqueous chromium tanning solution-pH less than 7, for 
example 3 to 4 pH] ' 
Composition of Bath: Standard basic chromium complex 
salt tanning solution (chromiinn sulfate, chloride or nitrate 
with hydroxyl groups in the complex) 

Whereas the present tanning processes taken several 
days or even weeks for the normal soaking, dehairing, 
liming, de-liming, bating, washing, pickling and tanning 
steps, requiring from 5 to 6 weeks from the hide house 
to the warehouse, our process can be carried out from 
the salted hide to the leather in a period of hours, vary 
ing from perhaps 4 to 22 hours, depending upon the size, 
thickness and nature of the hide and the type of leather‘ 
to be produced. . 

In contrast to the normal process of chrome tanning 
involving ten or more separate steps, our process con 
sists essentially of only two steps; one, treatment of the 
hide or skin which may be a dried, salted or fresh hide 
in an alkaline bath with sodium sul?de, sodium hydroxide 
or other alkali buffered with sodium chloride in water and 
using, if necessary, other alkalies, buffers and salts to 
keep the ?rst bath at a pH of approximately 8-14, after 
which the alkaline hide so treated is subjected to mechan 
ical or manual dehairing, if necessary, and de?eshing, 
and put directly into an acid chrome salt tanning bath. 
The object of the pretreatment ‘is to put the hide into the 
proper physical and chemical condition for tanning. The 
hide or skin may or may not be washed between the 
alkaline treatment bath and the chrome tanning bath, and 
if it is washed, the washing is discontinued while the 
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4 
hide is still de?nitely on the alkaline side so that the reac 
tion between the alkaline hide and the acid basic chrome 
salt tanning bath is an immediate ‘and prompt reaction. 

In the above pre-treatment step, the sodium sul?de 
swells and dehairs the hides or skins. The amount of 
water used is based on the weight of the skins and may 
vary anywhere from about 25 to 800%, preferably from 
200 to 600% of the weight of the skins. The percent 
of the sodium sul?de may vary from 0.5 to 15%. Sodium 
chloride is added to the bath for buffering or controlling 
of the swelling action, since this prevents excessive swell 
mg. 
' The quantity of sodium chloride should be at least 
about 0.25%. However, there is no upper limit for the 
sodium chloride. As it is well known, sodium sul?de 
breaks down into sodium hydroxide and sodium sulfhy 
drate in water. If it is desired to have a greater quantity 
of sodium hydroxide or sulphhydrate, the desired amount 
of either may be added as such. The sodium chloride 
required for buffering may be present in the hide if it is 
received in a green, salted condition, that is, preserved 
with salt or brine. In this case, there is no necessity for 
adding sodium chloride to the pre-treatment bath. The 
time for pro-treatment will vary from about 2 to 48 hours. 

This pre-treatment may be accomplished either in vats, 
paddle-wheel vats, or drums in the conventional manner. 
We have found that the temperature of the pro-treatment 
bath is not critical and it is not necessary to control or 
regulate the temperature to produce good leather prod 
ucts. The treatment may be carried out at ambient tem 
peratures and at the temperature of the water available. ' 

' Moreover, no special control is required for the water. 
Thus, the pre-treatment is to bring about a controlled 
swelling of the hide, prepare it for dehairing and put it 
in an alkaline condition for the tanning step. 

After the pre-treatment bath the hide is removed from 
the bath and dehairing and de?eshing are mechanically _ 
accomplished. ‘ 

The hide is then treated in a one bath conventional 
basic chrome salt bath while still in an alkaline condition. 
The length, of time in the chrome tanning bath may vary 
from about 4 to 30 hours. It is not necessary to control 
the pH during tanning. No alkali treatment is required 
after the chrome'bath as in the conventional chrome tan 
ning process described previously, since the skin is in an 
alkaline condition prior to the treatment, and this causes 
?xation of the chrome tanning salt in the leather. Thus, 
the complete tanning takes place in the two steps de 
scribed above, with dehairing and de?eshing between the 
two steps. . ' > 

In the one-bath conventional chrome tanning process 
the actual tanning is generally accomplished by basic 
chromium sulfate. In the production of the tanning baths 
it is ?rst necessary to produce the basic chromium salt 
from sodium dichromate. The basic chromium sulfate 
salt is a complex of chromium sulfate,'together with hy 
droxyl groups. The chrome complexes which are formed 
may be controlled by the method used for making the 
chrome liquor itself. The percentage of total chrome 
'combined with hydroxy groups within a chrome complex 
is expressed in terms of basicity. The almost universally 
used method of expressing this basicity in a chrome com 
plex is the Schorlemmer method which de?nes basicity 
as the percentage ofv the total primary valences of the 
chromium atoms present, which are‘ occupied by hydroxyl 
groups. Therefore, if each chromium atom contains 1 
hydroxyl group the complex is 331/3 percent basic, since 
chromium has three valences. If it contains two hydroxyl 
groups it is 66% percent basic. Precipitated chromium 
hydroxide in the 100 percent basic compound. In a nor 
mal range of chrome tanning essentially all the hydroxyl 
ions present in the solution are combined with the 
chromium and, therefore, the, basicity of the chrome com 
plex is identical with the basicity of the solution. The 
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various basic chrome complexes may be illustrated ‘by 
formula as follows: 

Basicity 
Compound: (percent), 

Cr2(SO4)3 __' _________________________ __ 0 

Cr(OH)(SO4) ________________________ __ 33.3 

Cr2(OH)4SO4 ____________________ __I____ 66.7 

Cr(OH)3 __' __________________________ __ _100.0 

In the preparation of the basic chrome tanning liquor 
the basicity may be controlled during the formation of 
the basic chrome complex salt. This salt can be pro 
duced by either sugar reduction or sulfur dioxide reduc 
tion of sodium dichromate in acid solution. In the ?rst 
method, sugar and sulfuric acids are reacted with sodium 
dichromate; in the second method sulfur dioxide is added 
to an aqueous solution of the dichromate. In either case, 

_ the basicity of the basic chrome complex can be con 
trolled by the proportion of the reactants used. 
The tanning solution is formed by diluting the basic 

chrome complex salt in water to the desired concentra 
tion. It should be noted that the basicity of the ?nal 
tanning solution and the basicity of the basic chrome 
complex salt are not synonymous. The basicity of the 
chrome complex is built in since the hydroxyl groups 
are a part of the complex. This may be further under 
stood from the following structural formula which repre 
sents one possible type of basic chrome complex having 
a 33 percent basicity. 

The basicity of the tanning bath can be varied by the 
addition of alkali such as sodium hydroxide. This does 
not, however, give a built-in basicity such as that of the 
complexes and is not preferred. , 
What has been said about basicity above, may also be 

applied to acidity when considering the chrome complex 
and the chrome tanning solution. The acidity of the 
chrome complex is ?xed by the number of acid forming 
ions present within the complex. However, the acidity 
of the chrome tanning solution can be varied by the addi 
tion of acid to the solution to increase the acid ions in 
the solution which are not a part of the chrome complex 
salt. ~ 

The preparation of basic chrome tanning bath for the 
conventional one-bath process which are used in this in 
vention are discussed in greater detail in “The Chemistry 
and Technology of Leather,” vol. 2, cited above, in chap 
ters 21 and 22. - 

It is clear that a reduction in the number of pre-treat 
‘ment steps omitting such steps as soaking, liming, de 
liming, hating, pickling and combining all into one step 
accomplishes a great reduction in the quantity of water 
required. Generally, the amount of water used in our 
process is about 10 to 20% of the amount of water used 
in the prior processes. This is an economic advantage 
Where water must be purchased and pre-treated and it is 
also an advantage where water is not readily available. 
There is a further advantage in that less treatment water 
from the treating baths will have to be treated prior to 
going to sewage discharge. In addition, a great reduc 
tion in the number of chemicals is attained, due to the 
simplicity of the pre-treatment step. 

Furthermore, the complexity of the tanning process is 
greatly reduced and this reduces the chance for error 
in each of the steps, since there is only one pretreatment 
step necessary to place the hide in condition for tanning. 
The amount of labor and time required for tanning 
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6 
leather is greatly reduced and a great economy in the 
production of leather results from this simpli?ed process. 
In addition, the process may be applied to any type of 
leather, for example, cowhide, sheepskin, goatskin, horse 
hide, pigskin and the like, and to such specialty leathers 
as alligator, seal, ostrich, bu?falo, kangaroo, deerskin and 
the like. 
The above two—step process is the basis of our inven 

tion and is the most simple and economic embodiment 
thereof. 

It will, of course, be understood that other additives 
may be used in the process; for example, in the pretreat 
ment process, surface active agents, sodium sulphates 
and sul?tes, enzymes and the like may be used. With 
some types of leathers, the pre-treatment bath may con 
sist of sodium hydroxide and sodium chloride alone. The 
essential :point is that the hide be put into an alkaline 
condition prior to the tanning step. After tanning, the 
leathers may be processed in any known, desired method, 
for example, they may be fat-liquored, stuffed, dried to 
a desired water content, staked, dyed and bu?ed. They 
may also receive a re-tanning treatment if this is desired 
for the ?nal product, with vegetable or synthetic tannins. 
However, this re-tanning is not necessary to produce a 
satisfactory-leather. The leather may be split or shaved 
before or after tanning. The manner of operating the 
baths may be accomplished in a variety of Ways, as well 
known in the art, for example, the entire amount of 
chemicals may be added to the baths prior to placing 
the skins in the baths, or the skins may be ?rst added; 
or the chemical agents may be added in increments as 
well known in the art. 

“After-tanning” operations can be made to place the 
leather in the “crust” condition, from which it is easily 
Wetted back and ?nished when desired. . 
The following examples illustrate speci?c methods 

by which our new tanning processes can be practiced. 
It is to be understood, however, that they are only il 
lustrative examples, that it is impossible to illustrate by 
example all of the manners and methods by which our 
fundamentally new tanning process can be practiced and 
that various modi?cations and variations of the examples 
given will readily occur to persons skilled in the art 
or arise naturally within the industry as different materials 
are to be tanned to produce leathers for different pur 
poses, and that certain optimum conditions may be found. 
Moreover, While the process has been disclosed as appli 
cable to chrome tanning, it may be used for tanning with 
other known mineral tanning agents. 'The examples are 
thus not meant in any way to limit the scope of the 
invention. 1 

' EXAMPLE I 

For the production of shoe upper leather by the 
chrome tanning process, 100 kg. of commercial green 
salted cattlehides were selected. The green salted hides 
had the. composition by analysis as follows: 

Percent 
Water _ ____ 44.3 

Salt (NaCl) ______ _e ______________________ __ 14.4 

Protein _ ___ ____ 37.3 

Fat ______________________________ -i ______ __ 4.5 

These hides were drummed at a normal speed of from 
8-20 rpm. for 12 hours in a pre-treatment ‘bath com 
position as follows: 

‘Kgs. 
H2O _ ____ __ _____ 394 

Nags __ ____ __ ...__. _. ' 6 

The hides were then taken out of the drum and sub 
mitted to dehairing, scudding, trimming and ?eshing. 

T-he pre-treated hides were then, without Washing, soak~ 
ing, or any {further treatment, put into a drum in the 
alkaline condition and drummed for 12 hours in a tan 
ning solution having 30% of 33.5% Cr2O3; 33% Sch. 
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(Schtirlemmer) basicity chrome salt liquor at-25° B6. 
The hides were then taken out of the drum and wrung, 
pressed or centrifuged to'remove liquid. - After drying, 
good quality full chrome leather was obtained which 
was suitable for shoe upper leather. Pieces of this 
leather were submitted to the conventional ?nishing opera 
tions of drying, splitting, fat-liquoring, stuffing, dyeing, 
oiling, staking and pasting, bu?ing and re-tanning to ob 
tain special characteristics. 

EXAMPLE III 

100 kg. of cowhide from both heavy Mexican wet 
salted, and split brined United States hides were treated 
to prepare them for chrome tannin-g. The green salted 
hides were placed in a drum containing a solution as 
follows: 

15! bath 
Kgs. 

H2O ____ __ ___ __ 400 

NaCl ________________________________ __‘_____. 5 
Nags _' ____________________________________ __ 2 

N21250:; _ 1 

The hides were then tumbled in the drum for about 
15 hours at a normal speed of about 8-20 r.p.m. The 
bath was at room temperature. After this time, the 
hides were taken out of the drum and dehaired and 
?eshed. 
The hides thus treated were then, without washing or 

soaking or any further treatment, put into a drum contain 
ing a chrome salt tanning bath of the following com 
position: ' 

2nd bath 
. I Kgs. 

Cromosal SF (the chrome solution of Example I) ___ 10 
H2O __ ' 3 

The hides were drummed in the tanning bath for about 
7 hours. After this time, the hides were removed from 
the drum. 
The hides dried out into good, solid leather,v having 

exceptionally tight break, smoothness, strength, and a 
very thick grain (without any retannage) that buffed 
extremely well. This is important for ?nishing hides hav 
ing poor or damaged grain. A piece of the leather with 
stood a ?ve minute boil test at 100° C. Thus, fully 
tanned leather was produced in a total time of 22 hours. 

EXAMPLE III 

For ‘producing chrome-tanned sole and upper leather, 
100 kg. of green salted cattlehides were placed in a vat 
containing 600 kg. of a solution having 5' grams of 
NaZS/Iiter and 5 grams of NaOH/liter, and left in the 
bath for 20 hours. - 
The hides were then removed and weighed 120 kg. 

The hides Were treated in a bath of 120 kg. water and 
6 kg. NaCl salt for 1 hour. Then solid salt was added 
to the bath until the desired degree of swelling of the 
hides was obtained. - 
The hides were then treated in 264 kg. of chrome liquor 

(200%) for 30 hours. A commercial chrome liquor was 
used having 24% Cr2O3, 33% basicity, 35% Na2SO4 (124 
‘kgs. of the chromefsalt in 240 kgs. of H20). 
A full chrome tanned leather was produced. The pre 

treated hide above may he submitted to other treatments 
before tannin-g, such as simple water washing, treating 
with salt solutionslo'f different concentrations, with or 
without sodium hydroxide and/or surface active agents. 

EXAMPLE IV 

100 kg. of green salted cattlehides were treated to pre 
pare them vfor chrome tanning with a pre-treat-ment hath 
having the calculated composition: 

~ Kgs. 

H20 _ _ 29‘4 

NaZS ____-_ ______________ ___ ________________ __ 
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The hides were placed in a drum, the drum was started 

and the solution was added in one strike. Drumming was 
continued for 12 hours. 

.The hides were then removed from the drum and 
mechanically ?eshed, dehaired and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning hath .as in Example I of 
30% of chrome liquor at 25° Bé. and drumming was con 
tinued for 12 hours. After this time, the hides were fully 
tanned into chrome leather suitable for shoe uppers, etc. 

EXAMPLE v 

1100 kg. of green salted cattlehides were treated to pre 
pare them for chrome tanning with a pretreatment bath 
having the calculated composition: ' 

Kgs. 
H2O _____________________________________ __ 194 

Na2S ________________________________ __'_._..__... 6 

The hides were placed in a drum, the drum was started, 
and the solution was added in 2, 3 or more steps. Drum 
ming was continued for 1.2 hours. 
The hides were then removed from the drum, ?eshed, 

dehaired and trimmed. 
The prepared hides were then placed in a drum withv 

a commercial chrome tanning bath as in Example I of 
35% chrome liquor at 25° Bé., and drumming was con 
tinued for 12 hours. After this, the hides were fully 
tanned into chrome leather suitable for shoe uppers, etc. 

EXAMPLE VI 

100 kg. of green salted cattlehides were treated to pre 
pare them for chrome tanning with a pre-treatment bath 
having the calculated composition: 

Kgs. 
H2O _ _ _____ __- 94 

Nags _____________________________________ __. 6 

The hides were then placed in a drum, the drum started, 
and the solution was added as follows: ?rst a part of the 
calculated water, drummed for a while, and then the rest 
of the. calculatedlwater, which contained the calculated 
sul?de. 
Drumming was continued for 12 hours. 
The hides were then removed from the drum, ?eshed, 

dehaired and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning hath, as in Example I, of 
40% of ‘chrome liquor at 25° Bé., and drumming was 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. ' 

EXAMPLE VII 

100 kg. of green salted cattlehides were treated to pre 
pare them for chrome tanning with a pretreatment bath 

. having the calculated composition: 

60 

65 

70 

75 

Kgs. 
H2O _____________________________________ _ _ 5 4 

N a2S ___________________________________ _____ 6 

The hides were placed in a drum, the drum was started 
and the solution was added as follows: ?rst, a small part 
of the calculated water and the calculated sul?de (con 
centrated solution); hides were drummed for a while, and 
then the rest of the water added. Drumming was con 
tinued for 12 hours. 
The hides were then removed from the drum, ?eshed, 

dehaired and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning bath, as in Example I, of 
510% of chrome liquor at 25 ° Bé. and the drumming 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. a 
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EXAMPLE VIII 

100 kg. of green salted cattlehides were treated to pre 
pare them for chrome tanning with a pre-treatment bath 
having the calculated composition: 

. Kgs. 

H2O _____________________________________ __ 494 

Nags _____________________________________ .. ._ 6 

The hides were placed in a drum, the drum was started 
and ‘the solution was added as follows: ?rst part of the 
calculated water added; then, dissolved sul?de added, little 
by little. Drumming was continued for 12 hours.v 
The hides were then removed from the drum, ?eshed, 

dehaired and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning bath, as in Example I, of 
v25% of chrome liquor at 25° Bé. and drumming was 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. 

EXAMPLE IX 

100 kg. of green salted cattlehides were treated to pre-. 
pare them ‘for chrome tanning with a pre-treatment bath 
having the calculated composition: 

Kgs. 
H2O _ _ _ _ _ _ _ _ _ _ __ 5-94 

Na2S _____________________________________ __ 6 

The hides were placed in a drum, the drum started and 
the solution added as follows: calculated water ?rst, then 
the sul?de in solid form. Drumming was continued for 
12 hours. 
The hides were then removed from the drum, ?eshed, 

dehaired and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning bath, as in Example I, of 
20% of chrome liquor at 25° Bé., and the drumming was 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. 

EXAMPLE X 

100 kg. of green salted cattlehides were treated to pre— 
pare them ‘for chrome tanning with a pre-treatment bath 
having the calculated composition: 

Kgs. 
H2O _____________________________________ __ 694 

‘N328 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ... _ _. 6 

The calculated amount of sul?de was dissolved in a 
part of the calculated water so as to obtain a solution 
of sul?de in water, which was applied on the ?esh side 
of the hide or skin, by the painting process; this solution‘ 
may or may not be thickened with inert materials, such 
as clays, colloidal clays, ‘kaolin or others. After about 5 
to ‘6 hours, the hides were dehaired by hand or machine, 
washed or not, and put into the remainder of the cal 
culated water (which may or may not contain sul?de, 
NaOH or other alkalis, and salt). 
The hides were then removed from the drum, ?eshed, ‘ 

and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning bath as in Example I, of 
15% of chrome liquor at 25 ° Bé. and drumming was 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. 

EXAMPLE XI 

100 kgs. of green salted cattlehides were treated to 
prepare them for chrome tanning with a pre-treatment 
bath having the calculated composition: 

Kgs. 
H2O ______ up ______________________________ __ 794 

Na2S ____________________________________ __ 6 

10 

20 

35 

40 

45 

50 

55 

60 

65 

70 

75 

10 
Treatment was as follows: Part of-the calculated water 

was added, followed by drumming, so as to obtain an 
optimum proportion of water-hide-salt, a correct physical 
condition as to moisture. The hides were taken out 
and the paint system of Example X was applied. After 
dehairing, the rest of the water was added with or with 
out salt and/or alkali. The hides were then removed 
from the drum, ?eshed and trimmed. 
The prepared hides were then placed in a drum with 

a commercial chrome tanning liquor as in Example I of 
10% of chrome liquor at 25 ° Bé., and drumming was 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. 

EXAMPLE XII 
100 kg. of green salted cattlehides were treated to pre 

pare them for chrome tanning with a pre-treatment bath 
having the calculated composition: 

Kgs. 
H2O _.._ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 400 

Nags _____________________________________ __ 4 

The solution was added to the drum. The hides were 
placedin a drum, the drum was started. Drumming was 
continued for 12 hours. The hides were then removed 
from the drum, ?eshed, dehaired and trimmed. 
The prepared hides were then placed in a drum with a 

commercial chrome tanning liquor as in Example I of 
30% of chrome liquor at 25° Bé. and drumming was 
continued for 12 hours. After this time, the hides were 
fully tanned into chrome leather suitable for shoe uppers, 
etc. 

" EXAMPLE XIII 

100 kg. of green salted cattlehides were treated to pre 
pare them for chrome tanning with a pre-treatment bath 
having the calculated composition: 

Kgs. 
H2O _________ __, __________________________ __ 294 

NaOH ___________________________________ __ 6 

The hides were placed in a drum, the drum was started 
and the solution was added in one strike. Drumming was 
continued for 12 hours. The hides were then removed 
from the drum, ?eshed, dehaired and trimmed. 
The prepared hides were then placed in a drum with a 

commercial chrome tanning as in Example I of 30% of 
chrome liquor at 25° Bé. and drumming was continued 
for 12 hours. After this time, the hides were fully tanned 
into chrome leather suitable for shoe uppers, etc. 

EXAMPLE XIV 

Dry sheep and goatskins with wool and hair, in the 
amount of 100 kgs. of dry skins were treated in 400 kgs. 
of a 3% salt solution for 48 hours. The skins were then 
?eshed and trimmed. Then the skins were painted on the 
?esh side with: 
A 5% sodium sul?de solution (or up to 20%) thick 

ened with kaolin to make a ?uid paste. The solution was 
allowed to remain on the skins for 5 to 8 hours aftezl 
which they were dehaired, the dirt removed from the 
grain, washed and placed in: 
200% of an 8% NaCl solution (on weight of skins) 

l to 2% of NaOH (on weight of skins) for 5 to 8 hours. 
The skins were then taken out, wrung or centrifuged 

and placed directly into: 
50% of a chrome liquor prepared by dissolving a basic 

chromium salt (commercial) of 24% Cr2O3, 33% Sch. 
basicity, 30% Na2SO4, of about 18° Bé. for 4 to 8 hours. 
Then the skins were taken out, wrung or centrifuged. A 
fully tanned, good quality leather was obtained. 
A mixture of chrome salt and alum salt was also used, 

in different proportions of each depending on the leather‘ 
desired, and a partially neutralized solution of alum 
alone was used with good results. 
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EXAMPLE XV 
Dry sheep and goat skins, without wool or hair, in the 

amount of 100 kgs. of dry skins, were treated in a solu-‘ 
tion having the composition: 

Kgs. 
3% NaCl solution __________________________ __ 400 
Nazs ____________________________________ __ 2 

NaOH ___________________________________ __ 2 

for 30 hours. The skins were then unhaired, ?eshed, 
washed and put back into the same solution. 50 kgs. of 
salt (solid) were added little by little and stirred until ' 
the salt was dissolved. The hides were left 4 to 5 hours 
in this solution. _ 
The hide was scudded and placed in the tanning bath, 

of Example XIII. 
A fully- tanned leather was obtained from each type 

of skin. 
EXAMPLE XVI 

100 kgs. of calfskins was treated in a pre-treatment 
bath having a composition: Kgs. 
H2O _____________________________________ __ 294 
Nags -------------- - _____________________ .. _. 6 

for 12 hours. - 
The hides were then ?eshed and dehaired. 
Next the hides were placed in a tanning bath having 

the composition: K-gs. 
Alum ____________________________________ .. 30 

NaCl ____________________________________ __ 15 

H2O _____________________________________ __ 100 

,for 12 hours. Then the hides were taken out and wrung 
or centrifuged. A good quality white ‘leather was pro 
duced. 
When combinations of alum with aluminium sulfate 

or chloride were used, a good leather product was also 
obtained. The use of other mineral tanning salts such as 
zirconium, iron, magnesium and the like also produced 
good leather. 

These leathers may be ?nished as known in the art to 
make shoe uppers, gloves and for other known uses. 

EXAMPLE XVII 

For the preparation of shoe upper leather, from green 
salted cattle hides, 18 to 25 kgs. per hide were taken from 
storage, sorted, trimmed, subjected to light ?eshing, to 
betanned by the full chrome tanning process. 

100 kgs. of the trimmed and lightly ?eshed hides were 
treated in a drum with an alkaline solution made with: 

400° H20 
6% of 60-62% Na2S 

~based on the weight of the hides at an ambient tempera 
ture, normal r.p.m., with drumming for 12 hours. 
The liquid “phase” was discharged and the skins were 

drummed “dry” in the drum for 1/2 hour. They were 
then taken out of the drum, ?eshed, and deh-aired. Then 
the hides were put in another drum, the drum started and 
a commercial (33% Cr2O3; 33.3% basicity Sch.) chrome 
salt: l0%=l2.5 kgs. dissolved in 37.5 kgs. of water in 
the conventional way. (Total liquor==50 kgs.) based on 
the 125 kgs. white or lime weight of the skins, was added - 
to the drum. » 
Drumming was continued for 12 hours after which the 

hides were taken out._ fully tanned chrome leather 
was obtained. 

SPECIALTY LEATHERS 

The basic process for leathers known as specialty 
leathers is the same as for other leathers. However, 
since such leathers are for special purposes, they may 

10 

15 

20 

25 

35 

45 

50 

55 

60 

70 

75 

12 
be retanned with vegetable tanning agents to obtain the I 
desired appearance. Some'examples follow. 

EXAMPLE XVIII 

Alligator skins in a green, salted condition were put 
directly into a salt-sodium hydroxide-water solution of 
about 3% salt, 3% NaOH, using about 400-600% of 
this solution based on the weight of the salted skins. 
The swelling of the skins was controlled with water or 
salt, to the desired degree. The skins were then Washed 
with water or a salt solution or a sodium hydroxide solu 
tion, and then put ‘in a salt solution (about 12%) with 
or without 0.5-2% of sodium hydroxide for 24 hours 
The skins were removed from the bath, wrung or cen 
trifuged, and placed into a chrome liquor as used in Ex 
ample I. A fully tanned alligator leather was obtained. 
This leather was retanned with vegetable tannin to ob 
tain an especially high luster. ' 
The same process can be applied to pigskins, snake 

skins, lizards, other reptiles, ?shes, birds (ostrich, etc.), 
and other skins. 

EXAMPLE XIX‘ 

Pig skins in a green, salted condition were put directly 
into a salt-sodium hydroxide-water solution of about 
3% salt, 3% NaOH, and a surface active agent using 
about 400-600% of vthis solution, based on the weight 
of the salted skins. The swelling of the skins was con 
trolled with water or salt, to the desired degree. The 
skins were then washed with water or a salt solution or a 
sodium hydroxide solution, and then put in a salt solu 
tion (about 12%) with or without 0.5-‘2% of sodium 
hydroxide for 20 hours. The skins were removed from 
the bath, wrung or centrifuged, and placed into a chrome 
liquor as used in Example I. A fully tanned pigskin 
leather was obtained. 

While we have set forth certain speci?c embodiments’ 
and preferred modes of operation of our invention, it 
will be understood that these are for the purpose of illus 
tration and that ‘the invention is not limited thereto, and 
may be changed or modi?ed without departing from the 
spirit of the disclosure or the scope of the appended 
claims. 
We claim: 
1. The method of producing chrome tanned leather 

which comprises ‘the following steps in stated order: (1) 
subjecting the raw hide to treatment in an aqueous al 
kaline treating bath at a pH of from 8 to 14, said bath 
containing an alkali consisting of compounds selected 
from the group consisting of sodiumhydroxide, sodium 
sul?de, sodium sul'fohydrate and mixtures thereof and a 
buffering agent consisting essentially of at least 0.25% 
of sodium chloride, based on ‘the weight of the hide, 
until the hide is in an alkaline condition and has been 
plumped to ‘the desired degree and the hair and ?esh 
prepared for removal; (2) removing the hair and ?esh 
from the hide; (3) subjecting said dehaired and de 
?eshed hide in an alkaline condition to treatment in an 
aqueous tanning bath having an acid pH below 7 con 
taining essentially as a sole tanning agent a one-bath 
conventional basi?ed chrome tanning agent for a period 
of fromabout 4 to 30 hours, and thereafter removing 
chrome tanned leather from said tanning bath. 

2. The process of claim 1 wherein the alkali is sodium 
sul?de. 

3. The process of claim 1 wherein the alkali is sodium 
hydroxide. ‘ 

4. The method of producing chrome tanned leather 
which comprises subjecting the raw hide to treatment in 
an aqueous alkaline treating bath at a pH of from 8 to 
14, said bath containing ‘from about 0.5 to 15% sodium 
sul?de and at least 0.25% of sodium chloride, based 
on the weight of the hide, until the hide has been 
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plumped and the hair and ?esh prepared for removal, 
the amount of said bath being from about 25 to 800% 
by Weight based on the hide treated, removing the hair 
and ?esh from the hide, subjecting the said dehaired and 
de?eshed hide in an alkaline condition to treatment in 
an aqueous tanning bath having an acid pH below 7 
containing essentially as a sole tanning agent a one-bath 
conventional basi?ed chrome tanning agent for a period 
of from about 4 to 30 hours, and thereafter removing 
said chrome tanned leather from said tanning bath. 

5. The method of producing chrome tanned ‘leather 
which comprises subjecting the raw hide to treatment in 
an aqueous alkaline treating bath at a pH of from 8 to 14, 
said bath containing from about 0.5 to 15% sodium sul 
?de and at least 0.25% of sodium chloride, based on the 
weight of the hide, for a period of about 2 to 48 hours, 
until the hide has been plumped, and the hair and ?esh 
prepared for removal, the amount of said bath being 
from about 25 to 800% by weight based on the hide 
treated, removing the hair and ?esh from the hide, sub 
jecting said dehaired and de?eshed hide in an alkaline 
condition to treatment in an aqueous tanning bath having 
an acid pH below 7 containing essentially as a sole tan 
ning agent a one-bath conventional basi?ed chrome tan 
ning agent for a period of from about 4 to 30 hours, 
and thereafer removing said chrome tanned leather from 
said tanning bath. 
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