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This invention relates to the unhairing of hides 
and skins, which is a preliminary step in their 
conversion into leather. An object of the inven 
tion is to provide a new class of unhairing agents 
which are suitable for use as unhairing acceler 
ators in unhairing baths containing lime, sodium 
hydroxide or other alkaline hydrolyzing agents. 
A further object of the invention is to provide 
a class of unhairing agents or accelerators which 
will effect the removal of hair roots as Well as 
hair from hides or skins without damaging the 
hair or skin. A still further object of the inven 
tion is to provide a class of unhairing accelerators 
which will contain or develop, in addition to 
groups having a reducing or hydrolyzing action. On 
the keratin of the hair roots, also groups having 
a solvent or emulsifying action on the fat sur 
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rounding these roots in the hair pockets. 
We have found that xanthates are excellent un 

hairing accelerators for baths containing alka 
line hydrolyzing agents, and particularly for lime 
baths. We have tested a large number of xan 
thates as accelerators for unhairing baths of this 
type, and they all appear to have a good unhair 
ing action. Some of the higher alkyl xanthates 
such as the xanthates of dextrose, sucrose, and 
the like are not quite as efficient as are the lower 
Xanthates by reason of their higher molecular 
weight but aside from this limiting factor the 
Xanthates as a class comply with all the require 
ments of the present invention, 
The xanthates have the following type formula: 

O Alk 

c4s 
N 
SMe 

in which Alk may be a primary, secondary or even 
a tertiary alkyl radical and Me is a positive group 
capable of forming a salt with the xanthate such 
as sodium potassium, calcium, ammonium or 
any other alkali or alkaline earth metal or basic 
groups such as methylamine, dimethylamine, 
guanidine, etc. They are prepared according to 
known methods by the interaction of carbon 
bisulfide and alkali metal hydroxides in an ex 
cess of an alcohol corresponding to the desired 
alkyl radical, or by reacting a carbonate or other 
salt of the desired basic group, for example guan 
idine carbonate, with a mixture of the alcohol 
and carbon bisulfide in the presence of barium 
hydroxide. 

It is evident from the association of groups 

(C. 149-2) 
contained in this class of compounds that its 
nucleus will have a strong affinity for fat and 
will readily penetrate the fat of the hair pockets. 
It is also evident that the compound will have 
both a reducing and hydrolyzing action on the is 
disulfide linkages of the keratinous hair roots for 
it contains the group -SMe which is known to 
have Such an action. The xanthates as a class 
are neutral or only slightly alkaline, they are 
water-soluble, and of relatively low molecular 10 
weight. Accordingly, they fulfill all the condi 
tions necessary for a successful unhairing agent 
capable of liberating hair at its roots. 
The xanthates of the present invention may 

be applied to the hides or skins by any known 15 
or approved method. Thus, for example, they 
may be incorporated in an unhairing bath of 
lime in which the hide is immersed, or they may 
be applied in the form of a depilatory paste Such 
as is frequently used in unhairing sheepskins, 20 
When so applied, they constitute excellent un 
hairing accelerators for alkaline unhairing agents 
such as lime and sodium carbonate, and they may 
also be used to advantage in admixture with 
known unhairing accelerators such as red arsenic 25 
or sodium sulfide; with reducing agents such as 
sodium hydrosulfite; and with proteolytic en 
zymes such as pancreatin. 
The xanthates and other depilatories of the in 

vention may be used in admixture with the above 30 
described materials or as a separate treatment 
preceding or following their use, or both. For 
example they may be used for extracting hair 
roots from stock which has been unhaired by 
other processes which leave some or all of the 35 
hair roots intact. This is sometimes done pur 
posely in the manufacture of patent leather by 
treating light stock with a strong bath contain 
ing sodium sulfide to dissolve or weaken the hair 
and cause it to break off at the Surface of the 40 
skin. The stock may then be treated with a 
bath containing one or more of the unhairing 
agents of the present invention in order to loosen 
the hair roots. 

Unhairing baths or pastes containing the un- 45 
hairing agents of the present invention may also 
contain auxiliary materials such as wetting 
agents, penetrating agents, emulsifying agents, 
softening agents and the like. An example of 
such an auxiliary material is the sodium salt of 50 
isopropyl naphthalene sulfonate, which is a well 
known wetting and penetrating agent.   
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The invention will be illustrated by the follow 

ing specific examples, which show representative 
unhairing agentS or accelerators included therein 
and representative methods of application. It 
should be understood, however, that these ex 
amples are given primarily by way of illustration 
and that the invention in its broader aspects is 
limited only by the claims appended hereto. 

EXAMPLE 1. 

This example illustrates the use of Xantha tes 
as unhairing accelerators in conjunction with 
alkaline hydrolyzing agents. The Xantha,tes Were 
dissolved in lime Solutions or suspensions and 
used according to standard commercial methods 
for unhairing Steer and goatski.S. 

Procedure 

a. Steer hide-Domestic Wet-salted Steer hides 
were weighed and washed in running water for 
One-half hour, soaked overnight, and again 
washed for one-half hour in a drum. The hides 
were then suspended in four times their weight 
of lime solution containing an amount of line 
equal to 8% of the weight of the hides before 
Soaking and an amount of Xanthate or other 
accelerator as indicated in this and other eXan 
ples. The hides were agitated for about one-half 
minute every hour during several hours on the 
first and on the Second day, and tested for hair 
looseness after 8, 24 and 48 hours. 

b. Goatskins.--Dried goatskins were weighed 
and soaked for two days changing the SOaking 
water once every day, then washed in running 
Water for thirty minutes. The skins were then 
suspended in four times their weight of lime 
solution containing an amount of line equal to 
20% of the weight of the skins before soaking 
and an amount of accelerator as indicated. 
In most cases the unhairing agents were tested 

in various concentrations. The percentage given 
in the following tables is the lowest quantity 
Which gave the results indicated. These per 
centages are based on the weight of the hides 
before soaking. 

Terns tSed 

The following terms have been adopted for the 
sake of simplicity and will be used in this and 
subsequent examples. The Values represent the 
average results obtained by an eXperienced ob 
server from several tests. 
1. Unhairing acceleration 

Eaccellent: On steer hide the hair comes Off 
easily after 24 hours or less with practically no 
fine hair remaining when the skin is pressed with 

2,169,148 
a dull unhairing knife in the direction of the 
hair. After 48 hours the hair, including all fine 
hair, comes off very easily when the hide is simply 
rubbed with the finger. On goatskins, the same 
results are obtained after 48 hours and 62 hours 
respectively. 
Very good. On steer hide the hair comes off 

With an unhairing knife after 24 hours, but some 
fine hair remains which after 48 hours can also 
be removed by using an unhairing knife with 
slight preSSure. All the fine hair cannot be re 
moved using finger pressure alone. For goat 
skins these times are 48 hours and 72 hours re 
Spectively. 
GOOd. The hair is not sufficiently loose after 

24 hours but can be satisfactorily unhaired after 
48 hours for steer hide and 72 hours for goat 
Skins, using medium pressure on the unhairing 
knife. 

Fair. The hair is insufficiently loose after 48 
hours for Steer hide and 72 hours for goatskins, 
but considerably better than with pure lime 
Solutions. 

POOr. The hail looseness is no better than with 
line alone. 

2. Plumping.-The terms “much', 'little' and 
'n One' are self-explanatory. 

3. Condition of hair.-The hair after 48 hours 
unhairing W&S examined with a magnifying glass 
for the presence of hair roots and for signs of 
attack. It was tested for strength by pulling it, 
apalt With the fingers. 
A. Excellent. Strong hair with roots intact. 
B. Strong hair but with roots broken off. 
C. Weak, hair attacked. 
D. Hair destroyed. 
4. Condition of Skin.--The skin after unhairing 

and Scudding was examined for clearness, smooth 
ness of grain and for discoloration. 

A. Clear, Smooth grain, uniform color. 
B. GOOd grain, but discolored. 
C. Grain attacked. 
5. Odo? Of lime Solution.-The intensity and 

chal'acter of the predominating odor of the lime 
Solution, skin and hair was observed and is noted 
under "odor of limes'. The following terms are 
USed: 

Sl: Slight, inoffensive, 
Notic: Noticeable, but not offensive. 

the same as sodium sulfide. 
Bad: Definitely disagreeable. 
H2S: Odor of hydrogen sulfide. 
Anna: Odor of annonia. 
S: Undeterminable organic sulfur Smell other 

than mercaptain. 

About 

Summary of results 

Unhairi Condition of - nnauring Accelerator again Percent Odor of line 
Hair Skin 

Sodium methylxanthate-------------------- Excellent---- 0.5 A. A. S. S. 
Potassium ethylxanthiate - Yam V ... 5 A. A. Do. 
Sodium ethylxanthate--- .5 A. A. Do, 
Sodium isopropylxanthate 5 A. A. Do. 
Potassium Sec. butyl xanthate. Very good. ... 5 A. A. Do. 
Xanthate of glycol------------------------------- do------- ... 5 A. A Notic. HS and S. 
SE: of glycerine- ... 5 A. A. Do. 

;Xanthate of glucose. ... 5 A A. Do. 
Xanthate of sucrose.-- ... 5 A. A. Do, 
Santhat of Imolasses. A. B brown Do. 
Xanthate of hydrogenated sugar- W M - A. A. Do. 
Xanthate of aminated Sugar--------------------- do------- A. A. Do. 
Xanthate of methylamine sugar...---------------. do------- A. B brown Do. 
Xanthiate of starch----------- A. A. DO, 
Xanthate of cellulose A B D0. 
Sodium sulfide- C-D B- Netic. HS. 
Dinnethylamine- 1 A. A. Bad. 
line alone.--------------------------------- 1. A. A. S. anm. 
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The above results show that the Xanthates de 

rived from monohydric alcohols are more effec 
tive as unhairing accelerators than those of poly 
hydric alcohols, which are in turn better than 
those derived from sugars. They also show that 
the effectiveness of the accelerator decreases with 
increasing molecular weight. Sucrose Xanthate 
is apparently an exception to this rule, since it 
is better than the xanthates of glycol and glyc 
erine. 

It will be noted that all the xanthates as a class 
produce hair of excellent quality with the hair 
roots still attached after unhairing. The skin was 
in all cases clean, white and of good grain except 
when using the xanthates of molasses and meth 
ylaminated sugar. All the xanthates produce a 
degree of plumpness classified as "little'; the 
skin is less plump than with sodium sulfide but 
a little more plump than with dinnethylamine. 
Sodium sulfide, dimethylamine and lime alone 

were tested simultaneously with the Xanthates 
for purposes of comparison and the results are 
given in the table. It will be noted that sodium 
sulfide attacks both the hair and the skin, and 
while the ease of unhairing after 24 and 48 hours 
was rated as "excellent' an examination of the 
hides after unhairing showed that most of the 
hair roots were still embedded in them. Dimeth 
ylamine, while a good unhairing accelerator, de 
velops a bad Odor. 

EXAMPLE 2 

This example illustrates the use of the un 
hairing agents of the invention in depilatory 
pastes for use on sheep skins. 
A standard depilatory paste consists of hydrat 

ed line, unhairing accelerator and water. Equal 
volumes of pastes were made up using 30% of 

i lime, base on the soak-weight of the sheep skins, 

50 

55 

70 

5 

and varying amounts of accelerator and water. 
In Some cases kieselguhr was added to increase 
the stiffness. Sodium ethyl xanthate and xan 
thate of sucrose were tested against a standard 
depilatory paste containing 30% of lime, 15% of 
crystal sodium sulfide and 55% of water. Addi 
tions of sodium hydroxide, red arsenic, pancreatin 
and Sodium hydrosulfite to the xanthate were al 
so tried. 

I 

Procedure 

Domestic long-wool sheep skins were washed in 
a drum for one-half hour and soaked overnight 
at 15° C. The skins were then pressed by hand 
to remove as much of the surface water as possi 
ble, painted uniformly on the flesh side with the 
depilatory paste, folded together flesh against 
flesh and tested for hair looseness after 8, 16 and 
24 hours. 

Results 

The following formulas gave as good unhair 
ing as 15% sodium sulfide after 8 hours: 
10% sodium ethyl xanthate +2% NaOH. 
10% sodium ethyl xanthate -- 1% NaOH--1% 

red arsenic. 
5% sodium ethyl xanthate --2% NaOH-2% 

Na2SO4, 
After 24 hours sodium ethyl Xanthate alone 

gave excellent results in concentrations as low 
as 3%, while the xanthate of sucrose in concern 
trations of 5-10% gave as good results as sodium 
sulfide. In all cases the appearance of the skin 
was better when the Xanthates were used than 

3 
with sodium sulfide and the wool was less at 
tacked. 

ExAMPLE 3 

This example illustrates the use of the unhair 
ing agents of the present invention in conjunc 
tion with other unhairing agents. In many cases 
the mild action of our unhairing agents will per 
mit their use in admixture with cheaper and less 
satisfactory materials while still retaining at 
least Some of the advantages of the invention. 
The tests were made on goatskins and steer 

hide using the procedure and type of lime bath 
outlined in Example 1. However, the effect of 
variations of temperature in the unhairing bath 
was also noted. All percentages are based on 
the soak-weight of the hides or skins; that is to 
Say, their weight before soaking. 

Table of results 

Unhairin Sodium Ten- g ity SSS NaOH: 
xanthate ture Steer Goat 

Percent Percent Perce 
Excellent---- Very good. 
Fair--------- Fair. 

- - - - - do.----- Poor. 

Excellent---- Good. 
- - - - - : W. Do. d 
- - - - - 0------ werygo00. Wery good... Good. 
Exeelent---. Very good. 

- - - - - do------ Do. 

30 50 2 
.50 -------- 2 

Red 
arsenic 

30 .20 -------- 
30 .20 2 
30 .20 - - - ---- 
30 .20 2 

- - - - - - - - - - .50 2 

With 1% sulfide the hair was weak after 48 hours 
both on the steer and on the goatskins and the 
skin appeared stained. With 0.75% the skin 
was slightly stained, but the hair was strong. 
All other combinations gave strong hair and a 
clean skin. 
The goatskin pieces used in these tests were 

not easy to unhair. While fine differences could 
not be detected between some of the variations 
used, it was very evident that the addition of 
sodium sulfide, sodium hydroxide and red arsenic 
considerably increased the unhairing action of 
sodium xanthate and made it possible to reduce 
the amount of the latter and obtain the same 
results. Increase of temperature also accelerated 
the unhairing action markedly. A combination 
effect seems to be best. The best results were 
obtained with .30% xanthate, .20% red arsenic, 
.2% sodium hydroxide at 85 F. Red arsenic 
was more effective than sodium sulfide. The 
higher temperature and .2% NaOH gave also 
the best result in the sodium sulfide series. 

All pieces where sodium hydroxide had been 
added were noticeably plumper than the others 
but none was excessively plump. 

ExAPLE 4 

Good results are also obtained when the un 
hairing agents of the present invention are used 
in conjunction with sodium hydrosulfite, with 
or without the addition of alkalies such as so 
dium hydroxide. The procedure used and type 
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4 
of lime bath was identica. With that described in 
Exampie i. 

Totte of Restlis 
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greatly depending on the amount of lime, agita 
tion and type of skin used. 

Selen Hyd Results Ef ethy youro xis sulfite NO Plumping 

tate Steer Goat Skin Hair 

Percent Percent Percent 
Excellent.-------------- Very good------------- A. D Mitch. 

- Very good------- --- Good----- -- A C Do. 
Fair------------- - Fair---- -- A A. Little. 
Excellent------ - Excellent. A A. Do. 

75 - - Very good m- A A. DO. 
50 i---------------- Very good.---- - Good------- A. A. None. 

. 40 . 10 -...----- Excellent.-- Very good -- A A. Little. 
30 Excellent. -- A A. Do. 
20 Good.---- A. A Much. 
40 Excellent- -- A A. Do. 
30 20 .2 -----00------- - - - - - - - - - - - - - - - - do---- A A. DO. 

l -------- .2 -----do----------------------- do---- - A A. Do. 
50 Very good A. A Little. 
30 Excellent. - - - A A Much. 
30 Very good.------------ A. C Do. 

Sodium hydrosulfite had a very good unhairing EXAMPLE: 5 
action and produced a clean skin, but it attacked 
the hair when used in concentrations high 
enough for effective unhairing. Sodiun Xan 
thate in concentrations as high as 1% did not 
attack the hair. 
The mixtures of xanthate and hydrosulfite 

gave much better results than either of these 
agents alone. The combination .30% Xanthate 
and .20% hydrosulfite gave the best unhairing, 
a clean skin and strong hair. Addition of Sodium 
hydroxide was also beneficial, the most effective 
mixture being .30% xanthale, .20% hydrosulfite 
and .2% sodium hydroxide. 

Additional tests were made on goatskins and 
steer hides to show the effect on unhairing of 
additions of red arsenic (AS2S2) and of varying 
amounts of sodium hydroxide. It was found 
that the combination of 0.5% sodium ethyl gran 
thate, 0.5% sodium hydrosulate and 0.25% red 
arsenic in a line bath containing 0.5% NaOH, 
all based on the soak-Weight of the hides, gave 
the best inhairing after 24 hours, but that this 
combination attacked the hair after 48 hours. 
The following table shows that, larger amounts 

of xanthate and hydrosulfite will in prove the 
unhairing during the first 24 OUIS, but that 
after 48 hours the results are agot the Sane 
whether larger or Salei' ainous are used. 

fictie of results 

The unhairing agents of the present invention 
may also be used in unhairing proceSSes employ 
ing proteolytic enzymes such as pancreatin, and 
papain. When so used they produce a cleaner 
and finer grain and increase the efficiency of the 
unhairing process. 

Tests Were made On Steer hides sing the pro 
cedure and type of line bath described in Exam 
ple 1 and a temperature of 30° C. The enzyme 
preparations Were first Suspended in a Small 
amount of Water and then added to the lime 
liquors containing the accelerators. 

Table of results 

Accelerator combination Unhairing 

.5% Xanthate------------------------------------------ Good. 

.5%. Xanth ate --.2% pancreatin------- Very good. 

.3% Xanthate --.2% As2S--.1% NaOE.----------------- Excellent. 

.3% xanthate --.2% As2S2.1% NaOH-.2% pancreatin. 0. 

.3% Xanthate --.2% NagSO4 --.1% NaOH...----------- DO. 

.3% Xantha te --.2% Na2SO4--.1%NaOH --.2% pancre- DO. 
atiE. 

Tests of SOdium ethyl Xanthate were also made 
in Solutions containing sodium carbonate and 
ammonium chloride, but no line, adjusted to a 
pH between 8 and 9 and a temperature of 30° C. 
0.5% of the Xantha,te and 0.2% of pancreatin 

Tri- Condition after 
Mixtures - Jnhairing Purnping 48 hrs. 

48 hrs. -- 
24 hrs. 48 hrs. Skin Elair 

.3 xanthate .2 hydroSulfite-------------------- Good-------------- Excellent - Little- A. A. 

.5 xanthate 2 hydrosulfite------------------------- do---------------- do---------- (do------- A A. 

.5 xanthate .2 hydrosulfite-------------------- Good to cxcellent.-- do------- Much----- A. A. 

.5 xanthate .5 hydrosulfite.--------------------...- do---------------- do----------do------- A. B 

.25 red arsonic 34% NaOH xanthate--.25 red a- - - - - -m -m a do------- A. A. 
arsenic 3.5% NaOH. 

.3 xanthate.2 hydrosulfite-i, NaOH. Little A A. 
3 xanthatc.2 hydrosulfitc-.2% NaOH. m A. A 
.3 xanthate-2 hydrosulfite-.5% NaOH A. A. 
.3 xanthate-25 red arsenic .2% NaOH- A. A. 
.3 xanthate-25 red arsenic .5% NaOH------. A. A. 

With 0.5 sodium hydroxide the skins plumped 
too much and did not unhair as Well as with 
less. There was little difference between 0.1 and 
0.2% of sodium hydroxide. Apparently it is best 
to add enough caustic Soda, to obtain the highest 
degree of alkalinity without excessively plumping 
tha hides or skins, and this aimount may vary 

Were added to these solutions and the unhairing 
action Was noted. It was rated as “very good'. 

EXAMPLE 6 

Another field of application of the unhairing 
agents of the present invention is their use prior 
to Or Subsequent to other unhairing accelerators. 
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For example, it is possible to avoid the severe 
action of such accelerators as sodium sulfide and 
sodium hydrosulfite on the hair and grain of the 
skins by immersing them for only a short time in 
limes containing these materials and then finish 
ing the unhairing in a lime bath containing a 
Xanthate. 

Unhairing tests were made on steer hide ac 
cording to this procedure using the methods out 
lined in Example 1 with 8% lime and 400% water 
in both unhairing baths except in the bath con 
taining sodium carbonate and ammonium chlo 
ride, where no lime was used. 

5 
period of time with an unhairing composition 
comprising an aqueous dispersion of a xanthate 
of a monohydric primary alcohol. 

3. A method of unhairing hides and skins 
which comprises contacting them for a sufficient 
period of time with an aqueous dispersion of an 
ethyl Xanthate. W. 

4. A method of unhairing hides and skins 
which comprises contacting them for a sufficient 
period of time with an aqueous dispersion of so 
dium ethyl Xanthate. 

5. A method of unhairing hides and skins 
which comprises contacting them for a sufficient 

* , Table of results 

Unhairing Cond 
0. Ibath Hrs II bath hair 

24hrs. 48 hrs. 

1% sodium sulfide----------- 8.5% sodium ethylxanthate Good-------. Excellent--- B 
1% sodium hydrosulfite 8.5% sodium ethylxanthate ----- do------------ do------- B 
1% red arsenic-------- 8.5% sodimethylxanthiate ----- do------------ do------- A. 
1% sodium sulfate.------ --- 48 --------------------------------- do------------do------- C 
1% sodium hydrosulfite------------- 48 --------------------------------- do------------do------- D 
.5% red arsenice.25% NaO.------ 24 .3% sodium ethylxanthate Fair.----...- Very good. A 
.5% Irsenich:25 NaOH--.3% 48 ---------------------------- Good-------- Excellent. A 
case. 

.2% hydrosulfite--.25 NaO-------- 24.3% sodium ethylxanthate Fair--------- Good-------- A. 

.2% sulate-2s NaOH-.3% 2 ---------------------------- Good-------- Excellent. A 

.2% sulfite+2, NaOH-.3% 24.3%pancreatin.----------------- do.------ Very good. A 

.2% hydrosulfite, .25% NaOH, .3% 48 ---------------------------- Wery good. Excellent. A 
xanthate, .3% pancreatin. 

.3% Pseatin, NaCO-NEC 24 .2% hydrosulfite, .25% Poor-------- Good.------- A. 
(pH 8.5). NaOH, .3% xanthate. 

Sodium hydrosulfite and sodium sulfide alone 
attacked the hair very seriously after 24 and 48 
hours unhairing. The hair was not attacked, or 
only slightly so, when the treatment with these 
agents was short and followed by a final unhair 
ing with sodium xanthate. Separate pretreat 
ment with Small quantities of sodium hydrosul 
fite, red arsenic and caustic soda, followed by a 
treatment with Xanthate, did not give as good 
results as when these agents were all together 
from the start. 

Pancreatin also gave better results when used 
in conjunction with the Xanthate and the other 
agents than when used either prior to Or follow 
ing these agents. 
This application is a division of Our Copending 

application Serial Number 21,182, filed June 1, 
1938. 
What We claim is: s 
1. A method of unhairing hides and skins 

which comprises contacting them for a suft 
cient period of time with an unhairing composi 
tion comprising an aqueous dispersion of a 
xanthate, 

2. A method of unhairing hides and skins 
which comprises contacting them for a sufficient 

period of time with an unhairing composition 
comprising an aqueous dispersion containing a 
Xanthate together with another unhairing, ac- . 
celerator. 

6. A method of unhairing hides and skins 
which COmprises contacting them for a sufficient 
period of time with an unhairing composition 
comprising an aqueous dispersion containing a 
xanthate together with red arsenic. 

7. A method of unhairing hides and skins 
which comprises contacting them for a sufficient 
period of time with an unhairing composition 
Comprising an aqueous dispersion containing a 
xanthate together with a water-soluble hydro 
sulfide. 

8. A method of unhairing hides and skins 
which comprises contacting them for a sufficient 

O 

5 

20 

25 

30 

35 

40 

45 

period of time with an unhairing composition 50 
comprising an aqueous dispersion Containing a 
xanthate together with a proteolytic enzyme, 

9. A deplatory composition Comprising an al 
kaline hydrolyzing agent and a Xanthate. 

10. A depilatory composition comprising lime 55 
and a Xanthate. 
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