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My invention relates to carroting animal 
hair and wool that is to Say to preparing 
these materials for felting. 
The ordinary and universally practiced 

method for carroting animal hair consists in 
treating the same with an aqueous solution 
of mercury nitrate and nitric acid. 
It was assumed that in this carroting 

method the nitric acid acted as an oxidizing 
agent on the hair. The use of mercury being 
highly objectionable for hygienic reasons, 
it has been proposed to use nitric acid alone, 
but it was found that for obtaining an ade 
quate carroting effect the concentration of 
the nitric acid was far too high (30%) for 
practical purposes and that hair so treated 
could not be kept on store because the oxida 
tion continued even after the treatment, 
whereby the hair was made brittle and soon 
entirely lost its felting capacity. It has also 
been proposed to use other oxidizing agents 
for carroting hair such as peroxide of hydro 
gen, but in this case too the concentrations 
necessary for obtaining the desired result 
were too high for practical purposes. 
The object of my invention is to provide a 

process for carroting animal hair and wool 
which entirely avoids the use of mercury and 
permits to use solutions of a comparatively 
low concentration. 
I have discovered that all oxidizing agents, 

even in low concentration may be caused to 
readily exert an oxidizing action on animal 
hair and wool resulting in a very satisfactory 
preparation of the same for felting by add 
ing to such oxidizing agents substances, here 
inafter called oxygen conveyors, which facili 
tate the transfer of oxygen from the oxidiz 
ing agent to the animal hair and wool. 
While I do not wish to be understood to at 
tempt to give an exact theory of the part 
played by the oxygen conveyors in my im 
proved process I may say that many of the 
oxygen conveyors seem to take part in the 
reaction by taking up oxygen from the oxi 
dizing agent and then giving off such oxygen 
to the animal hair and wool thus being re 
duced again, while other oxygen conveyors 
deposited in a finely subdivided colloidal 
state on the hair or wool seem to exert only a simple catalytic or contact action without di 
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rectly taking part in the reaction, or it may 
be, that even those oxygen conveyors which 
apparently take part in the chemical reaction 
also exert catalytic or contact action, say by forming temporary deposits or precipitates 

on the hair or wool. Or it may even be that 
the hair and wool itself exerts or enhances 
catalytic action. 
As a matter of fact I have found that suit 

able oxygen conveyors are salts soluble in 
water of metals capable of forming a plu 
rality of oxygen compounds or oxides, the 
lower oxides being the more stable ones while 
being readily oxidizable by oxidizing agents. 
Such salts are those of silver, copper, lead, 
zirconium, bismuth, manganese, nickel, 
cobalt, iron, cadmium, cerium, chromium, 
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tungsten and molybdenum and I prefer to 
use the chlorides of the said metals, provided 
they be soluble in water. As oxidizing 
agents may use any oxygen carriers and the 
oxygen acids and salts of oxygen acids of the 
metals of the chromium group soluble it is 
water that is to say any compounds rich in 
and readily parting with oxygen. Such 
oxygen carriers are peroxide of hydrogen, 
the oxygen acids of halogens, persulphuric 
acid, Caro's acid or the salts of such acids in 
acidulated solutions, or mixtures of the said 
substances. The oxygen conveyors to be used to the 
greatest advantage in any particular case de 
pend on the nature of the oxygen carrier 
used. Thus when I use the highly reactive peroxide of hydrogen as an oxygen carrier, 
oxygen conveyors of comparatively low re 
activeness are preferably used such as salts 
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of copper, cobalt, nickel, iron, lead, silver, 
tungsten, molybdenum and the like, while 
when the oxygen carrier used is of compara 
tively lower reactiveness or parts less readily 
with its oxygen, such as chlorates or per 
sulphates, an oxygen carrier of a compara 
tively higher reactiveness has to be used such 
as chromic acid or bichromates. The latter, 
thus possibly give offin the first moment their 
oxygen to the hair or wool being reduced 
thereby, but being afterwards reoxidized to 
chromic acid or chromates by the oxygen car 
rier and thus act as oxygen conveyors. As 
above stated the solutions of the salts used, 
have to be acidulated. As acidulating 
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agents, I use sulphuric acid, or nitric acid; 
the latter then acts not only as an acidulating 
agent, but also as an oxygen carrier. In this 
case the oxygen carrier consists of a mixture 
of nitric acid and another oxygen carrier as 
above indicated. When peroxide of hydro 
gen is used as an oxygen carrier, an acidulat 
ing agent need not be used. The oxygen car 
rier and the oxygen conveyor are as a rule 
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applied simultaneously to the hair or wool. 
But if highly reactive oxygen carriers such 
as peroxide of hydrogen and highly reactive 
oxygen conveyors such as chromic acid or 
bichromates have to be used, they have to be 
applied to the hair or wool in succession for 
instance first the oxygen conveyor and then 
the oxygen carrier. 
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The concentrations of the solutions used 
are so low that they have no detrimental ac 
tion on the hair or wool. 

Eaamples. 
1. To hair and wool on the skin is applied a 

mixture of an aqueous solution containing 6 
to 10% by weight of peroxide of hydrogen 
serving as an oxygen carrier and 1 to 2% of 
bismuth, cobalt or cerium in the form of a salt, soluble in water by spraying or brushing 
or in any other known or preferred manner, 
The skins are then dried at a temperature of 
70 to 100° centigrade. The hair and Wool 
will be found to be thoroughly carroted and 
may then be further worked in the well 
known manner. 

2. To hair or wool on the skin is applied, 
as in Example 1, an aqueous solution contain 
ing 5 to 10% by weight of nitric acid 3 to 5% 
of peroxide of hydrogen and 1 to 2% of 
silver, lead, zirconium, bismuth, manganese, 
nickel, cobalt, iron, cadmium or cerium, in 
the form of a salt soluble in water, the said 
salts acting as oxygen conveyors while the 
peroxide of hydrogen acts as an oxygen car 
rier, and the nitric acid as an acidulating 
agent. The further treatment is the same as 
in Example 1. 

3. To hair or wool on the skin is applied, as 
in Example 1, an aqueous solution containing 
5 to 10% of nitric acid acting as an acidulat 
ing agent, 3 to 5% of peroxide of hydrogen, . 
acting as an oxygen carrier or oxidizing 
agent and 1 to 2% of tungsten or molybde 
num in the form of a tungstate or molybdate 
soluble in water and acting as an oxygen 
conveyor the tungsten or molybdenic acid be 
ing oxidized by the peroxide of hydrogen 
to pertungstic or permolybdenic acid respec 
tively which gives of oxygen to the hair or 
wool being reduced to tungstic or molybdenic 
acid respectively and this is oxidized in turn 
by the peroxide of hydrogen and so on. The 
further treatment is the same as in Exam 
ple 1. 

4. To hair or wool on the skin is applied, 
as in Example 1, an aqueous solution con 
taining 2% by weight of potassium chlorate, 
1% sulphuric acid and 0.1% of chromium in 
the form of chromic acid or of a bichromate 
soluble in water; the further treatment is 
the same as in Example 1. 

5. To hair or wool on the skin is applied, 
as in Example 1, an aqueous solution contain 
ing 4% by weight of ammonium persulphate, 
2% sulphuric acid and 1% of chromium 
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alum. The further treatment is the same as 
in Example 1. 

6. To hair or wool on the skin is applied 
as in Example 1 an aqueous solution contain 
ing 2% by weight of nitric acid 1% of am 
monium persulphate and 1% chromium in the 
form of chromic acid or of a bichromate. 
The further treatment is the same as in Ex 
ample 1. 

7. To hair or wool on the skins is applied 
as in Example 1, an aqueous solution con 
taining 1.5% by weight of potassium chlo 
rate, 4% of ammonium persulphate and 1% 
of chromium in the form of chromic acid or 
of a bichromate. The further treatment is the 
same as in Example 1. 

8. To hair or wool on the skin is applied, 
as in Example 1, an aqueous solution contain 
ing 3% by weight of ammonium persulphate 
2% of sulphuric acid and 0.4% of chromium 
in the form of chromic acid or a bichromate. 
In Examples 4 to 8 the potassium chlorate 

and ammonium persulphate act as oxygen 
carriers, the chromic acid bichromate and the 
chromium alum act as oxygen conveyors and 
the Sulphuric and nitric acid act as acidulat ing agents. 
The above described process is also appli 

cable to hair or wool cut from the skin but in 
this case the concentrations above indicated 
will have to be notably reduced, say to one 
quarter or one tenth of those above given, 
according to the degree of concentration of 
the liquid remaining on the hair or wool after 
removal of the excess of liquid and according 
to the nature of the hair and wool treated. 
I wish it to be understood that I do not 

claim the use of nitric acid and a metal or 
metal salt without the use of an oxidizing agent. 
What I claim is: . 
1. In carroting animal hair and wool the step comprising the application to the hair 

and Wool of an aqueous solution of an oxygen 
carrier and of an oxygen conveyor and of 
nitric acid. 
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2. In carroting animal hair and wool the 
step comprising the Fiction to the hair 
and wool a mixture of aqueous solutions of 
an oxygen carrier and of an oxygen conveyor 
and nitric acid. 

8. In carroting animal hair and wool the step comprising the application to the hair 
and Wool of an aqueous solution of an oxygen 
carrier and of an oxygen conveyor, such Oxygen conveyor consisting of an oxygen 
compound of a metal having a plurality of de 
grees of oxygenation, those poorer in oxygen 
being readily converted into those richer in 
Oxygen by the oxygen carrier and the com 
pounds of such metals richerin oxygen being capable of readily giving off oxygen to the 
hair and wool. 

4. In carroting animal heair and wool the 
step comprising the application to the hair 
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and wool of an aqueous solution of an oxygen 
carrier and of an oxygen conveyor, such 
oxygen conveyor consisting of an oxygen 
compound of a metal of the chromic group. 

5. In carroting animal hair or wool the 
step comprising the application to the hair 
and wool of an aqueous solution of an oxygen 
carrier and of an oxygen conveyor, such 
oxygen conveyor consisting of a tungstate 
soluble in water. - 

6. In carroting animal hair and wool the 
step comprising the application to the hair 
and wool of an aqueous solution of an oxygen 
arrier and of an oxygen conveyor, such 
Oxygen conveyor consisting of a tungstate 
Sofile in Water, the oxygen carrier consist 
ing of peroxide of hydrogen. 

In carroting animal hair and wool the 
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step comprising the application to the hair 
and wool of an aqueous solution of an oxygen 
carrier and of an oxygen conveyor, such 
oxygen conveyor consisting of a tungstate 
soluble in water, the oxygen carrier consist 
ing of peroxide of hydrogen and an acidu lating agent. 

8. In carroting animal hair and wool the step 
comprising the application to the hair and 
Wool of an aqueous solution of an oxygen 
carrier and of an oxygen conveyor, such 
Oxygen conveyor consisting of a tungstate 
solublein water, the oxygen carrier consisting 
of peroxide of hydrogen and nitric acid act 
ing as an acidulating agent, 

in testimony whereof I have affixed my signature. 
ERICH BÖH.M. 

20 

25 

30 


