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1. 

This invention relates to the production of arti 
ficial protein threads, fibres, filaments and the 
like, hereinafter generally referred to as threads, 
and is particularly concerned with the production 
of spinning solutions of keratin and regenerated 
keratin threads made from Such Solutions. 

Proposals have already been made for the pro 
duction of artificial threads from keratinous 
materials such as are present in Wool waste and 
animal hair, horns and hooves. Such proposals 
usually consist in dissolving or dispersing the 
keratin, after suitable pretreatment, in a liquid 
Such as cuprammonium Solution, aqueous Solu 
tions of urea. With or without reducing agentS, or 
aqueous ammonia, caustic Soda, or Sodium Sul 
phide solution, and extruding the solution or dis 
persion into a coagulant bath, generally an acid 
bath which contains one or more SaltS. 

It has been proposed to pretreat the keratinous 
material with oxidising agents. Thus, P. Alex 
ander, R. F. Hudson and M. Fox in "The Bio 
chemical Journal,' volume 46, No. 1 (1950) pages 
27-32 describe pretreating keratin with oxidising 
agents including peracetic acid, the keratin So 
treated being soluble in aqueous caustic Soda, 
ammonium hydroxide and urea, Solutions. It is 
believed that the action of peracetic acid is to 
oxidise and rupture the cystine link in the keratin 
so that the oxidised product is Soluble or dispersi 
ble in alkali. The use of peracetic acid as an 
oxidising agent on a commercial Scale, however, 
is undesirable; the acid itself is corrosive and 
unpleasant to operatives and in addition the man 
ufacture of the acid from acetic anhydride and 
hydrogen peroxide is dangerous in that the reac 
tion mixture may explode. 
The object of the present invention is to provide 
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an improved oxidative pretreatment of keratin , 
particularly for the manufacture of regenerated 
keratin fibres. 
According to the present invention, a proceSS 

for the oxidative pretreatment of keratin com 
prises subjecting the keratin to the action of 
hydrogen peroxide in the presence of ferrous sul 
phate and an acid. The preferred acid is sul 
phuric acid but other acids Such as phosphoric 
acid and acetic acid may also be used. The 
amounts of hydrated ferrous Sulphate and of Sul 
phuric acid used may be from 2 to 20 per cent by 
weight of the weight of keratin. It is preferred 
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2 
to use from 8 to 10 per cent of ferrous sulphate 
based on the weight of keratin. The amount of 
acid used should be sufficient to keep the ferrous 
Sulphate in Solution; 1 gram per litre of ferrous 
Sulphate usually requires approximately 1 gram 
per litre of Sulphuric acid. 
The keratin pretreated according to the inven 

tion is readily Soluble in dilute alkali and the 
present invention therefore also includes a proc 
eSS for the production of keratin Solutions com 
prising Subjecting the keratin to the action of 
hydrogen peroxide in the presence of ferrous sul 
phate and an acid and dissolving the oxidised 
keratin in an aqueous alkaline solution. The 
Solutions obtained according to the invention may 
be used directly as Spinning solutions in the man 
ufacture of artificial threads; they may also be 
used as Sizes and dispersing agents. 
The invention also includes a process for the 

production of regenerated keratin threads com 
prising subjecting the keratin to the action of 
hydrogen peroxide in the presence of ferrous sul 
phate and an acid, dissolving the oxidised keratin 
in an aqueous alkaline Solution, such as aqueous 
annonia, or aqueous caustic Soda solution, and 
extruding the Solution so obtained into an aque 
Ous coagulant bath containing one or more metal 
SaltS known to coagulate proteins; suitable salts 
are Sodium Sulphate, magnesium sulphate and 
aluminium Sulphate; mixtures of such salts may 
also be used. The bath preferably has a pH value 
between 5.0 and 9.0. 
The threads obtained according to the inven 

tion may be treated in the manner usual for arti 
ficial protein threads, including stretching, hard 
ening, and in Solubilising treatments. 
The stretching of the threads may be effected 

by passing the thread between godets, rollers or 
reels the peripheral Speeds of which are adjusted 
to give the desired amount of stretching; alterna 
tively a pair of tapered rollers may be used. The 
Stretching should usually be at least 50 per cent 
but is preferably higher, for example from 100 to 
300 per cent. Stretching may be effected in air 
Or in the presence of a coagulant bath free or sub 
Stantially free from hardening agents. 
The hardening baths may be any of the usual 

baths proposed for this purpose with casein 
threads, for example aqueous formaldehyde 
either alone or preferably in conjunction with one 
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or more metal salts such as Sodium sulphate, 
magnesium sulphate, aluminium Sulphate, cal 
cium chloride, zinc chloride, basic chronium Sull 
phate and zirconyl Sulphate. 
The threads after hardening are preferably 

subjected to an insolubilising treatment as usu 
ally applied to protein threads. The preferred 
insolubilising treatment is that using formalde 
hyde and Sodium bisulphate as described in 
United States Patent specification No. 2,385,674. 
The hardened threads may be subsequently 

stretched further and then treated in a further 
hardening bath without allowing them to con 

O 

tract as described in United States Patent specifi 
cation No. 2,290,789. 
The regenerated keratin fibres obtained accord 

ing to the invention are generally of the alpha 
configuration as shown by X-ray analysis, and 
possess a wool-like elasticity. . . 
The present invention is illustrated by the fol 

lowing examples: 
Eacample 1 
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The mixture was stirred for 3 hours with external 
cooling to keep the temperature about 20 centi 
grade. The mixture was then diluted with an 
equal volume of Water and, after stirring, allowed 
to Stand for 3 days. The Solid material was 
separated, dissolved and extruded as described in 
Example 1. 
The procedure described in Examples 1 and 2 

may be applied to rabbet down to give threads 
Jhaving teasile properties comparable with those 
of the regenerated wool products of Examples 1 
and 2. 
What We claim is: 

ii. A process for the oxidative pretreatment of 
keratin preparatory to its solution in an aqueous 
alkaline. Solvent, which comprises subjecting the 
keratin to the action of hydrogen peroxide in the 
presence of ferrous sulphate and an acid chosen 
from the group consisting of sulphuric acid, phos 

20 phoric acid and acetic acid. 2. A progess for the oxidative pretreatment of 
. keratin preparatory to its solution in an aqueous 

100 grams of wool waste were stirred at 20. 
icentigrade With 1500 ctbic centimetres of 100 
volume hydrogen peroxide containing 8 grams of 
ferrots Sulphate (FeSO4.7H2O) and 9 grams of 
Sulphuric acid per litre. The temperature of the 
mixture was maintained at 20 centrigrade by 
external cooling until the reaction Subsided. The 
mixture was allowed to stand at 20 Centrigrade 
for 16 hours. The fibres Were separated and 
washed with Water until they were free from the 
contents of the treating bath. The fibrous prod 
uct Was then stirred for 4 hours With 3 litres of : 
1.75 per cent aqueous ammonium hydroxide. The 
liquor was filtered off from a Small insoluble res 
idue and clarified by centrifuging in a gravita 
tional field of 1000Xg. The clear liquor was then 
stirred, and sufficient 2 N-Sulphuric acid added to 
bring the pH value to 4 so that a creamy white 
curd was precipitated. The curd was filtered off 
using a nainsook cloth and pressed free of ex 
traneous liquor. The Wet curd Was then redis 
Solved by the addition of Sufficient concentrated 
ammonia (sp. gr. 0.88) to raise the pH value to 
9.0. 

the viscous Solution obtained Was then centri 
fuged free from air and other particles and WaS 
then extruded into an aqueous Solution contain 
ing in each litre 450 grams of Crystalline mag 
nesium Sulphate (MgSO4.7H2O) and 50 grams 
of anhydrous Sodium Sulphate, the pH value of 
the solution being 7.0. The freshly extruded 
thread Was Stretched 200 per cent . On tapered 
rollers with inclined axes With the lower rollers 
rotating in a solution having the same composi 
tion as the coagulant bath. 
The threads were then collected on a godet 

and hardened for 2 hours at 50 centrigrade in a 
bath containing in each litre 10 grams of formal 
dehyde, 450 grams of crystalline magnesium sul 
phate and 150 grams of anhydrous sodium sul 
phate and then insolubilised by further treat 
ment for 2 hours in a bath at 45 centrigrade con 
taining in each litre 10 grams of formaldehyde, 
300 grams of sodium sulphate and 400 grams of 
sulphuric acid. The threads were then washed 
in Water and dried. 

Eacample 2 

100 grams of wool waste were stirred at 20 
centrigrade with 600 millilitres of 100 volume hy 
drogen peroxide containing 2 grams of ferrous 
sulphate and 10 millilitres of 5:N-sulphuric acid. 
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alkaline Solvent, which comprises subjecting the 
keratin to the action of hydrogen peroxide in the 
presence of ferrous Sulphate and sulphuric acid. 

3. A process for the oxidative pretreatment of 
keratin preparatory to its solution in an aqueous 
alkaline solvent, which comprises subjecting the 
keratin to the action of hydrogen peroxide in the 
presence of from 2 to 20 per cent by weight of 
ferrous sulphate and from 2 to 20 per cent by 
Weight of Sulphuric acid, both percentages being 
based on the weight of the keratin. 

-4. A proceSS for the production of keratin solu 
tions which comprises subjecting the keratin to 
the action of hydrogen peroxide in the presence 
of ferrous Sulphate and an acid chosen from the 
group consisting of sulphuric acid, phosphoric 
acid and acetic acid and dissolving the oxidised 
keratin in an aqueous alkaline solution. 

5. A process for the production of keratin solu 
tions which comprises subjecting the keratin to 
the action of hydrogen peroxide in the presence 
of ferrous Sulphate and sulphuric acid and dis 
Solving the Oxidised-keratin in a aqueous alkaline 
Solution. 

6. A proceSS for the production of keratin solu 
tions which comprises stirring together keratin 
and hydrogen peroxide in the presence of from 2 
to 20 per cent by weight of ferrous sulphate and 
from 2 to 20 per cent by weight of sulphuric acid, 
both percentages, being based on the weight of the 
keratin thereby oxidising the keratin, and dis 
Solving the oxidised keratin in an aqueous al 
kaline solution. 

7. A process for the production of regenerated 
keratin threads which comprises stirring together 
keratin and hydrogen peroxide in the presence of 
ferrous Sulphate and an acid chosen from the 
group consisting of sulphuric acid, phosphoric 
acid and acetic acid, thereby oxidising the keratin, 
dissolving the oxidised keratin in an aqueous al 
kaline Solution and extruding the solution so ob 
tained into an aqueous salt bath having a pH 
value between 5.0 and 9.0. 

8. A process for the production of regenerated 
keratin threads. Which eomprises stirring together 
keratin and hydrogen peroxide in the presence 
of ferrous Sulphate and sulphuric acid, thereby 
oxidising the keratin, dissolving the oxidised 
keratin in an aqueous alkaline solution and ex 
truding the Solution so obtained into an aqueous 
Salt bath;having a pH value between 5.0 and 9.0. 

9. A process for the production of regenerated 
keratin,threads which comprises stirring together 



2,649,857 
5 

keratin and hydrogen peroxide in the presence of 
from 2 to 20 per cent by weight of ferrous Sul 
phate and from 2 to 20 per cent by weight of sul 
phuric acid, both percentages being based on the 
weight of the keratin, thereby oxidising the 
keratin, dissolving the oxidised keratin in an 
aqueous alkaline Solution and extruding the Solu 
tion so obtained into an aqueous salt bath having 
a pH value between 5.0 and 9.0. 

FRANK HAPPEY. 
R. L. WORMEL. 
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