
;e3eb+$$%t(jv(b*6+Tb+eWO 03/056D76   Phytoprotein synthetic fibre and
method of manufacture 5 thereof Technical field 10 This invention relates
to a certain type of textile material and the method of manufacture
thereof. To be precise, it relates to a certain type of synthetic textile
fibre containing phytoprotein and the methods of producing this synthetic
fibre. 15 Background art Apart from natural silk, textile threads composed
of fibres containing protein of which there is general knowledge ~0 include
a certain type of lactose composite silk which was disclosed in Japan in
"Fibrous Protein Chemistry" and which was based on protein extracted from
cow's milk. This protein was mixed with acrylonitrile to form a composite
lactose silk. Due to the use of animal proteins as raw material in 25 this
type of composite silk this product was extremely expensive. In order to
make the best use of available resources and in order to reduce the cost of
composite silk whilst ensuring 30 that products retain acceptable
characteristics, the present inventor has already disclosed a certain type
of phytoprotein composite silk and the method oL its   - 2  manufacture in
Chinese patent 99116636.1, and this type of composite silk possessed
characteristics similar to silk; the phytoprotein content of this type of
composite silk was between 23-55 of the overall content. However, after
further S research and trial-production by the present inventor, it was
discovered that there was a still greater potential for development of
composite silk based on phytoprotein; the synthetic fibres thus produced
exhibited even better properties than current composite silks, for instance
in 10 terms of breathability. In addition, due to the relatively long
duration of the production cycle involved in the manufacturing method
outlined by the above-mentioned patent, 



the yield was relatively low. 15 Summary of the invention The main object
of this invention relating to phytoprotein synthetic fibre is to provide a
synthetic fibre with optimum breathability, exhibiting characteristics
similar to cashmere. The main object of the phytoprotein synthetic fibre
manufacturing method provided by this invention is to resolve the problems
of the lengthy production cycle and low 25 yield associated with current
manufacturing methods. The phytoprotein synthetic fibre provided by This
invention is composed of phytoprotein and polyvinyl alcohol phytoprotein
making up A parts of the two mat=rim s, where A 30 is equal to or greater
than 5 parts and less than 23 parts, and polyvinyl alcohol making up B
parts, where P. to greater than 77 parts and equal to or less than 95
pa:.,::;.   - 3  Furthermore, a preferable proportion of phytoprotein to
the total content of materials is A parts, where A is equal to or greater
than 5 parts and equal to or less 22 parts; S polyvinyl alcohol constitutes
B parts of the total content of materials, where B is equal to or greater
than 78 parts and equal to or less than 95 parts. The optimum proportion of
phytoprotein to the total content of materials is A parts, where A is equal
to or greater than 10 and equal to 10 or less than 18; polyvinyl alcohol
making up B parts of the total content of materials-, Where B is equal to
or greater than 82 parts and equal to or less than 90 parts. Most
preferably, apart from the aforementioned phytoprotein 15 being a protein
extracted from soya beans, peanuts, or cottonseed or rapeseed cake or maize
germ or walnuts or sunflower seeds, it may also rely on protein isolated
and extracted directly from Soya beans or peanuts or cottonseed or rapeseed
by soaking and wet grinding, or it may also rely ?0 on protein isolated and
extracted by crushing, degreasing and soaking, or it may also rely on
protein isolated and extracted by germ pressing, followed by fragmentation
and degreasing. 25 The phytoprotein synthetic fibre manufacturing method
provided by this invention encompasses a semi-finished product
manufacturing process and a semi-finished product acetalization and
finishing process which t'ie'd the finished 



product and can be characterised as follows: the steps for 30 manufacturing
the semi-finished product are:   - 4 a. Preparation of a proportioned
spinning dope of phytoprotein and polyvinyl alcohol, such proportioning
resulting in phytoprotein making up A parts of the total content of the two
components, where A is 5 equal to or greater than 5 parts and less than 23
parts, and polyvinyl alcohol making up B parts of the total content of the
two components, where B is greater than 77 parts and equal to or less than
95 parts: 10 b. Wet-spinning on a wet-spinning frame after deaerating the
spinning dope; c. Introduction of the synthetic fibre obtained from the
spinning frame to a coagulant bath, then air drafting, wet 15 bath
drafting, drying, dry heat drafting and heat fixing to obtain the
semi-finished product. In the aforementioned phytoprotein synthetic fibre
manufacturing method, 20 The spinning dope mentioned is prepared according
t~.the following steps: weighing out pure protein and polyvinyl alcohol
according to proportions, followed by formation of a solution by direct
addition of these two raw-materials to 25 distilled water, followed by the
addition of borax or boric acid, then mixing at a temperature T4, T4 being
equal to or greater than 90C and less than 98C, yielding t:~e spinning
dope; 30 In the aforementioned step b the deaeration of she spinning dope
may be carried out according to the follow_ng steps: by allowing the
spinning dope to stand at a temperature Tj and   - 5  at normal atmospheric
pressure, Tj beinc equal to or greater than 50'C and less than 80'C for a
leng~:~ of time (tj) eq~ai to or greater than 1.5 hours and less than 4
hours to allow static deaeration, or by carrying out vacuum deaeration at a
S temperature of between 30'C and 45'C; in addition in the aforementioned
step c, the coagulant bath through which the synthetic fibre passes is a
salt and alkali aqueous solution. 



l0 In said phytoprotein synthetic fibre manufacturing method, the spinning
dope mentioned instep a is prepared according to. the following steps: 15
firstly taking the extracted purified protein dissolved in distilled water
to form a protein solution of concentration As, where As is equal to or
greater.than 4% and equal to or less than 15%, at the same time dissolving
polyvinyl alcohol for a time tl in distilled water at temperature T1, where
T1 ~0 is equal to or greater than 40'C and less than 98'C and where tl is
greater than 1.5 hours and equal to or less than 3 hours, to form an
aqueous solution of concentration Bs, where Bs is greater than 20o and
equal to or less than 300, or where Bs is equal to or greater than So and
less than 25 15%; following this) borax is added to t_~e proportioned
solution of the two aforementioned materials, whic:~ is the^ mixed
thoroughly at a temperature T4, Where T4 is equal tc or greater than 40'C
ant less than 9d'C, t~ yield _.._ spinning dope; 30 the deaeration oL Che
spinning dcpe ~re;:_:~ed in ::t=-p h i carried out according to the
Lollowing s:.cs : allov~~: ry thF_   - 6  spinning dope to stand at a
temperature 'rj and at normal atmospheric pressure, Tj being equal to or
greater than SOC and less than 80'C for a length of time (tji equal to or
greater than 1.5 hours and less than 4 hours to allow static S deaeration,
or carrying out vacuum deaeration at a temperature of 30'C-45'C; In steps b
and c the wet-spinning spinneret velocity is V, where V is greater than
17m/min and equal to or less than 10 30m/min, and the coagulant bath into
which the injected thread enters is a salt and alkali aqueous solution of
which the salt content is P, where P is greater than 438g/L and equal to or
less than 480g/L, and of which the alkali content is P4, whe:.~e P4 is
between lg/L and 40g/L, whils~ 15 the temperature of the bath is T3, whera
T3 is equal to or greater than 32'C and less than 38C. The aforementioned
spinning dope may be alkaline, and the coagulant bath may be acidic, whilst
the acid within the 



^0 coagulant bath may be sulphuric acid and/or phosphoric acid. The
aforementior_ed spinning dope may alternatively be acidic, and the
coagulant bath may be alkaline. 25 In aforementioned phytoprotein synthetic
fibre manufacturing method, the alkaline spinning dope may be prepared
according to the following steps: 30 (?; The purified isolated protein is
dissolved ire an alkaline solution at a temperature 'T2, that al.kal m~~~
solut ion having a pEi value equa 1 tr~ or greater. th~~~n 7 . S    and
less than 8.5, and requiring a solution rime of t2, where t2 is equal to or
greater than 1 hour anc less than 3 hours, and where T2 is equal to or
greater than 40'C and less than 98'C, yielding a protein solution 5 with a
concentration As, where As is equal to cr greater than 4% and less than
15%; (2) Dissolving the polyvinyl alcohol at a temperature (T1) equal to or
greater than 40C and less than 98C, for a duration tl, where tl is equal to
or greater than 10 1 hour and less than 2 hours, to yield a polyvinyl
acetate solution with a concentration Bs, where Ss is equal to or greater
than 8% and less than 15% cr greater than 20% and equal to or less than
30=; (3) Finally, the mixing in proportion of the above two 15 solutions,
to obtain the spinning dope; The steps for deaerating the spinning dope in
the aforementioned step b are as follows: allowing the spinning dope to
stand at a temperature Tj and ?0 at normal atmospheric pressure, Tj being
equal to or greater than 50C and less than 80'C for a length of time (tj)
equal to or greater than 1.5 hours and less than 4 hours to allow static
deaeration, or carrying out vacuum deaeration at a temperature of 30C-45C;
in addition 25 in the aforementioned steps b and c the wet-spinning
spinneret velocity is V, where V is greater than 17m/min and equal to or
less than 30m/min, and the coagulant bat: into which the injec;:.ed thread
enters is a salt and acia aqueous 30 solution of which the salt content is
P) where P is greater than 438g/!, and equal to or less than 4a~.Jg/L;
an~.:i .;f wr~ich the acid cor~~tent is P1, where P1 is equal to or ~~r
e::~ter r.r~~~;~  



_g_ 0.2g/L and less than 0.26g/L, whilst the temperature of the bath is T3,
where T3 is equal to or greater than 30'C and less than 38'C . 5 In the
aforementioned phytoprotein synthetic fibre manufacturing method, the
acidic spinning dope is prepared according to the following steps: purified
extracted protein and polyvinyl alcohol are mixed together according to
proportion in 10 distilled water, and dissolved at a temperature T4 of
between 40 C and 98 C, yielding a solution containing a concentration of
protein and polyvinyl alcohol between 8o to 25~, then by adding boric acid/
and/or phosphporic acid and mixing thoroughly yielding the acidic spinning
dope with a IS pH of between 1 and 3.5 is obtained; the deaeration of the
spinning dope prepared in step b is carried out according to the following
steps: vacuum deaeration or static deaeration of the spinning dope 20 is
carried out at a temperature between 30C and 58 C; in step c the alkaline
coagulant bath into which the injected thread enters is a salt and alkali
aqueous solution, the coagulant bath having a pH value of between 9 25 and
14, and a temperature T3 equal to or greater than 32C and less than 38 C .
In the aforementioned phytoprotein synthetic zibre manufacturing method, 3U
the alkaline spinning dope is prepare according to she following steps:   _
g _ (1) A protein solution with a concentration As is prepared, where the
concentration As is equal to or greater than 4% and less than 15%, and.
this solution is made slightly alkaline to a pH value equal to or 5 greater
then 7.5 and less than 8.5; (2) Polyvinyl alcohol is measured out according
to a proportion, this is then dissolved directly in the protein solution at
a temperature Th and for a time t, where Th is equal to or greater than 40C
and less than 



10 98'C and where t is equal to or greater than 1 hour and less than 4
hours, yielding a spinning dope with a concentration C2 of the two
materials, where C2 is equal to or greater than 8% and less than 15%, or
greater than 20% and equal to or less than 30%; 15 the deaeration of the
spinning dope prepared in step b is carried out according to the following
steps: vacuum deaeration of the spinning dope is carried out at a
temperature of between 30C and 45C, or static deaeration ~0 is carried out
at a temperature Tj equal to or greater than 35C and less than 80C; In the
aforementioned step c, the acidic coagulant bath through which the
synthetic fibre passes is a salt and acid 25 aqueous solution. In
aforementioned phytoprotein synthetic fibre manufacturing method, the
acidic spinning dope mentioned is prepared according to 30 the following
steps:   - 10  (1) Dissolving the protein in an acidic solution with a pH
of between 1 and 3.5, yielding a protein solution with a concentration As,
where As is equal to or greater than 4% and less than 15%. S (2) Dissolving
the polyvinyl alcohol according to proportion directly in the above
solution, yielding a spinning dope with a total protein and polyvinyl
alcohol content of between 8% and 22%; 10 The steps for deaerating the
spinning dope mentioned in step b are as follows: carrying out vacuum
deaeration of the spinning dope at a temperature of 30C to 58C, or carrying
out static deaeration; 15 in step c the alkaline coagulant bath into which
the injected thread enters is a salt and alkali aqueous solution, the
coagulant bath having a pH value of between 9 and 14, and a temperature
(T3) equal to or greater than 36C 20 and less than 38'C. Apart from this,
in the aforementioned phytoprotein synthetic fibre manufacturing method,
the total elongation factor applied to the filament bundle as it undergoes
air 25 drafting, wet bath drafting and dry heat drafting after passing
through the 'coagulation bath is between 4.5 and 8.5; the acetalizing bath
is kept at a temperature T6 during the acetalizing step, where T6 is
between 40C and 6aC, the acetalizing solution containing aldehyde, acid and
ammonium 30 sulphate, the aldehyde content P3 being between Sg/L and 31.9
g/L) the acid content P10 being between 5g/1 and i39.8   - 11  g/L, and the
salt content P11 being between 8Ug/L and 1i9 g/L. Moreover, during the
acetalizing step, the aldehyde used in S the acetalization solution can be
either glyoxal or modified 



glutaraldehyde. The synthetic fibre manufactured according to the
proportions of phytoprotein and polyvinyl alcohol indicated 10 by this
invention exhibits excellent breathability characteristics, exhibits the
softness of cashmere. What is more, the duration. of the production cycle
of the synthetic fibre disclosed here is shorter than that disclosed in
Chinese patent 9a116636.1. In order to increase yields, 15 techniques
suited to the extraction of a variety of different phytoproteins are
adopted by this invention, making production of phytoprotein synthetic
fibre even more convenient. This invention also has the comprehensive
effect of increasing the value attached to agricultural products, whilst
also opening up new areas of deep-processing of crops; this invention
therefore constitutes an inventive creation with major inherent social
benefits. Detailed description 25 Example 1 Firstly take soy beans and soak
them in Y~ater, ~:?en employ wet grinding, then extract the pt:ytoprotein.
After this, 30 place the extracted pure phytoprotein in a weak alkaline
solution with a r;; oC 8.4, and d;~~~olve at a terr;:~~~rature `!'2 of
between 40'C a:~d 5G'C, over a :;~~LuCi.on oerio~i t~ oC 2. `;   - 12
hours, to obtain a protein solution with a concentration (As), where As is
equal to or greater than 4% and less than 15%. At the same time, add the
polyvinyl alcohol to distilled water, and dissolve at a temperature T1 of
between 5 '79'C and 97'C, for a duration tl of 100 minutes, yielding a
polyvinyl alcohol solution with a concentration Bs, where Bs is equal to or
greater than 8% and less than 15%. Taking the above two types of solution,
mix in propor~ions 10 so that the proportion of pure protein to total pure
protein and polyvinyl alcohol is A parts, where A is 5 parts, and make the
proportion of polyvinyl alcohol to the total solid content of the two
materials B parts, where B is 95 parts. Then after mixing the above two
solutions together at a 15 temperature T4, where T4 is equal to or greater
than 80C and less than 95C, for 90 minutes, the spinning dope is obtained.
Then at a temperature Tj of between 50C ana 70C leave standing for a
duration tj of between 180 and 2G0 minutes in order to allow deaeration.
After deaeration and 



~0. further filtration the spinning dope is introduced to the wet-spinning
frame for wet-spinning. The fibre-forming machine spinneret velocity V is
29.6 m/min. After injection the thread enters the coagulan~ bath, 25 and
the coagulant bath comprises a salt and acid aquecus solution, the salt
content per litre being P, the aci content per litre being P1, the salt
being sodium sulphate, the acid being sulphuric acid. The content P of
sodiur~ sulphate within this bath is between 439g/L and 450g/-, the 30
content Pi of sulphuric acid in this bath is between ~.2g/L and 0.25giL,
and the temperature. `f3 of the solution i= between .?.~ 'C and 36'C.
lifter po ,c; ~.nc~ th:-ou~7h t:h~~ c~:~ao _.~r~t.   - 13  bath the
filament bundle is subjected to air drafting to an elongation factor of 2,
and after undergoing air drafting the filament bundle enters the fluid bath
trough to undergo wet bath drafting, the fluid within the trough consisting
of S an aqueous solution containing sodium sulphate, the sodium sulphate
content of that solution being 440g/L and the temperature of the solution
being between 43.5'C and 55C, with the wet drafting elongation factor for
the filament bundle in the trough being 1.5. After undergoing wet bath 10
drafting the filament bundle enters the dry heat drafting and heat fixing
stage, with the surface temperature of the filament bundle reaching 121C in
the first heat chamber, 211'C in the second heat chamber, 228 in the third
heat chamber, 240'C in the fourth neat c amber and 230'C in the 15 fifth
heat chamber, with dry heat drafting taking place between heat chambers two
and three, the dry heat drafting elongation factor being 2, yielding a
total elongation factor for the three draftings of 5.5, with the semi
finished product being obtained after further heat drafting ~0 and heat
fixing and the final product being obtained after acetaiization and
finishing of the semi-finished product. The finishing stages firstly
require crimping, cutting and then acetalization, with the acetalization
temperature T6 in the case of this example being between 40C and 6aC,
whilst 25 the acetalizing solution is a solution of aldehyde, sulphuric
acid and ammonium sulphate, or which the aldehyde content P3 is between
5g/L and 31g/L, the sulphuric acid content P10 is between 150g/L and 200g/L
and the ammonium sulphate content P11 is il8g/L. After ac~talizing, the 



30 filament bundle is rinsed again, and the ph;rtoorotein synthetic fibre
obtained after o~.lmc~ and drying, .~,n which stage it is ready for
E~ackaging and di.~~~r~iour_i.or~.    - 14  Example 2 Firstly, peanuts are
chosen as the raw material for the 5 purpose of extracting the
phytoprotein, and pure protein extracted from the peanuts using crushing,
degreasing and soaking methods. Following this, the purified extracted
protein is dissolved 10 in distilled water, giving a protein solution with
a concentration As, where As is between 10% and 14.9%. Polyvinyl alcohol is
dissolved in distilled water at a temperature T1 of between 40C and 60', ~;
e solution time 15 being 2.~8 hours, yielding an aqueous solution with a
concentration Bs, where Bs is greater than 20o and equal to or less than
30%. Taking the proportioned aqueous solutions of the above two ~0
materials, a mixed liquor of the two solutions is pr~pa.red, the proportion
of pure protein to total pure protein and polyvinyl alcohol being A parts,
where A is 5 parts, and the proportion of polyvinyl alcohol to the total
content of the two materials being B parts, where B is 95 parts, then by 25
mixing the liquor thoroughly, and adding borax, and stirring at a
temperature T4 of between 90C and 5~'C, the spinning dope is obtained. The
spinning dope, of a viscosity, measu:~-~ by a 30 gravitational flow
viscosimeter, of bet~~e~n 3~ and 250 seconds, is subjected to deaerat ion
by s~a:~ding at: a temperature Tj equal t~ or greater than i~,~'C an~i
l~_ss than   - 15  80'C for between 180 and 230 minutes. Alter deaeration
the spinning dope is subjected to wet-spinning) whilst spinneret velocity V
is greater than 17 m/min and equal to or less 



than 25 m/min. After injection the thread enters the 5 coagulant bath, the
coagulant bath consisting of a salt and alkali aqueous solution, with a
salt content per litre P and an alkali content per litre P4. The salt is
sodium chloride, P being between 450g/L and 460g/L, and the alkali is
sodium hydroxide, P4 being between lg/L and 40g/L, with the 10 temperature
of the solution being between 32'C and 36C. After passing through the
coagulant bath the filament bundle is subjected to air drafting to an
elongation. factor of 2.5, then after undergoing air drafting the filament
bundle enters the fluid bath trough to undergo wet bath drafting, 15 the
fluid within the trough consisting of an aqueous solution containing sodium
chloride, the sodium chloride content of the solution being 380 g/L and the
temperature of the bath fluid being 88C, with the wet drafting elongation
factor for the filament bundle passing through the trough 70 being 2. After
undergoing wet bath drafting the filament bundle enters the heating and
drying stage, with the surface temperature of the filament bundle reaching
between 131C and 140C in the first heat chamber, between 220C and 230'C in
the second heat chamber, between 237' and 250C in the 25 third heat
chamber, between 241`C and 230'C i-~ the fourth heat chamber and between
231'C and 2~~'C in t:~e fifth heat chamber, with dry heat drafting taking
place between heat chambers two and three, the dry heat draft~-:g
elcngation factor being 2, yielding a tota= elonaa~io:: factor for t~~e 30
three draftings of 6.5, with the semi-f:n_.shed product I~ea:~c~ obtained
after further heat drafr_ing ar~~ f:==at f ~;.r~g, the final product being
obtained after acetal_~ar_ion and   - 16  finishing of the semi-finished
product. The finishing stages firstly require crimping, cutting and then
acetalization, with the acetalization temperature T6 in the case of this
example being equal to or greater than SO'C and less than 5 64'C, whilst
the acetalizing solution uses a solut_cn of sulphuric acid, anhydrous
sodium sulphate and modified glutaraldehyde, of which the salt content per
litre is P11, the aldehyde content per litre is P3 and the acid content per
litre is P10, where the aldehyde content P3 is equal to 



10 or greater than lSg/L and less than 31g/L, the sulphuric acid content
P10 is between 18g/L and 150g/L and the anhydrous sodium sulphate content
P11 is between 80 and 100g/L. After acetalizing, the filament bundle is
rinsed again, and the final product obtained after oiling and 15 drying, at
which stage it is ready for packaging and distribution. Example 3 ''0 Soya
beans are chosen as the raw material for the purpose of extracting the
phytoprotein, and protein is isolated and extracted from the peanuts using
crushing, degreasing and soaking methods. 25 Taking the pure protein and
polyvinyl alcohol, they are dissolved together in distilled water to a
proport=~,n of A parts of pure protein, where A is 7 parts, and B parts of
polyvinyl alcohol, where B is 93 parts, and the twc materials are mixed
together at a temperature T4, w~:ere Ta 30 is equal to or greater than 90'C
and less than 9b'~, yielding a solution with a concentration C2 0~
prot:~~~n and polyvinyl alcohol, where C2. is between 20 and OS~, , then
l-~v   - 17  adding borax and mixing the spinning dope with a pH value of
between 1 and 2 is obtained. The spinning dope of a viscosity, measured by
a gravitational flow viscosimeter, of between 34 and 2S0 seconds, is
subjected to deaeration by 5 standing at atmospheric pressure at a
temperature Tj between 50C and 60C and for a time tj equal to or greater
than 230 minutes and less than 240 minutes. After deaeration the spinning
dope is subjected to filtration, and then enters the wet-spinning frame.
Spinneret velocity V of the wet 10 spinning frame is 24 m/min. After
injection the thread enters the coagulant bath, the coagulant bath being
alkaline, and being an aqueous solution of a salt and an alkali, the salt
being sodium sulphate, the alkali being potassium hydroxide. The pH of the
coagulant bath is 15 between 9 and 12, with the temperature T3 of the
solution being equal to or greater than 36C and less than 38C. After
passing through the coagulant bath the filament bundle is subjected to air
drafting to an elongation factor of 3, and after undergoing air drafting
the filament bundle enters ?0 the fluid bath trough to undergo wet bath
drafting) the fluid within the trough consisting of an aqueous solution
containing sodium sulphate, the sodium sulphate content of the solution
being 400g/L and the temperature of the bath fluid being between 38C and
80C, with the wct drafting 25 elongation factor for the filament bundle in
the trough being 3. After undergoing wet bath drafting the filament bundle
enters the dry heat drafting and heat fixing stage, with the surface
temperature of the filament bundle reach-ng between 141'C and 180'C in the
first heat chamner_, between 30 231'C and 250'C in the second heat chamber,
b~~~~m~er: 251 "C and 260C in the third heat chamber, b~r.w~~~n ~~l '!:
:~~d 2C~G'(~ in the fourth heat chauober and between 291 '~' .gin,! :? ;~~
'C in   _ 18_ the fifth heat chamber, with dry heat drafting taking place
between the second and the third heat chamber, the dry heat drafting
elongation factor being 1.5, yielding a total elongation factor for the
three draftings of 7.5, with the 5 semi-finished product being obtained
after dry heat drafting, heat fixing, rinsing and acetalization, with the
acetalization temperature T6 in the case of this example being equal to or
greater than 59'C and less than 69 C and the acetalizing solution having a
formaldehyde content P3, LO where P3 is equal to or greater than 20g/L and
less than 32g/L, and having a sulphuric acid content P10, where P10 is
between 200g/L and 239g/L, and an anhydrous sodium sulphate content P11,
where P11 is between 80g/L and 110g/L. After 



acetalizing, the filament bundle is rinsed again, and the IS final product
obtained after oiling, drying, crimping, fixing and cutting, at which stage
it is ready for packaging and distribution. Example 9 20 Protein extracted
and isolated from cottonseed cake is chosen and added to an acidic solution
with a PH of between 1 and 2, and allowed to dissolve at a temperature T2
of between 60C and 90'C, the concentration As of the protein 25 solution
being between 9$ and 10~.. A certain quantity of the protein solution is
taken, and a auantity of B part of polyvinyl alcohol, where B part is 90
parts of the total content of pure protein and polyvinyl alcohol, (pure
protein being 10 parts of the total quantit~,-i, is measured out. The 30
pure polyvinyl alcohol is added to pile protein solution, and mixing then
takes place at a temperature T9, where T9 is equal to or greater than 75C
and less than 96`C, causing   _ 19_ the pure polyvinyl alcohol to dissolve
in the protein solution, yielding a spinning dope consisting of a solution
of protein and polyvinyl alcohol with a total concentration C2 of between
8g and 18~, After deaeration for 3.5 hours at i atmospheric pressure at a
temperature tj equal to or greater than 30'C and less than 58'C, or after
vacuum deaeration, and after filtration, the spinning dope enters the
wetspinning frame and wet-spinning is carried out, with a spinneret
velocity V of between 18m/min and 28m/min. After 10 injection the thread
enters the coagulant bath, the coagulant bath consisting of a salt and
alkali aqueous solution, the salt being sodium sulphate, the alkali being
potassium hydroxide, the temperature of fluid bath T3 being between 36C and
37.9C, and the pH being between 9 and 12. IS After passing through the
coagulant bath the filament bundle is subjected to air drafting to an
elongation factor of 2.9, and after undergoing air drafting the filament
bundle enters the fluid bath trough to undergo wet bath drafting, the fluid
within the trough consisting of an aqueous solution 20 containing ammonium
sulphate, the ammonium sulphate content of the solution being 380g/L and
tt~e temperature of the solution being between 35C and 38C, with the wet
drafting elongation factor for the filament bundle in the trough being 3.
After undergoing wet bath drafting the filament 2~ bundle enters the dry
heat drafting and heat fixing stage, with the surface temperature of the
filament bundle reaching between 181C and 200C in the first heat chamber,
between 251C and 260C in the second heat chamber, 261'C in the 



third heat chamber, between 259C and 258'C in the fourth 30 heat chamber
and 295C in the fifth heat chamber, with dry heat drafting taking place
between the second and the third heat chamber, the elongation factor being
1..6, yielding a total   - 20  elongation factor for the three draftings of
8, the steps and technical parameters employed following the heat drying
and drafting being identical to example 2 and not requiring further
detailed explanation. 5 Example 5 In this case, use is made of protein
extracted and isolated by pressing, degreasing and soaking cottonseed germ,
the 10 proportions of pure protein and polyvinyl alcohol being such that
pure protein is A parts of the total content of both materials, where A is
13 parts, and polyvinyl alcchol is B parts, where B is 87 parts. These are
dissolved together in distilled water, and mixed at a temperature T4 of
between 15 40C and 78C, forming a solution with a concentration C2 of total
protein and polyvinyl alcohol of between 8~ and 16%. After the addition of
boric acid and further stirring, the pH of the solution then being between
1 and 2.5, the spinning dope is obtained at a temperature of between 40C 20
and 58C, the spinning dope being deaerated by standing for a time tj of
between 100 and 238 minutes at atmospheric pressure, or by vacuum
deaeration at a temperature of between 30C and 90C, the spinning dope then
being subjected to wet-spinning after deaeration and f~'tration, 2S with a
spinneret velocity V of between 17 m/min a:-~d 2S m/min. After injection
the thread enters the coagulant bath, the coagulant bath consisting of a
salt and alkal; aqueous solution, the salt being sodium sulphate, the
alca_~ being sodium hydroxide. The content P of sodium sulpha.`e ~n the 



30 f laid bath is be~ween 428g/L and 450g!L, and the "_.;:t2nt P4 of sodium
hydroxide contained in the %,ath fluid :~: ~~etween lg/L and 40g/L,
yielding a total elongat ion facT~.~: or 4 . 5   - 21  for this example,
the air drafting elongation factor being 1.5, the wet drafting elongation
factor being 1.5 and the elongation factor occurring between heat chambers
2 and 3 being 1.5, and the remaining steps and technical conditions S
employed being identical to example 3, and not requiring further detailed
explanation. The boric acid used in this implementation may be replaced by
borax and/or phosphoric acid. i0 Example 6 A protein solution with a
concentration As, where As .s equal to or greater than 4~ and less than
15~, is first prepared, the pH of the solution being greater than 7.~ and
15 less than 8.5. A proportion of polyvinyl alcohol is then measured out
and dissolved directly in the prepared protein solution, with the result
that protein is A parts of the total content of these two materials, where
A is 13, and polyvinyl alcohol is B parts, where B is 87 parts. 20
Dissolution is then allowed to take place at a temperature Th of between
40'C and 98C for a time t, where t is eaual to or greater than 1 hour and
less than 4 hours, yielding a spinning dope with a concentration C2, where
C2 is equal to or greater than 8% and less than 15%, or where C2 is greater
25 than 20o and equal to or less than 300. Vacuum deaera~ion is then
carried out at a temperature of bet~f~een 20'C a:-.d 35C or static
deaeration is carried out at a temperature Tj greater than or equal to 35'C
and less than 80'C. r ~n.= _-y wet-spinning is carried out) the fibre
output from the i~bre 3C forming machine entering an acidic solution, and
the remaining steps of this e~cample being the sarne as i^ _ .~: am_olc1.
-22 In addition, the protein used in this example is a mixture of
phytoproteins extracted and isolated from Soya beans, cottonseed and
rapeseed which have been individually soaked 5 and wet ground. Example 7
Pure protein and polyvinyl alcohol are measured out in 10 proportion, with
pure protein being A parts of the total content of these two materials,
where A is 17 parts, and 



polyvinyl alcohol being B parts, where B is 83 parts. Then, by dissolving
the two together in distilled water, and after the addition of borax, and
after mixing at a temperature T4 15 of between 40C and 98 C, the spinning
dope is obtained after the solution has been static deaerated by being left
to stand for between 1.5 and 4 hours at a temperature Tj of between 50C and
79. 5 C at normal atmospheric pressure or vacuum deaerated by being left to
stand at a temperarure of between 35 C and 40'C . The coagulant 20 bath
that the injected thread enters is a salt and alkali aqueous solution, the
content P of sodium chloride in the fluid bath being between 450g/L and
460g/L, and the content P9 of sodium hydroxide contained in the fluid bath
being between lg/~ and 40g/L, whilst the fluid bath temperature T3 is
between 32 C and 36'C . The other steps 25 and technical conditions in this
example are t~=a sane as in example 2. Example 8 The protein used in this
case is the phytopro=gin isolated, 30 extracted and produced from
cottonseed cake. ~~-:e pure protein is added to a weak alkaline solution
~"ith a pH value of 7.5, and dissolved at a temperature T2 of '~ecween 55'C
- 23  and 7S'C for a period t2 of i.5 hours, to yield a pure protein
solution with a concentration As between 12% and 14.9g polyvinyl alcohol is
dissolved in distilled water at a temperature T1 of between 40'C and 60'C
for 110 minutes, 5 to yield a solution with Bs of between 2So and 29.S%.s
The above two solutions are mixed in a certain proportion, with pure
protein forming 22 (A) parts of the total pure protein and polyvinyl
alcohol, and with polyvinyl alcohol 10 forming 78 (B) parts of the total by
weight, at a temperature T4 of 94C and mixing for 50 minutes, to yield the
spinning dope. Vacuum deaeration is then carried out at a temperature
between 3SC and 45'C, and the deaera~ed and fil~~red spinning dope then
enters the wet-spinning frame to 15 undergo wet-spinning. The fibre-forming
machine spinneret velcci~y V is 19m/min, the injected thread then entering
a coacula:~t bath, the coagulant bath being a salt and acid aqueous
solution, the salt used being sodium sulphate, the acid being sulphuric
acid. The content of sodium sulphate P 20 in the fluid bath is bet~.Neen
4S0 g/L and 48og/L, the content of sulphuric acid P1 is between 0.2SgjL and
0.2S8g/L, and the path temperature is T3, where T3 is equal to or greater
tha-_ 32C and less than 38C. The remaining processing staces and technical
conditions being identical to those in 2S exa,;~ole 1. Exa~~:ole 9 The
protein used in tl-:is case is the phyitoprotein i.=o~_at2d 30 anc
ext=acted by pressing, grinding and degreasing 



cottonseed germ. The protein obtained i~> added to a ~. alk=_ine solution
with a C~~I of 8, and a;.'.ewed to d:.s:._-.lv.., at   - 24  a temperature
T2 of between 80'C and 98'C for c hours, yielding a pure protein solution
with a concentration As, where As is equal to or greater than 12% and less
than 15%; polyvinyl alcohol is dissolved at a temperature T1 of S between
SS'C and 75'C for 1 hour, to yield a solution with a concentration Bs,
where Bs is equal to or greater than l0% and less than 15%. The above two
solutions are mixed in a certain proportion, 10 with pure protein forming A
parts of the total pure protein and polyvinyl alcohol, where A is 18 parts,
and wit~-~ polyvinyl alcohol forming B parts of the total content) where B
is 82 parts, at a temperature T4 of 94C tc yiald the spinning dope.
Deaeration is then carried out by 15 standing at normal atmospheric
pressure for between 180 and 200 minutes at a temperature Tj equal to or
greater than 70C and less than $0'C. The deaerated spinning dope is then
subjected to filtration and enters the wet-spinning frame to undergo
wet-spinning. ?0 The fibre-forming machine spinneret velocity V is between
20m/min and 25m/min, the injected thread then entering a coagulant bath,
the coagulant bath being a salt and acid aqueous solution, the salt used
being sodium sulphate, the 25 acid being sulphuric acid. The content of
sodium sulphate P in the fluid bath is between 440 g/L and 450g/L, tn~
consent of sulphuric acid P1 is between 0.2g/L and 0.2~g/L, and the batl-~
temperature is T3, where T3 is equal to or gr:.~-.er than 32'C and less
than 3c~'C. The remaining process_ng ~:.g~;; and 30 technical conditions
are identical to those in exa:~.o~~e 1. Example 10   - 25  The pure protein
used in this case is the phytoprotein isolated and extracted by the
grinding, decreasing and soaking of rapeseed, the extracted protein being
dissolved 5 in distilled water, resulting in a protein concentration As of
between 4% and 8%. By dissolving polyvinyl alcohol in distilled water for
1.5 hours at a temperature T1 of between 60'C and 80C, an 10 aqueous
solution with a concentration Bs is obtained, where 



Bs is equal to or greater than 8% and less than 15%. Mixing the above two
solutions in a certain proportion, with pure protein forming A parts of the
total pure protein and 15 polyvinyl alcohol, where A is 21 parts, and with
polyvinyl alcohol forming B parts of the total, where B is 79 parts, and by
adding borax, and mixing at a temperature Ta of between 40C and 90'C, the
spinning dope is obtained. ?0 The spinning dope, of a viscosity, measured
by a gravitational flow viscosimeter, of between 34 and 150 seconds, is
subjected to static deaeration by standing at a temperature Tj of between
50C and 70'C for between 1.5 and 3 hours at normal atmospheric pressure (or
is subjected to 25 vacuum deaeration at a temperature of between 30C and
40C) . After deaeration the spinning dope is s;:bje~~ted tc wet-spinning,
whilst spinneret velocity V is equal to or greater than 25 m/min and less
than 30 m/mi::. T!:e injected thread then enters a coagulant bath consist=;
g of ~ sale and 30 alkali aqueous solution. The sodium chloride co~te^~. is
between 450g/L and 46Ug/L, the sodium hydrc:;_d.=~ co~:tent P4 is between
lg/L and 40g/L, and the Cluid ba_:w. i:, a-. a   - 26  temperature T3,
where T3 is equal to or greater than 36'C and less than 38C. The remaining
processing stages and technical conditions are identical to those in
example 2. S Example 11 The pure protein used in this case is the
phytoprotein isolated and extracted by the grinding, degreasing and soaking
of soya beans. 10 



Pure protein and polyvinyl alcohol, with pure protein forming A parts of
the total pure protein and polyvinyl alcohol, where A is 10 parts, and with
polyvinyl alcohol forming B parts, where B is 90 parts, are taken and 1S
dissolved in distilled water, and mixed at a temperature T4 of between 40'C
and 79'C, to yield a solution containing a concentration C2 of protein and
polyvinyl alcohol of. between 14% and 18s, and by adding boric acid and
mixing, spinning dope with a pH of between 2 and 3.5 is obtained. 20 The
spinning dope, of a viscosity, measured by a gravitational flow
viscosimeter, of between 34 and 250 seconds, is subjected to vacuum
deaeration at a temperature of between 30C and 45C, and after deaeration
and 2S filtration the spinning dope enters the wet-spinning frame.
Spinneret velocity V is 20m/min, the injected thread then entering a
coagulant bath, the coagulant bath fluid consisting of a salt and alkali
aqueous solution, w;~ere t~:= salt is sodium sulphate and the alkali is
scdium hydroxide, 30 the fluid bath having a pH of between 12 and 14, and a
temperature T3 of 36C. The remnininc3 er~:e:.sing s~_av~-.~s .w: technical-
conditions aLe identical to thc,~~e in ex.~mp=c_ 3.   _27_ Example 12:
Protein extracted from cottonseed cake is used, and added to an acidic
solution with a pH of between 2 and 3.5, and allowed to dissolve at a
temperature T2 of between 5 45'C and 60C, this protein solution having a
concentration As, where As is equal to or greater than loo and less than
15~. Pure polyvinyl alcohol is added directly to the protein solution in
the proportion of B parts of the total porotein and polyvinyl alcohol,
where B is 84 parts (with the 



10 proportion of protein being 16 parts). This is then mixed at a
temperature T4 of between 60'C and 75C, causing the pure polyvinyl alcohol
to dissolve in the protein solution, yielding a spinning dope containing a
total protein and polyvinyl alcohol content of between 18 o and 22 0, and a
viscosity of LS between 34 and 250/sec. This is then subjected to static
deaeration at normal atmospheric pressure at a temperature of between 30C
and 58C for 3.5 hours or is subjected to vacuum deaeration, to yield the
spinning dope. After filtration this then enters the wet-spinning frame to
20 undergo wet-spinning, spinneret velocity v being between 18m/min and
29.5m/min. The injected thread then enters a coagulant bath, the coagulant
bath fluid consisting of a salt and alkali aqueous solution, where the salt
is sodium sulphate, and the alkali potassium hydroxide. The 2~ temperature
T3 of the bath is equal to or greater than 36'C and less than 38C, and the
pH is between 12 and 14, The remaining processing stages and technical
conditions are identical to those in example 9. 30 Example 13   -28 The
pure protein used in this case is that isolated and extracted by the
pressing, soaking and degreasing of rapeseed, Pure protein and polyvinyl
alcohol are then measured out, 5 with pure protein being A parts of the
total content of these two materials, where A is 19 parts, and polyvinyl
alcohol being B parts, where B is 81 parts, then by dissolving the two
together in distilled water, and after mixing at a temperature T4 of
between 78C and 97C, 10 a solution with a total protein and polyvinyl
alcohol concentration of between 15$ and 22o is obtained. Boric acid is
added to this solution, and mixing continued, giving a pH of between 2.5
and 3.5, after which the spinning dope is obtained at a temperature Tj,
where Tj is equal to or i5 greater than 58C and less than 80C. This is then
subjected to deaeration by standing at normal atmospheric pressure for a
period tj of between l00 and 240 minutes, or alternatively vacuum
deaeration may be carried out at a temperature between 30C and 45`C. Then,
after filtration, the spinning 20 dope enters the wet-spinning frame to
undergo wet-spinning, spinneret velocity V being greater than i7m/min and
less~thar. 30m/min. The injected thread then enters a coagulant bath
consisting of a salt and alkali aqueous solution, where the salt is sodium
sulphate, and the alkali is sodium 25 hydroxide. The content P of sodium
sulphate in the fluid bath is between 428g/L and 950g/L, and the sodium
hydroxide content P4 is between lg/L and 40g/L, yielding a total elongation
factor for this example of 8.5, of which air drafting contributes 3
elongation factors, wet bath drafting contributing 3U 2.5 elongation
factors and drafting occurring between the second and.third heat chambers
contributing an elongation factor of 1..5. 



- 29  The remaining processing stages and technical conditions are
identical to those in example 5. 5 In a11 of the examples disclosed by this
invention the protein used may be that isolated and extracted directly from
soya beans, peanuts, cottonseed or rapeseed by soaking and wet grinding, or
that protein isolated and extracted by crushing, degreasing and soaking, or
that protein isolated 10 by germ pressing, fragmentation and degreasing. It
is also possible to use protein isolated and extracted from soya bean or
peanut or cottonseed or rapeseed cake. In addition, protein obtained and
prepared in any other form may be used. The quantities of protein and
polyviny~ alcohol in the 15 solutions is based on pure dry solid content.
-3U ., , ,., 5 1. Phytoprotein synthetic fibre, composed of phytoprotein
and polyvinyl alcohol, characterised in that phytoprotein makes up A parts
of the total content of the two materials, where A is equal to or greater
than 5 parts and less than 23 parts; polyvinyl alcohol makes up B parts of
the total content of the 10 two materials, where B is greater than 77 parts
and equal to or less than 95 parts. 2. Phytoprotein synthetic fibre as
claimed in claim 1, characterised in that the aforementioned phytoprotein
makes 15 up A parts of the total content of the two materials, where A is
equal to or greater than 5 parts and equal to or less than 22 parts;
polyvinyl alcohol makes up B parts of the total content of the two
materials, where B is equal to or greater than 78 parts and equal to or
less than 95 parts. 20 3. Phytoprotein synthetic fibre as claimed in claim
2, characterised in that the aforementioned phytoprotein makes up A parts
of the total content of the two materials, where R is equal to or greater
than 6 parts and equal to or less 25 than 21 parts; polyvinyl alcohol makes
up B parts of tre total content of the two materials, where B is equal to
greater than 79 parts and equal to or less than 99 parts. 9. Phytoprotein
synthetic fibre as claimed in claim 3, characterised in that the
aforementioned phytoprote in mates 3U up A parts of the total content o~
t=he two materials, where A is equal to or greater than lu parts and equal
to or less 



-3l than 18 parts; polyvinyl alcohol makes up B parts of the total content
of the two materials, where B is equal to or greater than 82 parts and
equal to or less than 90 parts. 5 5. Phytoprotein synthetic fibre as
claimed in any of claims 1 to 4, characterised in that the phytoprotein
used may be that isolated and extracted directly from Soya beans or peanuts
or cottonseed or rapeseed cake or maize germ or walnuts or sunflower seeds.
l0 6. Phytoprotein synthetic fibre as claimed in any of claims 1 to 4,
characterised in that the protein mentioned may be that protein isolated
and extracted directly from soya beans or peanuts or cottonseed or rapeseed
by soaking 15 and wet grinding. 7. Phytoprotein synthetic fibre as claimed
in any of claims 1 to 4, characterised in that the protein mentioned may be
that protein isolated and extracted directly from 20 Soya beans or peanuts
or cottonseed or rapeseed by crushing, degreasing and soaking. 8.
Phytoprotein synthetic fibre as claimed in any of claims 1 to 4,
characterised in that the protein mentioned 25 may be that protein isolated
and extracted directly from Soya beans or peanuts or cottonseed or rapeseed
by germ pressing, fragmentation and degreasing. 9. Method for tha
manufact=ure of phytoprctein synthetic 3(1 fibre as claimed -n claim 1,
comprising processes for the production of a semi-finished product and
finishing and acetalization processes which yield the final product,   



- 32  characterised by the following steps: a. the preparation of a
spinning dope from proportioned protein 5 and polyvinyl alcohol, said
proportions being such that phytoprotein makes up A parts of the total
content of the two materials, where A is equal to or greater than 5 parts
and less than 23 parts; polyvinyl alcohol makes up B parts of the total
content of the two materials, where B is 10 greater than 77 parts and equal
to or less than 95 parts; b. after deaeration the spinning dope enters a
wet-spinning frame to undergo wet-spinning; 15 ,. ,.. . the synthetic fibre
leaving the fibre-forming machine enters a coagulant bath, then undergoes
air drafting, wet bath drafting, dry heat drafting and heat fixing)
yielding the 20 semi-finished product. l0. Method for the manufacture of
phytoprotein synthetic fibre as claimed in claim. 9, characterised in than:
25 the spinning dope mentioned in step a is prepared according to the
following steps: proportions of pure protein and polyvinyl alcohol are
measured out, these two ra~.~ ma~erials are then dissolved in distilled
water, then borax or boric 30 acid is added, this is then stirred at a
temperat;:re T4, where T4 is equal to or greater than 40'C and l~s-. U-
;,., 98C, yielding thc_ spinning dope;   - 33  the deaPration of the
spinning dope mentioned in step b is carried out according to the following
steps: static deaeration is carried out by allowing the spinning dope to 5
stand at atmospheric pressure at a temperature Tj, where Tj is equal to or
greater than 50C and less than 80'C, for a time tj equal to or greater than
1.5 hours and less than 4 hours, or vacuum deaeration is carried out at a
temperature between 30 C and 95C; in addition l0 



the coagulant fluid bath mentioned in step c into which the synthetic fibre
enters comprises a salt and alkali aqueous solution. 15 11. Method for the
manufacture of phytoprotein synthetic fibre as claimed in claim 9,
characterised in that: the spinning dope mentioned in step a is prepared
according to the following steps: firstly the preparation of a protein 20
solution with a concentration As, where As is equal to or greater than 4~
and less than 150, by dissolving purified isolated protein in distilled
water, at the same time dissolving polyvinyl alcohol in distilled water for
a period tl, where tl is greater than 1.5 hours and equal to or less 2~
than 3 hours, and at a temperature T1, where Tl is equal to or greater than
90'C and less than 98'C, to yield an aqueous solution with a concentration
Bs, where Bs is greater than 20~ and equal to or less than 30'=. or where
Bs is equal to or greater than 8`~ and less than 15 ; then by taking 3U the
proportioned solution of both of these materials, and by adding borax, then
mixing at a tempcraCure T9, where T9 is equal to or greater than 90`C and
less than 98C, the   - 34  spinning dope is obtained. the deaeration of the
spinning dope mentioned in step b is carried out according to the following
steps: static 5 deaeration is carried out by allowing the spinning dope to
stand at atmospheric pressure at a temperature Tj, where Tj is equal to or
greater than SOC and less than 80'C, for a time tj equal to or greater than
1.S hours and less than 4 hours, or vacuum deaeration is carried out at a
temperature 10 between 30C and 45'C; during wet-spinning the spinneret
velocity is V, where v is greater than 17m/min and equal to or less than 30
m/min, whilst the coagulant bath that the injected fibre enters is 1S a
salt and alkali aqueous solution, within which the salt content is P, where
P is greater than 438g/L and equal to or less than 480g/L, and the alkali
content is P4, where P4 is between lg/L and 40g/L, whilst the bath is at a
temperature T3, where T3 is equal to or greater than 32C and less than ~0
38C. 



12. Method for the manufacture of phytoprotein synthetic fibre as claimed
in claim 9, characterised in that said spinning dope is alkaline, the
coagulant bath being acidic. 2S 13. Method for the manufacture of
phytoprotein synthetic fibre as claimed in claim 12, characterised in that
said acid contained in the coagulant bath is sulphuric acid and/or
phosphoric acid. 30   - 35  14. Method for the manufacture of phytoprotein
synthetic fibre as claimed in claim 9, characterised in that said spinning
dope is acidic, the coagulant bath being alkaline. 5 15. Method for the
manufacture of phytoprotein synthetic fibre as claimed in claim 12,
characterised in that said alkaline spinning dope is prepared according to
the following steps: 10 1) the isolated extracted protein is dissolved for
a time t2, where t2 is equal to or greater than 1 hour and less than 3
hours, in an alkaline solution, that alkaline solution having a pH equal to
or greater than 7.5 and less than 8.5, reaching a concentration As at a
temperature T2, 15 where As is equal to or greater than 4o and less than
15%, and where T2 is equal to or greater than 40C and less than 98C, thus
yielding the protein solution; (2) polyvinyl alcohol is dissolved at a
temperature T1 equal ?0 to or greater than 40C and less than 98'C for a
time tl, where tl is equal to or greater than 1 hour and less than 2 hours,
thus yielding a polyvinyl alcohol solution with a concentration Bs, where
Bs is equal to or greater than 8% and less than 15% or where Bs is greater
than 20% and equal 25 to or less than 300 ; (3) finally taking the
proportioned solution of the above two materials, and by mixing them
togetherr ( the spining dope is obtained; 30 the steps for deaerating the
spinni.r,~t dc~:~c-= as stateci i r; b are as follows: subjec~ the spinning
<~c>::~ t.o st=at=is   - 36  deaeration by standing at a temperature time
tj at normal atmospheric pressure, or greater than 50'C and less than 80"C
or greater than 1.5 hours and less than 5 to vacuum deaeration at a
temperature b in addition Tj for a length of where Tj is equal to and tj is
equal to 4 hours, or subject =tween 20C and 45C; in said steps b and c, the
wet-spinning spinneret velocity is V, where V is greater than 17m/min and
equal to or less 



10 than 30m/min, the coagulant bath that the fibre enters after injection
is a salt and acid aqueous solution, within which the salt content is P,
where P is equal to or greater than 438g/L and equal to or less than
480g/L, and within which acid content is P1, where P1 is equal to or
greater than 15 0.2g/L and less than 0.26g/L, the coagulant bath being at a
temperature T3, where T3 is equal to or greater than 30C and less than 38C.
16. Method for the manufacture of phytoprotein synthetic fibre as claimed
in claim 14, characterisr_ised in that said acidic spinning dope is
prepared according to the following steps: proportioned quantities of pure
protein and polyvinyl 2S alcohol are measured out and dissolved whilst
mixing in distilled water at a temperature T4 of between ^-_~C and 98C,
yielding a solution with a concentration or protein and poly,rir.yl alcohol
of between 8~ and 25%, the:-: by adding boric acid and/or phosphoric acid
and continued thorough 30 mixing, spinning dope with a pH of between 1
an~3.5 is obtained;   - 37  the steps for deaerating the spinning dope
outlined in b are as follows: vacuum deaeration of the spinning dope at a
temperature of between 30'C and 58'C, or static deaeration; 5 the coagulant
bath entered by the spinning dope outlined in c being a salt and alkali
aqueous solution, the coagulant bath having a pH of between 9 and 14, and
temperature T3, where T3 is equal to or greater than 32'C and less than
38C. 10 17. Method for the manufacture of phytoprotein synthetic fibre as
claimed in claim 12, characterised in that said alkaline spinning dope is
prepared according to the following steps: 15 (1) a solution of protein is
prepared with a concentration. As, the solution being made slightly
alkaline, concentration As being equal to or greater than 4o and less than
15o, and Ph being equal to or greater than 7.5 and less than 8.5; ?0 (2)
measuring out a proportioned amount of polyvinyl alcohol, this is dissolved
directly in the protein solution, for a time t equal to or greater than 1
hour and less than 4 hours and at a temperature Th equal to or greater than
40C 25 and less than 98C, to yield a spinning dope with a concentration C2
of these two materials, 4rhere C2 is equal to or greater than 8% and less
than 15o or greater tan 20 and equal to or less than 300; 30 the steps for
deaerating the spinning dope outlined _:r b are as follows: vacuum
deaera~ion of the >p~nn.l.ng dope a temperature of between 30'c; anca 45'c;
,  =;r,,n.ir: rir_~, ..-:r m   - 38  at a temperature Tj equal to or
greater than 35'C and less than 80C; 



the acidic coagulant bath entered by the spinning dope S outlined in c
being a salt and acid aqueous solution. 18. Method for the manufacture of
phytoprotein synthetic fibre as claimed in claim 14, characterised in that
said acidic spinning dope is prepared according to the following 10 steps:
(1) protein is dissolved in an acidic solution with a pH of between 1 and
3.5, yielding a protein solution with a concentration As, where As is equal
to or greater than 4% 15 and less than 15%; (2) measuring out a
proportioned amount of polyvinyl alcohol, this is dissolved directly in
said solution, yielding a spinning dope with a total content of protein and
20 polyvinyl alcohol between 8s and 220; the steps for deaerating the
spinning dope outlined in b are as follows: vacuum deaeration of the
spinning dope at a temperature of between 30C and 58'C, or static
deaeration; 25 in said step c, the alkaline coagulant bath that the fibre
enters after injection is a salt and alkali aqueous solution, said
solution. having a pH of between 9 and 14 and a temperature T3, where T3 is
equal to or greater than 3 30 and less than 38~.   - 39  19. Method for the
manufacture of phytoprotein synthetic fibre as claimed in any of claims 10,
11, 15, 16, 17 or 18, characterised in that the overall total elongation
factor of the filament bundle having passed through said coagulant 5 bath
is between 4.5 and B.5 after having undergone air drafting, wet bath
drafting and dry heat drafting; during the aforementioned acetalizing step,
the temperature of the acetalizing fluid is T6, where T6 is between ~0C and
69'C, said acetalizing fluid being a solution containing aldehyde, 10 acid
and ammonium sulphate, the aldehyde content P3 being between 59/L and
31.99/L, the acid content P10 being between Sg/L and 239.89/L and the salt
content P11 being between SOg/L and 1199/L. 15 20. Method for the
manufacture of phytoprotein synthetic fibre as claimed in claim 19,
characterised in that during the acetalization step the aldehyde in the
acetalization solution used is either glyoxal or modified glutaraldehyde.
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