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; €3eb+$%$% (j v(b*6+Tb+eWD 03/ 056D76  Phytoprotein synthetic fibre and

nmet hod of manufacture 5 thereof Technical field 10 This mvﬂ“ﬂmmmmm\‘m“as
to a certain type of textile material and the nethod of man

thereof. To be precise, it relates to a certain type of synthetk@nteextil e
fibre containing phytoprotein and the nethods of producing this synthetic
fibre. 15 Background art Apart ﬂrannatural sil k, textile't“&ﬁﬁﬂﬁmmmmﬂ ed
of fibres containing protein of which there is general know ude
a certain type of lactose conposite silk which was di scl osed i n+ghapan in
"Fi brous Protein Chem stry” and which was based on protein extracted from
cows mlk. This protein was m xed with acrylonitrile to forma conposite
lact agg §3)kseb¥e to the use of aninal proteins asdEwNEBtRGals in 25 this
type of conposite silk this product was extrenmely expensive. In order to
make the best use of available resources and in order to reduce the cost of
COMPOSL§ EoSEbELMA k9heBARY Pp30 LRA L RLRINCLS fELAN Aqeeptable

char aetx ; DT TS Vento as—atreatdy—dtserosed a certain type
o6 phyhepsotei n conposite silk and the nmethod oL its - 2 manufacture in
Chi nese patent 99116636.1, and this type of conposite silk possessed
characteristics simlar to silk; the phytoprotein content of this type of
conposite silk was between 23-55 of the overall content. However, after
further S research and trial-production by the present inventor, it was

di scoleckdichat fiikdde was a still greater potential for devel opnent of
conposite silk based on phytoprotein; the synthetic fibres thus produced
exhi bited even better properties than current conposite silks, for instance
i1 10Thes nEnobnitrieat kabialtidsy .cd & addthiancygeeot o ditie eelhidtdealan | ong
duration of the production cycle involved in the manufacturing nethod
out|i®ed bBpet Ret eLfmERdRcE Yrst ERereof . To be precise, it

relates to a certain type of synthetic textile fibre

containing phytoprotein and the methods of produc:ng 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 mazerial in

25 this type of composite silk this product was extresmely

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 of its
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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 opti num breathability, exhibiting characteristics
simlar to cashnmere. The nmain object of the phytoprotein synthetic fibre
manuf acturing nethod provided by this invention is to resolve the probl ens
of the lengthy production cycle and | ow 25 yield associated with current
manuf acturing nmethods. The phyt oprotein synthetic fibre provided by This
invention is conmposed of phytoproteln and pol yvi nyl al cohol phytoprotein

maki ng up A parts of the t mat=rims, where A 30 is equal to or greater
t han @aﬁéﬁﬁ§tHﬁﬁ FBsEh%HSﬁezéaBSPFs99&&6668|QV|ﬁ?P éﬂééhéwpﬁa@ﬁng up B
partschﬁ@%%tB sﬁngF@@ESESEHaEhZZae%EE§s%qgse%q%h159 9? ;63§ ;than 95

pa: . hernore, a preferable proportion of phytdprotein to
t he t@ﬁ@lP@wﬁp@mpt@ﬁnnﬁpetﬁaFSOﬁsthlpatwpe wheceméossteqaaﬂkt@aer gr eat er

h d I h
B par PESE T oeaf LchRPeRY Sbf hnb STEATE - HRePYeH:| & EEstal SPOPBE or ontor

t han 7@ seanich and egual - p@odncte&& blran he5 ppakksit Ih@ea@blrnumtpr oportion of
phytoprotein to the total content of materials is A parts, where Ais equal
to or “§reSiScoRasd16nahdtBEHS Vas foséﬂlﬂe§§eﬁﬁ§ﬁ Pgte§6P@V|ﬁPF al cohol
meki NG 1B RIS o#f cbhgokatal s(iQRt 8akeaf dﬁatp%vt AotorMBErenB i s equal to
or greater than 82 parts and equal to or less th aﬁ 90 parts. Most
pr ef er%/mqhetaparftlbfrﬁ@m:hhe atodugent eahed iflegt eyeot @lemtiﬁr being a protein
extract%g Er%@:s yan %ans n eanutsS Qr ons ed or rapeseed cake or maize
ger m &F SRS or sunPFgﬁe SECRSSLE ﬁ&§ Al's6 FelVS67 5ot n i sol at ed
and exigrati eF Gireathlpifiiemn. Smyxaaaaar&§o@1r RR@NECS thle Gelilensead or rapeseed
by soaking and wet grinding, or it may also rely ?0 on protein isolated and
ext r adiQs BHTStISH R§, tHEgPERSIES 18Rd CY6AIE ﬁ@VQdWeﬁtl@a}ﬂﬁlso rer on
pr ot ei a g £ || gnentation
and dgg¥%§§€ng qﬁ%%bﬁ ?%g?&?%angnL?h ??%Rgﬁg%gt&gﬁﬁgi urlng met hod
provi déce hyietlld s/vasn\reﬂaltaweélycdmpzasses a sem -finished product
manuf acturing process and a sem -finished product acetalization and
finishing process which t'ie'd the finished

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

20 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 alcchol,
phytoprotein making up A parts of the two matzrials, where A
30 1s equal to or greater than 5 parts and less -han 23 parts,
and polyviny! alcohol making up B parts, wherz B 135 greater

than 77 parts and equal to or less than 95 paLis

.
[ S



product and can be characterised as follows: the steps for 30 manufacturing
the sem -finished product are: - 4 a. Preparation of a proportioned
spi nni ng dope of phytoprotein and pol yvinyl al cohol, such proportioning
resulting in phytoprotein making up A parts of the total content of the two
conponents, where Ais 5 equal to or greater than 5 parts and | ess than 23
parts, and polyvinyl alcohol makigg _ up B parts of the total content of the
two conponents, where B is greater than 77 parts and equal to or Iess than
95 parts: 10 b. Wt-spinning on a wet-spinning frame after deaerating the
spi nning dope; c. Introduction of the synthetic fibre obtained fromthe
spinning frane to a coagulant bath, then air drafting, wet 15 bath
dr af t Figs helF¥b PE, err@s@fa@r@f§ksgoaeﬂoxhe@é Pyt H9rde Abt@l nihe
sem -fini shed product. In the aforenentioned phytoprotein synthetic fibre
manuf betat i agnEenhodl pAtaRbakpi hni Agprdope. rmfm{r@nléd;ii seclpmﬂpanfad ?ccgrfll ng
t~. the f LNng ps: L ghi u vinyl al coho
accorgfngk%%w%?oﬁgéﬁi§n§¥P#%I%gaegaﬁﬁPf%$n§%?%%£%f§g %%ﬁﬁ%ﬁon by direct
addi t pobyoinyheadcoholr consut entabsBt pa2bs dbStihe edova@l efondend owed by the
addition of borax or boric acid, then mxing at a tenperature T4, T4 being
equal © omBFeﬁiéi?eerﬁﬁ'ﬁ otS afiguf sgotﬂ’éngg%%felﬁ eham nge tRa%E S pi nni ng
dope; 238 Lfukhecalf eremesti epgd stepabrthergeassat hon %Eo {'&ﬁ&% nni ng dope
may be carried out according to the follow ng steps: all owm ng the _
spi nnPAgrhppeprretsiantdocathe t@ﬁpéraputenﬁjOéggaterlglfaisn?rnalSgtg??pherlc
ress Tj Lnc,equa o[ greater an ' n ess n ' or a
Peng~gé98F'{Vﬁ§EEtﬁ)g§q§%§g%oE8rOgr35?%%e{h%%aﬁFggh%ﬁ?sagﬁﬁpﬁﬁgs than 4
howr sorolakkovhahatise gebgrahydnaleohby eakiyd Ngp OBt pXACHIUSE demer ation at a
S tenperature of between 30'C and 45'C, in addition in the aforenent!oned
step EOLE eCSBESGFaﬁ%EBQFﬁrfﬁ}Eugwhﬁﬁﬁcﬁ tRecSYRt hEPi €F f9HRRE Phsses is a

salt ﬁﬁgnabbabhrﬂguﬁgﬂseéggytEghor less than 90 parts.

Most preferably, apart from the aforementicned phytoprotein

15 Dbeing 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

20 on protein isolated and extracted by crushing, degreasing
and soakingt 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 yield the finished
product and can be characterised as follows: the steps for

30 manufacturing the semi-finished product are:



|0 In said phytoprotein synthetic fibre manufacturing nmethod, the spinning
dope nentioned instep a is prepared according to. the follow ng steps: 15
firstly taking the extracted purified protein dissolved in distilled water
to forma protein solution of concentration As, where As is equal to or
greater.than 4% and equal to or less than 15% at the sanme tine dissolving
.ponvinyI al cohol for atinme tl in distilled water at tenperature T1l, where

~0 is ﬁﬁﬁ%%r§%ﬁ§5 g%egtggoégfghégéé:$%9n$§§§ aggg 98' C and where tl is

greateF 't urs and to or ss than 3 hours, to form an

aqUEOU%ﬂﬁQk#th@lﬂfaﬁangenywahybnafﬁohmmEre Bs is greater t han 200 and
equal to or less than 300, or where Bs is, eq uaL kqreater than So and
| ess t FICRP OBy LAOPioE KGSPAF Y9 bb? a0 Y ECREQ 81Po 209608 t i oned

sol ution fi ﬁeQBREEQBle”@ﬁ@rt@bscoMBbﬁeﬁtbs e aminx ads
t hor oué%airqjs ohfe tth\egomggr %ture T4, Where T4 is equal tc or greater than 40'C

ant sl eseeqaafﬂamcﬁd)rc,grteatyerelt@an 5 pslptﬁnahg depe; thent K8 dddrsat i®dW oL Che

Spi nni ng dc e ~re; p rri.e u or

Lol | owiFRy- %¥ 1Q%9 a%ﬂﬁﬁ§3 mg%%?g HE B pérgé é%lgﬂ?ngog%%ecggng?gﬁé;at a

t enper iyl 6 vd J b Rin tROr Werat BOSphgEkatpresauane; TTpaeingregual to or
greater than SOC and less than 80'C for a length of tinme (tji equal to or
greatereqm&ﬂlGQEbﬂuiﬁ3§aﬂhﬁﬂ &9sPeKAR/ 4 hours to allow static S deaerati on,
or carrying out vacuum deaeration at a tenperature of 30'CG 45 C, In steps b
and ¢ the wet-spinning spinneret velocity is V, where Vis greater than
17ngomi lelarmjte% ¥ahnti@g0én leet t fpimrlihBEmbniena £ aed dere caagud dite bR hnilmdo
which the injected thread enters is a salt and al kali aqueous sol uti on of
which tdéepsalt content is P, where Pis greater than 438g/L and equal to or
| ess than 480g/L, and of mhich the alkali content is P4, whe:.~e P4 is
between I g/L and 40g/L, whils~ 15 the tenperature of the bath is T3, whera
T3 is eguaintpodiceicatef tﬁﬁusyﬁlh@tandfhé€§ tofvdra 138 Mhematlee enent i oned

spi nni ng dope nay be al kaline, and. t oagul ant_.bat . b jdic, whilst
tﬁe ac.gp@pghng ¥ﬁ@me to a coagéiant g % %%e air JEQPylng,aﬁég
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 to. 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 40C and less than 98C, yielding the

spinning dope;

30 In the aforementioned step b the deaeration of The spinning
dope may be carried out according to tne following steps: by

allowing the spinning dope to stand at a temperature T3 and
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AQ coagul ant bath may be sul phuric acid and/or phosphoric acid. The

af orenenti or _ed spinning dope may alternatively be acidic, and the

coagul ant bath may be al kaline. 25 In aforenentioned phytoprotein synthetic
fi bre manufacturing nethod, the al kaline spinning dope may be prepared
according to the follow ng steps: 30 (?; The purified isolated protein is
dissolved ire an alkaline solutior at a tenperature 'T2, that al.kal m-~~
solut ion having a pEi value equa 1 tr~ or greater. th~~~n 7 . S and

|l ess than 8.5, and requiring a solution rine of t2, where t2 is equal to or

greater t 1 ngy SS.. 2 hours. .and re T2 js equal to or
greaf§T[¥%an ﬂo <%ﬂ%ﬂ%%%§ ?hé%ggégc,%yigF&%ﬁgegﬁg%ogéiﬁrs%f%??%ﬁ 5wth a
conceiiaraty OYC Asnd whes ® #AAsan s66¢Ualfotro aclegigeat @f thas 4% pndghess than

15% (2) Dissolving the polyvinyl alcohol at a tenperature (T1l) equal to or
gr eattt Q%ﬁ%@ﬁnﬁ‘?%sg' ? hﬁﬂuégc:mfiorleésd&r%ﬂ 6%?!-‘}”5\/\&@ aliPvis equal to

or gr&alefc thadle A dohousr aBg LSS iRAN o N UWSwnt Qe¥behdidn POl YYi Ny
acetate solution with a concentration Bs, where Ss is equal to or greater
t Ban SovRenktess ehadpeuveser 3§r fared hak20% addiédaeal to or |ess than
30=; (3) Finally, the mxing in proportion of the above two 15 sol utions,
to obtain the spinning dope; The steps for deaerating the spinning dope in
t he aforemend f onedest epndd aseeas cf, olthewsoagjulamitn@athe t spbaghng dope to
stand at a tenperature Tj _and ?0 at normal atnospheric pressure, T} being
equal VREFRBrtIgt eBY BFDE AR EORTENBIASESS tifaf RIC A9 alkehdth of time (tj)
equaJa%&éémsggggﬁ@[oﬁhan 1.5 hours and less than 4 hours to allow static
deaeration, or carrying out vacuum deaeration at a tenperature of 30C 45C,
i addition 25 in the aforenentioned steps b and ¢ the wet-spinning

ess Thar Sonphy KoPkRaet oo TRERA AR THRe (TR0 ARAAH ‘TRoERBa: - ed Chread
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~. : the sp{pnipf EABCRPRLAGNSS dit SECIPR Ithdierrreds 366eaPing or ~~r
el ~tes nE~E5iTowing 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
70 1is 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 agqueous solution of concentration Bs,

where Bs 1s greater than 20% and equal to or less than 30%,

or where Bs is equal to or greater than 8% and less than
25 15%; following this, borax is added to the proportioned

soclution of the two aforementioned materials, which is then

mixed thoroughly at a temperature T4, where T4 is equal tc

Oor greater than 40°C and less than 98°C, tec yleld =ne
spinning dope;

30
the deaeration of the spinning dope preﬁared in st=zp b 1s

carried out according to the following s:ieps: allowing the



g 0.2g/L and less than 0.26g/L, whilst the tenperature of the bath is T3,
where T3 is equal to or greater than 30'C and less than 38 C . 5 In the

af orenenti oned phytoprotein synthetic fibre manufacturing nethod, the
acidic spinning dope is prepared according to the follow ng steps: purified
extracted protein and polyvinyl alcohol are m xed together according to
proportion in 10 distilled water, _and di ssolved at a tenperature T4 of
between 40 C and 98 C, yielding a’solution containing a concentration of
protei n and pol yvi nyl al cohol between 80 to 25~, then by adding boric acid/
and/ or phosphporic acid and m xi ng thoroughly yielding the acidic spinning
dope §PEANENY FIPPE of O hREIRRP Y AP 3 htldi e Ath@dddr ation of the
Spi nnwaog,gﬂ@rpé ePAEELLED, SEEPLDI NG &AL &b Y A RGP e fol | owi ng
steps: vacuum deaeration or Static” deaeration of” the spinning dope 20 is
carri eddolessat thanedpet af or ea beengem GOC iared B§ ICequalsttep o« t he al kal i ne
coagul ant _bath i nt ich the injected thread enters i.,5 a salt .and al kal i
aqueoﬁ§e'§8?’t’|t{glla‘ﬁlf1 ?hghf&%%ﬁﬁl%% At h ﬂg’\lfi‘ nﬁ%%ﬁ al lf?eﬁ&w Fetikeen 9 25 and
14 apdaarbenpar abur eafdy eAgadbut ovatu@h eddLyrdthah 32Cand | ess than 38 C .
In the af orenmenti oned phytoprotein synthetic zibre manufacturing nmethod, 3U
t he aFRBPRRBCYBENALNGCdbp@Si S/ prepare according to she fol |l owi ng steps:

g (1) Aprotein solution with a concentration As is prepared, where the
concentration As is equal to or greater than 4% and | ess than 15% and.
this gal stepa bsamdde sheghetyspihalngespnreepid wad o igquals tWo, or 5 greater
then 7,5 and lLess than 8 5; ( Pol yvi nyl al cohol is ,measured out according
to a BPEHSr ibﬁ,g{fﬁf‘gefstgﬁgnf%ﬁ‘é‘% v%‘agd?‘? 15 iSF tlﬁeéssp;td}aé}n sol ution at

al% elrrnernalenﬁhe dhdagdef @bagull hA® batWhefieo Thich edualidjeafeqreater than 40C
an ess than
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, where P4 is between 1g/L and 40g/L, whilst
15 the temperature of the bath is T3, whers T3 is equal to or

greater than 32°C and less than 38°C.

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 aforementioned 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 (1) The purified isolated protein 1s dissolved in an
alkaline sclution at a temperature T2, that alkaline

solution having a pH value equal te or greater than 7.5



10 98' C and where t is equal to or greater than 1 hour and | ess 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 | ess than 15% or
greater than 20% and equal to or less than 30% 15 the deaeration of the
spi nning dope prepared in step b is carried out according to the follow ng
steps: vacuum deaeration of the spinning dope is carried out at a
tenperature of between 30C and 45C, or static deaeration ~0 is carried out
at a tenperature Tj equal to or greater than 35C and | ess than 80C, In the
aforenentioned step c, the acidic coagul ant bath_t hrough which the
synthetic fi®?d BRI 8 SsaPPdaRfIHFd "S5 2a§Rddbd oIt TPt 15¢ -

af or ement i ongge POV ORI OtRfUR 1S KR! Bt beehitkie vmaufagidiy nghdretdad, the
acidic spinning dope nentioned is prepared according to 30 the foll ow ng

st eps: - 1bhag 13 Rhwsol Ny whiegrepT@t disn eigvadn taciodi grssiagr orhawth a pH
of between 14 ng a‘?’m‘is’lé'sise'tq{ r}qu%.Erot ei rldsol ution w th a co centration As,

where As is équal to or greéat er -t ian 4% and'9 s & ORa 159 ](OZ') Di ssol vi ng
t he spol yvi nywiah cohodneaoaradiing e, pvbgatet i2en idi reegidly do dhe above
solution, yielding a spinning dope with a taqotal protein and pol yvinyl

al cohol cont‘éﬁ?aBgrb‘él?%e‘}rr}% Sagﬁda SEH NS Pfe steps for deaerating the

spi nning dgpe nmenpi 986H, idy SURP 18R R f0ldMM: Gald Wdih Ot yacuum
deaeration of the spinning dope at "a ténperature of 30C to 58C, or carrying
out static dédelaedgenl Ud ¢n anesrer ttharal4alG radcdapd amambaith’ Ent o whi ch
the injected tgreafcljuregters i qﬂhsealt nd Salekalail quegus rso_léjt]; orhathe
coagul ant baFﬁ hav ng %l?ﬂ-i 1 JE'GE Bet vidert ©'%n 18T et A ?erﬁ)er%ture
(T3)o equal to AbuEreadeTesdharhadbC Howayl sy idlan SP vy Apayt fromthis,
in the aforenenti oned phytoprotein synthetic fibre manufacturing nethod,
the total el BREREFBNSPHEE IR dpifih &d AR F39 Lotk RS bUHRR €° &3S i 1S under goes

ait 25 drafting.1web batd daltiditang U heats dialling ajter passing

t hrough the 'coagul ation"bath 1s between 4.5 and 8.5; the acetalizing bath
is kept at adgtremperatber IG% dand rpudile tarainmlliedng strep3Ohere T6 i s

bet ween 40 )and 6§C aipe qget alizi r% sol ution cont aibgiﬁ al.deh%/dg, acid and
amoni um 35 sul phat 821 the B9 HEE ot FFCHEY Wéithd bet WeetP®E7? LE4Rd 31. 9
9/ s the aci éctoRtienk, PLO &8t ath hetevegi htidg alwpd 39.8 - 11 g/L, and the

salt content P11 being between 8Ug/L and 1i9 g/L. Moreover, during the
acetalizing step, the al dehyde used in S the acetalization solution can be

ei ther 9%$0é%%p%rfg?dhggggating the spinning dope in the

aforementioned step b are as follows:
allowing the spinning dope to stand at a temperature Tj and

20 at normal atmospheric pressure, Tj being equal to or greater
than 50°C and less than 80°C for a length of time (tj) egqual
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 30°C-45°C; in addition

25
in the aforementioned steps b and ¢ 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 kath into
which the injected thread enters is a salt and acid aqueous

30 solution of which the salt content is P, where P is greater
than 438g/L and equal to or less than 480g/L, anid of which

the acid content is Pl, where Pl is equal to or greater than



gl ut ar al dehyde. The synthetic fibre manufactured according to the
proportions of phytoprotein and pol yvinyl al cohol indicated 10 by this

i nvention exhibits excellent breathability characteristics, exhibits the
sof tness of cashnere. What is nore, tHé duration. of the production cycle
of the synthetic fibre disclosed here is shorter than that disclosed in
Chi nes atent 9a116636.1. | r 4 ner e Yl L ques

sui ted%t'ggl/ﬁ‘e apsk El&&sl %ﬁla& 02‘ gﬁﬁét w&#ggi ?Bgr g%b%ﬁ‘?f%%ﬁ&ﬁ% are

adopt egh sy, tihi $3,NV@REIOm3 NEKidghdr adueli gneatephyhapr ®'€i ansynt heti ¢
fibre even nore convenient. This invention also has the conprehensive

ef f ect lefssi beeasidig -t he val ue attached to agricultural products, whil st

al so openi ng up new areas of deep-processing of crops; this invention
therefore constitutes an inventive creation with nmajor inherent soci al

benefi t;s. tai qqugeer%:jr' i MI hestily rfipke soy beans and soak
the§1i%%YEa e%ﬁkl:.en eﬁ% é@qﬂ% é%rindiﬁgf%FEgﬁ%e§¥ract the pt:ytoprotein
After tinefa3® i ace rdehekt racted pure phytoprotein in a weak al kal i ne
solution with a r;; oC 8.4, and d,~~~olve at a terr;:~~~rature "!'2 of

bet weert¥0'aC igiql STMingeiore 1S RIRFAIG] &GS NE-t8ct2e ~; - 12

hour s, obt.ain rotein. s I on, W t r.aty where As is
cqual 15 e sh Sr R b el SR e PSR RS BBt 2 the
pol yvi nyilcHsohok e tRi ki St tddeehaat eecommichglitss @nepoatciant énperature T1 of
between 5 '79'C and 97'C, for a duration tl of 100 m nutes, yielding a
pollypvi nyd s @l ot | wabkut | ond vili fsal eehcehtd dt9meBEunghdfe®Bs is equal to or
greater than 8% and | ess than 15%,. Takin he. above two .types of solution,
mi x i n RRORA™I HH f@%%et(fh‘uat yt‘ﬁédbpgpﬁrg?%ht]o?n p%?%tamméi% to total pure

pr ot

prot ei %@rp(gg,?ggg mg{lofl lgf&;g %{lsaﬁ‘dpﬁéifvimerﬁc%ﬂosl DeRakks, sandomake the

proportion of polyviny to t otal solid content of the two

mat eri ads3 B padh Sbywaeden® bsr96 patds. addbor aftesphioding athd abdve two
solutions together at a 15 tenperature T4, where T4 is equal to or greater
t han 80G % | EBeerenghl 95rieidingothe ngeE3ic tH Wpithidegedypéhi & obt ai ned.

Then at t erature, T| _qf _between C a 70C | eave standing for a
durat i o?ﬁt?gg)e%‘é?%e% %%g an i(s;‘ooﬁg‘%h?%@’ in order to allow deaeration.
After deaeration and

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 58C;

in step ¢ 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 38T,

In the aforementioned phytoprotein synthetic fibre
manufacturing method,
30 the alkaline spinning dope 1s prepare according to the

following steps:



~0. - further filtration the spinning dope is introduced to the wet-spinning
frame for wet-spinning. The fibre-form ng machi ne spinneret velocity Vis
29.6 minmin. After injection the thread enters the coagul an~ bath, 25 and

t he coagul ant bath conprises a salt and acid aquecus solution, the salt
content per litre being P, the aci content per litre being Pl1, the salt
bei ng sodi um sul phate, the acid begj ng sul phuric acid. The content P of

sodi ur~ sul phate 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. 25gi L,
and the éenpera%ure. “f.3 of t@e solu%kon i = between..?.~ 'C and 36' C.

lifter pbl!c; ~PnBEOFRINGGOMLEOR-WIED s 6onceptyation fs Igaih the
filament byrdbared,subjeae! edet eoatendraltiongakoianeglangald @g factor of 2,
and after undergoing air drafting the filament bundl'e enters the fluid bath
trough to GFEELEE WeEbdthh adcafeFAgthare 155ui dandi thiis tsied utriiomgh sconsi sti ng
of S an aq S i tal.ni odi l.p a the sodi um sul phate
cont ent of“%%%tSng&Fﬁ§ﬂag§?%3h§4gg/§ gﬁgwkﬁgetgﬁ%g%a%ﬁ?émbf t he sol ution
bes ng bet weeraters5tBeand .55Endwilebst hbawets .dr;af ti ng el ongati on factor for
the filanept bundle i.n the.trough.being 1.5. After undergoing wet bath 10
drafting?$ﬂe fi&?&gﬁﬁngﬁnﬁﬂgogﬁgeFE WﬁgsﬁF§dh8HF BFSPE%R® Reat fixing
stage, W thridRreuchace Hieper ahehe aek el hareet 1bund! @ yeeaching 121C in
the first heat chanber, 211'C in the second heat chanber, 228 in the third
heat chamb@rotZ4@ €almtripn fPsust hepparasuaehd8h and 293¢ @ itimehe¢ 15 fifth
heat chanbej,. W r Qggt rafti i | ace .phet we heat ,chanbers two
and three, %{hﬁggd?ﬂ& ﬂe%t rezllf tqioné)tfeggﬁgg%l%%h%gc%grEbeainr?‘gar]fssyit@la(ﬁ‘i ng a
toval el ongatiCornidacthere aor itshequanee odraf lgre@s c@f thah, WiHIurt heasem

fini shed product being obtained after further heat drafting ~0 and heat
fixing and X% AR “prvttict Wéehgiss: & madreingr dgpet ali%ad on and
finiShing Qloddihcy@itid Red tPeOdUE! malla sbhtl Shhagstagas firstly -
require crinping, cutting and then acetalization, with the acetalization

t enper at ur €I ¥ 9 Rt tthiag @%adpice Uesisnghbet Wweén 40C and 6aC,

whilst 25t li_z] Sal ution_i.s. a saluytion of aldehyde, sul phuric
acid and a r??%%l g:lﬂaé%a e, aéllrét WRIRR e i (legﬁ)?dé%@&n? " P3 i s between
5géL and 31g/L, the sul phuric acid content P10 is between 150g/L and 200g/L

and the anponi um sul phate content P11 is il8g/L. After ac~talizing, the
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 30°C and 45°C, or static deaeration
"0 is carried out at a temperature Tj equal to or greater than

35°C and less than 80°C;

In the aforementioned step ¢, the acidic coagulant bath

through which the synthetic fibre passes is a salt and acid

25 aqueous solution.

In aforementioned phytoprotein synthetic fibre manufacturing

met hod,

the acidic spinning dope mentioned is prepared according to

30 the following steps:



30 filament bundle is rinsed again, and the ph;rtoorotein synthetic fibre
obt ai ned after o~.Inc~ and drying, .~,n which stage it is ready for
E~ackagi ng and di . ~~~r~i our _i.or~. - 14 Exanmple 2 Firstly, peanuts are
chosen as the raw material for the 5 purpose of extracting the
phytoprotein, and pure protein extracted fromthe peanuts using crushing,
degr easi ng and soaki ng nethods._F?blgmﬁng 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% Pol yvinyl al cohol is
dissolved in distilled water at a tenperature Tl of between 40C and 60", ~;
e sol uti bh! ti e DISREVAEI2E08 REGFE1INY LBl 8nGCAR 1&qFEAUE 1881 WELHn with a

concent rat i, 0N, B, Wagk@eBS 11 8n@r gaker ytque_i%goaap@o%@qﬂ' sb@uPfiohess than
30% Taking the proportioned aqueous Ssol utions-of the above two ~0

mat eri al s, wa bl eddncgnorasfionhdst wwhsgkutisons esuarl~pa. ped, the proportion
of pure proteiq:to totalopg%% E%otein angspolyvinyl al cohol being A parts,

where A i53§%%u%%fjgﬁﬂ4fhe propgﬁtﬁgﬁno Bol yvi nyl al cohol to the total

coptent of)the tpusdEldhgakseb@ongvBrgar b3 comdar acBdraii®g parts, then by 25
m xing the |iquor Ihorqughlé, and addi ng borax, and stirring at a
t enper at ur @TRPIFC IR HERCERE dRd the ebovRe SedivtAioRy ddFedi8S0Bkt ai ned. The

spi nni ng dape; n@fnd HpRCRIILHY o WRRSY' Brocy nd 3@ Payhtathonal flow

vi scosi neter, of bet~~e~n 3~ and 250 Seconds, Is Subjectéd to deaerat ion
by s~a: ~di mjleehoh canheataodr befjiweequdly rdo22gr;eater than i~, ~' C an~i

| ~ ss than - 15 80'C for between 180 and 230 m nutes. Alter deaeration

t he spinning dope is subjected to wet-spinning) whilst spinneret velocity V

i §00r epieersddipd Adr Nddiera2NhL i <A elinES®pe mentioned in step
b are as follows:
carrying out vacuum deaeration of the spinning dope at a
temperature of 30°C to 58°C, 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 36°C
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 40°C and 64°C, 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 Sg/l, and 239.8



than 25 mimn. After injection the thread enters the 5 coagul ant bath, the
coagul ant bath consisting of a salt and al kali aqueous solution, with a
salt content per litre P and an alkali content per litre P4. The salt is
sodi um chl ori de, P being between 450g/L and 460g/L, and the alkali is

sodi um hydroxi de, P4 being between Ig/L and 40g/L, with the 10 tenperature
of the solution being between 32' G,and 36C. After passing through the
coagul ant bath the filanent bundle is subjected to air drafting to an

el ongation. factor of 2.5, then after undergoing air drafting the filanent
bundl e enters,the fluid bath tr h,to undergo wetf bath drafting, 15 the

£1 ui dMithidid He'§ rsoaﬁ‘gch TN, :)Lyrfpgjl gic 189 g&ﬁ%BEB é%‘ﬁz&'i‘?ﬂficbh? ai ni ng sodi um
chl origge,. the sodiumchloride content of the solution being 380 g/L and the
tenperature of the bath fluid being 88C, with the wet drafting el ongation
factor for the filanent bundl e passing through the trough 70 being 2. After
under goj . i fjd t. _bundl e ters the heating and
dryi ng%ﬁgggwb@%%rﬁ%qi%% %%@elnépler tlr}reg’o?g?h%?a?ﬁg?r%nlfs% nti e reachi ng
bes weernel k@ wndi 4a0i>n redhec fon starhent edhartrer) ybrs Ween w2 asd 230' C in
t he second heat chanber, between 237" and 250C in the 25 third heat
chanb@ﬁ,utt‘?er[%eée%%“c and 230" Ci-~ the fourth heat chanber and between
231'C and 2~~"Cin t:~e fifth heat chanber, with dry heat drafting taking
pl ace between heat chanbers two and three, the dry heat draft~-:g

el cngdoFYHdt i Bef WF @, ngmef antigred tascerdéngnaa~Fbe: factor for t~~e 30
t hree "plg%? f.p. 1 sem - f:n_ .. d t. | +ea: ~c~ obtained
after p%oﬁcf#er e%f%@%'{%%%’%?& %H:—aﬁly?lipirég?gﬁﬁg Jf%“%ﬁeﬁ:‘-’ltﬁ)‘?%duct bei ng
oboai ed tafiserimcatal oragxlh Ol endexcel lEnt bireiashebglofyt he semi -fini shed

product. The finishing stages firstly require crinpihg, cutting and then
acet alqﬂ%"’}%ﬁ?rﬁ(—th‘:?he@g& HFF AR o%oﬁtéﬂ*p"ér gEuFasTBer®- tHedkak® of this
exanplREj NthE @ at S0 81 €RE S5 r st IS Cyvand Lesgnt h@%éhéé'ﬁ& whi | st

the acetalizing solution uses a solut_cn of "sul phuric acid, anhydrous
sodi urfiisin it ec hpsie@oek 1 eds gthont et ddtpdahasf dukicthsedeisal t content per

re FEPIE ARG Rt R ERathybe Tonta BY AESERasE Teride o Coment Pel
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,
?0 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 soyz beans and soak them in water, then employ
wet grinding, then extract the prytoprotein. After this,

30 place the extracted pure phytoprotein in a weak alkaline
solution with a i of 8.4, and d:ssolve at a Cempaerature T2

of between 40°C and 5G°C, over a solution perioc t?2 of 2.5



10 or greater than | Sg/L and | ess than 31g/L, the sul phuric acid content
P10 is between 18g/L and 150g/L and t he anhydrous sodi um sul phate 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. Exanple 3 ''0 Soya
beans are chosen as the raw materjal for the purpose of extracting the
phytoprotein, and protein is i solated and extracted fromthe peanut s using
crushi ng, degreasing and soaki ng methods. 25 Taking the pure protein and
pol yvi nyl al cohol, they are dissolved together in distilled water to a
proporeuexrspy bp @bpatfsaoPrpheen peet el AonwHetle A ¢endeparatsorand B parts of
pol yvi al £obhol ner hs.93 pa d e fac terials are mxed
togetK§¥5étbggfén%gr2§u§g§?g,tﬁh?grégégtgg Fégéd&&a'()%ﬁ$ﬁﬁ%5Ybr than 90' C
and | ess.thantBb' samgi eidengadd sohat pohywihfl aa asteentt@ti on C2 0~
prot:~7~n,$Td polﬁvinyl algohol where C2. is between 20 and OS~, , then

| -~v distifled drhgTnoPRY FAESH ¥Enatt AetEPPerA R fobk b thetaesn val ue of
betwees & and 37t e, obbai BedurdheosPENNLRYI BORR At &s Vi $GOSI Y, Jmeasured by
a gravitational flow viscosineter, of between 34 and 2S0 seconds, is

subj eppévinydeaérahpdnsbyusienanithgaaroacamspheror B esdare &s a

t enper at ur | .he a 0C. and .f or time ti, equal to or greater

t han 5§ogﬁ§ﬁit8§ %%ggggggg%hgﬁa§4g%n$ﬁﬁtggégﬂg?%ﬂ %%éEration t he spinning
dope is subjected to filtration, and then enters the wet-spinning frane.
Spi nner et veloci%égv of the wet 1Q spinning frane is 24 mimn. After

injec??BﬁnﬁhEhFh_ Yeefrter §YPRE bafhtdht OBat P> tHe RERRA R Dat h bei ng
alkal kBechahdchei BéoBrRAUAOLS ﬁgkat beecefinaté%t@ﬁgp@fe #ldin the salt
bei ng sodi um sul phate, the al kali belng potassi um hydroxi de. The pH of the
coagukant phavNinyllslbetwdensorandrt2, whehetheis ehperatsy B of the

sol uti on being equal .t.o or .greater than.36 nd | ess than 38C. After
passiWaﬂﬁhgéﬁgﬁrgﬁgrg&gﬁupgnpo XYHHYEea%FP ﬁﬁn?°b§%%|%9?§1§ﬁ§ ted to air
draf t chgtentanfekbegaiicomatactian sob Barasd ahées mndergoima @i r drafting
the filament bundl e enters ?0 the fluid_bath trough to undergo wet bath

dr af t TREP ERESF GilefiRct KNS PREVEr BUGhSEHERLSRT NgPDT t BRI adfuedus sol uti on

Gant ai-pi I ul . thhe <sadi I e f.the solution
gg?ngt%g gf%ggﬁgnF%é P@%%%rg?ugé gghgggégagga$f%§§§ e?%%QHg%&gen 38C and
80C, wngh lelse weendrPaf tG/.ndo2546] mngatiesn fthet spifoing haodé | arent bundle in
t he tggg%hnb%ﬁn 3. A&;ertunderg ing %pt ath drafting the fjlament bundle
ent er SPERETESY RESE @faft iSJPEAGCHES: 1Fi i néeg‘t’%‘ﬁ%,sg\/i(fha‘i‘%e Srface

t enpetatiice sehndied ifameniquburdbe Egach- parhetveesy 1443 Gae@nd 180" C in the
first heat chammer_, between 30 231'C and 250'C in the second heat chanber,
b~~~~Mi&utess i Crged Fe0elilavt Heaenpidoneab fepmndererationand ~~ ' I

Copd 2G3@Her ien 1tche i thheat nphadohglcan 028l o the 9in ! 17 5 ~~
‘cin 15; the fifth ﬁegt ?hg e%L %%Fhlgrgggﬁgﬁuﬁggg%?ﬁgniaking pl ace
bet weer tt-tsp iswcowwd faradne Heort ietd sheatickhanber, the dry heat drafting

el ongation factor being 1.5, yielding a total elongation factor for the
three draftings of 7.5, with the 5 sem -finished product being obtained

af t er Teiey theate -doatdiingg madt@ahel by Ade relcNseng- apg @cetajbzation, with the
acetalization tenperature T6 in the case of this exanple being equal to or
gr eat 8 WHan MEeC dnd 9ot A 6Breagngnthes acke atpzyulpsolhdtton having a

for maldehyde content, R3.,LQ Waere.P3.is eqyal _to or greater than 20g/L and
I'ess than 329/L,E§h§' aving a s%?ﬁ ari ¢ g%l %%nt%%ngﬁ%Heﬂﬁ%re P10 is
bet weew1200@rl ame 2399/ lcorarttapeanhydireusesadi Bm sué phate content P11,
wher e Pl% i% betmqgn 80q!L and 110g/L. After _

content per litre bdeing Pl, the salt being sodium sulghate,

the acid being sulphuric acid. The content P of sodiur

sulphate within this bath is between 439g/L and 450g/_, the
30 content PL of sulphuric acid in this bath is between E.Zg/L.

and 0.25g/L, and the temperature T3 of the solution is

between 3Z'C and 36'C. After passing through the coag . lant



acetalizing, the filanent bundle is rinsed again, and the IS final product
obtai ned after oiling, drying, crinping, fixing and cutting, at which stage
it is ready for packagi ng and distribution. Exanple 9 20 Protein extracted
and isolated fromcottonseed cake is chosen and added to an acidic sol ution
with a PH of between 1 and 2, and allowed to dissolve at a tenperature T2
of between 60C and 90' C, the conceptration As of the protein 25 solution
bei ng 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 grotein and pol yvi nyl al cohol, (pure
prot ebatberhg folpmers Rndhe t8t a¢PHBERERt LO- 1Y §rRéidiPed @™ The 30

pur & B?}:)é%g[:ﬂl)nakg@l@@f 4 addedat 9rpLLeypaetgbn riPlytl ARa rRRG M i ng then

kes p e at a tenperature T9, where T9 is equal to or greater than 75C
and | eas thaam8étChundlsiemgters tBe fheigubetpoloywiugyl tal cokielrdo di ssol ve

in the protejn  solution, yielding a.spinnj ope consi sting of sol ution
of prd€ iHaEhdd58F§bP%ylt ?c%ﬂBFgmffggéntkﬁgl%gg PRSI G 1 ES 6& bet ween
89sandnl8guebliketodeaesat tonc bohidgSsBaulm aLilipraltaspher isodargssure at a

tenperature tj equal to or greater than 30'C and | ess than 58 C, or after
vacuumudehetst conterhdohf ERRALT BPLREEPBNPeLRE 4Pidilngrdosdeent ers t he

wet spi g G o2Nh YL 5 $RE ABhNGeli AgCREE WAL rOUly  oMd N n3y Spi-nner et
veIocf?&b%ggkhbetﬁgen 18H?n?n and 28mfmn. After 10 injébtion t'he t hread
ent er witche theaguwitadrabaihg ehengeagehaficcbetrh feonditst ifnid aofera salt and

al kal ii aqueouys sol ution,, the.sal ei sodi um sul phate, the alkali being
potas§W@%1ﬁydfbi&ﬁe???tht ﬁﬁB?abu e g?tFFuPﬂﬁ%%ﬁ Lﬁ?tﬂﬁﬁufﬁf ween 36C and
3109Cq ¢ i @ﬁ tMd BehBngehet waer1? andeld. chd Aftemdassimng digpugh the
coagul ant bat'h the filanment bundle is subjected to air drafting to an

el ongatricofefedctioxigl 2tegeand 14t éheusdetfgsiend sineitafns mf tHee fi | ament
bundl e..enters t f21_ul N tr : er, t rafting, the fluid
ﬁf%ﬁmetnsc H&dle 'rga?ﬁ%ggoflgligla tQ yad f%%%’\fohn@dg%*kh% ed N9

Wi t hi e trough consr's an ‘aqueous sol'u containing amoni um
sul phatig, ' d hen astoedonsuhphat ehaobieent 2aB8 °t hen sdlaittiainedbeiaryx 380g/ L and

tt~e tenperature of the solution being between 35C, d 38C,_ with the wet
dr af t iTFEBGngatdbiF FRcLEF FOMTHe A ar@RM i mMA R i He 1% dudh bei ng 3.

Aftser gidel gidg Melndeat, hwdkaf dg Hde didsaeig 2eaibitidl g £t ers the dry
heat drafting and heat fixing stage, with the surface tenperature of the
fi | ameretvnankeate sitginbg risettwee B G reed 20GC dry theat idafthead chanber,

bet ween 201G A0d A09G, Belilg SLCond Bl chambely fhndad fLihe

factor for the three draftings of 5.5, with the semi-
finished product being obtained after further heat drafting

70 and heat fixing and the final product being obtained after
acetalization 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 40°C and 64°C, whilst

25 the acetalizing solution is a solution of aldehyde,
sulphuric acid and ammonium sulphate, of 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 118g/L. After acetalizing, the

30 filement bundle 1s rinsed again, and the phytoprotein
synthetic fibre obtained after oi1ling and drying, at which

stage it 1s ready for packaging and distribution,.



third heat chanber, between 259C and 258" C in the fourth 30 heat chanber
and 295C in the fifth heat chanber, wth dry heat drafting taking place

bet ween the second and the third heat chanber, the elongation factor being
1..6, yielding a total - 20 elongation factor for the three draftings of
8, the steps and technical parameters enployed follow ng the heat drying
and drafting being identical to exanple 2 and not requiring further
detail ed explanation. 5 Exanpl € 54 this case, use is made of protein
extracted and isol ated 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 Ais

13 pagls depolyvinyl_alpchol is B parts, where Bis 87 parts. These are
di ss ther in distilled water, and m xed at a tenperature T4 of

bet ween 15 40C and 78C, forming a solution with a concentration C2 of total
protein and pol yvinyl al cohol of between 8~ and 16% After the addition of
bori cFAEFEL¥ndPREPIREr 288 FRPRYN 3T TFH G fRECESR Lt fOR ERen bei ng between

1 sand,2yBoskh8 £SBkBREBY i AGPERE SpIRPE 3 NAL 131, @nhegpﬁéa[ayéee% bet ween 40C 20
EC d n

and 5 t he spi nning dopé bei ng deaerated by standin or atime tj of

bet weerntt80taAd 288 Khaupesnats atsoxpherishipgesdageeasingyagdcuum
deaerggg Qnatmat%gggerature of between 30C and 90C, the spinning dope then
bei ng~su jegteﬁ 0 Wet-spinning after deaeration and f~'tration, 2S with a
spinneret velocity V of between 17 mimn a:-~d 2S mmn. After injection

the thread enters the coagul ant bath, the coagul ant bath consisting of a
salt BRYLQMWRES; tRdGeoGheshlbtford eHerachad mEPREIBodFUALSEPPKEEe, t he

3loca_1nb@liag 1 39dumaRLAr, 0%l deng ThE £LON AN Rf ofiodi b gul pha. “e ~n the

concentration As, where As is between 10% and 14.9%.

Polyvinyl alcohol is dissolved in distillied water at a

temperature Tl of between 40°C and 607, the sciuticn time
1S being 2.8 hours, yielding an aqueous solution with a

concentration Bs, where Bs is greater than 20% and equal to

or less than 30%.

Taking the proportioned agqueous solutions of the above two

20 materials, a mixed liquor of the two soluticns is prepared,
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 90°C and %4°C, the spinning

dope is obtained.

The spinning dope, of a viscosity, measured by a
30 gravitational flow viscosimeter, of betwesn 32 and 250
seconds, is subjected to deaeration by sranding at a

temperature Tj equal to or greater than 70 'C and l=ss than



30 f laid bath is be~ween 428g/L and 450g!L, and the "_.;:t2nt P4 of sodium
hydr oxi de contained in the %ath fluid :~: ~~etween | g/L and 40g/L,

yielding a total elongat ion facT~.~: or 4 . 5 - 21 for this exanple,
the air drafting elongation factor being 1.5, the wet drafting el ongation
factor being 1.5 and the el ongation factor occurring between heat chanbers

2 and 3 being 1.5, and the renain}gg_steps and technical conditions S
enpl oyed being identical to exanple 3, and not requiring further detailed
expl anation. The boric acid used in this inplenentation nay be repl aced by

borax and/ or phosphori cid. iQ.Exanple 6 A .protein solution with a
concertd &t i &e,t"(ﬁr‘?é‘résﬁs ang 288af‘“n§‘8ﬁg %’g“ztrerf'?%%ﬂalﬁ&o%ntdwess t han
15~, i, fdd g RigRared sudje REAOt ot hersebuhh Dy being 9 eah Binéhap 7. ~ and

15 less than 8.5. A proportion of polyvinyl alcohol is then neasured out
and disslotaidey A rigctdseatent k&apr éfafédipr oPdi ¢ASdD WEP X 4#$H the result

that protein i art ; qtal (qentept.ffethese ¢ materials, where
Ais 13.°%n p@[@vrp'nyﬁéﬁqio%gl%ci s B [t):arts, Where B |§s 87 parts. 20
Di ssolatadunl arst theerh aldiewed oo liealce bplkacecas i ot i mypef ad us@l Thaofl bet ween

40' C and 98C for a ti t,. V\/neret:%i S egual to or gr ea]tcer th{;m ldhour and

| ess thafR Ul RAROVS i AP S Pihitn§G2dEpE°F Rt &P TbnethtFati BR%c2, where
C2 is gHUR 4 Pi Okl &AL §ert hAR rB%mNd Thessal hans 18561 0h ¥hesei&e, i s greater
25 than 200 and equal to or less than 300. Vacuum deaera~ion is then

carri edl beinatbetvesmetHiatle aid B0/ leeandotte a2 L kgl 3565 0FO3 1 HE ¢
deaeration is.cargj o] t e atur.e , L ,gre n or equal to 35 C
and |21§%8f‘ﬁ’éhd%0' %‘ e"?ei’?‘r’.} :‘ge_t-“f/ee\tﬁetﬂ-ég& %ﬁﬁdné%égtaﬂ?{édhgﬁt) the fibre
oufpput t EhmpPeT s berée ~Bf et 1XE d@lu ingh Neciiigndeeweeni By @naadi do¢Csol ution, and
the remaining steps of this e~canpl e bei ng t he Far e, as A et am ol c1.
-22 | PPREEFt PORS I EHC BYSHFR s PakanpRe f&lamRikt BrEdSe

phyt opf gt gf,pS-extaached; angh-d 50l R ad f4pm1Seyac heansacestt epseed and
rapeseed which have been individually soaked 5 and wet ground. Exanple 7
Pure ptbesi afaad polgvinimg advohbtafrioaddsuféedananti Rurdlpr oportion, wth

e o AR ErS, PenP10i R0 En OLrd i 168 UndycP B Obat HoaBa R RTR o 2l o,

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 88°C, with the wet drafting elongation
factor for the filament bundle passing through the trough

270 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 131°C
and 140°C in the first heat chamber, between 220°C and 230°C
in the second heat chamber, between 237  and 250°C in the

25 third heat chamber, between 241°C and 230°C in the fourth
heat chamber and between 231°C and 240°C in tnhe fifth heac
chamber, with dry heat drafting taking place between heat
chambers two and three, the dry heat draft:ng elcngation
factor being 2, yielding a total elongaticon factor for the

30 three draftings of 6.5, with the semi-f:n:shed product being
obtained after further heat drafting ard hzat fixing, the

final product being obtained after acetal:zation and



pol yvi nyl al cohol 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 mxing at a tenperature T4 15 of between 40C and 98 C, the spinning
dope is obtained after the solution has been static deaerated by being | eft
to stand for between 1.5 and 4 hours at a tenperature Tj of between 50C and
79. 5 C at normal atnospheric pressure or vacuum deaerated by being left to
stand at a tenperarure of between®@5 C and 40' C . The coagul ant 20 bath
that the injected thread enters is a salt and al kali aqueous sol ution, the
content P of sodiumchloride in the fluid bath being between 450g/L and
4609/tli,niand nghe fc ahiee rte Y- fof n soltk dinp hyduoki deheoht ai sednd nstdwged | ui d bat h
bei ng between | g/~ and 40g/L, whilst the flujd bath tenperature T3 is
bet wedrt $53 YCTER 136 CTiMFIED Hor SHRPsaDS BHANY BERRFLAFACHARA L1 ons in this
exanp)i@ kel 2T c2ANG AS I CXAIP) £ dre BExanphecBeThEsPr gt €ipiyised in this
case i s the phytopro=gin isolated, 30 extracted and produced from
cot t exeewd ec Hed ng--equalp e ¥ oFeeat¢s bdedSPoCaandakess kehdme sol ution
~tith a pH val f, 7. . di SS0 a r re. T2 of '~ecween 55'C
-523%4ancg 'Véqd‘%ﬁo?chae pag:rel%pdp%gl%? %gggﬁgé%ug?gpgl gﬁgug‘%ﬁr%g protein
sol utdulphuittile adcdiahcentinalirouns Asobetmesal pR&tandnd4m8gipoéygvi nyl al cohol is
di ssolved in distjlled ter. at_a tepperature Tl of between 40' C and 60' C
f or EL]()ltrﬁrr?dtdt%h,cha't CYiveHrR %B‘Fuf?gg GPPReBS BETpétEeNI 2B ind 29. S% s
The ahpyetdehwrRl Wdnsharsefi Xedrénid B8r Lakn cheOReh LI @Oncdht h pure
protein formng 22 (A parts of the total pure protein and pol yvinyl
al colmdy ldrdren tsh B y whs¥e ateehaldebyder apngeng FB) ipaeggabftehe total by
‘éi’g! ont, Al A demeratid J‘B{?& ?égsa{éﬁa{{‘ §h”?ﬂ Or.,R0 S P €. to yield the
i nni ngg ope.” Vacuum d€aeration 1S &n carfied out “atra tenperature
bet weahi BSomiehd () pndbébecdnaesg/edaand 1671 askdsphsni ng dope then
enters the wet-spinning frane to 15 undergo wet-spinning. The fibre-form ng
mac hi HEXHI AR VT ceH LBNRL £ SCRBRERF nP 1L héd Si hedeesd tearé% then entering

a coagidyr! Aatdy Aéétgpégyhantcﬁét?iws&ﬁatab@%bﬁeaqg aghdeaqueous

solution, the salt used being”sodi um sul phate, the acid belng sul phuric
aci d.addir can@nthef f soal upredbphatetPifed afitkee Plidiidgbabhfl i s bet ~. Neen

0 gitL and 48o0qg/.L, the contept . of sul.phuric acid P1 is hetween 0.2SgjL and
é§288%7{l,n%'naa% %?’ahjro%tkt1 h° Y 3%pet tﬁ?erle?dg’& CkhEPE TS 8Gtal to or greater
t ha- _aB8Gamigciess than 38C. The remai ni ng processing staces and techni cal
conditions being identical to those in 2S exa,;~ole 1. Exa~~:ole 9 The
protein used in tl-:is case is the phyitoprotein i.=0~_at2d 30 anc

ext :agjcg_,qepé/ pressing, grinding and degreasing

"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 proportisn o

rh

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, where T4

30 1s equal to or greater than 90°C and less than 98¢,
yielding a solution with a concentration C2 of prorein and

polyvinyl alcohol, whecve C2 is between 20% and 25% then by



e ]

cottonseed germ The protein obtained i~> added to a ~. al k=_ine solution
wth a C~l of 8 and a;.'.ewed to d:.s:. -.lv.., at - 24 a tenperature
T2 of between 80'C and 98" C for ¢ hours, yielding a pure protein solution
with a concentration As, where As is equal to or greater than 12% and | ess
than 15% pol yvinyl alcohol is dissolved at a tenperature T1 of S between
SS Cand 75 C for 1 hour, to yield_a solution with a concentration Bs,
where Bs is equal to or greater'tﬁgn'I096and | ess than 15% The above two
solutions are mxed in a certain proportion, 10 with pure protein formng A
parts of the total pure protein and polyvinyl alcohol, where Ais 18 parts,
and wi #84dingobPgyanyRnd|EaHdlg fréyerisig M iver I%Dm’-f wilfeér teotral weonteentf) where B

is 82 [L8endl 2ndeiPel WS E4 ofr 924G 1.C Vi t he i_nni ng dope.
Deaer a??ovrvl ?g t hen car%{ec#:)utn-gby fgl%st%e?ﬁg}rynlgr@aﬁo or r?asqo “at nospheric
pressuvesfosibet weeasiBl dnd L@ aviirusteorat]l & tenparsddyiencljerequsd to or

reate han 7 an s than, $0'.C. The deaerat ed, spi nning dope is then
gubj ec%géw?ﬁnf i%:t‘?%gi %ﬁosasfﬁ:oé'}ﬂser ¢F RIRAECTSES A rﬁjfafer%‘%b Q)fqder go

wets SpsBahAgng ?8t Thendd e fOgHcRGURCNG SRIMNE AL MEIOCIdot Wod, S Det neen
20mmn and 25m mn, the injected thread then entering a coagul ant bath,
t he coafufapbdbaf hC bttt A salttimgnd Jaciabadqueoes splaticon thdre X¥l t used

bei ng j S h I ing | phuric acid. The content of
ot ol ha: SR P L (i R D A YR S Frsogr L.t
consenspofnsogplope ciaciubjRtes] et vidan 2@, andl Ghzrg/dnteangd the batl -~
tenperature is T3, where T3 is equal to or. gr:.~-.er_than 32'C and | ess

t han 35~ecff”e‘i’ﬁ§pfgﬂh’il?\ifre1rga‘?)er'o INGrel. V§daCifyg V@ ddimite- conditi ons
ane i dept heahgt 8rbheses iy exaiim Oxrf el B ®nlQ he -trB2adlhe pure protein
used in this case is the phytoprotein isolated and extracted by the

gri ndi BgtedeckBasFagIakrnts daldithg tdfe cpFasdaht thed hexieriang ed protei n bei ng

bet voch 430 3h8" s b S B Hanr S R < GRS S (bt vt er for.
1.5 hoaikaat , athenpelathbyind lsaafiuretsigema6Q C and B80G1 @ambdihqaqueous
soluti 8gt\y‘sgt1]unaw 1918 gg}rcl}.ée?'tl O’IQheB%Hi Sof0t3:thaéi ré%ddguvgqaenrte bath is
15 between 9 and 12, with the temperature T3 of the soiution
being equal to or greater than 36°C and less than 38°C.
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
20 the fluid bath trough to undergo wet bath drafting, the
fluid within the trough consisting of an agueous solution
containing sodium sulphate, the sodium sulphate concent of
the solution being 400g/L and the temperature of the bath
fluid being between 38°C and 80°C, with the wet 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 reaching
between 141°C and 180°C in the first heat chamber, between
30 231°C and 250°C in the second heat chamber, between 251°C
and 260°C in the third heat chamber, betwsen 251 C =nd 260 C

in the fourth heat chamber and between 241 ‘¢ and 25%Y°C in



Bs-is equal to or greater than 8% and | ess than 15% M xing the above two
solutions in a certain proportion, with pure protein formng A parts of the
total pure protein and 15 pol yvinyl al gohol, where Ais 21 parts, and with
pol yvi nyl al cohol formng B parts of the total, where Bis 79 parts, and by
addi ng borax, and m xing at a tenperature Ta of between 40C and 90'C, the
spi nni nghdopierdrs rdd @i dieto ) Thenspirgnhegt doper t Dig at ¥k 589spl ¥ceneasur ed
by a gravitational flow viscosineter, of between 34 and 150 seconds, is
subj ectlsekuaersttdie csateaet andrihy thigddhagt aghankbenpetae udey Theat bet ween

50C and, 70. C for between 1.5 and hour t norymal atno eric pressure (or
i s subj¥FAET D @%r\‘/%l%ruh?ﬁ’ dgad%ro !%’(?ﬁngtﬁag.t e%‘b%ir%frﬁ? eaoggg‘égween 30C and
40C) . A &85 08381 8L d 08 t g SRIANIM@IaRE £t $n&s | HF €76 2dywt EnWehzSPI NNI Ng,
whi | st spinneret velocity Vis equal to or greater than 25 mimn and | ess

t han 30sedivfinidhed prypacteddinmeadtihendeatees drgobgatadtalbatihgconsi st =;
g of ~ sale and 30 al kali aqueous sol ytion. The. sodjum chloride co~te*~. is

bet weene®0 gl 1% Hpr 4’6’(@?}_"}9;?1%‘1 sacﬁﬁtt?rhlﬁ?(’iri@:_‘tﬂ?t—)l EBS: tent P4 is between
| 0/ L ang 400f {5 A1h thenSLHL 6y B2 291 theBeasd of cREs bEORBAgLUre TS

wher e iS ‘equal to or greater an 36' C and | ess than 38 The remai ni ng
processpagn§t@gesl and bechnésedr candi tiadsarar d dsderttiaanl 640 thase in
exanple 2. S Exanple 11 The pure protein used in this case is the

phyt opr bhei acé¢ sl a bag apdlekiemcradingy a fergriddhige gepteasi fg-and soaki ng

of ﬁpyawgg?QSP31gs 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 Pll, where P11 is between 80g/L and 110g/L. After
acetalizing, the filament bundle is rinsed again, and the

15 final product obtained after oiling, drying, crimping,
fixing and cutting, at which stage it is ready for packaging

and distribution.

Example 4
20

Protein extracted and isolated from cottonseéed 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 90C, the concentration As of the protein

25 solution being between 4% and 10%. A certain quantity of the
protein solution is taken, and a quantity of B part of
polyvinyl alcohol, where B part is ¢0 parts of the total
content of pure protein and polyvinvl alcohol, (pure protein
being 10 parts of the total gquantitvi), 1s measured out. The

30 pure polyvinyl alcohol is added to the proteln solution, and
mixing then takes place at a temperature T4, where T4 1s

equal to or greater than 75C and less than 96C, causing



Pure protein and polyvinyl alcohol, with pure protein formng A parts of
the total pure protein and pol yvi nyI al cohol, where Ais 10 parts, and with
pol yvi nyl al cohol form ng B parts, gl,e Bis 90 parts, are taken and 1S

di ssolved in distilled water, and mxea at a tenperature T4 of between 40'C
and 79'C, to yield a solution containing a concentration C2 of protein and

pol yvbtwsﬁaln(r:l?rr%)m Jlm&e:%fgg% Wg§n§1§§§1v§ngnb¥%9dgf@t9e ric acid and

m Xin ope bet ween and i s obtained. 20 The

Spi Nnidyd (H0RM, Of i A Vis§ 081 §yinNERGUdSEe b¥oRsgsavhgadf omaso fdoven
vi scosi neter, of between 34 and 250 seconds, is subjected to vacuum
deaer atfi mmemtampa?caxwenbi pbeokeh BDChaadtabe! aeRICAMEert Hiher ation

and 2S filtration the spinn d enters t spnln frarre

Spi nnéret® v 19N, \Pegf n#ﬁ?h Rfﬁ%r ﬂf@@fggl?ﬁrgg hgn %ﬁ{ 2rithg a
coagul ant, Hatdy ;5 & %&Qékgyéagk Qatbmﬁéyheugen%saqaglotoao§ tesnal al kal |
aqueous so utton, ‘w,~ere t~:= salt Is sodiumsSul phate and the alkali is

scdi umedr:cD(CdendS(letsrse tfHaui cb&at hohawfm@ravralduafn betweehidR, and 14, and a
tenperature T3 of 36C. The remininc3 er~:.e v~-.~s .w technical -

condi t3h2 Eir | BehtFehioRo ERE, §9énf‘h“8xdoﬁﬁ En%§rs th%7""eExarrpI e 12:
Prot eit leh)g tggﬂ;\ So&ggng gﬂé égs qedagqéadggghtg an acidic

sol ut i et WEeen al | to dissolve at a

t eﬁper%i&{r%ﬂ'@t OfreD@(t:yvegznv5045b6ta@dn6®€m/trhms apdotemringnl UAf bar havi ng a
concentration As, where As is equal to or greater than | oo and | ess than
15, Punkeqolewi bliye bhrendl epseagdébedicpagiilynto bplkd. pEBeei n sol ution in

her B SPOEA LN, e B PADRR 1 3k 4h® oEO6602 8l 1R :PAKeLRY! & conol,
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.
15 After passing through the coagulant bath the filament bundle
is subjected to air drafting to an elongation factor of 2.4,
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 38Cg/L and the tempefature 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
25 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, 261C in the
third heat chamber, between 254°C and 2587C in the fourth
300 heat chamber and 245C 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



10 proportion of protein being 16 parts). This is then mxed at a
tenperature T4 of between 60' C and 75C, causing the pure polyvinyl al cohol
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 atnospheric pyessure at a tenperature of between 30C
and 58C for 3.5 hours or is subjected to vacuum deaeration, to yield the
spi nning dope. After filtration this then enters the wet-spinning frane to
20 undergo_ wet - spi npi ng, spinneret vel.ocity v being between 18m m n and
29.5n?ﬁ?%9a%%%niE?%E?@df?ﬂr%%% €ﬁ5ﬁeeﬁf%#%ygﬁ%d%gdgaﬁﬁuﬁéﬁﬁ¥ﬁihe coagul ant
bath fhai de€RRsESLi PEroheBesal émphdyatikabl 1 GGLEPUSHS AdHd ALy where the salt
i s sodium sul phate, and the al kali potassium hydroxide.” The 2~ tenperature
T3 of apfedbafhing BEUAS 18CBFigReater cKABALSE2 GRAKNPedEAHA1 TBBC, and t he
pH is n 1 T i ni ng processi ng stages and techni cal
condiF?gﬁﬁggr%é?aggggcérp%%ﬁ?%ggg'in exanple 9. 30 Exanple 13 -28 The
pwe protein used in this case is that isolated and extracted by the
pressln ; Zoaging and degreasi ng of rapeseed, Pure protein and pol yvinyl

al coh €tRen measured out, 5 with pure protein being A parts of the
total content of these two materials, where Ais 19 parts, and pol yvinyl

al cohol being B parts, where Bis 81 parts, then by dissolving the two

t oget Aer thasdrasel | #genafenadgngfaPretenxprgractadt epperiateeds of

bet we ad _97C, .50l ut 150 hth a tein,a ol yvi nyl
alcoh§P ég%%%gﬂ?étﬁgﬁ¥%F§B§§mggﬁ %gék%ﬁg EégE?ésgéga %@&fq%ggic acid is
adedptopbli s onsl vifi Pareapdonieinngndopbilpuédyl gaveogoh pHof detheen 2.5
and 3.%, after which  the s innin% g&pe IS obtﬂined at a % rature Tj,
wher e FTRE BUEGURF S 16r 1P5RgP8AEEr Ath&he58BCahdCPREE E HY This is then
subj eqled i@ 1dcacimincon By &taagéirr&_&,afanaobamyv@wpsab@éi&l pressure for a
period tj of between |00 and 240 minutes, or alternatively vacuum

deaer ®er6s . mwpepe Ears 8d partst Fheseperst disspevatehoFoemdiads C. Then,
after fikingdoheaddle SANRL0829,9¢ SLSLS, Lhesyebsspinping frane to
under go "Wet-spi nni ng,” spinnéret vel ocity €Irng greater an i 7mmn and
| EsS~udlC. a3@M78 T, Thaningeeat ed luhriead Wik@naebbaesanareoagnl @ntobat h

consisting of a salt and al kali aqueous solution, where the salt is sodium
sul ph&C&alaRF A5 138 POy Vdadilum s dPdx PREYEFRe 8 & off@nt 6 P of sodi um

sul phatre drn tiRe dddi 1 paldE ibs et wears 4280/ ki8R 9309 L n@nd. t e sodi um
hydr oxi de content P4 is between I g/L and 40g/L, yielding a total elongation

fact oH @f tihies sodabplan ¢heg Heiglo Weitoreeai 2 dndf i Ag thatri butes 3
ol ondaign L APOrs, Vel el Sl 1S GRIULINLING Bl guclgnant o
coat ridnd is8g Gn weongalrnirmamd akiper finh .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 30°C and 40°C, the spinning dope then being
subjected to wet-spinning after deaeration and filtration,
25 with a spinneret velocity V of between 17 m/min and 25
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 alkzl: being
sodium hydroxide. The content P of sodium sulphaze i1n the
30 fluid bath 1is befween 428g/L and 450g/L, and the content P4
of sodium hydrox:de contained in the bath fiuid 1c.between

1g/L and 40g/L, vielding a total elongation factz: of 4.6



- 29 The renmining processing stages and technical conditions are
identical to those in exanple 5. 5 In all of the exanples disclosed by this
invention the protein used nmay 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, fragnentation 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
prepa Ln.an ther fqorm may be used. The quantities of protein and
ponvF§§~£§f§o 6$mPﬁetH§“i§“Sol ?F5ﬁ§9i5188§8818ﬁ pAFECr YPesidid d cont ent .
-3U .1.5,, thebwdt ﬁ’ha/ﬁWg)teaidmg&mbhetiaétékbhéinﬁoﬂp@,ssﬂdﬁtyl%hyt oprotein
and pol yvi nyl al cohol, characterised in that phyfoprotein nakes up A parts
of th%l¥6$3 1eBnf RAECHIOTHE IS PeLYEPRI Beaihehampers eqaald t or great er
than § ts and ) 3 ipar .. .-RO i pyl., al cohol kes up B parts of
t he to?gﬁgcgn?én?hgf§?%g§€%gswggn%?g ?a%§¥ : EPElEa?scﬁggdﬁéf”Fhan 77 parts
arrd egRloyedobelpgsiddrii @8 par examplePByt apdohet nreyntkatic fibre as

cl ai i | aLm. ] h cteri.sed n that the aforenentioned phytoprotein
makegg%étﬁ%EAé%g%%%e%fE%{@éa'}a&tlgln'CEHFeE?er fhedt WBeHat Br it&1iE where A is
equal itplemegteaien wdarmd pllageant eg@ggxtgngyoke?ﬁoggggr%% parts;

pol yvi nyl al cohol makes up B parts o¥ the total content of the two
nater?%%@; where B is equal to or greater than 78 parts and equal to or

| ess than 95 parts. 20 3. Phytoprotein synthetic fibre as clainmed in claim
2, characterised in that the aforenenti oned phytoprotein nmakes up A parts
60 t hexamphe 6ontent of the two materials, where Ris equal to or greater
than 6 parts and equal to or less 25 than 21 parts; polyvinyl alcohol nakes
up B parts of tre total content of the two naterials, where Bis equal to
greatRrptdasid9spant Sordhd tedalcoh@eRE rh€5snt RAN PR-ParhLs- ;9 Phytoprotein
synthetic fibre as clained in claim3, characterised in that the

af or 78N ohRdOPhTE R ham Wit esd3lesp phaarissofishéitetal content o-~
t=he tweoaBLari ehe. pithSy &b IR1808L £0: 95 greater than Luoparts and equal
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 ana 98°C for a time t, where t is equal
Lo 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 20% and equal to or less than 30%. Vacuum deaeraction

1s then carried out at a temperature of between 20°C ard

35°C or static deaeration is carried out at a temperature Tj

greater than or equal to 35°C and less than BO"C. Final_liy
e |

wet-spinning is carried out, the fibre cutput from the fibre

30 forming machine entering an acidic solution, and the
remaining steps of this example being the same as ir cxample
1. '



-3l- than 18 parts; polyvinyl alcohol makes up B parts of the total content
of the two materials, where Bis 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 clains 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 nmmi ze germor wal nuts or sunflower seeds.
|0 6. Phytoprotein synthetic fibre as clained in any of clainms 1 to 4,

char aclireracgeid: ion t halte t heopedheusenedini ahed sRympeet hata piigiteide i sol at ed
and extracted directly from soya beans or peanuts or cottonseed or rapeseed
by so&id MV RERIEGERS gp ¥ harR§ed7 anphyseprbedi Arepnsped iRednisore as cl ai med

in any i 0.4 a ris in that . the protejn nentioned my be
t hat 6¥%té§%§%%%I%?%dr% %gggérgbggh ﬁ%ﬁchFﬁnf%Sﬁ%ﬁgd%% %¥5%§ﬂ§3 r peanuts
or scotdnsead grokspeseed by crushing, degreasing and soaking. 8.

Phyt oprotein synthetic fibre as clained in any of clains 1 to 4,
characterised in that the protein nentioned 25 nay be that protein isolated
and extracted,girectly from Soya beans or peanuts or cottonseed or rapeseed
by ge@ﬁ?ﬁﬁ§§§ing, fragnentation and degreasing. 9. Method for tha
manuf act =ure of phytoprctein synthetic 3(1 fibre as clained -n claim1,
conpri sing processes for the production of a sem -finished product and

fini stihng gxbteeat adndapodbpvphetesdeshohi aheyinehgdutbe dihain product,
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 40T 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 79.5C at normal atmospheric pressure or vacuum deaerated by being
left to stand at a temperature of between 35C and 40C. 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 450g9/L and 460g/L, and the content P4 of sodium hydroxide
contained in the fluid bath being between 1lg/L and 40g/L, whilst
the fluid bath temperature T3 is between 32°C and 36C. The other steps

25 and technical conditions in this example are tre same as in example

2.

Example 8

The protein used in this case is the phytoprozein isolated,
30 extracted and produced from cottonseed cake. The pure

protein is added to a weak alkaline solution with a pH value

of 7.5, and dissolved at a temperature T2 of tecween 55°C



- 32 characterised by the follow ng steps: a. the preparation of a

spi nni ng dope from proportioned protein 5 and pol yvinyl al cohol, said
proportions being such that phytoprotein nakes up A parts of the total
content of the two materials, where Ais equal to or greater than 5 parts
and |l ess than 23 parts; polyvinyl alcohol makes up B parts of the total
content of the two materials, wheyg Bis 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

| eavi ng, tpbe fi 5e-form’ ng ?hl pe. enters a coagul ant bath, then undergoes
air dPAfting. Wet DaRR-HPRftfnQl br rP‘Réf%i‘ts'drtéPfter\ﬁ’ngan?d Fﬁé@t fi xi ng)

yi el dppgréhe 261 senbnfiniBhedcoroshictac 1dh Aethad, Jar ufacture of
phyt o roteln sgy%hetlc fibre as claimed in claim 9, ]harac erised in than:

25 t hédspt irPPLY YbpE! nehEPbabdls rdsesql ved s\rprde-;ﬁa:rleldeai:wuﬁmgatto t he
fol | 0wl Bgnsk eR8ax &7 PPOS I 005 Okn P & LRI &n A1, Ol iyl al cohol are

measured out, these two ra~.~ na~erials are oI"VéH‘tler'F distilled
We er tot heml oz asobut boni €iGH aslcdfn@etadadaed,zstéﬂa&‘nd sdhenstirred at a
tenperat;:re T4, where T4 is equal to or greater than 40'C and | ~s-. U
7, ., 98C, yielding thc_ spinning dope; - 33 the deaPration of the

spi NNTTRg depee Nend | SOEGL i Snst £Pe nifefald 'ae(ée% B AHANG ;L the fol lowng
steps: static deaeration is carried out by al |OWI ng 't he spinni‘ng dope to 5

st andwéfha&’%%pﬂ%’é‘ﬁ%“br Eexniegal2 a Ii)emﬁerrta:‘t tsprfe t‘he twltearle plire s equal to or
gr eat L t ual r greater than
plot Qgﬁdéﬁess gﬁg§§§l D089 C rhén % tﬁqy I%;(éﬁéi

1.5 hours hour s, ~of vacuum ed out at a
tlénpefatruirg bes weBh B8r€s anfl OBE:; toteladgi tie@yHt) at a

temcerature T4 of 94°C and mixing for 50 minutes, to yield
the spinning dope. Vacuum deaeration is then carried out at
a temperature between 35°C and 45°C, and the deaerzated and
filtered spinning dope then enters the wet-spinning frame to

15 undergc wet-spinning. The fibre-forming machine spinneret
velccity V is 19m/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
acid being sulphuric acid. The content of sodium sulpnate P

20 in the fluid bath is between 450 g/L and 480g/L, the'content
of sulphuric acid Pl is between 0.25g/L and 0.258g/L, and
the bpath temperature is T3, where T3 is equal to or greater
tharn 32°C and less than 38°C. The remaining processing

staces and technical conditions being identical to those in

25 example 1.

Example 9

The prcotein used in this case is the phvtoprotein i1sclated
30 anc 2xtracted by pressing, grinding and degreasing
cotionseed germ. The protein obtained is added to a wssak

alkzlire solution with a prl of 8, and allowed to diszclve ar



the coagulant fluid bath nmentioned in step ¢ into which the synthetic fibre
enters conprises a salt and al kali aqueous solution. 15 11. Method for the
manuf act ure of phytoprotein synthetic fibre as clained in claim?9,
characterised in that: the spinning dope nentioned in step a is prepared
according to the follow ng steps: firstly the preparation of a protein 20
solution with a concentration As,, where As is equal to or greater than 4~
and | ess than 150, by dissolving purified isolated protein in distilled
water, at the sanme time dissolving polyvinyl alcohol in distilled water for
a period tl, where tl is greater than 1.5 hours and_equal to or |ess 2~

5 _ R
than & KEIPErakHgcat2aof ehpbrature® 14, 20Her® §1fP5 éqhalreo or greater than

90' C andils8ss hanr28rEortonYisl d u ' : concentration
Bs, mﬁgke Bs%is grgatgr %haﬁ 20£ %ﬁﬁ“ggﬁgﬁ ?oégée gggaF%gE %8“:. or where

Bs i swhgual Asoler egreat bp ohagrédtenntdhéesi2thandlbesst heanbystaki ng 3U the

pr oporti,on ol.ution.of bqgth of these materials, and_by addi ng borax, then
mi xi ng %4 ggggnﬁg%g o}e§?98laﬁ%r%quaFsaeﬁﬁﬁPefﬁtBFegFganr than 90° C and
| ess thawe@BCsst'leand- 784C $pinni Agueppeoi §iebgaknedlut hendeaeratki on of the
spinninggope mentioned in step b is carried out according to the foll ow ng
st eps CHICENEE a5 188aBPat FBRTFsBEat Fi @dUdLt LByCHI BERARETt ABaBPLAI ng dope to
st and g atmsphani §spressure at a tenperature Tj, where Tj is equal to or
greater than SOC and |l ess than 80'C, for a tine tj equal to or greater than
1.S hours and |l ess than 4 hours, or vacuum deaeration is carried out at a

tenperature 10 betwee 0C and_45' C. during wet-spinning the spinneret
vergcitf F%QVF %nggogugéoﬁﬁegf%rm ﬁﬁﬁ iangnfﬁrgﬁgneHESEOFBlBPPIess t han 30

Mo nwinh Isiret peoteagulfapinibgt h phatst be tReeebedlf bbre prbeesni s 1S a
salt and al kal i aqueous solution, within which the salt content is P, where
P is Gehtel YRay lagdgrhodndwequal At bSot8| B35tEhannd88dLh, and the al kal

Cemperstire 13 aRergTr s ey B e b s o End BokR1 LSRR L") o5 than —0°
38C. where B is 82 parts, at a temperature T4 of 94°C tc yield

the spinning depe. 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

70°C and less than 80°C. The deaerated spinning dope is then

subjected to filtration and enters the wet-spinning frame to
undergo wet-spinning.
20
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 sulphatce, the
25 acid being sulphuric acid. The content of sodium sulphate P

in the fluid bath is between 440 g/L and 450g/L, ths content

of sulphuric acid Pl is between 0.2g/L and 0.25g/L, and the

bath temperature is T3, where T3 is equal to or grezter than

32°C and less than 38°C. The remaining processing stzgss and
30 technical conditions are identical to those in exarcie 1.

Example 10



12.- Method for the manufacture of phytoprotein synthetic fibre as clained
inclaim9, characterised in that said spinning dope is al kaline, the
coagul ant bath being acidic. 2S 13. Method for the manufacture of
phytoprotein synthetic fibre as clainmed in claim 12, characterised in that
said acid contained in the coagul ant bath is sul phuric acid and/or
phosphoric acid. 30 - 35 14. hod for the manufacture of phytoprotein
synthetic fibre as clained in claim9, characterised in that said spinning
dope is acidic, the coagul ant bath being alkaline. 5 15. Method for the
manuf acture of phytoprotein synthetic fibre as clained in claim12,
characterised in that said al kaline spinning dope is prepared according to
the fehkopiRg PreReinllsth tihe cnsel aked extémctad pebeklyi s dissol ved for
atinme t2, where t2 is equal to or greater than hour and | ess than 3
hour sisphagsedalakd iexs ragited &y, tiheaorahdang nedemiastsiiog hadi ng a pH equal to
or greater. than 7. nd e t han 8. reachi ng .a .concentration As at a
tenpe?g?g%ggTé{E ff%\ﬁ%eereéj’Agﬂes eé((ﬂ:lfaaIC%Fg Bfob?lergtbeerm@hgﬁsﬁfﬁé{ﬁ&i | ess than
154 anddweeria 1B iwvateqyalrelsmlerirgr aat ar pkbesi QG mrachkassohhar 98C, thus
yielding the protein solution; (2) polyvinyl alcohol is dissolved at a
t enpePat BREWFETEdFal2P80 8% or greater than 40C and | ess 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 i sBgqdals sad wmgymediveri niylam 18%heid inedsst hbhed 3%ter Wilkeré .Bs is greater
t han 20% and .equ 5 tq. or less an 300 - (3)_finally taking the
propo%‘??‘%‘ﬁe&tso ﬁqn@rﬁaro%utrﬁe a (?vfte kS St g(r)i Ias‘,‘d %@dcbyaﬁi Xi ng them
toget Aguecud e lapi imyidepa icoriimiredon30st he @renselior wieaer ating the
spinni_.r,~t dc~:~c-= as stateci i r; b are as follows: subjec~ the spinning
<~c>: Bs tlsp eguagk 5 or gregmtededdiadt i8Gnap§ seandilg d6%a tenperature time
tj at normal atnospheric pressure, or greater than 50'C and | ess than 80"C
or greater than 1.5 hours and less than 5 to vacuum deaeration at a
t enpeMatuiing b-hen duie itove FHolfwriend eémgihceft ahermdhoritscaqualidlo and tj is
equal to 4 hours, or subj egktC :tvglaenqizot&ﬁand 45C, in said steps b and c, the
wet - B t?drolsjtpefjhrhe " R34S RF WeF8ERL i R E4REF AU 7nd mi n and
emglal poQ yridyEiSSalcohol, 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 temperzture T4 of

between 40°C and 90°C, the spinning dope is obtained.

20 The spinning dope, of a viscosity, measured by a
gravitational flow viscosimeter, of between 34 and 150
seconds, 1is subjected to static deaeration by standing at a
temperature Tj of between 50°C and 70°C for betweer 1.5 and
3 hours at normal atmospheric pressure (or is subjected to

25 vacuum deaeration at a temperature of between 30°C and
40°C) . After deaeration the spinning dope iz subjected to
wet-spinning, whilst spinneret velocity V is equal to or
greater than 25 m/min and less than 30 m/min. The injected

thread then enters a coagulant bath consist:rg of salc and

Y]

30 alkali agueous solution. The éodium chlorides content 1is
between 450g9/L and 46ug/L, the sodium hydrcx:de content P4
is between 1g/L and 40g/L, and the fluid ba-* 15 ar a



10 than 30m m n, 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 |ess than
4809/ L, and within which acid content is P1, where Pl is equal to or
greater than 15 0.2g/L and |l ess than 0.26g/L, the coagul ant bath being at a
tenperature T3, where T3 is equal to or greater than 30C and | ess than 38C
16. Method for the manufacture of  phytoprotein synthetic fibre as clained
in claim14, characterisr_ised in that said acidic spinning dope is

prepared according to the follow ng steps: proportioned quanfities of pure
pr ot eFRMRREAPYEGviL Ryl WHETEI EdnhdF § Baheggu?gdg FRCQhd ifSst? ved whi | st

m xi ngpiyny disst thhedswaker rak 2eh8TREREt PeBcdds Phg bet ¥ges 4na~C and 98C,
yielding a solution with a concentration or protein and poly,rir.yl alcohol
of betwebnig8alandng3yionkeare pygeaddicad bortlkosei dnapyroplhdsphoric acid
and continued thorough 30 m xi ng, spinning dope with a pH of between 1
an~3.5 i s obtained, - 37 the steps for deaerating the spinning dope

o | i pedmbiebiare as foll ows: vacuum deaeration of the spinning dope at a
tenperature of between 30'C and 58" C, or static deaeration; 5 the coagul ant
bath entered by the spinning dope outlined in ¢ being a salt and al kal
aqueO%eSgshwe' PRotld1® cRrguliant hhat Qa@%vaagtaepbhﬂtog%weﬁn 9 and 14, and
tenperature T3, where T3 is equal to or greater than 32' C and | ess than
38C. iGolatelerndd exsradtedmbyutdet grd ngfinghydepreaeingsgndhetic fibre as
cl ai mred kp clainl%?a_ h%ﬁgyterised in that said al kaline spinning dope is
pr epar&F 2l iﬁb}io e followng steps: 15 (1) a solution of protein is
piepared with a concentration. As, the solution being nmade slightly

al kal i ne, concentration As being equal to or greater than 40 and | ess than
150, & PRI SdithiPRlyVeryYdr ddicehathai1#N5PERE PESESiRan 8.5; 20 (2)
measurd - a rtd d n Lk py I - is is dissolved
di rect d}g?lg%t ﬁ’e p%:%%’(e)ignﬂ gg%utt?%%ti #)él(r}feae)?]i&rré&? éagaﬁet@gbé?glgr eater than 1
hour aictdieds tWerel Aois sllamperdts a arghpertat ppéyThngdualcbbobr greater than

40C 25 and less than 98C, to yield a spinning dope with.a concentration C2
of theésF TS ?ﬁatpeaﬁﬂ%ﬁ ’s,w%ﬁrr?elée/ léz%los pé%tffl’ Fgeoggéf’aé‘a?@? than 8% and | ess
t han 1bias g1 Weatera i sii PR ane requaladd riixedess khaemp@@atrdPet he steps for

deaerating the spinning dope outlined :r b are as follows: vacuum
deaer &4 dittofeahet S-mmnd . iy Wope® & isdither gCdRELON BONREEAIRY' &€; anca 45' c;

, =T I {erdd formca -GE T - 8%1 .elpeL Tl ¢€ or
gr eat ecror'?-i}éantrB ﬂlé;%ndz Ioesspl{[ahtaenlré ;d %Ol%/‘\'tl?lw aﬁEBrh%l bt BQ@JNeEQ
14% and 18%, 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 30°C and 45°C, and after deaeration and

25 filtration the spinning dope enters the wet-spinning frame.
Spinneret velocity V is 20m/min, the injected thread then
entering a coagulant bath, the coagulént bath fluid
consisting of a salt and alkali aqueous solution, where the
salt is sodium sulphate and the alkali 1s scdium hydroxide,

30 the fluid bath having a pH of between 12 and 14, and sa
temperature T3 of 36°C. The remaining processing stases

technical conditions are identical to those in examplc 3.



t he aci dic coagul ant bath entered by the spinning dope S outlined in c
being a salt and acid aqueous solution. 18. Method for the manufacture of
phyt oprotein synthetic fibre as clai m%g in claim14, characterised in that
said acidic spinning dope is prepared®“according to the follow ng 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 | ess than 15% (2) neasuring out a
proporg i aned. aypung, ofe pp! ywil Ayl & CORGh . cd i Snd Sedi sspé ved Widectly in
said solution, yielding a spinning dope with a total content of protein and
20 pol awvd nydided cohodn betivdtien $slandorR 20 th he st epE Petweleme? attichg t he

spi nning dope outlined in b are as follows: vacuum d,? eration of the

spi nni Hig> dopd a3 1 HoWehet A1F 8° b € bt vk et Ahd 88 %Ogrb%'i‘%ﬁefrb
de@Fra&é?”én%56b&35?£91§t8909e'Bhgoghkféh”ﬁaGQHQUEaBBnEQEBréhﬁénFhe fibre
enters aftér injection Ts a salt and alkal i aquéous solution, said

sol uting, Wayiedna pi e@fjudet veeor 9gpasitdd andnal Oenpedalese TBanwhere T3 is
equal to or greater than 3 30 and | ess than 38~. - 39 19. Method for the
manuf atbbr ePote phgt vpint ki al syhe het § caddpd edbscerayned FRCaRyCBEI Rl ai ms 10,

11, 15, 16, .17 8 h ' Ln_that f t ti
Fact or 581 0t a1 P ahhtSBONT £ Ryt ho® pASEEH T hr bUBn B4FA BOBGEK Hnt 5. bt h

i s bet wggn,419vaAJ1Babcahd el ha¥iBgpUDdesgoperakr (diaht thg, wet bath
drafting and dry heat drafting; during the aforenentioned acetalizing step,
t heo t eppepattienobftbeotethabezhgglfl padtess. TBhiwhésetgni sikeéween ~0C and
69' C, said acetalizi ng fluid being a,soluti 0£ cont ai ni ng\kgll dehyde, 10 acid
and amPoheUREEAEPRat 8 @hePaFHERPdE0 Lomht B3 /bé&idNg 158t Wb&nPESFL and

31.99/L,.,th i P I t EL s .89/ L dth | t
cont enPob 1 pdE 6 8T Eohe CtrEOLS HobiE P PR b Ret st ey the | °°
nmanuf agtiléliai%_ Qh)éﬁﬁ?ﬁﬁ%gi Aop¥ntBatbeénihBre astehaipredeiin ahai m 19,

characferised’in that during the acetalization step the al dehyde in the
acet al ppayivanydokucolnl uset-drst @it betwgepok8b ord mrfh ficad gl visees dehpde.

AL RRCHE SR SAUSRE, 280 Asear 2 TRED. AS. RPeRsURY SAY5 Ay, ALs. Ay. Ah. A Afy. A A
F@PA"{P @? ES@R@%E I%f{g Sél??g\@\i/\?gg?g a 5@5 c g] é\?il 8 § @gjr?fac]Eg ar]ecS g]ug ae] g :E] g a] ca] ca] caj ca
] ca] cakeapeahtakeabt”pkeakea] Ga/C al¢ajg CafotapcRalealrsEeor MsP i el
subjected to vacuum deaeration, to yield the spinning dope.
After filtration this then enters the wet-spinning frame to
20 undergo wet—spinﬁing, 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
25 temperature T3 of the bath is equal to or greater than 36C
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 4.

30 Example 13
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20 dope enters the wet-spinning frame to undergo wet-spinning,
spinneret velocity V being greater than 17m/min and less -than
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 450g/L, and the sodiurn hydroxide content
P4 is between 1g/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

30 2.5 elongation factors and drafting occurring between
the second and third heat chambers contributing an

elongation factor of 1.5,
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The remaining processing stages and technical conditions are

identical to those in example 5.

S In all 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 polyvinyl alcohol in the

15 solutions is based on pure dry solid content.
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and polyv1nyl 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 tc 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
A 1s equal to or greater than 6 parts and equal to or less
25 than 21 parts; polyvinyl alcohol makes up B parts of the
total content of the two materials, where B is equal to or
greater than 79 parts and equal tc or less than 94 parts.
4. Phytoprotein synthetic fibre as claimed in claim 3,
characterised in that the aforementioned phytoprote in makes
30 up A parts of the total content of the two materials, where

A 1s equal to or greater than 10 parts and equal to or less
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or peanuts or cottonseed or rapeseed cake or maize germ or
walnuts or sunflower seeds.

10

6. Phytoprotein synthetic fibre as claimed in any of
claims 1 to 4, characterised in that the protein mentioned
may be that protein isclated 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 isoclated and extracted directly from

soya beans or peanuts or cottonseed or rapeseed by germ

pressing, fragmentation and degreasing.

9. Method for the manufacture of phytoprctein synthetic
30 fibre as claimed in claim 1, comprising processes for the
production of a semli-finished product and finishing and

acetalization processes which yield the final product,
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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 S 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.

10. Method for the manufacture of phytoprotein synthetic

fibre as claimed in claim 9, characterised in thazt:

25
the spinning dope mentioned in step a is prepared according
to the following steps: proportions of pure protein and
pcolyvinyl alcohol are measured out, these Cwo raw mererials
are then dissolved in distilled water, then borax or boric
30 acid i1s added, this 1is then stirred ar a temperature T4,
where T4 1s equal to or greater than 40'C and les- U oan

98°C, yielding the spinning dope;
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5 stand at atmospheric pressure at a temperature Tj, where Tj
is equal to or greater than 50C and less than 80C, 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 30C and 45°C; in addition

10
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 15%, 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

23 than 3 hours, and at a temperature Tl, where Tl is equal to
or greater than 40C and less than 98C, 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

30 the proportioned sclution of both of these materials, and by
adding borax, then mixing at a temperature T4, where T4

is equal to or greater than 40T and less than 98C, the
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time tj equal to or greater than 1.5 hours and less than 4

hours, or vacuum deaeration is carried out at a temperature

10 between 30°C 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
15 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 1g/L and 40g/L, whilst the bath is at a temperature

T3, where T3 is equal to or greater than 32°C and less than
20 38°C.

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.
25
13. Method for the manufacture of phytcprotein 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
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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 4% and less than 15%,
and where T2 is equal to or greater than 40°C and less than

98°C, thus yielding the protein solution;

(2) polyvinyl alcohol is dissolved at a temperature Tl equal
20 to or greater than 40°C and less than 96°'C for a time t1,
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 30% ;
(3) finally taking the proportioned soluction of the above
two materials, and by mixing them together, the Splniting
dope 1s obtained;

30
the steps for deaerating the spinning dope as stated iﬁ 9]

are as follows: subject the spinning doy- Lo static
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#109& {yiection 1is 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 Pl, where Pl 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 30°C

and less than 38°C.

16. Method for the manufacture of phytoprotein synthetic
o0 fibre as claimed in claim 14, characteristised in that said

acidic spinning dope is prepared according to the following

steps:

proportioned guantities of pure protein and polyvinyl

25 alcohol are measured out and dissolved whilst mixing in
distilled water at a Ctemperature T4 of between 29°C and
98°C, yielding a solution with a concentration cof protein
and polyviryl alcohol of between 8% and 25%, then by adding
boric acid and/or phosphoric acid and continued thorough

30 mixing, spinning dope with a pH of between 1 anc 3.5 1s

obtained;
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temperature of between 30°C and 58°C, or static deaeration:

S5 the coagulant bath entered by the spinning dope outlined in
¢ 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
38°C.

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 4% and less than 15%, and
Ph being equal to or greater than 7.5 and less than 8.5;
20
(2) measuring out a proporticned 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 Cemperature Th équal Lo or greater than 40°C
25 and less than 98°C, to vield a spinning dope with a
concentration C2 of these two materials, where C2 ic equal

Lo or greater than 8% and less thar 15% or greater than 20%

and equal to or less than 30%;

30 the steps for deaerating the spinning dope outlined - b are

as follows: vacuum deaeracion of the spinning dope a- a

temperature of between 30°C and 45°C, or siatie des -0 on
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the acidic coagulant bath entered by the spinning dope

S outlined in ¢ being a salt and acid agueous 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,

vielding a spinning dope with a total content of protein and

20  polyvinyl alcohol between 8% and 22%;

the steps for deaerating the spinning dope outlined in b are

as follows: vacuum deaeration of the spinning dope at a

Cemperature of between 30°C 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 agueous

solution, said solution having a pH of between 9 and 14 and

a temperature T3, where T3 is equal to or greater than 36 C

30 and less than 238°C.



& ()-'kf$10%& ()-1109%& ()- Normal" "Heading 13]c" "Heading 23]c" "Headi ng
33]c" "Heading 43]c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading
83] c" "Heading 93]c"A "Default Paragraph Fontj] WV!I''-[27u=ZDKQWX"fltz, $LF+O
"$&(*,.0246_;) A, KeXl 3} Su92ki M EUIT>

"UHS$ x>/ (03[ 57: p<?>?BF9I KLN PSTVYZ aei ; | mosww, z@}0Q ] *b~*j Rf G dScW /W

6Ti nes New RomanAri al Courier New'h Root EntryWrdDocument b+

" #$UR' ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

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

S bath is between 4.5 and 8.5 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 40°C and 64°C,
said acetalizing fluid being a solution containing aldehyde,

10 acid and ammonium sulphate, the aldehyde content P3 being
between 5g/L and 31.9g/L, the acid content P10 being between
5g/L and 239.8g/L and the salt content Pll being between
80g/L and 119g/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.

20



