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A Study on the Sericin Fixation of Raw Silk Fibers by Fixing with the
Mixtures of Various Amines and Formalin
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Abstract— To investigate the strong and effective sericin fixing agents and conditions, raw silk fibers were treated with the
mixtures of urea-formalin, thiourea-formalin and melamine-formalin as sericin fixing agents, respectively. And the treated raw
silk fibers were degummed by the degumming liquors of alkaline detergent and sodium carbonate to confirm the hardness of
sericin fixation. The weight of raw silk fibers was decreased in the process of sericin fixation treating at 80C for 60min. The
effective sericin fixation was obtained by treating at 60~80C for 15min with the mixture of melamine and formalin. The
mixture of melamine and formalin showed an outstanding ability of sericin fixation because the three amino groups of
melamine were able to cross-link the hydroxy amino acids of sericin such as serine with the assistance of formalin.

Keywords: raw silk fiber, sericin, sericin fixation, formalin, urea, thiourea, melamine, degumming, cross-link

.M B2 2 uylo] 9ut, dabyLx o Agdoz A
A& BEAA :9‘.4% At A 2zt AL
BA AR daAES 47 A= Bl ™9, dimethylolethyleneurcas At ZAOA Al
U l‘% %— | s Aale] AAEAN =8 A 4 A= WY So| RIEYY”. Tdtd] o
HAE 2849 dtofof Aok AEAUE AHANT galotsd dFEaElA HSHYRE o
7] HoM% AgAE 83 & + e 7k A 3 Al Az ol 9ohd,
g7t 2o AP HZe s A7t FAE B Ao AL AR dEga Agal
A o] A= Y AT BAAE & e Ags g9 d7%=2 2y pHPoz A
Hu A3 BA-E —L'n‘-—] ARS FASHEA €& HEy) 99 a4, o84 2 Hau o] ofwl
2 AA gt 24 A= FFE WFAHel =22 zaws zdsio AeA AR R AL}
Qlofof Ftrh. 7129 AZA AFA F ZEWAL do go AYA AR AZT A Fz A
‘-’MH 270A A 59 otu|e7e $A7I% mAo] dhe) ArmE g

$3to] W2 /S YAl Aelale B3 _
*VM A% Byt @ 2del gnt’. e 2. 4 #
HBIE A4 AL obvlws]Sh Shavtgsted A
AL 283 A7 N T gy oz A 21 Az H A<
ge 2del A FASAC A A 3F qrit A=A gL 14FY A3 AALES A4S
HHOoRt ofFA £A0 9% A3 AN F gu, NAAIAZ AT E2TAGSE), L4,

'Corresponding author. Tel.: +82-41-630-3351; Fax.: +82-41-633-8747; e-mail: pgy313@chungwoon.ac.kr

J. of the Korean Soc. of Dyers and Finishers, Vol. 21, No. 1 | 67 |



Hend, We
AHIZ AST 24T
o2 ARTHA ABEFL AE3
$3 eI FYE BAYE

A AEAZ 4w gz AA
a2l AAE AgAd.

22 Ma|Al H&

43 A B 248 @ 22 sel L] 150
o] HES Bg Zudt AYABLS AT A%
Ao ARFE Bol I Z WAFUA 40-80C
Yold 24 LEAA ALE T A
5608 Aejstgon, Rzt Buw

TS

23 MalN ol o FUHHE 53

AlZA A2E A8 80TCAIA 60 All4l A2
g AA G AEA Fado] 3t FFHshE

(weight change)& T 402 ZAJP}
A 2o 28 - A2}A =2
. G OIS o
2 3L (%)= —— x100
T (% .
A REY

A B&e dude
AIA 3gite 2 243 HAd3} 4z
o SAUYEE 2g19 % FAAE 24t A
Sotal, Y U2 &4 1 el
40~90Co| A 302 A AHFstgen, Ad & 60T
42 WA AAsE Yo 40T
5 FAT tg 80ToA 60& FF dxsta o
7 Foll 108 AT & $F= 5

i
:Oég‘
2
sy
N
(R
1o

| 68 | =94 7}3*8/2]+ A 21¢d A 1 &

= = =

439 AFA B2g g8 zEgdd ez
THY, z=29Y Heand Y 9 =29y
o Al EFHE thE Table 13 Zo] A
A9 Agal FAma ope Aae FEE
MAAZI7] 8 AHd st A Z2Td 48
o2 Astd A3 A AF avE de
F & e obyz el dF WS &
+2=7F dAs FHe Aoz A doH,
of Z& MY &I Fig 19 w43} go] x2
o] AlZAY ofmiit F AlFolL EHE2AY
FA718E FAloly otz7|d F9 ofm|7]9t HE
il

ALE F45) e Aoz deH Y.
obelz EEudd Egde zMom A4 %
AP, AP AF Y Egol Ao

2 YA $AAE BeRT T2Ud
0.1~1%9 =% WAl 249 Hoare L

[
fr tle

.
]

Table 1. The sericine fixing liquors of urea—formalin,
thiourea—formalin and melamine-formalin for sericin
fixation with acetic acid 5g/l and softener 3g/l

Liquor Name 0.1FU 0.3FU 0.5FU 0.7FU 1FU

formalin
%(wlv) 0.1 0.3 0.5 0.7 1.0

formalin
(mol/l)

urea 0.102 0300 0498 0.702 0.996
% (W/V)

(moyy 0017 0050 0083 0.116 0.166

0.033 0.100 0.167 0.234 0.334

Liquor Name 0.1FT 0.3FT 0.5FT 0.7FT 1FT

formalin
%(WIv) 0.1 0.3 0.5 0.7 1.0

formalin

0.033 0.100 0.167 0234 0334
(mol/l)
thiourea 5 157 (380 0633 0886 1.266
% (W[V)

thiourea 517 0,050 0083 0116 0.166
(mol/l)

Liquor Name 0.1IFM 0.3FM 0.5FM 0.7FM 1FM

formalin
%(w/v) 0.1 0.3 0.5 0.7 1.0

formalin

0033 0.100 0.167 0234 0334
(mol/l)
melamine 139 5417 0695 0973 1.390
% (W[V)
melamine
i 0011 0033 0056 0078 011
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Fig. 1. Cross-linking mechanisms of serine, tyrosine
and lysine in silk protein by formalin.
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Concentrations of various sericin fixing agents
Fig. 2. Weight changes of raw silk fibers fixed at 80C
for 60min by various concentrations of urea— formalin
(FU), thiourea—formalin(FT) and melamine- formalin
(FM) with or without degumming at 60°Cx 30min by
detergent 3g/l.
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Fig. 3. Weight changes of raw silk fibers degummed
in different conditions after fixing at 80°Cx 60min by
the various concentrations of melamine—formalin(FM).
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Table 2. The fixing liquors of urea—formalin,
thiourea—formalin and melamine—-formalin for sericin
fixation containing acetic acid 2g/l(a) or acetic acid 2g/l
+ softener 2g/l(ab)
0.1F 0.1IFU 0.1FT 0.1FM
Liquor Name 0.1Fa 0.1FUa 0.1FTa 0.1FMa
0.1Fab 0.1FUab 0.1FTab 0.1FMab

formalin

(mol/l) 0.033  0.033  0.033 0.033

urea

(mol/) 0.017 - -

thiourea
(mol/l)

melamine

(mol/)
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Fig. 4. Weight changes of raw silk fibers degummed
at 40C or 60C for 30min after fixing at 40°C x15min
by formalin(F), urea—formalin(FU), thiourea—formalin
(FT) and melamine—formalin(FM) with acetic acid(a)
and softener(s).
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Fig. 5. Weight changes of raw silk fibers degummed
at 60°Cx30min after fixing at 40C or 60°C for 15min by
formalin(F), urea—formalin(FU), thiourea—formalin(FT) and
melamine—formalin(FM) with acetic acid(a) and softener(s).
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Fig. 6. Cross-linking mechanism of serine for sericin
fixation by the mixture of urea and formalin.
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Fig. 7. Weight changes of raw silk fibers degummed
at 60°Cx30min after fixing at 60°C or 80°C for 15min
by formalin(F), urea—formalin(FU), thiourea—formalin
(FT) and melamine—formalin(FM) with acetic acid(a)
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Fig. 8. Weight changes of raw silk fibers degummed
at 60C or 90C for 30min after fixing at 80C x15min
by formalin(F), urea—formalin(FU), thiourea—formalin
(FT) and melamine—formalin(FM) with acetic acid(a)
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