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Properties of Silk-Sericin Films Modified by Isocyanate Compounds
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Abstract— Polar amino groups of the waste SS(silk-sericin) were modified by two isocyanate compounds of
MOI[2-(methacryloyloxy)ethyl isocyanate] and AOI [2-(acryloyloxy)ethyl isocyanate]. When the MOISS
(MOI-modified silk sericin) or AOISS(AOI-modified silk sericin) was pressed hot, vinyl groups in the MOI or
AQI were polymerized and then the flexible and transparent films were obtained. Tensile moduli and strengths
of the MOISS films were significantly improved as the MOI contents increased. By the addition of the isocyanate
compounds, silk sericin films exhibited lower solubility to the distilled water(80°C) and also lower swell ratio to
the distilled water(room temperature). In the effect of tensile properties and restraining the water swelling, MOI
was better than AOIL BOD(biochemical oxygen demand)/TOD(theoretical oxygen demand) of the pure sericin
film was almost 100% perfect level after 10 days immersion into the activated sludge. With increasing isocyanate
content reacted with polar amino groups, BOD/TOD decreased. When more than 50 mol% of polar amino
groups remained unreacted, sericin films could retain more biodegradability. Comparing with MOI from the

viewpoint of biodegradability, AOI was more

effective.
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Fig. 8. Tensile stress-strain curves of MOISS2.0,
MOISS1.5, MOISS1.0 and MOISS0.5.
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Fig. 9. Tensile stress-strain curves of MOISS0.5 and
AQISS0.3.
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Fig. 11. Scanning electron micrographs of surfaces of
the specimen after the biodegradation.
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Table 1. Elemental analysis of sericin, MOISS0.5 and AOISS0.3

C N ®)
Sericin 4297 15.36 35.15
MOISS0.5 44.73 14.35 3.12
AQISS0.3 44.35 14.39 3.08

| 36 | st f4)7pa3pa] =] A 204 A 2%



i oft A,OL

—_

. MOISS$} AOISS Bl d

. MOISS 2 & 9] 1%}%*

. MOI £ AOIZ 7|23 AlgA 28-S
1354 ¥

- BRI, R

U i e S AN N

4. 4 =
o AFo e H7IAEAS o] Aot ol E
%L 2 MAsta A& 25E AF e dof
59 A E, WESISHH A QA
S AA 2 EAS nEste] ofyge} e A=
s Aok
CAIFAL ol 2gsk 54 ofn| 1Ak 2] Imol ]

a4 MOIE= 0.5mol, AOIE= 0.3mol®] Hj &) &
Z HRe A 71| Algal F9o ZA719 MOl B
AOI°l| o]t H-g-&o] H|5=28H23%, 20%) MOISS
¢} AOISSE 25 & sller Al MOl %
& AOI®H] kg2 % l%?é?%ﬂr S-Hop4
Fog FAHASE ©

S o] 7]—-——6]— Elﬁzﬂ

Fo| F7ke A ST 1
= MOI #7FES 0534 o} =]}
23%)o1 A 1.0(RHs-& 39%) .2 Z7HA 7
Al Agtetqlth. Als 9o mukgo s
= 573 opH| At 7)) 40mol% ©]skolH A
w27t dAsHA A etakal

A T 54 o 4 HJ% 01
H] 223 AOISS030.% Tk

vl A IFEA S

Hﬁﬂ At

of E4g v B2 A3, JFEA
Qo A= MO E3H ol 11, A%a)de] Bol
A AOPE B & Aol

3153

SR, FEFFABHA 07-
292241(1995).

T, B, PN, R AP 08-

012738(1995).
B e, e ek, 510,

t

1]

4.

o

FOHEE ATMRIA TES SH

BT 11-131318(1999).

PPN, LIS, AR, <) > > D%
B~ DI, A B i & T2,
57, 279-283(2001).

5. HIN B, FeF AP 2002-69848(2002).

10.

11.

12.

13.

14.

15.

BRI, L e, PR IR, FREFARH 2008-

239174(2003).

. Kongdee, A, Bechtold, T. and Teufel, L.,

Modification of Cellulose Fiber with Silk Sericin,
J. Appl. Polym. Sci., 96, 1421-1428(2005).

. Miyake, H., Wakisaka, H. and Nagura, M,

Structures and Physical Properties of Poly
(vinyl alcohol)/Sericin Blended Plastic, J.
Insect Biotechnol. Sericol., 71, 85-89(2002).

- OKHERT, YTNELT, DHREN, B A, FHE

W, ro—2/Xr¥rBLU0e /X%
ML REAIET 4 V2D TR, A, 47,
257-264(2003).
Nagura, M., Onishi, R,, Gotoh, Y. and Ohkoshi,
Y., Structures and Physical Properties of Cross-
Linked Sericin Membranes, |. Insect Biotechnol.
Sericol., 70, 149-153(2001).
NHE =, =8, I, R Abd 2002-
265498, 265499(2002).
Miyake, H., Wakisaka, H., Yamashita, H. and
Nagura, M. Moisture Characteristic and
Structure of High Molecular Weight Sericin
Film, Polym. |., 35, 683-687(2003).
Miyake H., Yamashita S, Wakisaka H.,
Shimizu Y., and Nagura M., Fiber Processing by
High Molecular Weight Sericin and its Basic
Properties, SEN’I GAKKAISHI, 60, 271-275
(2004).
Teramoto, H. and Miyazawa, M., Molecular
Orientatio Behavior of Silk Sericin Film as
Revealed by ATR Infrared Spectroscopy,
Biomacromolecules, 6, 2049-2057(2005).
IR, KONk, “WEHT7A FEn
K, A -2iit, p.188, 1978.

T

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 2 | 37 |



