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FINE STRUCTURE AND PHYSICAL PROPERTIES OF BLEND FILM
COMPOSED OF SILK SERICIN AND POLY(VINYL ALCOHOL)

By Hiroshi Ishikawa *, Masanobu Nagura ™ and Yoichiro Tsuchiya**

* (Faculty of Textile Science and Technology, Shinshu University,
Ueda, Nagano 386, Japan)
** (Shimeo Seimitsu Company Ltd., Miyota, Nagano 389-02, Japan)

Investigations have been made on the fine structure and the physical properties of the blend
film composed of silk sericin of Bombyx mori and poly(vinyl alcohol). The microphase separated
structure was found in the blend film. The interfacial region between two phases may consist of
PVA-sericin complex. The complex formation seems to yield the increase of fracture strain and

the decrease of elongation at high temperature.
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Fig. 1 Dependence of the density on sericin
content for sericin-PVA blend films:
~O—, untreated sample and —@—, heat
treated sample
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Fig.2 Xray diffraction intensity curves for
sericin-PVA blend films with various
contents of sericin: a, 0; b, 10; ¢, 35;
d, 62 and e, 100 (in wt% of sericin).
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Fig. 3 Dependence of the crystallinity on sericin
content for sericin-PVA blend films: —O—,
untreated sample and —@— . heat treated
sample.
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Fig. 4 DSC thermograms for sericin-PVA blend
films with various content of sericin: a, 0;
b, 4; ¢, 26;d, 38; ¢, 62 and {, 100 (in wt%
of sericin).
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Fig. 5 Temperature dependence of tan & curves
for sericin-PVA blend films: @, 17 and
O, 100 (in wt% of sericin content).
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Fig. 6 Temperature dependence of tan & for PVA
film and filament: @, PVA film and O,
PVA filament.

FTCORBEEY) vy Y REXDEDTHEZ L0350 5,
—#RiC, 2RO PILEOBESFoRSE L TELET 55
£, tand BEZTNFhOERATMC L B E— 7 DB
WICBON A EHRBINTLED, ot EmnE
AT, REBRIBNKT LY F7 0 vahty 7 ofgng
LTWazEEIdoha,

$70, R6ICFT LI, PVA 100% &% (7 4+
£) TR ITOCAHET tan § ORIBEIREEE M - 1ee F
Mok BEY, £ Y0 tan § DRIEREELIIBE
ERIOCHEESNTED, —HFREROLSIC, 7
LY F7 4 v AT 240CHEE THRIENTRETH 3
CEREBI~NECLEELIONS, £LTCZDT &,
2 HERER A SHONFREEEABELEL, C
003 tan § ORIEEREER OSBRI~ OBITLEREIC L
T3 LEFENE,

K73 TMA iIc & A8HE ~ (UMmieTH 5, B,
ABRETRS Y IC L S EETH 5. MhoBonik
T, TV YT 4 vaiZBED LR & EHICE0CH

y
Fr—
s

Shrinkage(%) ¢~ — Elongation (%)
(]

50 _ 100 B0 200
Temperature ('C)

Fig. 7 TMA thermograms for sericinPVA blend
films, PVA film and sericin film: —em,
blend film; ——, PVA film and ----,
sericin film,

EdSIUEEIZ L0, 20CHETHECKL, 240C
TUMT 2, iR 55C iELSIEEILY,
160C M TR ICE L, 230C T 5, T,
PVA 12 50~70C i 5, bTdic e, WL
TAR10CAETHECE D, BU 200CHETHE
L1z 5 230°C Tk, 300C TS 5, -

T T 150C~200C MHEOMBRICERT 5L, 7
LY F7 4 3T ORERTHAREIC L, UH%
BO AN, Yy ryBXU PVA B#ICBREHYT T
B, cOT &R, TUyF7 4 vaRic, BEICLS
DFPCRNY EE LI HRNE S, {5HORTFH
HOEAT ABAOEEELEKRLTHBY, tans OFR
ERSGTNS,

bhbhidskic, ®Y 7 B (PGA) LPVA
DTy F7 4nathic, RY=—avT by 20¥
BENhze LABELEY, 2 TOENOEHVER
ENBC EHhSERLT, BREKNONFRBLER
i1, €Y v roiEtEEs PVA © OCHE LOBTOKE
BATHD, VHOWERY v—3 7Ly 7 2OBHR
FNTNAEHDEERINAS,

Eh, COTEZBRMBEEICOEELBIRTCL
bEzZ oh, PVABIURERY Y/ EERIVIF
7 4 v ADRBE BRI ONTRE L, £0RRER
8 KR L7z,

WTHORE S, BEE 4% MHEiCBRAE bORE
BENBOMRERT. —#IC, €Y v Y7 vAIEE
BT, BEFEDOLDRICR LD 188, B
BKRIE CRIEMSARETS 5 £ Lo ohTind™
PVA 7 4 L 43 200% DBEERTORRL, 10~
0B LYy AFRT LY FT 4 vb K 300% b



(55) Vol. 43, No.6(1987) 2817

8

g

Strength  (x107 dymevam?)

0 100 200 300
Strain (%)

Fig. 8 Strength-strain diagrams for sericin-PVA
blend films with various contents of
sericin: O, 0; (I, 9.8; x, 18.5; @, 25.2
and &, 35.5 (in wt% of sericin content).
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Fig. 9 Electron micrographs of sericin-PVA blend
film with sericin content of 5 wt%.

RUAETH S, DT Ly, 2 HOBERERTICHEK
SNIEEFREZSOER (2 v Ly s 2) B, T
IHEXATOBODEEZ LN, £ ) v YAHER 10
~NEECRERRBEIELET 20D LRI N B,

UtoZEBp O FEBEN: S 7 oHOBOEEES, 1
RESCOMEMERE (3 ¥ 7L » 7 2) OFEARST
51, BFEREICIVZD T L v FREEZEBEL
o ZDRREE 91RT,

PVART (Bf5) £BD %N T, 0sO, TRE Sk

) Y HEB DTy 7 RERRUTHEEL, 2
HOBSEE LT 2T OBEIN S, COBBIILE
DRERL EOHTIOIBERL TS,

5 #& v

BT ARAERIZ, FE ) v /% PVA KRS XK
TS TV Y F7 4 v A DB O DBFREBRE L
7oo ZORER, 248053 7 oA MBEELR L CEE
THLLEDIL, TOBREBREY - 7Ly
ZHBRL, $HiC, €Y v YAHER 10~302 DT LV ¥
7 4 viaid, BHES X CBROBEIC OO THEN
TMEEERT T LEZHOMIC LT,

£ AREDO—PLE 8 M EATERKS
(BRI 534F 11 A, HE) TREL . ERICHHINT

ZHRE, BT BEAEIIHEERT 2. RBEEAE

DO—ERITET 61 FEXBENFHAAR OBEHEZ 12,
SEiCH LBEEERT 2,

X [

1) /MAEt— TEeAERDREE ], p.379 (1980)

2) ANl 1§, R R, EREIEHE @EsE, 30, 96
(1974)

3) H. Yoshida, K. Nakamura, T. Hatakeyama,
H. Hatakeyama; Sen-i Gakkaishi, 40, T-332
(1984)

4) ZHEKE, RBLEE, A 1§, BRHE, 54, 43
(1985)

5) A. Nagai, M. Takayanagi; Rep. prog. polym.
phys. Japan, VIII, 249 (1974)

6) M. Nagura, H. Ishikawa; Polymer, 24, 250
(1983)

) EFFESKR:, ([R)=-To4 | BEFREERA
#, p.152 (1981)

8) WH=H, FH B, EAOH BEH, 47,320
(1978)

9) REIEE, TBREH, LIBmE, A
FRXE, 41, 301 (1984)

10) tHE%EL, “HEEESST @R BRESSFE
B 7), p.489, LR (1974)

11) FH #8, wHr=it,; BZ&EH, 45, 503 (1976)

% &5




