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Scheme 2 Cationic copolymerization of SOC with EP.
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Scheme 3 Cationic copolymerization of BADGE with OSOC.

AR SRR 2 2 L IGERT 2D EE 25
NTWwa W, &, HEHSHERYFT) R b=
FHERET NI ZFVA N A —FRF— b EOEMHE
12 & B OSOC DA B DOV THIE L TWw 2 17,
X5\, BOBES F A VBRI E LTHSONTWS
AWK =7 DEOHFIET, £ 0SOC A EA T = /) —
VAYZY)YYLI—F) (BADGE) Z#m L CHl
ALEUS Z ATV, B Hil 2 D REALIGHE 12D v TR L 72
(Scheme 3)"%, Zd#fEH, 2 FNIEEMMEIHT
0SOC (Me-OSOC) % HI W 72B312, i b i WA RE I
FEIMEIRD SR SN, 2D XD BAESBI S h
2B E LT, Me-OSOC 2SR K X e BEZ A L
TWAIENEZOLNE, ThbL, TOFY) Iv—
DR THIZEBEIINy F v 7 LTWA I EAUREE
N5720, MBREST HEBICKE 2 RERE 2R
TENEZDLDL, TD XD % 0SOC DRFE R
IARF VBROIGEZ#H T2 X ) IHEHT5 L E 2
bNb, E5HIZ, WENE Me-OSOC I LIREE B W
T BADGE 12K L CHMRMEEZ R T 720, BBRILEA
RN L CHEITTAH I EDRBEN, & H K E RIGE
PR RER L2 EEZ BN b,

KIFFe T, BOEAEVEA FF Y BIEHITdH 5 XV K
=7 A (SI-100) OFFLET, Me-OSOC DRI
X % BADGE O FEALSE 2 47V, & O RIS D R4 12
B B REALIAE & 75 5 O B DO W CEHI L 72
TS %,

2. FEE
2.1 ##

Ny G- FaFy 7o) AFNVANEKFZ
YANFHF TR T VFEF— b (B4 SI-

100) =ik TERXSHO B Z vz, E 2
T )—NVAYZYYIYLI—F) (BADGE) 33
FALK TR S OB GE Wiz A FVEE AT
54U TAET LN P A —FKF—F (Me-0SOC) X
SR HE > TEB L2 A L 72 Me-OSOC D #
P a1 (M) &a#E (M,/M,) &M, = 1000,
M,/M, = 161 Tdh -7,

22 SMh

TR S AR T RO A B F RN T & 2
Yy 7 1330 Z i L7ze 5IaRaRBRBR 13 5 H R E
8o EZ Test EZ-LX 2 L 72

23 HEAZE

SI-100 (46.7 mg, 0.1 mmol), BADGE (1.685 g, 4.95
mmol), Me-SOC (79 mg, SOC == M##& :0.05
mmol) *FLEKTRE L2, Tho 2 BENER
WL (WEIZS L TY Y SV o—i 2 ol & 12 H
Wiz), SR T 1 REMRE RS S 2 IC X ) ek
10720 20tk WXHBREFTF2E v 7 1330
LU CHEZIE L7z, BENEI5 Mofle%
To7:1%, HBonlHaoOMEREIIBIT A RKAB X
Ole/ME R 7R L7 % B 72 =D O JlE i e F
YA L7z SNEBALI OB (Dyore) & L7720
W, Ty TNEHEMNERRPO N T AR
L, HORIRT 1 RMBTEGZERET 52 12X ) hijaz
ffolee 2Dk, 180 CTI1HRMEAT LI EICLD
LR & AT 5 720 BUBHE TH, R L7 by
% BT 1 RERRE R L7z, ok, R E kR
WAL DEEE (Do) T WE L72o HIHZALIIZLIT
DORIZESWTHE L 72 - BREEAE [%]=[1-
(Dagrer) / (Dyegore) 1 % 1006

24 EEHER

SI-100, BADGE, Me-OSOC %l » U b 2LeA T
G L7, BT 1 RERBEEZET 52 12X ) Bija
fiolze TORICKEUEZ L TRV 2D AT
YUV AWM (F—ATF 4 K SUS304, 25 mm X
100 mm) O F ¥ (25 mm x 12 mm) (S L 724
PTINVEBAL, ZOo0r )y TR L THM 180
CT1lRMMEA L BEEEOIER 01 mm). €
D%, GlEkAEE (SHEEIETE, EZ Test EZ-

- 212 -



[y bT—27KR) <=5 Vol. 40 No. 5 (2019)

LX) ZfiH L T1mm/min (Z8i§) O®EETHERD
5 ERSTR R E 2 W E L, 3 B oMl E RS H oD S
ST TRIE & SR 72,

3. MR ELEL
3.1 BELETEICH T 2 FEEIL

BIBAEYE A F A Y BIBEAITAH S SI-100 (2 mol%)
OFFAETF, BADGE (100-x mol%) & Me-OSOC (x
mol%, OSOC IZfFfE$ % SOC 1= v ki) Lo
BB ZATVy, BEALROS DRI BT R LIZ DO W
THET L7z (Table 1)?, Me-OSOC % &I 12 )X
ISxATH &, WAL OREENIL -31%THh -
72 (entry 1)o #KIZ Me-OSOC # 1, 5, 10 mol% AN
L CHRZIb Bt L2 25, RREEILIZ-12%,
-12%, +01%T& », 10 mol% » Me-OSOC % i
M % 2 & THRBEZALRDO KIE 2 WD R S Nz,
7B, Me-OSOC % 5, 10 mol % N L 72B 12 i3 K A
KA 2 <728, 80 T T 30 40 L 72512 180
CT 1R 20D B > 720 LLED X 9 %I
PRI RL, EEEIC Ny ¥ 7 L7z Me-OSOC DB
REASSMEITL, BRSNS 222X, =
RAE VEIRONHOMFNIREEN T2 dDEE 2z bh
%o EBRICHLEDO R v v T —27 KR < —DOFRAMRIL
AR MVERIET S E, SOCH#EEDOBBRIZER L
72— R F— b ORISR E N

3.2 ME{LYRE L EEH & DOREE
TDOREEALRORE RIS &, AR 2 1T- 72
Z DO H % Table 2 12789, SI-100, BADGE, Me-
OSOC # Il Y FLeRkTHA L7z, HimT 1 R
JEHEIE T 2 2 X Y BlaE T o720 ZDRIC2HD
A7 v LA (25 mm x 100 mm) DR ¥ (25 mm

Table 1 Volume changes during copolymerization of Me-

OSOC and BADGE

entry [BADGE]o:[SOC unit in Me-OSOCJo | volume change (%)*
1 100:0 -3.1
2 99:1 -1.2
3® 99:5 -1.2
40 90:10 +0.1

*Volume change was calculated from density change
vs density of monomer or monomer mixture; minus
and plus signs mean volume shrinkage and expansion,
respectively. b The formulation was heated at 80C for
30 min, and then at 180C for 1 h.

Table 2 Relationship between volume changes and adhesive

strength
entry | [BADGE]o:[SOC unit in | volume Adhesive strength
Me-0SOC]o change (%)* | (MPa)®
1 100:0 3.1 5.9
2 99:1 -1.2 6.1
3 90:10 +0.1 6.6

*Volume change was calculated from density change vs
density of monomer or monomer mixture; minus and plus
signs mean volume shrinkage and expansion, respectively. b
Lap-shear strength with the tensile mode.
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Effect of Soluble Oligo(spiroorthocarbonate)s on the Curing Reaction of
Epoxides : Relationship between Volume Shrinkage and Adhesive Strength

Yasuyuki Morr* and Takeshi ENDO*

* Molecular Engineering Institute, Kyushu Institute of Technology

(1 -1, Sensui-cho, Tobata-ku, Kitakyushu, Fukuoka 804 — 8550, Japan)

Synopsis

Sulfonium salt-initiated cationic copolymerizations of bisphenol-A diglycidyl ether (BADGE) with a soluble
oligo(spiroorthocarbonate) bearing methyl group in the side chain (Me-OSOC) were employed, and the relationship between
the resulting volume change degree upon the curing reaction and the lap-shear adhesive strength were evaluated. As a result,
it might be suggested that the degree of volume change decreased along with increasing the addition amount of Me-OSOC,
and the resulting tensile lap-shear adhesive strength was improved.
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