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2.2.1 Triethoxysilyl-Oxetane(TESOX)
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2.2.3 Oxetanyl-Silicone-Silsesquioxane (OX-SI-SQ)
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Table 1 Effect of Monomer Concentration of the
Syntheses of OX-SQ?

Synthesis condition GPC analysis of OX-S@
TESOX MesNOH H>0 IPA
(mmol) (mmol) (mmol) (mL) btkn WA
60 2 180 50 1,900 1.40
60 2 180 100 1, 850 1.38
60 2 180 1,000 1,650 1.30

a) Reacted at room temperature.
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Fig.7 GPC profiles of OX-SQ prepared in IPA.
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3.1.3 OX-SI-SQ
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Table 2 Synthesis of Various AC-SI-SQ on
Several Conditions

Synthesis conditions AC-SI-8Q@
Exp. No.
OH-Silicone (g)  Procedure Silicone (wt%) Transparency ©
AC-19 1.84 A 10 O
AC-2 4.13 A 20 X
AC-3 11.01 A 40 X
AC-4 4.13 B 20 A
AC-5 7.08 C 30 O

a) AC-TRIMS : 23.43g (100mmol), MesNOH (10%aq.) : 0.91g (Immol), Hz0 : 5.40g
(300mmol), IPA : 30.0g, at room temperature.
b) A : Mixture of MesNOH(10%aq.) and Hz0 was charged at one.
B : MesNOH(10%agq.) was charged, after 2 h, H20 was charged at one.
C : MesNOH(10%aq.) was charged, continuously, H20 was charged little by little.
¢) O :clear, A :translucent, X :Opaque d) Me:NOH(10%aq.):1.82g (2mmol).
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3.2.1 OX-SQ
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Table 3 Formulation of XDO with or without OX-SQ*¥

Sample 0X-5Q XDO © Pencil hardness ?
No. (wt%) (Wt%) flawing peeling
XSQ-00 100 HB 2H
XS8Q-01 10 920 HB 5H
XSQ-02 30 70 H 6H
X8Q-03 50 50 2H 6H
X5Q-04 70 30 4H 8H
XSQ-05 100 - 6H >9H

a) 3 wt% of UV9380C (Toshiba Silicone Corp.) was added as photo initiator.

b) Coated on glass substrate to 20 pm thickness with a bar coater.

¢) Cured with 80 W/em of high pressure Hg lamp at 10m/min. conveyor speed.
d) Irradiation was effected with UV five times to obtain a cured film.

) Difunctional oxetane monomer, available from Toagosei Co.,Litd..

f) According to JIS K 5400.

ooooOoO0oOo0oOooOoOoooooOoboooboooboOoo
gooooooboooobooobooooxpooooooo
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gooooobooodHBOOOOOOOOOX-sQuuioooOo
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Table4D00OX-SQUOODOO2000000000000OO
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Table 4 Formulation of Typical Epoxy Monomer with or
without OX-SQ?

Acetone Resistance 9

Sample UVR-6110» 0X-S@

No. (Wt%) Wt%)  10min  1h 2h 6h 24h
UsQ-00 100 - 0 ()} 30 50 >200
UsQ-o01 90 10 20 40 50 >200  >200
UsQ-02 80 20 20 60 >200 >200  >200
UsQ-03 60 40 >200  >200 >200 >200  >200

a) 2 wt% of UV9380C was added and coated on glass substrate to 5 um thickness with
a bar coater and cured in the same way as Table 3.

b) Cycloaliphatic epoxy monomer, available from Union Carbide Corp..

¢) Number of rubbing times against a cotton wetted with acetone.

UvR-611o0 000000000 OCO0000000DOOO
goooooooopoX-sQubooooouoooooooo
ooboobooooooobobobooooXx-sQu4otonom
goooooboooooboboobbooobbOboUoo
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3.2.2 OX-SI-SQ
Table 500000O0X-SI-sSQUOOOO0ODODODOOOO
oobooOooooobooooooooooon

Table 5 Surface Properties of Photo Cured Films from

OX-SI-SQ?
Sample Silicone » Pencil Pollution-free property ¢
No. (wt%) hardness © initial after wiping ©
XSQ-00 - 6H X X
XSQ-10 10 5H o) o)
X5Q-20 20 5H O o)
XSQ-30 30 4H O O

a) 8 wt% of UV9380C was added and coated on glass substrate to 10 um thickness
with a bar coater and cured in the same way as Table 3.

b) Weight percent of silicone contents in Ox-SI-S@.  c¢) According to JIS K 5400.

d) Lines were drawn using oily Marker, O: completely repellent, X: no repellent.
e) Wiping with a dry gauze was effected 2,000 times under 500g load.

gboboooobboooooooiloooboooooooo
gboobooobobboobuoobbobooobsusHOO
gbobooooooooooboobobuoobooooobo
gooboooobooooooboobooooooosowted OO
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O Sample No.O XSQ-000 OO 0ODOOOOOODODOOOOODO
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gobobooooobobooooobooboobobboooobobooo
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oobooooooobobobobooboooo

Table 60 00 OX-SI-SQUO Silicone 20wt 0 0000000
goooboooooooboobooboboooboboooon
oo0oOOoooooOooooooooo

Table 6 Formulation of Typical Epoxy Monomers with

OX-SI-SQ?
Exp. No. Exp-1: Exp-2| Exp-3| Exp-4! Exp-5: Exp-6
0X-SI-S@Y 100 . 20 20 20
UVR-6110 100 80 70 60 80
A-187 - - - 10 20 20
Transparency of resin | Clear | Clear | Clear | Clear | Clear : Clear
Pencil hardness © 5H 5H 5H 5H 5H 5H
Pollution-free property @ | O X O O @]
After wiping test ® 0] X @] O @]

8) 2 wt% of UV9380C was added and coated on glass substrate to 10 um thickness
with a bar coater and cured in the same way as Table 3.

b) Containing 20 wt% of silicone.  c) According to JIS K 5400.

d) Estimated in the same way as Table 5.

OX-SI-SQU O UVR-61100 000 O00ODOOOODOODO
gobooooooobooooooooboicoooooooon
goooobooboboobboosHooooboooobooooon
oX-sl-sQuUbooooooobobobooboooobobooono
gooobooboboobooooooooboboobooDo
gboooooooboboooooboooboobooboooooDo
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3.23 AC-SI-SQ
Table 70 0 AC-SI-SQ O Silicone20wt% 0 O OO0 00000
00O00o00o0O0OoooodAronixd M-3050 M-4500 O O

Table 7 Formulation of Typical Aronix with AC-SI-SQ?

Exp. No. Exp-1 | Exp-2 | Exp-3 | Exp-4 | Exp-6
AC-81-5Q (wt%) 50 30 30 10 10
M-305 © (wi%) 1] 70 50 90 70
M-450 < (wt%) - - 20 - 20
Transparency of resin Clear Clear Clear Clear Clear

Pencil hardness @ TH 4H 8H 4H TH
Pollution-free property © C O Q O O
After wiping test 1 O O O O o

a) 2 wi% of Darocur-1173 (Ciba-Geigy JP. Corp.) was added as photo initiator
and coated on glasa substrate to 10 um thickness with a bar coater and cured in
the same way as Table 3. b) Containing 20 wi% of silicone.

¢) Typienl multifunctional aerylic monomers, available from Toagosei Co,, Lid..
d) According to JIS K 5400. &) Estimated in the same way as Table 5.

f) Wiping with a dry gauze was effected 1,000 times under 500g load.
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