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Scheme 1 Grafting reaction of E-20 with PPMS
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Table 1 Epoxy values of EP/PPMS and EP/PMPS systems 2.3 DSC
m E-20 : m E-20 : Theoretical Actual epoxy 2 PPMS PMPS E-20
m PPMS m PMPS epoxy values values Tg
10:0 0.20 0.20 T
g

8:2 0.16 0.16

7:3 0.14 0.13

6:4 0.12 0.11

Tg
2.2 PPMS PMPS IR
12 E-20 PPMS PMPS
T
PPMS ¢
PMPS 2834 c¢m ™' Si—OCH,
EPMS-30 ED-30 Y s
914 cm™' 1246 cm™'
PMPS PPMS
E-20
EPMS-30
ED-30 1100 ~ 1000 ¢m ™'
Si—0—C Si—O0—Si 1090 ~
T . E-2 T
1020 cm ™' . £ 0 &
PPMS PMPS  E-20 910 86.8°C ED-30 T, 88.3C
EPMS-30 T, 95.8C
PPMS
EPMS-30 T, . PPMS
PPMS
T

g

EPMS-30
Table 2 T, of the cured systems of different ratio PPMS and PMPS

g

modified epoxy resins

_ Sample T, C
) . . ) 1100~1000 cm’|
4000 3500 3000 2500 2000 1500 1000 500 E-20 86.8
Wavenumber (cm ™) ED-20 64.2
ED-30 88.3
' Fig. 1 IR spectra of E-20 PPMS and EPMS-30 ED-40 59.5
EPMS-20 84.6
EPMS-30 95.8
EPMS-40 79.0
2.4 TGA
3 PPMS PMPS
. E-20 117.4°C

377.2C 478.1C

4000 3500 3000 2500 2000 1500 1000 500 451 .4 kJ/mol

Wavenumber (cm 1)

344 .4 kJ/mol Si O
' Fig. 2 1R spectra of E-20 PMPS and ED-30 Si—O0
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Table 3 The performance of film coatings

PPMS Examination items ED-30 EPMS-30
150°C PMPS Film hardness pencil test H 1~2H
110C 200%C ~320°C Adhesion grade 1
Flexibility mm <l
PPMS Impact resistance cm 60
11.4% PMPS Heat resistance 150°C 10 h B
16% 50% Acid resistance No change No change
418 3°C w H,SO0, =25% 25°C for 72 h for 32 days
Alkali resistance No change No change
E-20 476.5°C EPMS-30 487.8°C ED-30
w NaOH =25% 25°C for 32 days for 32 days
ED-30 EPMS-30 T, ——
A The film coatings has no cracks but has changed yellow apparently B
50% ED-30 The film coatings has no cracks and has not changed yellow.
EPMS-30
553.8C 66.5% 553.8 ~
800.0C
3
1 PPMS PMPS
a) B-20
100 b) ED-20
¢) EPMS-20 _ _
ol ) Erms E-20 E-20  PPMS
£ e) ED-40 PMPS 7:3
2 f) EPMS-40
g 60} g) EPMS-30 T,
E 95.8%C 88.3C 9.0C
= 40F
E 1.5 50% T,
201 g 476.5 487.8C 58.3C
S ¢ 69.5C. ED-30 EPMS-30
100 200 300 400 500 600 700 800
Temperature (°C)
' 3 TGA curves for the cured systems of PPMS and PMPS
B _ 2 ED-30 EPMS-30
modified epoxy resins
2.5 EPMS-30 200C T,
ED-30 EPMS-30 XP 50 % 476.5C 553.8C
30 min 7 66.5% 553.8 ~ 800.0C
ED-30
EPMS-30
3. EPMS-
30 PPMS
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SYNTHESIS AND PROPERTIES OF POLYPHENYLSILICONE AND
POLYMETHYLPHENYLSILICONE MODIFIED EPOXY RESINS

LI Yinwen' > SHEN Minmin' HUANG Huoyang1 > MA Yijing1 ’ HA Chengyong1
' Laboratory of Cellulose and Lignocellulosics Chemistry ~Guangzhou Institute of Chemistry
Chinese Academy of Sciences Guangzhou 510650
> Graduate School of ChineseAcademy of Sciences  Beijing 100039

Abstract Silicone modified epoxy resins were prepared by polycondensation of polyphenylmethoxysilicone PPMS

and polymethylphenylsilicone  PMPS  with E-20 epoxy resin. Oxirane ring and epoxy values were determined by
Fourier transform infrared FTIR spectroscopy and HCl/acetone method . The data indicated that silicone oligomers
were incorporated into epoxy resin with a random polycondensation and without involving the opening of the oxirane
ring in the silicone modified epoxy structure. The influences of silicone contents on the heat-resistant properties of
cured silicone modified epoxy resin systems were investigated by differential scanning calorimetry DSC  and
thermogravimetic analysis TGA .The DSC data showed with increasing siloxane content in copolymers the glass
transition temperature T, lowered gradually.But when the mass ratio of epoxy resin to PPMS PMPS was 7:3 the
T, was 95.8°C and 88.3°C higher than those of unmodified epoxy resins systems by 9.0°C and 1.5°C
respectively . The TGA data indicated that siloxane moiety exerts its thermal stability on the copolymer through
dissipation of the heat thus delaying thermal degradation of the copolymers.when the mass ratio of epoxy resin to
PPMS PMPS was 7:3 the 50% weight loss temperature of degradation T, was 476.5°C and 487.8°C higher
than those of unmodified epoxy resins systems by 58.3°C and 69.5°C respectively. In contrast to ED-30 cured
system the heat-resistance and toughness of EPMS-30 cured systems improved more obvious and its film coatings
also showed more excellent filming properties .

Keywords PPMS PMPS Epoxy resin Modification Toughness Heat-resistance





