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.2 g Si0,- 2
KH570 30 min
AIBN 2.1 SiO,
80C GMA:BA=2:1 Si0,
72 h GMA Sio,
Si0,-g- GMA
P GMA-co-BA
1.
Table 1 Reaction conditions for clarifying the influencing factors of the
graft yielding” GMA
Monomer Initiator Reaction .
. . . Reaction
Reaction  concentration concentration temperature . h
mol/L mol/L C time
a Variable 0.0146 80 6
b 0.88 Variable 80 6
c 0.88 0.0146 Variable 6 1 b
d 0.88 0.0146 80 Variable
* Nano-SiO, concentration = 0.655 mol/L GMA
Netzsch TG-209 SiO,
Nicolet Nexus 670 FTIR
Varian INOVA
500NB NMR
Walter 208LC GPC
1 ec
1.3
Haake Rheocord 300p I
Si0, >6h
60 r/min 180°C
. 2 Si0,
10 min. Y-350
Si0,-g-P GMA-co-BA
. . _
ASTM  D638-98 1730 em t=0
Hounsfield H10K-S 150 179- 010 em
2 XJJ-5 GMA BA
TA-DMA 2980 517 :
100 ~ 100°C 3 K/min Si0
1 Hz 10 pm.
TA Instruments
MDSC2910 0=2.6~3.4
PGMA —CH—CH, 3
210C N S 2
5 min 10 K/min 0
40°C 210°C =3.6 ~4.6 PBA PGMA —CH,—0O—

5 =1.6~1.8 PBA —CH,—CH,—0—
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Fig. 1 Effects of a monomer concentration b initiator concentration ¢ reaction temperature and d reaction time on the grafting yielding of
GMA and BA copolymer on the surface of nano-SiO,

Each reaction condition corresponds to Table 1
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Fig. 2 FTIR spectra of untreated nano-SiO, and SiO,-g-
P BA-co-GMA  with a grafting yielding of 24.1% : 4 b
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ok Table 2  Dynamic mechanical analysis of PP and SiO,-g-P BA-co-
L L L L L GMA /PP composites
0 100 200 300 400 500 600
Strain (%) Content of PP-g-NH, wt% Ty C tand E" MPa
Neat PP 16.8 0.062 686.61
Fig. 5 Tensile stress-strain curves of PP and its composites
0 16.4 0.063 759.61
Contents of untreated SiO, and SiO,-g-P  BA-co-GMA  in the
2.5 17.5 0.065 700.98
composites = 3 wt%
— PP - - Si0,/PP - - - Si0,-g-P BA-co-GMA /PP 3.0 192 0.073 764.88
.~ Si0s-g-P BA-co-GMA /PP-g-NH,/PP PP-g-NH, content 10 18.9 0.076 802.12
2.5 wt%  ---—-- Si0-g-P BA-co-GMA /PP-g-NH,/PP  PP-g- *Si0,-g-P BA-co-GMA content = 3 wt%
NH, content 10 wt%
0.16 1100
a b
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Fig. 6 tand a and loss modulus b E” of PP and its composites as a function of temperature

Si0,-g-P BA-co-GMA  content in the composites = 3 wt%

— PP - - - - Si0y-g-P BA-co-GMA /PP - Si0,-g-P BA-co-GMA /PP-g-NH,/PP PP-g-NH, content 2.5 wt%  — -+ — Si0,-
g-P BA-co-GMA /PP-g-NH,/PP PP-g-NH, content 5 wt% - —+- — SiO,-g-P BA-co-GMA /PP-g-NH,/PP PP-g-NH, content 10 wt%
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Fig. 7 DSC A cooling and B heating traces of PP and SiO,-g-P BA-co-GMA /PP composites
The content of Si0,-g-P BA-co-GMA is 5 wt% The content of PP-g-NH, a 0 b 2.5wt% ¢ 5wt% d 10 wt%
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Table 3  Crystallization and melting behaviors of PP and SiO,-g-P BA-co-GMA /PP composites *

Content of PP-g-NH, wt% T.* C b C T C T,-T. C AW ¢ X.° %
Neat PP 163.3 117.1 121.6 46.2 6.1 53.3

0 163.9 119.8 123.4 4.1 4.6 56.6

2.5 165.6 127.2 130.8 38.4 4.7 56.8

5.0 165.6 127.2 131.2 38.4 5.0 54.4

10 165.7 126.9 131.2 38.8 5.1 51.8

*Si0,-g-P BA-co-GMA  content =5 wt%

“Peak melting temperature "Peak crystallization temperature “Onset crystallization temperature

¢Crystallinity of PP

2.3
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REACTIVE COMPATIBILIZATION OF NANO-SILICA/POLYPROPYLENE COMPOSITES

ZHOU Hongjun' RONG Minzhi® ZHANG Mingqiu’ RUAN Wenhong®

! Key Laboratory for Polymeric Composite and Functional Materials of Ministry of Education of China

% Materials Science Institute ~ Zhongshan University ~ Guangzhou 510275

Abstract Demonstrated the feasibility of improving mechanical performance of nano-silica/polypropylene PP
composites by reactive compatibilization. That is nano-silica particles were grafted by a copolymer of glycidyl
methacrylate and butyl acrylate which were then compounded with PP and the reactive compatibilizer aminated PP.
Accordingly a stronger interfacial adhesion was obtained as characterized by both dynamic mechanical analysis and
crystallization behaviors. It helped to give full play to the nanoparticles for toughening and strengthening PP. The
factors that influence the graft polymerization and the effect of reactive compatibilization on the properties of nano-
silica/PP composites were studied in detail. The results showed that tensile strength Young’ s modulus and notch
impact strength of PP can be increased at rather low nano-silica contents.

Key words Polypropylene Silica nanoparticle Surface grafting copolymerization Reactive compatibilization





