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Grafting Modification and Structure Characterization of Nanosilica
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[Abstract] In order to improve the interfacial effort between nano-SiO, and epoxy and to promote the dispersivity of
nano-Si0), in it, the nano-Si0, was grafted with polystyrenemaleic anhydride through chemical grafting modification. Infrared
spectra and nuclear magnetic resonance were used to characterize the structure of grafted nano-SiO, , while transmission electron
microscopic and dynamic light scattering were used to study the dispersivity of grafted and un-grafted nano-SiO,. The experi-
mental results show that the grafting chains were grafted on the surface of nano-SiO, through chemical bonds, which leads to

the improvement of its dispersivity. The optimum reaction conditions were gained by optimizing the reaction factors such as ini-

tiator concentration, monomer concentration, reaction time and initiator lead time.
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Fig. 1 FTIR spectra analysis
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Fig. 3 "C NMR spectra of SiO,-g-SMA
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Fig. 4 Schematic drawing of the structure of grafting chain
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Tab. 1 Effect of the initiator concentration

on the grafting polymerization of SMA onto SiO,

Ak 5lE
HEt ;iﬁ ﬂm oo
B /% /% %

/(mol «L”") /h

SRR
/(mol «L™") /(mol +L™")

0.025 0.2 0.001 5 0.80 3.1 22.9
0.025 0.2 0.002 5 17.2 74.8 20.4
0.025 0.2 0. 004 5 20.1 95.2 18.7
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Tab.2 Effect of the monomer concentration

on the grafting polymerization of SMA onto SiO,

TR

L QQM e I
I% % %

/(mol *L.”") /h

kA
/(mol «L.™") /(mol L")

0.025 0.1 0.002 5 10.1 91.6 19.6
0.025 0.2 0.002 5 17.2 74.8 20.4
0.025 0.3 0.002 5 24.6 63.3 23.0
0.025 0.5 0.002 5 27.6 57.8 16.9

2.2.3 [z Rz B8] B =

S5 L I ] S0 42 A3 SR B e WL 3R 3, BOAR 80 C
CRER D ™ BPO 43 fift - 109 10 h Ze Ay, fH 4
J7 A AL 5 b e S S W S TR] AN ASCAE 2 R 5 /) R
B, X5 U0 R A BRSO R IR B — E
T I RIULIE . DUIE A6 PR BE 5 1 R A A Ak
SR 5 e b Bl IO, HEAT S 8 98 v B A DKL 5 1) K i
W SO 5 b VR R RURE T B v ARG X
I B 51 A 500 B v BE AT ¢ e o ARV 5 B A R SR ok
T A DLARARAR . DR 0k S A s B[] R ol 4 A
ZIN I LA A R — AP N SRR AR

*®3 REAEX SMA #4# Si0, KIS
Tab.3 Effect of the reaction time
on the grafting polymerization of SMA onto SiO,
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KT

/(mol «L™") /(mol L")
/(mol <. ") /h

0.025 0.2 0.002 1 8.8 30.6 25.5
0.025 0.2 0.002 5 17.2 74.8 20.4
0.025 0.2 0.002 7 18.4 88.7 18.4
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Tab. 4 Effect of the initiation time
on the grafting polymerization of SMA onto SiO,
Ea R 51k Yo Ve Ve

ETE A
* T sy iy

ok R AT

/(mol L") /(mol L")
/(mol «L™") /h

0.025 0.2 0.002 0 10.7 67.6 14.1
0.025 0.2 0.002 0.5 17.2 74.8 20.4
0.025 0.2 0.002 3 20.4 70.9 25.5
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Tab.5 Dispersivity of nano-SiO, in acetone at 25 C
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Fig. 5 TEM photographs
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