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Fig. 1 infrared spectra of original Si0, (a) and GX-1(h)
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Table 1 Effect of Si0, type on the content of anchored azo initiator

Content of Content of
Run
Treatment method N element azo initiator

no

(%) (mmol/g)
1 S0, + ACPA(without ethanol washing)  0.1414 0.025
2 Si0, + ACPA(with ethanol washing) 0 0

3 GX-1+ ACPA(with ethanol washing) 0.6148 0.109
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Fig. 2 DSC of ACPA (a), GX-2 (b) and GX-1 (¢}
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Fig. 3 Infrared spectra of GX-2 {a) and GX-4 (b)
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Fig. 4 TGA curves of GX-2,GX-3,GX4 and pure PMMA
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Fig. 5 Volume distribution of the particles
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Fig. 6 TEM micrographs of original nanc-Si0;{a) and PMMA/nano-SiQ); composite particles {b)
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REFERENCES

Biurgeat-Lami E, Espiard Ph,Guyot A. Polymer, 1995,36(23 ) :4385 ~ 4389

Espiard Ph, Guyot A.Polymer, 1995,36(23) :4391 ~ 4396

Espiard Ph, Guyot A. Polymer, 1995,36(23) :4397 ~ 4403

Sondi I, Theodore H F,Sinta R, Matijevic E. Langmuir,2000,16:9031 ~ 9034

Becker C, Kutsch B, Krug H. J Sol-Gel Sci Techn, 1998,13:499 ~ 502

Ou Yuchun(BEX E# ), Yang Feng( 8 ) ,Zhuang Yan(FE ™}, Qi Zongneng(R F BR) . Acta Polymerica Simica( # 7+ F ¥ 18 ) 1997,4(2):199 ~
204

7  Hajji P,David L, Gerard J F, Pascault ] P, Vigier G.J Polym Sci: Polym Phys.1999,37:3172 ~ 3187

8  Tsubokawa N,Maruyama K,Sone Y, Shimomura M. Polymer J,1989,21(6) :475 ~ 481

9 Carrot G, Diamanti S, Manuszak M, Charleux B, Vairon J P.J Polym Sci: Polym Phys, 2001 ,39:4294 ~ 4301

10 Wang Xuming( E#581) , Translated . In: Nakanshi K(*F 75 % /R ) , Solomon P H(# % 8 ) , eds. Infrared Absorption Spectroscopy( £ 5136 5+ 47 100

%) . Beijing( £ 3 ) : Science Press( B th A3 ) ,1984.8

S R W N

ANCHORING OF AZO INITIATOR AND GRAFTING OF
POLY(METHYL METHACRYLATE) ONTO NANAOMETER SILICA

QI Dongming, BAO Yongzhong, HUANG Zhiming, WENG Zhixue
( Institute of Polymer Reaction Engineering , Zhejiang University, Hangshou 310027)

Abstract Anchoring of 4, 4'-azobis ( 4-cyanopentanoic acid) {ACPA) onto nanometer silica and radical graft
polymerization of methyl methacrylate (MMA) from the modified silica through emulsion polymerization were
investigated. The anchoring of ACPA onto silica was achieved by treating of silica with glycidoxypropyl-
trimethoxysilane and reacting with ACPA . The anchoring of ACPA was confirmed by DSC and element analysis . Poly
(methyl methacrylate) (PMMA) was effectively grafted onto nanometer silica through the initiation of anchored
ACPA during emulsion polymerization. The grafting percentage and efficiency of PMMA were 23.2% and 36.1%
determined by TGA . Furthermore, the aggregation degree of the original nanometer silica was decreased by in-situ
polymerization, and the stability of PMMA/nano-silica composite latex was good.

Key words Nanometer silica, Methyl methacrylate, Emulsion polymerization, 4, 4’-Azobis (4-cyanopentanoic
acid), Anchor, Gmft



