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Surface Initiated R everse ATRP to Prepare O rganic/Inorganic
Hybrid Can posite Catalyzed by N iCl /PPh; Sy sten
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Abstract In thsworkk reverse atan transfer radical polym erization ofm ethy lm e thaciy late was mvestiated by using
the peroxide goups treated nano-silica as the mitator and N 1C] /PPh; as the nickel based catalyst The ntwductbn
of peroxide groups on the silica surface was achieved by the reacton of hydwgen peroxide with chlowsilyl groups
w hich were intoduced by the treatment of silica with thbnyl chbrde The results ndicate that though control the
relatbnship of Ni* and N1, the polynerzationwas closely controlkd and partly has he chamcteristic of“ lving” /
contwlled radical polym erizaton H ydrolysis of silica cores by hydwfloric acid treatment enabled characterizaton of
cleaved polyner using GPC. TheGPC analyss mndicated that heM . of MMA (gmafied) increases lmearly with
the ncrease of conversion and themokcularweightdistrbutions are rehtively narrow. The k netics of the polyn erza
ton shov ed one order suggesting that the active species kept constant during the polym erizaton AIM resulis nd+
cate thatw elldefned polymer chains were grown fran the nanopartic ke surfaces to yield ndividual partic les com posed
of a silica core and aw ell-defined outer polmer layer

Key words nano-silica nickel based catalyst (Ni1CL /PPh;), reverse ATRP, oiganic/inorganic hybrd cam posite
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Table1l Experinenditions and results for the reverse ATRP of MMA fran silica nanoparticks
/h P MnGH: Mn th Mw
1 2 2.1 18 283 4205 23951 1. 31 0.23
2 4 3.2 23 732 6408 30 140 1. 27 0. 27
3 8 4.5 28 548 9011 33949 1. 19 0. 32
4 16 7.9 37 664 15819 44 067 1. 17 0. 42
5 24 11.3 44 367 22627 52353 1. 18 0. 51
; M, M, B M, M epe 5
: [Si0, ] /[NLCL] /[PPhy ] /[MMA]= 1 10 30: 2 00Q ,T="10C.
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Fig.5 Tapping mode AFM images and three-dimensional height images of the PMMA —grafted hybrid nanocomposite
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