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Fig. 1 FTIR spectra of (a) MPS coupling agent and {b)
silica modified by MPS coupling agem (D.65 .umollmz)
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Table 1 Characteristics of silica coating by emulsifier-
free emulsion polymerization of styrene

Initial Binding
Diameter Goupled Conversion
silica / efficiency
Sample  of silica MPS of monomer
(um) MPS ratio ( V) (w1%)
nm wi
(m) T (am)
51 80 3/1 0.45 19 88
S$-2 80 5/1 0.42 36 81
$3 150 31 0.57 24 62
54 150 5/1 0.58 29 67
55 150 N 0.51 32 63
5-6 250 T 0.67 35 58
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Fig. 3 TEM images of the PS-coated silica particles

The average diameter of silican core:a) 80 nm;b) 150 nm;c)250 nm; The error is approximately + 10 nm
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Fig. 4 Size distribution by DLS method
a) 5iQ; (150 nm} ;b) the composite particles

2.4 HEMNASHY

B 4 2 3hZS 6 B (DLS) 3 i SR B 20 AR
&, 150 nm Si0, BRI & 53 85 8 0.0925, LLH M B
RGN E ST EZBIEHN 0.149. — R H,
FA BN A T v B B R B TS Bl B 4 B S
B0, MEFABRENAIBHT . ZAEELR
B/, B A st DISEMEE 3 4
IMEAFRARNEENSAH, FEINE B
R 4 5% 0.132 (80 nm),0.149 (150 nm)
0.197 (250 nm) , XX FH T LB FEEHRAR
SH R ERE, AR R BT &
ESYERNNE X EE ) BIEHM S0, A
R AR A, R RTHES BN R



838 g 4 F ¥ # 2004 4

SEUEHSER, XSEREBAREL L. FKFEKE SO, BREBMMBI KRR, FREE T
£% L iR , Bourgeat-Lami 1 Lang MBFFER M, SHECTE BRI B R TR IR A RS R,
B MPS M HE B/ REL SiO, BR(50 ~ 120nm, B/ T MPSH TR NS XMW LR ERTHREE
10) TERT R RFCENTMBRELGER SO, REMANEERE. —, RA KN 4% 8
B ABMTMRT RKH S0, RED MPS B kg MPS HE™ KEBBEZMELRE
HETUEXN BRERPEEZLATLNRE  HEBXAEE SO, %L1 HHART S0, 2R i
W XFRATE SO, BREVRERE LRI — FMPSEA HBEKS MPS KR AL REPER
I (E/BORMES EENHERRTE  RELOQERT, A EE & BR R ML OB/E
AEEEEENRERMERE, S0, REEE  SH; MEKR T S0, b, BIEEES MPS
M EE A (Si—0—Si)# MPS Aj LR X B HE HMEERARKEQE, BN YEL
TEREA R XFNE 58I, A AR /FTES M L BT L Sio, BR () F A MPS Bt
BEEEERTRAYR. &30 MPS SR, & AR I X X R AR B AR A RONGE E S
REFERENCES
1 Pu L. J,Hanna J 1,Kokado H.J Imaging Sci, 1988,32:129 ~ 136
2 King 8 M, Cosgrove T, Eaglesham A . Colloeds Surf, 1996,108:159 ~ 171
3 Bijsterbosch H D, Cohen Strat M A, Fleer G ].] Colloid Intedface Sci, 1999,210:37 -~ 42
4 Bourgeat Lmi E,Lang J.J Colloid Interface Sci,1998,197:293 ~ 308
5  Bourgeat Lmi E,Lang J.] Colloid Interface Sci, 1998, 210:281 ~ 289
6 lcan Sondi, Theodore H, Fedynyshyn, Roger Sinta. Langmuir, 2000, 16:9031 ~ 9034
7  Zhang K.Chen H,Chen X, Chen Z,Cui Z, Yang B. Macromol Mater Eng,2003,288:380
8  Abbound M, Tumer M, Dugret E,Fontanille M.} Mater Chem, 1997,7:1527
9 De haan ] W, Van den Bogaert H M, Ponjee J J.J Colloid Interface Sci, 1986,110: 591
10 Naciroj S, Culler S R, Koenig J L,Ishida H.J Colloid Tnterface Sci, 1984 ,97:308
11 Wong S, Kitsev ¥, 0zin G A.] Am Chem Soc,2003,125:15589 ~ 15598
PREPARATION OF THE CORE/SHELL DISPERSION COMPOSITE PARTICLES
HUANG Zhongbing, TANG Fangqiong
( Tochnical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beifing 100101}

Abstract  Stable dispersions of silica were coaled with polystyrene by emulsifier-free polymerization, and the

monedisperse composite spheres were obtained , whose thickness is about 100 nm. Silica ranging from 150 to 250 nm

was core particles.To achieve a high coating efficiency, silica was first modified with 3-( trimethoxysilyl ) propylmeth-

acrylate (MPS) coupling agent at three different degrees of coupling. The presence of the bound MPS agent and of

the polymer at the silica surface was determined by the infrared spectroscopy,and the bound amount of MPS was

calculated from mass losses of thermogravimetric analysis ( TGA) . Coating efficiency and the monodispersion of the

composite particles were enhanced by the degree of MPS coupling and by initial concentration of the monomer.The

morphology of the composite particles were determined by transmission electron microscopy (TEM), and their

monodispersities was measured by dynamic light scattering { DLS) .
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