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CTAB 1.3 PS
SDS PS/CaCO,
15 g CaCoO; 0.39 g
OP-10 0.1 mol/L 78 mL 3600 r/min
0.5h
36% ~ 38% . 10 m,
1.2 PS/CaCO; 3
1.2.1 PS/CaCo; 100 mL 0. 1 mol/L
0.5h 12 h
80~ 85°C pH
60°C . 80°C
CaCoO, 110°C )
12 h 1.4
5%  MPTMS 1h
CaCO, 10 min Malvern Zetasizer 3000
AIBN FTIR Nicolet 560
KBr TGA
20 min 80°C 1.5h 90°C TA2050
0.5h . St 100% 500°C 20 K/min.
CaCO; 14.8% CTAB 2.2% CM120 TEM
~5.5% OP-10 0.7% AIBN 0.7%
440% .
PS/CaCO;
2
1.2.2 PS/CaCoO; 2.1 PS/CaCO,
CaCO, 2.1.1
. CTAB
1% St TMPTMA
SDS
1.2.3 CaCoO;
% = " % 100 CTAB CaCO;
{ SDS
PS
PS CTAB
1. CTAB
PS/CaCO, lg CTAB
2.2% 46 %
2h 81% CTAB 3.7% ~5.5%
P 80%  95%
PS % - CTAB
PS £ x 100 AIBN CaCO,
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CaCo; 2
1 CaCoO; CaCoO, SG
I
CaCO, CL
1
I
CaCoO;
I CaCo,
CaCo,
CaCO;, CaCO,
CaCo,
2.1.2  PS/CaCoO, 1
CaCo, PS TEM
Table 1 Effect of the loading amount of CTAB on emulsion CB.CO3 la ¢
polymerization® 40 nm PS
Graftin, Average
CTAB  Yield ¢ ) b Ib d 60 nm
Run efficiency diameter pDI®
% % 10 nm
% nm °
SG-1 2.2 46 81 85 0.067 CaCo, CaCo,
SG -2 3.7 82 96 30 0.081 2.2 PS
SG-3 4.4 78 94 76 0.106 221
SG-4 5.5 79 97 71 0.119
“Hydrophilic nanometer calcium carbonate was used and 0.7% AIBN was
used as the initiator "Measured by the method of dynamic light scattering
CaCO,
2/3 St 1/5  AIBN CaCoO,
CaCO,
25 min 60 min
2. .
Table 2  Effect of the feeding interval on emulsion polymerization® 22.2 TG FTIR TG 23
R Feeding interval Yidd % Unextractable PS/CaCO3
un iel
min ’ PS % PS 10.7%
SG-2 0 82 96 0.8% CaCo,
CL-1 0 79 94 PS/CaCO
SG-5 25 75 18 s
SG-6 60 59 9 CaCO, 19.2% 0.3% .
“Hydrophilic nanometer calcium carbonate was used in SG series while FTIR 4 5

hydrophobic that was used in CL-1 with 3.7% of CTAB and 0.7% AIBN

applied as the surfactant and initiator respectively.
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PREPARATION OF PS/CaCO; COMPOSITE NANOPARTICLES
AND PS HOLLOW NANO-SPHERES

LIU Wenfang' GUO Zhaoxia® YU Jian®
v School of Chemical Engineering and Environment  Beijing Institute of Technology —Beijing 100081
2 Institute of Polymer Science and Engineering  Department of Chemical Engineering  Tsinghua University Beijing 100084

Abstract Surface-grafted or cross-linked polystyrene PS /CaCO; composite nanoparticles with nanometer CaCO; as
the core were synthesized by in situ emulsion polymerization. Subsequently PS hollow nano-spheres were prepared
by etching the core with dilute hydrochloric acid. The effects of the type and amount of emulsifier the addition
method of initiator and the feeding interval on emulsion stability the yield and grafting efficiency were investigated.
Composition and morphology of composite nanoparticles before and after etching were characterized by TGA FT-IR
and TEM. The results show that cationic emulsifier is in favor of the stability of emulsion system and a higher yield
and grafting efficiency can be achieved when using 3.7% ~ 5.5% cetyltrimethylammonium bromide CTAB as
the emulsifier. With the amount of CTAB increased the size of composite nanoparticles becomes smaller and the size
distribution becomes broader. 2 2'-azobisisobatyronitrile AIBN  the initiator should avoid ultrasonic treatment
along with monomers and CaCO; particles which may induce irreversible agglomeration. With the feeding interval
prolonged the yield and grafting efficiency decrease and one-pot method contributes to obtain composite
nanoparticles with higher yield and grafting efficiency or cross-linked degree . Although hollow particles can be
prepared from either surface-grafted or cross-linked PS/CaCO; composite particles by etching the latter with cross-
linked polymer shell have rather better size and shape stability and can retain their sphere shape after etching.
Keywords Polystyrene Nanometer CaCO; Composite particles Hollow nano-sphere  Etching





