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Table 1 Recipe and conditions for PMMA(HC) nano seed particles

Ingredients Weight (g)
MMA 4.6
EGDMA 1.4
KPS 0.04
SDS 0.05
H; 0 100

B B T L, A B T KR, 3 #b
WEIEA, HEEART, BERE 70C, BHEE
250 r/min. %14 PMMA(HC)/PS & &8 0, Ff &
HERFEP 8 mish K BAEEFI0 St ik, BIER
msEIE4EsE K R 4 h, Bi 72 B 38§ ; PMMA(HC)/PBA
(LC)/PS E&% T8, WS M A 2> & BA #1 EGDMA
(EE I 8.5:1)REWHTT PBA(LC) R JZE 19 Hl
Z.FEN1hEEHATEZNERESG USE -F
HE&B THFE MY & & S B R PMMA(HC)/P
(MMA-St)/PS H& R FB, W EBKEMA 1 g AR
BB MMA/St R4 9, §) & P(MMA-St) B8 BB
YRAER BEBEUSE—FESRTHARB T E
#H& PSFEE BRI RE?2.

Table2 Recipes for the second and third stage synthesis of the nano

composite particles

PMMA FMMA
Ingredionts PMMA  (HC)/ (HC)/
(HC)/PS PBA P{MMA-
(LCHWPS  St)/PS
Stage 2
Seed latex from stage 1(g) 78 78 78
H;0{g) 242 242 242
KPs(g) 0.2 0.2 0.2
St(g} 40 -
MMA/St {4:1,weight ratio} (g} . - 1
MMA/St {3:2, weight ratio}{g) - - 1
MMA/St (2:3, weight ratio) (g} - - 1
MMA/St (1:4, weight ratio) (g) - - 1
BA/EGDM (8.5:1,weight ratio) (g} - 4 -
Stage 3
Si(g) 36 36
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Fig.1 Size development of the particles during their synthesis process
a) PMMA (HC)/PS; b) PMMA (HC)/PBA (LC)/PS; ¢) PMMA
(HC)/P{MMA-co-St}/PS

""" PMMA(HC) seed particles;
---- Composite particles{3 h);

++++++ Composite particles(1 h);

Composite particles{13 h)
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2 £ ) 2000m d-1
Fig.2 TEM photographs of latex particles

200 nm d-2 200 nm

2) PMMA(HC) seed particles; b-1) and b-2) are respectively the interim and final morphology of PMMA (HC)/PS composite particles; ¢-1) and c-2)
are respectively the interim and final morphology of PMMA(HC)/PBA(LC}/PS composite particles; d-1) and d-2) are respectively the interim and final

morphology of PMMA{HC)/P(MMA-St)/PS composite particles
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Fig.3 TEM photographs of the stained cross section of bulk polymer
composites which were moulded from the dry compact of latex
composite particles

a) PMMA (HC)/PS; b) PMMA ( HC)/PBA (LC)/PS; ¢) PMMA
(HC)/P(MMA-S1)/PS

Lighter regions are PMMA(HC) domains,and dark region is PS.
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Fig-4 TEM photographs of the stained cross section of the same

led under at

polymer compositea as Fig. 3 which were a
210C for2 b

a) PMMA(HC)/PS; b) PMMA(HC)/PBA(LC)/PS; ¢)PMMA(HC)/
P(MMA-S1)/PS

Lighter regions are PMMA(HC) domains,and dark region is PS.

Fig.5 TEM photograph of the stained cross section of polymer
composites which were formed from the dry PMMA ( HC }/PS latex
composite particles extruded by micro twin screw at different rotation
rate vig 5 min

a) 210°C,25 v/min; b) 180°C,150 r/min

Lighter regions are PMMA({HC) domains,and dark region is PS.

Fig.6 TEM photograph of the stained crose section of polymer
composites which were formed from the dry PMMA( HC)/PBA{LC)/PS
nano composite particles extruded by micro twin screw at different
rotation rate vig 5 min

a) 210C,25 r/min; b) 180%C ,150 r/min

Lighter regions are PMMA(HC) domains,and dark region is PS.

Fig.7 TEM photograph of the stained cross section of polymer
composites which were formed from the dry PMMA(HC)/P(MMA-St)/
PS nano composite particles extruded by micro twin screw at different
rotation rate vig 5 min

a) 210°C,25 ¢/min; b) 1807 ,150 r/min

Lighter regions are PMMA{HC) domains,and dark region is PS.
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THE STUDY ON THE PREPARATION OF PMMA/PS NANOCOMPOSITES
AND THE DISPERSION STABILITY OF NANO PHASE IN MATRICES

CHEN Wenping, ZHU Meifang, ZHU Junfeng, CHEN Yanmo
{ State Key Laboratory for Modification of Chemical Fibers and Polymer Muterials ,
College of Material Science and Engincering, Donghua University , Shanghai 200051)

Abstract

Three kinds of nano composite particles were synthesized by seeded emulsion polymerization, which are

high crosslinking poly( methyl methacrylate)/polystyrene (PMMA (HC)/PS), high crosslinking poly ( methyl meth-
acrylate)/low crosslinking poly(butyl acrylate)/polystyrene PMMA(HC)/PBA (LC)/PS and high cross-linking poly
(methyl methacrylate )/poly(methyl methacrylate-styrene )/polystyrene( PMMA ( HC)/P(MMA-St)/PS) . Then the dry

particles were molded or extruded to obtain the corresponding nanocomposites . Furthermore, the dispersion stability of

nano phases in matrices was investigated during their processing . The results show that the coalescence mechanism of

nano phase in these composites is different from that of binary immiscible polymer blends.

Key words Nano composite particle, Nanocomposite, Nano phase, Dispersion, Coalescence



