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Fig. 1 Optic microscopy photos (a, b, c¢) and size distribution digrams (d, e, f) of samples

a), d) @ =84% concentrated inverse polymer emulsion ( double-diluted); b), e) @ =50% inverse polymer emulsion; f) & =84%

concentrated inverse polymer emulsion from the centrifuge of @ =50% inverse polymer emulsion
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Fig. 2 Complex modulus at different strains

a) @ =84% concentrated inverse polymer emulsion;b) @ =
84% concentrated inverse polymer emulsion from the centrifuge
of ® =50% inverse polymer emulsion; c¢) @ =50% inverse

polymer emulsion
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Fig. 3 The effect of dispersed phase volume fraction on storage
modulus strain of (a) 100% , (b) 78% , (c) 62% and (d)
47 %

2.3 REYIRBEENHAR

AN RS R 155 5 1 BT Ak0nE AT EL
WA EYER S i — P A3 8 T IR, X Lk 3
Tl 32UV 20 S 0 A7 8 7 Ak 3 AT B A B HIF 5 L A
ANFE AN BT B R k.
2.3. 1 R AR E M Y 5 e

I A AR SR 20 7, AT LA R e
YEHI 5 0T A e 2 3k 19 9 ot 9, B A AR 5 1)
Wy, BAE 20 4l 80 AR AKX Fh i & iz
e A FL 7w B4 i (a) (b)) ((e) 4h
S5 R 2 AR AEL 4 (A) o] 0L 3 5 2L
(c) Ze 3t 40 min #8 75 B 28 4 FR i L , 1 76 A1 R 1)
IFIE] PN, R LW (a) B FL R &g Ty 20.7%
“HUBWFLIT (b) MBFLE & o 23.8%  IEK
P I ] A R 258 B i FL R A I 8 A8 Ak Tk L
W (a) L PR ZLI” (b) B BEZL R AL, P&
ELAG AH [R) 0 43 T AR FRL 43, ME — AN ) 1 02 vk
TR B A RLAR () WL 43 A1, 7N RS JBERE Y K 4 A7
T B IR AR AT B 22 04 AH I8 e, JBERE 7] 119 422 fgh
T 1 K, 3 IS hE e B A 50 -l 43 #5052 B A 1 g, A
FLEA H R AN S B R T, R R R



836 A

[

?

i 2011 4F

2,
¥

SEPE X — S H L B W] T v R A W FL
JUSE 8 A8 000 5 e A, o e 2L (35 400t vk
FLI” ) P FL A 5 A AR E b, S RE BT
T 7 Xk H A5 A B BRI A 3 T e LR

100 A c
80
~ 60
S
g 40|
b
20+ a
0 . . . | 1
0 10 20 30 40 50
Supersonic time (min)
12
B
10 [ c
8k
S
=
S
4r b
2k
a
0 A 1 | |
0 1 2 3 4 5
Time (days)
Fig. 4  Stability under supersonic ( A) or thermal (B)
treatment

a) @ =84% concentrated inverse polymer emulsion;b) @
= 84% concentrated inverse polymer emulsion from the
centrifuge of @ =50% inverse polymer emulsion;c) @ =

50% inverse polymer emulsion
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DUAL LATEX PARTICLE SIZE DISTRIBUTION OF
CONCENTRATED INVERSE POLYMER
EMULSION AND ITS CORRELATION WITH STABILITY

ZHANG Huiting, LIU Yanping, LI Xiaojuan, YU Faquan
(Key Laboratory for Green Chemical Process of Ministry of Education , College of Chemical Engineering and Pharmacy,
Wuhan Institute of Technology, Wuhan 430073)

Abstract A stable concentrated inverse polymer emulsion ( CIPE) was prepared using ternary monomers of
acrylic acid,acrylamide and 2-acrylamido-2-methyl-1-propanesulfonic acid ( AMPS) ,with Span-80 and Tween-
60 as complex emulsifiers in the presence of a redox initiator system at room temperature. As a control, a
common emulsion with a low volume fraction of dispersed phase and a pseudo CIPE obtained from the
centrifuge of the common emulsion were also prepared. The morphology of latex particles was observed under
an optic microscope and the size and its distribution were statistically figured out. Images show CIPE has
smaller particles entrapped among the larger ones,and the characteristic analysis of CIPE exhibits a dual peak
distribution of latex sizes,as sharp contrast to the single peak distribution for both the other emulsions. It was
proposed that these small particles functioned as a wedge, effectively reducing the stress exerted on the large
particles and enhancing the CIPE stability. A series of experiments testified the wedge effect. The apparent
complex modulus of CIPE is 3-fold higher than that of the pseudo CIPE in terms of a dynamic rheological
technique though both the emulsions have the same volume fractions. Furthermore, CIPE demonstrates high
stability under hyperacoustic and thermal treatment compared with both the pseudo CIPE and the common
emulsion. These observations provide a proof that CIPE displays a high stability with the characteristic structure
of dual peak and the wedge effect thereof.

Keywords Concentrated inverse polymer emulsion, Emulsion stability, Structure model, Dynamic rheology



