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'ig. 3 Droplet size distribution in PDMS/PIB  90/10 blends with varying nano-SiO, contents after shearing at 0.05 s~ for 4 x 10* s at 25°C
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.ig. 4 Optical microscope images of PDMS/PIB 90/10  blends with varying nano-SiO, contents after shearing at 0.2 s~ for 10000 s at 25°C

{100 um i

a after a high-rate preshear at 20 s™' for300s b Owt% ¢ 0.1wt% d 1.4w% e 2.5w% f 5.0 wt%

5 2.5 wt%
S—l
0.05s™"
2.5 wt%
PDMS/PIB/SiO,
Si0, PIB
PIB
PIB

0.2

PIB

Ry (mm)

Fig. 5 The volume average radius Ry

50

40

30

20

Lt nm

o 00055
=

o 0O-—0O
}bo—ok

1 1 1 1 1

==

1 2 3 4 5
Concentration (wt%)

of PIB droplets in

PDMSPIB  90/10  blends with varying nano-SiO, contents

after shearing at 0.05 s~! and 0.2 s~ ! for the same strain unit

¥ =2000



Absent Image
File: 0


1224 2009
3 PIB PIB
nano-Si0, PDMS/PIB 90/10 2
2.5
1 nano-SiO, PDMS/PIB wt%
PIB :
PIB
REFERENCES

1 Wu Peixi Zhang Liucheng . Polymer Blending Modification Beijing 2" ed . Beijing China

Light Industry Press 1996.1~2
2 Tucker C L Moldenaers P. Annual Review of Fluid Mechanics 2002 34 177 ~ 210
3 van Puyvelde P Velankar S Moldenaers P. Curr Opin Colloid Interface Sci 2001 6 5-6 457 ~ 463
4 Tambe D E Sharma M M.]J Colloid Interface Sci 1995 157 1 244 ~253
5 Binks B P. Curr Opin Colloid Interface Sci 2002 7 1-2 21 ~41
6 Aveyard R Binks B P Clint J H. Adv Colloid Interface Sci 2003 100 503 ~ 546
7  Thareja P Velankar S. Rheol Acta 2007 46 405 ~ 412
8  Thareja P Velankar S. Rheol Acta 2008 47 2 189 ~ 200
9 Vermant J Cioccolo G Nair K G Moldenaers P. Rheol Acta 2004 43 5 529 ~ 538
10 HongJ S Kim Y K Ahn K H Lee S J Kim C.Rheol Acta 2007 46 4 469 ~ 478
11 Hong J S Namkung H Ahn K H Lee S J Kim C.Polymer 2006 47 11 3967 ~ 3975
12 Elias L Fenouillot ' Majeste ] C Cassagnau P. Polymer 2007 48 6029 ~ 6040
13 Owens D K Wendt R C.J Appl Polym Sci 1969 13 8 1741 ~ 1747
14 Meike W Wolf B A. Macromolecules 1993 26 24 6498 ~ 6502
15 Wu Shouheng . Polymer Interface and Adhesion . Beijing Textile Industry Press 1987.

67~ 87
16  Ziegler VE Wolf B A.Polymer 2005 46 22 9265 ~ 9273
17  Borschig C Fries B Gronski W Weis C Friedrich C. Polymer 2000 41 8 3029 ~ 3035
18 Lyu S P Bates 'S Macosko C W. AICHE J 2000 46 2 229 ~238
19 Van Hemelrijck E Van Puyvelde P Velankar S Macosko C W Moldenaers P.J Rheol 2004 48 1 143 ~ 158
20 Gubbels F Jerome R Vanlathem E Deltour R Blacher S Brouers F.Chem Mater 1998 10 5 1227 ~ 1235
21 Elias L Fenouillot F Majeste J C Cassagnau P. Polymer 2007 48 20 6029 ~ 6040



12 Si0,  PDMS/PIB 1225

INFLUENCE OF SILICA NANOPARTICLES ON THE COALESCENCE OF
IMMISCIBLE PDMS/PIB BLENDS UNDER LOW-RATE SHEAR FLOW

LIU Chenglei TONG Wei HUANG Yajiang CHENG Xiaolian HOU Kang YANG Qi
College of Polymer Science and Engineering ~ Sichuan University ~ State Key Laboratory of Polymer Material and Engineering
Sichuan University ~ Chengdu 610065

Abstract The effects of hydrophobic SiO, nanoparticles on the real-time morphology evolution of the immiscible
blend of polydimethylsiloxane PDMS /polyisobutylene PIB 90 wt% 10 wt% were investigated under simple
shear flow with an online optical-shear system. The theoretical predication indicated that SiO, particles were mainly
trapped in the interface between two phases. It was found that the droplet size of PIB dispersed phases was
determined by the content of SiO, nanoparticles and shear rate. The coverage of SiO, particles on the PIB dispersion
droplets suppressed the coalescence of the dispersed phases and decreased their size at low shear rate. A bimodal
distribution of the droplet size which originated from the uncompleted coverage of SiO, on PIB dispersed phase was
observed. With the increase in the content of particles the peak on the droplet size curve which corresponded to
those large dispersed phases shified gradually towards another peak corresponding to those small dispersed phases
and finally merged into a single one. It was also found that the incorporation of Si0, nanoparticles in PDMS/PIB
blends decreased the dependence of droplet size on the shear rate. The synergetic effects of particle coverage droplet
breakup and coalescence resulted in similar droplet size in PDMS/PIB blends under two different shear rates when
the contents of SiO, particles exceeded 2.5 wt% .

Keywords Immiscible polymer blends Shear flow Coalescence Silica nanoparticles





