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Fig. 1  Evolution of the average density of the S component with

reaction parameters of y =1 and y =2
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Fig. 2 Morphology snapshots for the S component with reaction parameters of y =1 and y =2:(a) t =

2 x10*, (b) t=8 x10* and (¢) t =12 x10*
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Fig. 3 Schematic illustration of simple shear condition
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Fig. 4 Morphology snapshots for the S component with different shear velocities under simple shear condition: (a) y=0, (b) y=10 -4

(¢) y=10"and (d) y=1072
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Fig. 5 Schematic illustration of oscillatory shear condition
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Fig. 6 Evolution of the average amount of the S component

for the mixture with different oscillatory shear frequency
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Fig. 7 Morphology snapshots for the S component with different oscillatory shear frequency: (a) f=10 "*Hz, (b) f=10 " Hz, (¢) f=

10 "*Hz and (d) f=10 *Hz

7L AP AR LA 114 B A, DT A 745 A R ) T 5 R
45K 32 3 BT V1 5 1 L AR AR B 53X 1 AR
BYYIU SR B 3 2 IR MR AR A A RO A
oy B R W, R 5T VIR 3 A4k 2 S 3t [
USSR

3 it

AR SCRFH 1 o IV 2 0 R T 2R 2 7
%t A/B/S =03t 1R Uk 3R 76 B A 0 b R 3 9 )

FAET BB S AL AT TR BLAE AR
BH 4 T A 1) S5 107 3 4 S AT DL R e S N A
L E T RO 2 i SR A R R A B 23
Aii AR BORZ B0 350 AR YIRS, 3
B D) AN IR 15 900 58 2 {1 R A BROAR 254
] 26 IR G A AL, 23 BRI RUBE AR R, 38 AR 52
FUA ). B R R W] T Al 2 I R 5 )
A IRGIAIE T VI 8 T RS W IR IR R A
Y B2 R

REFERENCES

—_

Paul D R,Newman S. Polymer Blends. New York:Academic Press,1978.1 ~96

2 Datta S, Lohse D J. Polymeric Compatibilizers: Use and Benefits. Munich ; Hanser Publishers,1996. 197 ~202
3 Arostegui A,Nazabal J. ] Appl Polym Sci,2004,91:260 ~ 269

4 Dharaiya D,Jana S C,Shafi A. Polym Eng Sci,2003,43 ;580 ~ 595

5 Jana S C,Patel N,Dharaiya D. Polymer,2001,42:8681 ~ 8693

6 Lepers J C,Favis B D, Tabar R J. ] Polym Sci Polym Phys,1997,35:2271 ~2280

7  Wildes G,Keskkula H,Paul D R. Polymer,1999,40:5609 ~ 5621

8  Fredrickson G H. Phys Rev Lett,1996,76:3440 ~ 3443

9 O’ Shaughnessy B,Sawhney U. Phys Rev Lett,1996,76 ;3444 ~3447

10 Xie F,Zhou C X,Yu W ,Liu J Y.J Appl Polym Sci,2008,109:2737 ~2745

11 Xie F,Zhou C X,Yu W. Polym Compos,2008,29:72 ~76

12 Nishio T,Suzuki Y, Kojima K, Kakugo M. J Polym Eng,1991,10:123 ~ 149

13 Zhou Wei( ifHi) ,Yu Wei( i/ ) , Zhou Chixing( J&452%) . Acta Polymerica Sinica( & 7> ¥4 ) ,2010,(6) ;747 ~752
14 Guo Z L, Asinari P,Zheng C G. Phys Rev E,2009,79:026702

15 Guo Z L,Han H F,Shi B C,Zheng C G. Phys Rev E,2009,79 :046708

16 Cahn J W, Hilliard J E. J Chem Phys,1958,28:258 ~267

17 Good K,Kuksenok O,Buxton G A,Ginzburg V V,Balazs A C.]J Chem Phys,2004 ,121(12) :6052 ~ 6063
18  Alexander ] W ,Ignacio P.J Stat Phys,2002,107:521 ~ 537

19 Tong C H,Zhang H D,Yang Y L. ] Phys Chem B,2002,106(32) :7869 ~ 7877

20  Zvelindovsky A 'V M,Sevink G J A. Euro Phy Lett,2003,62:370 ~ 376



346 w4 T it 2013 4

RS

LATTICE BOLTZMANN SIMULATION OF THE CHEMICALLY REACTIVE
MIXTURES UNDER SIMPLE AND OSCILLATORY SHEAR FLOW

Juan-juan Fan', Wei Li’
(' College of Information Technology, Jilin Agricultural University, Changchun 130118

(* State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry
Chinese Academy of Sciences, Changchun 130022)

Abstract The block copolymer or graft copolymer formed by the in situ interface chemical reaction can be
used as effective compatibilizer in the process of polymer blending materials. The structural evolution of an A/
B/S ternary mixture is investigated in which the A and B components can undergo a reversible chemical
reaction to form S which may act as a compatibilizer. The free-energy Lattice Boltzmann simulation method
(LBM ) was adopted in this study. In this theoretical frame work, the chemical reaction terms can be
incorporated into the second order parameter drifi-diffusion equation via a specific forcing term. Using this
method , the effect of chemical reaction rate,shear velocity and oscillatory frequency on the structure evolution
was simulated. We provided the space distribution and the time evolution of compatibilizer S. The simulative
results denoted that the component S can reduce the size of the dispersed phase greatly. Increasing the
chemical reaction rate too much can lead the compatibilizer to form independent phase zone and not distribute
in the interface. The high shear velocity and low oscillatory frequency got the phase structure to be stretched
especially closed to the shear boundary. They are the crucial factors determining the structure evolution of
blend mixture under shear flow. Finally, these results provide guidelines for controlling the morphology of this
complex mixture.

Keywords Chemically reactive mixtures, Shear flow, Lattice Boltzmann simulation



