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. Table 1 Comparision of experimental results with calculated results
FLACSIR | % EEs Bt LR Y ,%%LMI%E‘] Al Aoy BiEl A | A Smith-Ewart
Emulsifier | W oy vy SOUREE | #OURAE | B F 8 | HHHORTER @eHEdenT
concentration| M Experimental | Caculated | Gk .jr/ SFAK) | CREF/ZFK) 8 ChrF/2BFH &)
(g/100 ml, degree of degree of Expenmental 'Number of po]y_- Number of poly-
Water) polymerization |polymerization | number of |mer particles cal- mer particles
Nx10-4 Nx10-4 polymer culated by our [calculated by Sm-
t particles (parti~| model equations fith-Ewart theory
cles/ml. Water)| (particles/ml. (particles/ml.
Nx10-1% | Water)N x10-15 | Water)N x 10-15
0.62 3.3 0.45 - 0.41 © 2,10 2.0 6.38
1 3.3 0.78 0.63 2.77 3.05 8.45
1.52 3.3 1.40 0.9 4.52 4.3 | 10.93
0.62 10 0.53 0.41 1.67 - 2.0 6.38
A%H-(Polymenzanon condltlon) I= 1.44x 105 rad/h, 30 T.
%2 BpRitHER5S Stannett BRIGEReGH 81
Table 2 Comparision of calculated results with Stannett’s experimental results
b F vk E Stannett ySCiR45 R | Fi Smith-Ewart Zig 38| RAAXWERLNITHE
Emulsifier concentration | CRLF/ZFK) - HERIF RO F/ZF7K) | BERLFE CRLF/ZEF 7K
(Wty%) Stannett’s experimental [Number of polymer parti-Number of polymer particles
result(particles/ml. cles calculated by Smith~] calculated by our model
Water) Ewart theory(particles/ml.| equation (particles/ml,
- Nxi10-# Water) - Nx10-% Water)  Nx107%
0.67 2,12 5.02 1.84
1.30 3.27 7.25 3.43
2,0 3.42 9.55 4,88

N-kiF ¥ (Number of

polymer. particles) -

H*A%H(POIymenzatlon condition); I=0.93x 10° rad/h; 30°C .
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Table 3 Calculated values of the propagatxon constants (K,,)
FUIL I B # Smith-Ewart i3l H M BRI Y
(32/100 ZEFKD W Kp (FH/BE/R B - Ky (FH/B IR -FH1E
Emulsifier concentration M Kp value calculated by Smith~-Ewart| K, value calculated by core-shell
(g/100 ml, Water) V/V) * theory K,(1/mol.s) model K, (1/mol. s)
0.62 3.3 .40.4 24.7
1 3.3 42.2 26.0
1.52 3.3 54 33.68
0.62 10 54.2 33.77
SEHg{l Average 48 30
4 HHHNKE
Table 4 Calculated values of the termination constants (K,)
bR & Smith-Ewart 383 i BR-FEA T A K,
(¥2/100 BFK) w ey Ke(FH/BER -8 (F/BER T
Emulsifier concentration M K. value calculated by K, value calculatcd by
(g/100 ml, Water) V/V) , Smith-Ewart theory core-shell model
(1/mol, s) (1/mol. s)
0.62 3.3 11X10° 3.7x10°
1 3.3 4,1x10% - 1.4x 10
1.52 3.3 1.7%10° 0.71X10°
0.62 10 -6.4x10° 1.7 x10°
3. XFKf&

KES5M A%, SALMKELR, BMINEE LFKE K EFHH KM, Eh4.5x107%,



B4 BHB R SEN T L YN b

2
£ 2F
g | E
2 % N - %
i £ 52
g ° & g
K 5 = g =
g ¢
. ) g 3
o 1 2 ‘ - .
ARFIKE /107K L 10 - 20 - 30 40
Emulsifier concentrations (gllOOml water) §# (4 (%) Conversion(98)
B2 KRTFH4 \ifk’jfl.fﬁﬁﬂﬂ‘(f‘}ﬁ’ﬁéf : % & % (Polymerization condition);
Fig.2 Variation of fraction of the larger ’ I=1.44x10%rad/h;30°C; W/M=3.3;E=1.52%
particles with emulsifier concentr- : 3 By REEEFREECROEL
ations v Fig.3 Variation of volume of monomer

phase with’ conversxon

B 9 7018 SR 7K AR AR R B B ﬁﬁ?ﬁ&%ﬁﬁ ﬁmﬁﬂkﬁkETWWLK@ﬂM
W, HOE KM A R IR B A B A0 2R 68 A T R — A MUK {4,
4. XF B : . ,

B {4 pE X M HTL(2-37), RMENEIL LRI EY, BRERIIERRMERNE %Y
BT AR R T8 RN R AR TR, B B FE RN R th R RL RO BE SR K 2k, AR R RE %0388,
BRZCH ERBH AR FHRENE SR SET B, EXRRALHKETUERNARFHES
#EEEEZEOBER%ﬂwﬂmFﬁ%OEE%%£¢,ﬁﬁﬁm7§%¢ﬂﬁ%kﬂ%ﬁ
“&ﬁ%BE,ﬁﬂm%mﬁﬁﬁﬁ,Bﬁﬁﬁ%o,wmmm Wu@%%ﬁo
5. XTSI MBRERS OB LE X o '

&muxm-OHL@LamMW%%HM&fﬁﬁm%ki,éﬁLAm —4~ MSER
I3 MﬁwﬁoEmiﬂﬂMﬂﬁLﬁ%ﬂﬁﬁ&WQMﬁﬁﬁﬁﬁumﬁﬂVm
6. XFK, &

EWEK, BT ¢.=0.61 fip= 0%,5Mmﬁ%&MM%%iw%XWW4MEM
Ik LIRS X, 80,45, 0.3y EE T EH,

ATEYBERAREE, SHARUEBABOEE, HLKL,

$8 ®F X B

[1] W. V., Smith, J. Amer. Chem. Soc., 70, 3695(1948). ‘

[ 2] M. L. Corrin and W .D. Harkins, J. Amer. Chem. Soc., 69, 683(1947).

[ 31 M. Harada, M. Nomura, H, Kojima, W, Eguchi and S. Nagata, J. Polymer Sci., 16,811(1972).

[ 41 V. Stannett, H. Shiota, H. Garreau and J. L. Williams, J. Colloid Interface Sci., 71, 1, 130(¢1979).

[ 57 J. W. Vanderhoff, J. Polymer Sci., 71, 1, 130(1979). '

[ 61 D. Williams, J. Polymer Sci., Part A-1,8,2617(1970).

[7]1D. Hummel, Angew. Chem., 75, 330 (1963). '

[ 8] B. M. E. Vanderhoff, R. F. Gould, POLYMERIZATION AND POLYCONDENSATION PROCES-
SES, Advances in Chem. Ser., 34, 18, Amer. Chem, Soc. Applied Publications, Washington, 1962,



10 | RZMEH AR LRA RSN w3k
[9] F. A. Bovey, lI. M. Kolthoff, A, 1. Medalia, and E. J. Mf:ehan,- EMULSION POLYMERIZATION,
.175, Interscience Publishers, INC., New York, 1955. . '
: (1984 45 A 28 EL&@J)
RADIATION-INDUCED EMULSION POLYMERIZATION OF

STYRENE—II‘. KINETICS OF POLYMERIZATION REACTION

Zhang Wanxi Sun Jiazhen
(Changchun Institute of Applied Chemtstry, Academia Smtca)

ABSTRACT The kinetic model equations of radiation-induced emulsion pdlymen-
zation of styrene have been established, according to the nucleation model suggested in
above paper. The "'monomer conversion in stage of region' I-for -the polymerization
reaction is given as follows: "

. X AXp + BX,.
Where A——fractxon of micellar nucleation;
- B——fraction of aqueous nucleation.
The curve of monomer conversion against polymernzanon time, number of polymer
.. particles and degree of polymerization calculated by these model equatlons are in agree-
ment with the experimental results.

KEYWORDS Styrene; Radiation-induced emulsion polymerlzanon, Kinetics of

polymerization reaction.
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