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Table 1 Basic formula of emulsion polymerization system

SRR AAm : St MBA i & APS ik AES ¥k g SN L B S st (]
g/L it ) g/L g/L g/L C h
250 0.5:19.5 0.25 1. 25 1 70 5

2.1 AR R B4 8 R0

2. 1.1 AAm/St i i 7E0RFF AES Jy Hilh BB R BE Ceme) 1g/ L, LK HE R 2 (1915 10
T T AAm 5 St 5 XS il & sk g s 25 R s 1 AE 2 Fras . i B Al g, A S AAm
5 St st <3 ¢ 17 A BB 45 OB AR A 340K 5 29 AAm 55 St st tb oy 4 = 16 B, BF A sk i JE IR
TR AR PR AR Can & 1D o) s AAm 5 St Biit Heohy 5 ¢ 15 B, 2 45 3 f5 15 21 9 52 A HLE AR 1
RS GRRPA RS AN 1 iR) s AAm 5 St i [ — B 5 ¢ 15, )R K247 1. 5h i A4
B EEEAREERE . MORLAR A A 45 2R (Nl 2 () BF7R) 2B B L fE AAm 5 St Fiae th<<3 = 17 Ju [ . 8 1 4
5T LG AT S B MORORLAR R 206. 5~559. 8nm Z [A] AT . K ARLARBE AAm 5 St BT F i 3 i 4
AR R <1.5 ¢ 18.5 Ju Bl N IR EA R, B Z oMl e TREaSERER R 1.5 ¢
18.5~3 = 17 Ju [ A 38 i ied 2 50K HLROK A R4 4 A F B B s Bk . b &1 2Ch) W, sk i 7™
K AAm 5 St & Mg, 24 AAm 5 St Fiat oy 3 ¢ 17 B3k 5k 89. 8%,

10. 14028/j. cnki. 1003-3726. 2019. 08. 004



. 24 . = i ¥ i £l 2019 4F 8 A

L AR AAm 55 St B L i3 7= 9 8 25
AAm 5 St Jfig [ :(a)0: 205(b)0.5: 19.55(c)3 : 17;(d)4 : 165(e)5 ¢ 15
Figure 1 Morphology of the products obtained at various AAm-to-St mass ratio
AAm-to-St mass ratio; (a)0 : 20;(b)0.5: 19.5;(c)3: 17;(d)4 : 16;(e)5 : 15
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Figure 2 Effect of the mass ratio of AAm to St on preparation of microspheres
(a)Effect of the mass ratio of AAm to St on the average particle size and PDI of microspheres;

(b)Effect of the mass ratio of AAm to St on yield of microspheres
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Figure 3 Effect of the MBA concentration on preparation of microspheres
(a)Effect of the MBA concentration on the average particle size and PDI of microspheres;

(b)effect of the MBA concentration on yield of microspheres
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Figure 4 Effect of the APS concentration on preparation of microspheres
(a)Effect of the APS concentration on the average particle size and PDI of microspheres;

(b)effect of the APS concentration on yield of microspheres
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Figure 5 Effect of the temperature on preparation of microspheres
(a)Effect of the temperature on the average particle size and PDI of microspheres;

(b)Effect of the temperature on yield of microspheres
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Figure 6 Effect of the AES concentration on preparation of microspheres
(a)Effect of the AES concentration on the average particle size and PDI of microspheres;

(b)effect of the AES concentration on yield of microspheres
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Preparation of Cross-linked Poly(St/AAm) Microspheres by

Emulsion Polymerization

HE Jie'* , XIANG Chun-lin', CHEN Qing-mei*, ZHAO Wei*, CHEN Fu'

(1. Oil & Gas Field Applied Chemistry Key Laboratory of Sichuan Province, College of Chemistry and
Chemical Engineering , Southwest Petroleum University, Chengdu 610500, China; 2. Research Institute of
Natural Gas Technology s Southwest Oil & Gas-field Com pany, CNPC, Chengdu 610213, China ;

3. Geological Exploration and Development Research Institute of Chuanging Drilling Engineering Co.
Ltd, CNPC, Chengdu 610051, China)

Abstract; In view of the fact that the current polymer microsphere profile control agent has a single variety and high
production cost, cross-linked poly (styrene-acrylamide) microspheres with the mean diameters lower than lum, were
developed by emulsion polymerization in the study. Styrene(St), acrylamide(AAm), and N, N'-methylenebisacrylamide
(MBA), were selected as the monomers. The factors which influence the mean diameter of the microspheres were
investigated by particle size analysis, transmission electron microscopy(TEM), and scanning electron microscopy (SEM).
The SEM and TEM results show that the mass ratio of AAm to St and MBA addition is the key to prepare well-defined
microspheres, the mass ratio of AAm to St must <{3 : 17 and the MBA concentration must <C18. 5g/L. The results of
particle size analysis show that the mass ratio of AAm to St and MBA concentration influence the particle size of the
microspheres significantly; the mean diameter of the microspheres increased with the increase of the mass ratio of AAm to
St. Increasing MBA concentration, the mean diameter of the microspheres increased firstly, and then decreased; The
influence of AES concentration, APS addition and temperature on the mean diameter of the microspheres is insignificant.
The results show that the optimum conditions for preparing well-defined microspheres are the mass ratio of AAm to St<C
3: 17, MBA concentration <<6. 25g/L, AES concentration <<7g/L, APS concentration 1.25g/L, and temperature 70°C.
Under the optimum conditions, the microspheres with mean diameters ranging from 58. 5to 559. 8nm can be prepared.

Key words: Emulsion polymerization; Cross-linked poly ( styrene-acrylamide) microspheres; lLow permeability reservoir;

Profile control agent
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