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1

Table 1 Recipe of emulson polymerization for the preparation
of the particles with porous structure

m/ g
EA 20.0 8.5 —
MMA 10.0 15.5 —_
AA — 6.0 2.0
s — — 23.0
DVB — — 2.0
MAA — — 2.0
APS 0. 36 0. 36 0. 36
SDBS 0.15 — —
H,O 180 180 180
1.2.2
1%, ,
DBS , 1mol/L  NaOH
pH 12. 2181 ,
, 1 mol/L  HC
il 1pH
1.3
H800 (TEM)
2
2.1
2.1.1
2

2

Table 2 Converson ratio of the monomersin each

step of emulson polymerization

I %
94.2
92.5
DvB 83.7
DVB 81.7

,SDBS

2.1.2

SOBS
CMC

APS,

(

0.007 2 mol/ L)

0.002 2 mol/L ,
—s0;
TEM ( 1

/
)
Fg.1 TEM photogrgoh of the prepared latex partides before
treated by the sepwise dkai/ acid method(undyed)



2.2
2.2.1 Tg

Fox Tg

3
Table3 Tgof the latex particles
T

1 30 — — — 110 —

2 50 — — — 110 —

3 90 — — — 110 —

4 10 <20 70 70 110 117
DSC Ty 20

Tg 70 , Tq 117 2) ,

44 &0 8¢ 100 120 140 160 130
nC

2
Fg.2 DSCof theintermediate shell and outer shell

12.2;

treatment : initid pH 12. 2; acid treatment : initid pH 6. 0. 120

a T4=30

pH=6.0 120
Fig.3 TEM photogrgphsof the latex particles with different Tqof core &ter treated by the stepwise dkali/ acid method (al kali

b. T¢=50
/
1.5h,17%

1.5 h,17 % butanone

DvB, /

( 5b) ,
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Fig.4 TEM photogragph of thelatex particleswith interme-
diate shel after treated by the stepwise dkai/ acid
method (treatment conditions shown as Fig. 3)

i R

6 DvB /
( 3)
Fig.6 TEM of photographs of the latex particles without
DVB in outer shdl before and ater treated by the stepwise
akali/ acid method (treatment conditions shown as Fg. 3)

120

5 DVB /
( 3
Fig.5 TEM of photogrgphsof thelatex particles with DVB
in outer shell before and ater treated by the stepwise dkali/
acid method (treatment conditions shown as Fg. 3)
/ ( 6a) ,
( 6b) , ( 120

). :

a. 150 b. 90
2.2.3 / 7 DvB
( : pH=12.2;
’ : pH=6.0 1.5h17% )
' ’ Fig.7 TEM photographsof the latex partideswith DVB in
' outer shell ater treated by the stepwise dkali/ acid method at
’ different temperatures (akali treatment : initid pH: 12.2;
' acid treatment : initial pH: 6.0,1.5 h,17 % butanone)
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Table 3 Hfect of theinitid pH vauein acid treatment
on the stability of emulson

Fg.8 TEM photographsof the latex particleswith DVB in

outer shell after treated by the stepwise akai/ acid method

pH (treatment conditions shown as Fig. 3, 8% butanone,
6.5 undyed)
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Preparation of acrylate polymer latex
with hollow structure

CAO Xin XIA Yuzheng KOU Yi
(College of Materids Science & Engineering , Beijing University of Chemica Technology , Bejing 100029 , China)

SHI Shuxian JIAO Shu-ke

Abstract : The polymer particles, which cons s of the coreincluding ethyl acrylate and methyl methacrylate, the
intermediate shell including ethyl acrylate, methyl methacrylate and acrylic acid, and the outer shell including

styrene, acrylic acid and methacrylic acid , were syntheszed by semi-continuous seeded emulson polymerization
in the absence of emulsfiers. The latex particles prepared were treated in akali and acid olution subseguently.
Particles 9zes and morphologies were characterized by TEM. The influencesof the crosdinking agent , treating
temperature, initial pH vaue during acid treating and the swelling agent on the formation of hollow structure
were a0 investigated in detail. A seriesof results was got ater careful study , which showed that hollow parti-
cles could be observed ater treatments; the formation of the particles which have different glass transtion tem-
perature( Tg) distributionsfrom shell to core is the key to form hollow particles.

Key words: seeded emulson polymerization ; hollow polymer particle; acrylate



