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Abstract: Submicro-hollow polymer microspheres were prepared by emulsion polymerization and alkali
osmotic swelling method using methacrylic acid (MAA), methyl methacrylate (MMA), butyl methacrylate
(BMA), styrene (St), and trimethylolpropane triacrylate (TMPTA) as raw materials. The morphology and
particle size of the hollow polymer microspheres were characterized by SEM, TEM and DLS. The covering
performances of hollow polymer microspheres were also tested. The effect of the initiator dosage on the
particle size of core and the effect of mass ratio of interlayer to shell on the morphology and covering
performance of the hollow polymer microspheres were investigated. The results showed that the particle
size of core decreased with the increasing initiator dosage. For the core with an average particle size of 148
nm, hollow polymer microspheres with smooth surface were obtained when m(MAA) : mM(BMA) : m(MMA)=
3:10: 87 (as interlayer) and m(St) : m(TMPTA)= 97 : 3 (as shell). The average particle size of the hollow
polymer microspheres was 414 nm and their hollow rate was 40.6%. The as-synthesized hollow polymer
microspheres exhibited excellent covering performance with a covering rate up to 66%.
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Table 1 Typical recipe of interlayer and shell

%y rha 2 /g Fo)2 it /g
MAA 0.21 0
MMA 6.09 0
BMA 0.70 0
EO-4 0.04 0.35
EETK 3.00 7.00
St 0 27.16
TMPTA 0 0.84
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Table 2 DLS results of cores and HPM

T i /mm Ritesrf (PDI)
Cl 148 0.077
2 95 0.080
c3 50 0.046
c1-s1” 380 0.196
C1-82% 394 0.114
c1-s3% 414 0.265
C1-54” 442 0.226
C1-857 458 0.235
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Fig. 1 SEM images of core microspheres prepared with different initiator dosages
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Fig. 2 SEM and TEM images of HPM with different BMA

content in interlayer
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Fig. 3 Effect of BMA content in interlayer on the hollow

rate and covering performance of HPM

BEEB B A, AR THERS, R
PR ES T 15 B R By i 8 8 Bk akm,
Wil TEFKEIEH, teht, HPM BA S a4
WG AR, S E)Z BMA S8 10%
(C1-83) i}, rhEZILBYLEFRIE, FEHEKE
T, BREWEEBIGE ShBERE I kBB AR
W R A TR IKE B R 2 R ( P25 2R 40.6% ),
HPM A& A R b, SCREBHAS & MR R AR 2 T i %
Brm e 2R, AR B2 MG i FLi 35 7k 6k
B4R HPM (TS 66% ). I, #%#EH[E))Z BMA

TN 10%H#H AT JF 22505 .
2.3 HEE MAA §EX HPM 3R
R T AREI R B B A SR AR )2, St
FRILA S g, BRIETT a2 T oh, 8 nT DL i e 2R
AWK R —E B MAA, JE & R EE A 1) 58
BALRY), SRS EWIE , DRk rB & o
AR CLAZ, ZEm () :m(HhE)z) -

m( 52 )=

1:2:8,7%Zm(St) : m( TMPTA )=97 :

3, THE BMA S8 K 10%5MEF, %587 dhE )z

MAA &

WLIE 4,

X HPM BB , 733189 HPM JE 35
VR REMAE R LA 5,

&l 4

a—1%; b—3%; ¢c—5%; d—6%; e—7%
HEEANE MAA & il 451 HPM 1Y SEM [&]

Fig. 4 SEM images of HPM with different MAA content in
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