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PBMA Macromonomer

Scheme 1 Synthesis of PBMA macromonomer
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Table 1 Synthesis of PBMA macromonomer

Run Comy . (%) M, MM, F(%)
1 89 7400 2.20 80
2 82 6400 1.33 16
3 90 5600 i.25 91

2.2 PAm-g-PBMA EH &

PBMA K4 FHAES Am EZ B/ KIBRGH R
B R TT A B B R A, RN A B R PAm B B
AEFTAMBEMELERAATE, HEXKA S5
BRMAFGETERCEZ RS ENMRPRE
BAF i e PBMA 4% B2 ) &b 7 R 9 5138, 3
FMEREREEH, ATS R KLY PAm-g-
PBMA B .l i &3 = 2R 2% 1 AL ST B XPS ar B (R
EaH W 2.6 7)) MEE BTG ER 2 DL PAm A,
PBMA A% -5 & o8Ok

# 27 PBMA K4r F 865 Am MR LB
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Table 2 Copolymerization of Am{ M ) with PBMA macromonomer( 3, )"

Run MM Waterl %) Bis-A(% )Y D.(am)* PO
1 100 7 1 140 1.8
2 100 9 1 95 1.2
3 600 L0 0.5 250 1.0
4 600 10 2 530 1.03
* TPBMA : 1.8 mmol/ly AIBN: 1 mol% 1o total monomer;

Polvmerization time: 24 h; T: 60°C; Run 1-2: Macromonomer ( M, =

5600) and Run 3-3: Macromonomer({ M, = 6400) were used. ® mol/mol ;

“vol% ; Y mol%: ¢ D, from TEM; ' Obtained by the equations we

described in Ref. 10 .
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Fig. 1 TEM images of microspheres obtained by dispersion co-
polymerization of PBMA macromenomer with Am

a) Run 1; b) Run 2 in Table 2
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a 250 nm
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Fig. 2
copolymerization of PEMA macromonomer{ M, = 6400, Am/PBMA =

TEM images of microspheres obtained by dispersion

600) with Am in ethanol/water {90/10) mixed solvents
2) Run 3; b) Run 4 in Table 2
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Fig. 3 The effects of Bis-A amount on D, of microspheres, which
were obtained by dispersion copelymerization of Am { AmM/PBMA =
600} with PBMA macromonomer { M, = 5600) in ethanol/water { ¥/ V
= 00/10) mixed solvents
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Fig. 4 The effect of Am amount on the D, of microspheres obtained
by dispersion copelymerization in ethanol/water ( 90/10 } mixed
solvents {Bis-A= | mol% 1o monomer; € M, = 6400: @ M, =
5600}
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Fig. 5 N,,/0,, of microspheres obtained by dispersion
copolymenization of PBMA (1.6 mmol/L, M, = 6400}
with Am (1 mol/L) at the present of AIBN and Bis-A (1

mol % to momomer) in the different contents of water
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SYNTHESIS OF HYDROPHILIC POLY(METHYLACRYLIC ACID) GRAFTED
POLYACRYLAMIDE MICROSPHERES

CHEN Mingging. ZHANG Ming, ZHANG Kun, LIU Xiaoya, YANG Cheng
{ Department of Polvmer Materiuls , Southern Yangtze University , Wuxi 2140363

Abstract  Polv( tert-buty] methacrylate) (PBMA) macromononer with one vinyl end group per polymer chain was
synthesized by using free radical polymerization in the presence of 2-mercaptethanol and end capping reaction with
p-chloromethyl styrene. The PBMA macromonomer was selected as reaction stabilizer to prepare core-shell polymeric
microspheres. The PBMA grafted polyacrylamide ( PAm- g-PBMA ) microspheres were obtained by dispersion
copolymerization of acrylamide ( Am)} with PBMA  macromononer using 2,2'-azobis (N, N'- dimethyl-
eneisobutyramidine) (VA) as a free radical initiator in the presence of N, N'-bismethyleneacrylamide (Bis-A) as
crosslinking agent in the different ethanol/water mixed solvents at 60°C for 24 h. Also, the poly( methylacrylic acid)
graft polyacrylamide (PAm-g-PMAA) microspheres were obtained by hydrolysis of PAm-g-PBMA microspheres in
HCl. The monodisperse polymeric microspheres were studied by using transmission electron microscopy (TEM) and
laser light scattering ( LLS) . Tt was found that the microspheres have a hydrophilic core and a hydrophobic shell
based on the analysis results of X-ray photoelectron spectra. The morphology and diameter of the microspheres can
be controlled by changing reaction conditions such as the volume ratio of ethanol 1o water, the molecular weight of
PBMA macromononer, the mole ratio of Am to PBMA macromononer and Bis-A concentration in feed. It was found
that the PAm microspheres can be swollen in water greatly and their size distribution remains narrow .

Key words Macromonomer, Core-shell structure, Dispersion copolymerization, Hydrophilic polymeric

microspheres



