%1 =

ACTA POLYMERICA SINICA

201241 A

% j:li No. 1
Jan., 2012

a-PERZG-DRBELRDPEREE
SIZHHAERNGRAENLTELARRS

g FHL

LELT BAE

C AT REAMANE R E AL 2 kTR LIRS FEERELLEE Lafe TR Jta 100029)

=

VLo 2R 2 0 (AMS) | TR IR T (MANH) Jy SE B s ik (8 2 — 52 T I (AIBN) S 51 &5, R 1 A 2

FETERE LA M T o-F B L5 B R R I 1 2L R Yy, F0 JL 2 Ab U5 153 B 2 A 51 & Fn FL A6 B R H i 3k
B LB AR KT B R FI 5] & T MR B (MMA) T TR AMB A RAAM B . a
HMIEIEAL 5 BB T S AU AR X AMS-MANH e R LI RFLR B A=Wl iT T RIE. R KW FLEERET=Y
J& LA PMMA Jhy K45, AMS Fil MANH IR 3R Yy o 5 55 0 ik Br L R Y. SRR i = % AL R ] a8 31 85% , 4 1 B
80 mL/g 72 47 . FLIC KL F RLARTE 150 ~200 nm 2 [A]. 34 5 S Bl 5 7| & 700 v B 1) 188 Jn s 38 K, SR 0 i Rk 3l

B 1% 415 7 12 40

REF o-WEHEELE, ROTHIER, FLWES, TIREFHERT MK

F T 3 T FLAL R A 7E T BB B K 3B
SEAR T, 6 5E SU R A RE A5 B B — M I 3R W I i
9 I LR T+, ) I3 B T LA R o B 3
PRI 7E L BRR” S B4 K, TR sl B A2
BB R ST Gee 257 T 1939 4F fip L1
TR R A S e LA R N T
I SIS TR v ) 4 T AT T T M M FL R
£ . Matsumoto 45 F 1965 4F7£ 58 4= A i ZL Ak 51
(40T, & T B AL B4 v Lk B 3
L T ST TR P I S BB R M IR TL
FURG, 3 LR R E My vk A R 8
THN G| KR SR K S I B A SR R A L
A3 VRN TEHLBS A AT 24 (9 Bh VA7) 4. o,
XA B 5 A /N R FK BIR A h
T B R ) A UKL AR B 45 8RR RETE
T A2 IO 25 TR I 4 15000 7 L VSR B o AR o
EEREENMEM. SESSEAMLL, &5 150
HORITE K A JCEL AT 43 BRE ) 38, B o S50 B S AR
S TR R A T A BOR) B TR R 2 R T ok
IAGESSEL) IS S 27/E N Y e P d
I (St-MANH) 1 3k % ¥ R H AT 28 91 B B
FT Y. HOK 7 WA 0 B FL Ak 23 8RR
Pz S HLS AR % 7z Bl g ek a5

R - R TR WAL R YR R A EOR S OR
W IR TR T AN TN IR LR HEAT R
LW R A A DY R TR 2R A W 2 T e e R
B 3 SR 4T P T S0 0 1 -DRT R4 5 A% ( RAFT) B 4
AT R O M- H R TR L R Y, I8 & WK i
YIAE R 23 |, >R FHORE 75 Ry 16 3k X5 A ALK A B
BT A 8L, AT T ORISR /N A HO 5] B BB 43
B Luo 254 A RAFT oK 3 5 W1 (9 2 2465 -
I Sk TR I 35 R W) FH 10K 200 1 TG 12 40 L T 3R 5 ol
FAFEN T A O R RS SCERF BT, B AR R
s - B R T I 36 SR W A R A BRI i o 2 AR
] AR - 2 - T Ok R I 4k B
( AMS-MANH ) ff) fiF 7% A % 552 70>

o- B OR 2475 ( AMS) 2 5 TR R 6 A 72 R T
PR S F b A B R T AMS 5
i, G2 B AR 25 S i 3R PRI AR 22 Sk A £ 2
AMS 5 HE RIR 20 NGRS 7 T 6 & it
FFELEIE AL B O AR S % B Y R B
AMS 1 FF L R 945 R 4 K H IR (GMA ) B A7 36 38
TE WA AR X 43 F 5 2L 9 (31 PAG) ,PAG ]
DAFE5] % HY 6 T 445 R I ( MMLA) L 205 (St)
BIARRER A IEH T PAG 1] LU 21 K4 F 51 & 7
VR A ST I F 5 B SR Rl L 1 SR A R

* 2011-03-21 W i, 2011-04-25 & Fii 3 V1 2% 34 A0 Q08T A BA & J& 3F %) (350 H %5 IRT0706 ) | Hh g w5 A8 5 AR il 55 % 9% By (T H %
7ZD0902 ) Fndt 5t i a1 H L 3 9% B 5 sl IHE R A, E-mail ; yangwt@ mail. buct. edu. cn

doi:10.3724/SP.J. 1105.2012. 11073



76 A

4'%‘

Ea i 2012 4

EVCRRA R L AT AMS FD ok g
(MANH) {93 R Y. FRRE 5 B AMS-MANH 358
Wyt AT oK i, SR 5 W58 2% K il 7 WA S K 15
KRG K MMA #J0 ZLBCR &, IF B 51 A& 7
YRR NI [ 25 DR 3838 0 LR A BN AT R

1 LIGER4

L1 FE#

PP A 9 12 Y R (MIMAL) |, 3 A 46, b 52 45 )
A A A2 S A BR A | 8 25 18 Bk 25 BHL R )5 8
TS - 32K 20 (AMS) L 43 B 4li, Alfa Aesar
2N el 2 1R R Ve R A5 5 B Ok TR I§F (MANH) |
Sy A 4k, A6 5t 55 FURS A Ak 2E S A BRA R, B
F 520K (NH, -H,0) 43 A 2l db 5w AR 2R 75 kS 4

CH,

H H |
YN CH—C—C—Cvvv

aye

C ¢
O//\O/\\O

+2NH;-H,0

o2z A BRA ) AR T s O 1R 5 g , 43 B 4l
KRR HEEHBA R T A
(AIBN) , fr 2l [ 25 48 AL 27 R A R v,
g S A . B K ¥ o8 8 oK.
1.2 XHFsIEFMHE &

¥ AMS F1 MANH DLSEFEJR HE A & 12 5 1%
BRys R, LA AIBN 5] & 5], 78 70°C s h 5 g
6 h, il & 15 5 AMS-MANH 25 9y [0k % iy 15 77
Y (B0 5 TE 50°C B BEAS T4 24 b fif
e TR & .

W E MR Y 5 B AL (NH, - H,0) DX
1 20 BE R LG A B B0 b, ORI A — 2 &= 1K,
£ 50°C K & v RO 2R A R i B Ok, A5 #)
AMS-MANHIL R Yy 2 AL (& 1).

CHj
H H H |
JV\I\I\/\(|:—(|:—C—CJW
OIT‘ (|3=O
ONH4ONH,

Fig. 1 The saponification of the macroinitiator
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Table 1 Results of copolymerization of maleic anhydride and alpha-methyl styrene

MANH AMS AIBN Tsoamyl Conversion " Polydispersity
(2) (8) (g) acetate (mL) (%) " (M,/M,)

4.903 5.909 0.15 50 39.4% 13500 1. 489

9. 806 11. 818 0. 30 100 41.6% 15700 1.745

19.612 23.636 0. 60 150 35.7% 18100 1.773
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Fig. 2 "C-NMR of AMS-MAn copolymer
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Fig. 3 FTIR spectra of macroinitiator ( a ) and

macroinitiator saponified by NH; -H,0 (b)
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Fig. 4 FTIR spectra of saponified macroinitiator (a) and

block copolymer initiated by saponified macroinitiator (b)
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Fig. 5 'H-NMR spectrum of MMA block copolymer
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Fig. 6 SEM images of MMA block copolymer latex particles initiated with different mass ratios of saponified macroinitiator to MMA ;
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Table 2 Dependence of diameter microspheres as function of mass fraction®

MMA Macroinitiator Conversion D,
Product PDI
(g/mL) (g/mL) (% ) (nm)
1 0.2 0.01 43.2% 148. 24 1.011
2 0.2 0.02 41.3% 160. 98 1.013
3 0.2 0.03 82.9% 218. 68 1.029
4 0.2 0.04 70. 6% 210. 11 1.014

T =90C,t =4h, HO = 60 mL
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Fig. 7 Dependence of monomer conversion as function of
g P

time with different concentrations of macroinitiator

The concentration of monomer: 20% ;

NH,-H,0; T=90C; t=4 h

Saponified by
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Table 3 Emulsion polymerization data of MMA initiated by different

concentration of macroinitiator”

MMA Macroinitiator ~ Conversion [’r]]
Product
(g/mL) (g/mL) (% ) (mL-g_])
1 0.2 0.01 43.2% 100. 71
2 0.2 0.02 41.3% 80. 82
3 0.2 0.03 82.9% 77. 88
4 0.2 0. 04 70. 6% 70. 50

*T =90C, t =4 h, H,0 =60 mL; The solvent used in [ 7]

measurement: DMSO; The temperature in [ ] measurement: 30°C
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Fig. 8 Diameter of microspheres against time
T =90C,t =4 h, MMA.12 g, Macroinitiator; 1.2 g,
H,0: 60 mL
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Fig. 9 The proposed mechanism of the block copolymerization initiated by macroinitiator
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Fig. 10  The intrinsic viscosity numbers of copolymers
against conversion
T =90C, t =4 h, MMA: 12 g, Macroinitiator; 1.8 g,
H,0: 60 mL
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SURFACTANT-FREE EMULSION POLYMERIZATION OF METHYL
METHACRYLATE INITIATED BY a-METHYL STYRENE-MALEIC
ANHYDRIDE COPOLYMER MACROINITIATOR

CAO Lijuan', YIN Meizhen', MA Yuhong’, YANG Wantai'

(" State Key Laboratory of Chemical Resource Engineering; > Key Laboratory of Carbon Fiber and Functional Polymers

Beijing University of Chemical Technology, Beijing 100029 )

Abstract The copolymer of a-methyl styrene ( AMS) and maleic anhydride ( MANH) was synthesized by
self-stable precipitation polymerization. The resulting AMS-MANH copolymer was saponified and then served as
macroinitiator and emulsifier for the further surfactant-free polymerization of methyl methacrylate ( MMA ).
Surfactant-free emulsion polymerization of MMA was carried at 90°C. The AMS-MANH copolymer and the
obtained block-copolymer were characterized by Fourier transform infrared spectroscopy ( FTIR ), nuclear
magnetic resonance (NMR), gel permeation chromatography (GPC) and scanning electron microscopy
(SEM). The results showed that the surfactant-free polymerization of MMA can be carried out by using
saponified AMS-MANH copolymer, without any other initiator and emulsifier. Based on FTIR and 'H-NMR , the
emulsion polymerization product was block copolymer of PMMA and AMS-MANH copolymer. During the
process of surfactant-free polymerization of MMA , the polymerization rate increased along with the increasing of
the concentration of macroinitiator. The maximum of polymerization conversion was 85% and the particle sizes
ranged from 150 nm to 200 nm. The intrinsic viscosity number of the copolymer was about 80 mL/g. In
addition , the intrinsic viscosity numbers of copolymers increased linearly with the rising of polymerization
conversion. Based on the research results,a possible reaction mechanism has been proposed. This novel method
is expected to be applied to other kinds of monomers.
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