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Scheme 1

1.3 BEXEONAR

—ERB KD FHE PMMA-M fIE R B &
St ZAR M AIBN TESGEHPERS S min, HE .
FoesCHBHPRN. ERBE, KBEFHELE.
g, TR HBRE AR BAdR
A MHEYRBRA S FRERABRH
BRFEBR L, PMMA A 95% 0 Z B, pst A
NG L

—ZFREPEA(S.BA.EA.MA VAc Bl AN) 5
BERMILEY P(MMA-co-MAEDCA) TR & H
PERS S min, HE, ZRTET20WRHEER
TTFHEEEN 20 cm B E A RN . E BB,
KERRUE. S8, T8, FE,IHHBEREEL
.

BAAEY ST & R85 Rl
£, i 4% Waters HPLC/GPC 515 F 35CME , R &#
BRMXBEEXZHH (HT2 + HI3 + HT4 p-
Styragel) , M BB EZ B AR E, HE BN
THF, i 1.0 mL min™'.

1.4 ESRi#EIME

Al P (MMA-co-MAEDCA) B E % ¥ (0.1
gmlL ") R MNP AR (0.2 mol L") . HR
EEMNFEMROESEAREMN, EAS S mn
B . FAXREMFE20WRERITRHNR
it 3% A Bruker ER 200D-SRC B F H 5 3t # ¥ i
TR, MSAMFN ™ B X BB .56 mE
100 kHz . JE DI 2 1.00 mW .
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Ko FRAKR B & . K5 T8 & PMMA-M H
MAEDCA ZE 85 T 31 8 MMA RA B, it
RERNEBEATEHERARNL, 7T LUAN AT fik
55| &7 0t RS R o B AR ke ok £ 1
XS TFHREMSTR.

EARLEYH SR XALEY P(MMA-co-
MAEDCA) i MMA 5 MAEDCA DL AR08 e 7E
AIBN BJ5| & F F 60CHIT & RFIFX 1.

Table 1 Feed and polymer compositions in the copolymerization of
MAEDCA and MMA®

in copolymer
1 46.4/53.6 21.2 1.84 45.2/54 .8
2 23.5/76.5 19.5 1.74 22.9/77.1
3 16.6/83 .4 28.6 1.81 15.8/84.2
4 10.4/89.6 35.7 1.78 9.5190.5
5 5.1/94.9 41.1 1.81 4.4/95.6

* Polymerization condition: in bulk for 20 h, [ Monomer /[ AIBN] = 100

ARERFEEEEHHERT . B PR
ARHR S R BRI, R F R
BEMHEATEEEAMF, W ERE A MAEDCA
XHE MMA WAL DUE, B MAEDCA )
STFRRK—E WREBEH = EGE. EHRELE
WML HEE DCHEA  HEBhERY P
MAEDCA R B E . WL RY I #—SEAKX
FTFHIENNERIARFTIRREAKRES,
SRR TR EERERY.
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B, 2R T PMMA-M NBIE R, E AIBN
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B,PMMA-M K EKFEHE B 1 FIRME M,
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BORERRM#T T REKMER, LRELEN
FESFEARSYLER (BT RBHBHRE
Y, KBHM K FREXRS RN, EH
GPC M AP MRBIEAZE. YR HRiHfT2~3
h, =Y & GPC MR 5 K40+ S K4 5 5 ¥ il
ZILFBFREHN RBR XS FEERHB BN T
B, W RE R R b DU TR B B SR A
AP ARARFEL KA FRENHREDR
R AR M, AR E N RRES S
TABEH— MR, M FEFRK PMMA-M S St
MRS, H & PSi-g-PMMA EEW (IR MK 1
Frm) .
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Fig.1 GPC elution curves of PMMA-M

8)Before homopolymerization; b} After homopolymerization with
AIBN as initiator in benzene for 52 h

Table 2 Effect of the molecular weight of PMMA-M( M, 4, ) on the graft

copolymerization®
Samplen Miw G G M.of C(j;:olymer MM, N,
(19-7) (%) (%) (1077)
1 5.3 57.4 58.7 111.9 1.50 5.7
2 6.4 53.5 56.4 971.2 1.56 5.3
3 8.2 51.5 55.0 88.0 1.40 4.7
4 8.5 50.0 54.0 79.3 1.56 4.5
5 11.6 47.9 51.8 64.4 1.47 3.1
6 17.0 4.8 50.6 45.4 1.57 1.8

* Polymerization condition: [ PMMA-M] = 1.0x 10 ?mol L™ ,[&1] = 4.4
mol L' ,{AIBN] =2x 10 *mol L', and time = 18 b at 65 ;

b M, w : Number average molecular weight of PMMA-M determined by
GPC;

¢ C, : Conversion of PMMA-M;

4, : Conversion of St

K2RRHAES TR PMMAM 5 St &
6STIHREAN LR, BRI N 18 h. AT LIE
B,PMMAM D TR ERSEMAREEERX
B. Y BF il PMMA-M 8 2+ B & & 1 X i,
PMMA-M 1 S| N2 L R EHER, RA KD T
AR R TR B B R (E) 4 ) A3 KT
B KO TERELENERSFBIREILEY
MBHS TEOEZEMN, XR2ENABILRY
MEHSTFRBEATERAASFREN G TR
REM. MBFIR, YFAXSTHKNS TR
M 5,300 3 & 17,000 B, IR 649 5[ A2 98 9k B f e
M E F, KEAKMELER 5742 K% ZE
44.8% T St IR L E A 58.7% % E 50.6%.
FH'H-NMR #1 GPC HE W&, /T LIHE
FHEMRAYE L SHENZER N, ST
BYKaTEH 111,900 & ZE 45,400 B, FH %
BAEH ST IREE LS8, R FEEN
S FRERA, RMIEHK, A #HTHES.

H2REBEERSTHSTRAET, ZE
TRSFHERBENESRMEA R . AE BT
DUES, SWHEBHY RS> FHREKNSEN
4 mol % ~ 10 mol % B , BE & K 57 F B 4 3k FE i 1%
SRS FREVASREMK . EH KSR
AHSEER ABRERNEEAER KO T4
ERWERE AN, WFEREONSTTEIL
FREEEW, AREGAIBEET K THREH
BRI EHES FRERRNEBEY, B
WRASFRMY /N RS THRIK, EHSEM
MEHEGETHRHTES.
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Fig.2 Dependence of M, of graft copolymer on PMMA-M

with M_ =6,300 in feed,[S5t] =2.2mol L', [ AIBN] = 2
%10 2mol L' ,and time =8 h

Fris B BAk 3t B W T 3% B H-NMR #I GPC
SWEHEEAR N TERBSN AT LIRHA
FT-TR #1 DSC 4 #7 3 i — 4 i 83 3 % 4 F AT
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HEHFT-IRHP, EEMEUEIRE XH
PMMA B 3% 1F B B A T2 1731 em™ ' (C=0) !
1150 cm ™' (C—0—C); M1k B & PSt A IE A
1 & W% i - 700, 1600 H) 3082 cm ™' (AL HEER) .
AR DSCHILZ L AIBHEERNMNT 118.9 #
109.8C AL BB B AL 5% 20 1R BE . A7 34 X B F 3
BYh PMMA B BBLE T, B &N THEY
PSR X RAR T EHIRY, FHIE
RYTERASFEMSE B EM LR,
PMMA I Pt IR M (L B AR B4 5k
126 F1 83°C™ .

2.3 BEBEHEMNREHEREGEERY

M1 al &, 8 i #% % MAEDCA 1 MMA #)
BRI TTHE - RFIMESE AR DCEAR
BHETHARY XA LRYTLUEIKRSF
FIRBREIMERSENBHT . IIZKER
GhES ETELENREFHEEBEREY.

RSP RA EXIZAEHHLRALEREY,
HMZF DCEANSBEABUE, SHAERS
ARbeRETE. EARREERNSIZER
BREIHBEAE—-EN, WR &L DCHAMNE
EE.EEMETHEN  VRAFHRREENAHE
RELEH, REFENBERL . ELUTHHR
FEF DCEASE R 4.4 mol% B Poly (MMA-
co-MAEDCA) 3t R #1551 R 7.

RIBKSIE S HTHBEERESLNAH
%, TLUEB BEE RN RS E K, Stk
MELERFTBEBREYNB > FEHES
Whn, Fat , A RYH S FRIHBER . 4 FRES
AERATERG THRAXSTIIERNNG TR
MEAGHRER, MAEER— K075 RA KM
HIBEAL DCHHA I E S REHE MK
HOBKEEARFR. XEDOEI S TR
FH Rt EIA T, KR A R A
HEAFHE A TEAWRBR BB RE M
HEHERARUE HHRYNOBEHFFEXN St
5L RAER, @ 3 R, 88 REHK, &H
BB T REBE St b 36 3%8 I &
18 hn e 2 T U B BT LA AT St R AL B Ok
FEHEEEHKE.

F 4 8B/ T Poly(MMA-co-MAEDCA ) & % 4h
REH T EANBEEAHNBE EFXPE
4 1h (F s AN 75 DMSO 1 #4T) . ATLUE R, A
W25 KU GG B PR ER VT DA B0 S BY . B T PANMI 4 F

Table 3 Graft copolymerization of St initiated with
P(MMA- co-MAEDCA }*

Time Convesion Mo
No (h (%) (10-%) MM
1 0 0 41.1 1.81
2 1.5 17.0 46.8 2.01
3 3 25.7 52.5 2.15
4 6 47.0 62.1 2.28
5 9 70.0 73.5 2.56
6 12 80.9 85.5 3.38

* Polymerization condition: [P({MMA-co-MAEDCA)] = 0.02 g ml !,
ISt]=8.7mol L'

0 20 4 60 80
Conversion (%)

Fig.3 Conversion- M relation for graft copolymerization of

St with P(MMA-c0o-MAEDCA) at ambient temperature
[5t] =8.7 mol L°',{ P{MMA-co-MAEDCA)] = 0.02 g
ml !

BRANE HEAKREFHNESONS T
BRABMER MO FREAABERELEWES
. ZAER T EEXRY(H THEYFHHE
Sr B R, B RBLE SR r ik R, B
BRI, B3 GPC L M2 X R ) B, 5E 8
BB S TR X U R A k07 3k
HEREERILRYETITHN.

Table 4 Graft copalymerization of monomers initiated with P{MMA- co-
MAEDCA)*"

Conversion M o ity
No Monomer (%) (l()f;ﬁ) MM,
1 BA 35 160.5 1.74
2 EA 28 121.5 1.78
3 MA 25 178.9 2.0%
4 VAe 30 132.6 1.86
5 AN 18 - -

* Polymerization condition: [ P{ MMA-eo-MAEDCA)] = ¢.03 g mL ™" and
M,=41.1%10°, M /M, =1.81;1 mi toluene, 2 ml. monomer,¢=1h

2.4 WEUEE FSR R{E

Osu XM MRS RARTFAKH
HEAMEE DCEAR /N FAIEHBRIL
MRDCEZENAABHTIIZRZHERLEEHR
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BRI EHET TR, AR EL SR ATF
ZIERTRG. MERAENEHT,R-DCHT
FRHC—SRELEHR, "ERHARE HPLL
BAHROH AR EERR, T LBEERS,
LB 08 B B - S(S)CNEy, B BB 7%t
B, FERSHKEAHEETER I RNE
AL B RIR B L LM BAKIR M F AR R

0 0 S

l | |
}—cocmzf;HIO(:(:H,—s—cman1 —

S TFAIgksE R C—SBAMB R, ZH LKA
DRI EE B R R -S(S)CNE, BT ESI R &
B G, S E T 2 K 6 A B BB R AL
BEKERS MERFEIHEFRH, TREHR
& . R{1IF R H ESR H A3 MAEDCA 5| & MMA
Mo BASBAT TR WEHRERREFME
SHBEFETHUT .

0 0 ]
I | |
COCH, CH,0CCH, - + - S—CNEt

l MNP
0 o o
| | I
OCH, CH, 0CCH,—N—C(CH; ),

Scheme 2

Fig.4 FESR spectrum of P { MMA-co-MAEDCA }/MNP system
obtained under UV light irradiation at ambient temperature
[ P{MMA-co-MAEDCA}] = 0. 10 ¢ mL™', [MNP] = 0. 02

mol L'

3 T i — $iUE BB P(MMA-co-MAEDCA) 7 %
SEBHTIEASESLRUBSEMIEHEST

iy, % Al ESR H AR 4 P(MMA- co-MAEDCA ) ¥ 5t
EHTFAEMABEATTHIE. S5RLA4,
B-MhES, BEKHN 1:2:1:1:2:1:1:2:1,
BEENYEEN o) =14.1G,a,=7.6G. KN
NMPHEBMEMBREHE, SFEMITEET,
KREHBRAANSFBRENZERHNE TR
Ry H1:2:1 =FE ¥ .P(MMA-co-MAEDCA) %
ENRARBH TFTHLIBARELABRREINRK 2 5
XL T ZE MMA 5 MAEDCA B AT &
i MAEDCA #+ FH R BR-BRBBEAH RER N . F
B L,EWRT AL EMNE LY DCEAER
SRS T R, B — ST ERE IR A AL
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SYNTHESES OF GRAFT COPOLYMERS WITH A
POLYMERIZABLE PHOTOINIFERTER

QIN Shuhui, QIU Kunyuan
{ Department of Polymer Science and Engineering , College of Chemistry and Molecular Engineering , Peking University , Beijing 100871)

Abstract A polymerizable photoiniferter, 8-methacrylyoxylethyl 2-N, N-diethyldithiocarbamylacetate ( MAE-
DCA) , was used for preparation of graft copolymers containing poly(methyl methacrylate) (PMMA) and polystyrene
{PSt) segments via two pathways.One is called the grafting-through methed , which involves the synthesis of PMMA-
macromonomers by using MAEDCA as a photoiniferter, and the copolymerization of the macromonomers with St
initiated by conventional initiator. The effects of the molecular weight and the concentration of the macromonomers on
the copolymerization behavior were studied . It shows that the lower molecular weight and the lower concentration of
macromonomers were used ,the higher monomer conversion and the higher molecular weight of graft copolymers were
obtained . The other is called the grafting-from method , which involves the synthesis of copolymers containing pendant
DC groups by copolymerization of MMA and MAEDCA initiated by AIBN,and graft copolymerization of St initiated
by this copolymer under UV light irradiation. The results show that the graft copolymerization has the charactenstics
of living radical polymerization,and the grafted chain length can be controlled by the monomer conversion.

Key words Monomer-iniferter, Living radical polymerization, Copolymerization, Graft copolymers



