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 E F Cu(phen),Br/I-PEBr #USI EHRFEABRTH TRASVO EAMRMERELB(PSB). UG
HFHAS TS &M, E Culphen), Br FE TS EAFEASBRPE(MMAEABHR TERBAES . R T 2K
Bt E 4 PS-4-PMMA 1 PS-5-PBA, H it GPC.IR.VHNMR E DSCEH#T TRIE TREI AHMHEE
(MA)ZE Phen/CuCl/CClL, B3I R TR EREEN N SAMRTHLBER(IBVE) A RETMEM 8 dy X3t
B4R, % MAM IBVE MEEEREN LR FEAEYPEBEAETHARL Y 11.7ES.

XRE FSHAHEREARN. FZBR TREAARTRSHEARY X2R ARRTREENLEY AR

BMAR-RIECRERSEY

B 1995 £ Wang 1 Matyjaszewskil' 21 & FJ
48 —nikBE (bpy) /1% 1k T 86 ( CuX ) /B 5242 (RX)
U EEER B ENELH(S) N
EEABFSRANER  MEEFEBEH
REEAS(ATRP) MR, b FEAMBEKEE, %
AWM ELE. AHEARRBEILRY A,
BRfE@id ATRPEART —RFIEBESXHEH
LRy

Bi3c7 %) % Destarac %' B #RiH, 1, 10-45
— % 3E(Phen) /CuX/RX #1 Cu(phen), X/RX 22—
(AT S RABBRRELESEAFE ATRP #1L
JIREE FXB - FAXKBEAIEERESR
TSt SHHERTERBAYH St SHENHEMR T A
(MMAY BB EEPLURNERPE(MA)S
RTHRZEES(IBVE)W L EY, il GPC.
IR.'H-NMR % DSC % #47 T &IE.

1 RBHS

g5
KZBKEHA 5% NaOH, E B F KK EF
PR )E 4 B A K NapSO, il CaH, T4 2 X,
BEECaH, #ETTESAP THERBAK
FHEBFARE(< -20C)EH MMA R BA{E
BT R £ 5% NaOH . 5% NaCl ¥ Jg , F CaCl,
BH,R54 CaH, TH# 24h REESAEP TR

1.1

EXFEEH . IBVE {714 10% NaOH. £ & F
KEe &G, B KOH T4& 24h, B A CaH, EHi 4h,
REHRIBE . Culphen),Br BRI TS
. R E A RN Culphen),Br il i T ¥ 4 #7 M
E(C57.01%,N 11.14% ,H 3.18%), S HiE &
(C57.14%,N 11.11% ,H 3.17% ) N BiL. &
6 TF 461 # SCRR IR T B9 T B K '), Phen NPT M
FELARBRE  EEZSRPTER 1-R-1-X%
ZE(-PEBNEESRP TERERBEEH.
CCLZESHEY TEFTERBREH.
1.2 BEREDZE

B — 2 B M E AL B T s T/ R
B RERESHMASHEKREG, HBRERK 4
R B EFRMA BEEBETF - ERER
W O THOEARN—ENEG, &
EREER. T SOHERHANSHIREN
RELMB(PS B ILH ) PR, X T B RY
#0F Wk B B TE 40 ~ 60°C B 77 T BE, XF T MA-
IBVEXEHLBEWAR BT 5% B KK PBEE
B OAEYPEABEGEOC THEHEHRTERE,
RIGHITRIE.
1.3 BSWORI

HENHEYN G TR ESH Waters150 B g
B & iU (R B W28 ) M E , THF 9% A, W
 1.0mL/min, B E 25C, A #ER T4 5%
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10nm # 1000nm, B E L& (PS)WRHERIE. 4 5
MK 7E Nicolet 550IR X |k # 47, CHCl; 29 % 7.
A 8 'H-NMR ¥ £ 7E Brucker DPX-500 1= #
17,CDCly R, TMS K A $5. B H 8 'H-NMR
AR R FEHAESLIOR[1,2]. B
DSC B 28 F§ Universal V1.10BA Instruments ¥
&£, FHRFEEH 10T /min.

2 HRWWR

2.1 PS-BrRIEERIMBNSHASRIA

B3P B3R &, phen/CuX/RX #L31 &
EKEEBEL. WA phen/CuBr/allylBr #2465 & St
AEREHTEPSHER S TR 2x 104,
MEEMB K bpy R ETHETLONEEE, B
MM & bpy ED,PSHAFRMNN 2,500. %
W18 %% Culphen),Br/1-PEBr #4635 & %
LIHEEGRRES. SR THTRRANS, 00 £ K
SF 5 ZR(PSBr), ARG 7 Cu(phen),Br £
T LA ZHEREN, 45 5] & BA f1 MMA B
ATRP BB, &R T _# B EY P(St-6-BAY T
P(St-5-MMA). # 1 877 4, @it GPC 8 NMR
%%B@ PSBr#sr FRME YW, SHREE

Table 1 Synthesis and characterization of PS-Br,P(St-4-BA) and P
(5t-- MMA)

Mow MWD Moge Mg T(T)

PS-Br* 5080 1.32 4980 4800 +62
P(St-4-BA)* 18750 1.79 13100 15360 —23
P(St-A-MMA)® 12120 1.80 12060 12400

8) [Cul; [1-PEBr]: [St] =1;2:400, T = 136C, z = 1.0h, St
converson=24.4%; b) [Cu):[PSBr]:[BA]=1:1:180,BA/p-
xylene( V/V})=1:1, T = 130T, ¢t = 12h, BA convesion = 60.5% ;
[ Cul: [PSBr]: [MMA] = 1:1:240, MMA/ p-xylene ( V/V}
=1:1,T=90T ,t=15h, MMA conversion=31.0%

1 5% K531 & # PS-Br RHE &
R B R M GPC #HE, X B GPC il 4k py g
HrEa TR B, RER Mg, BES
BT aimi B3t Rey.

B2F 8T XFWAREILEDN IR EE, K
th & T 3060cm™!. 3026cm™!'. 756cm ! 1
700cm ™ Ab#R B PS B KR AE 0 WO 51, B 2a
W AEEE PBA 7E 1730cm 1 .963cm ~ 11 942¢m ™ 14k
KRR, ME 20 P EHEH PMMA &
1732cm A1 1194em ™ L Zb AU KR EE R WO, R &5

REH BELGHKT St 5 BA 5 MMA FFIE B
BELEY.
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Fig.1 GPC traces of PS-Br Retentime time (min) and

block polymers
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Fig.2 IR spectra of some block copolymers
&)P(St-5-BA} ;b) P(5t-5-MMA)
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(St-5-BAYKI'H-NMR #% M . B3 §=6.4~-7.2
Ah(Mg a) W BBFEZBET L EFANSIE
EMB;§=3.4~4.0 &b (H a")H MMA @& ¥
PREH R ENE, S =1.0 MEN —HEER
AMMASEY P HEAKEIELENE. i H-
NMR B # R B GERZ LR K
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Fig.3 '"H-NMR spectrum of P{St-6-MMA)
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FFIINEAOFFEGTAHEREDOARA
(SDwp(MMA); B4 F 6=6.4~T.2 &b (M b) A
KEYDPEZBHET L XFARNFIERELE;
8§=4.0—4.3 kb(# b )RYE Y BA 5 EM
A TE OB B BF AR L2 A 88 . i H-NMR B %+
¥ b S b B4 TR 2 LA AR R 2 B4
FRITH L LR A BN (St) (BA)y; - F i
MHEEEfINa TR HR 1.24 X 10 [P(St-
5-MMA) 1#1 1.536 X 10*[P(ST-5-BA) ], 5 GPC
MEEBEE(REL).

Fig.4 'H-NMR spectrum of P(St-4-BA)

AFTRAR, Fix BB KEZ MR ER
HEVHBESMBEZANHEFHEEEN, &8
SHBMBEBAHENES. AW, RETERMBHAS
BEAEBKBEEEEIRATFRBEEAMENK
B o g SET KRR REAR T AL AN
#HWBA S5 St MERKILEY (PBA AFE.PSH
Wigt) AABESMHAFAHE; Y PSHES
TEET 6000 Bt , EMA 2R HF O HOWH 58
ARV R DSC WE T P(St-6-BA) OB
BT RE(T,), A 5 iR,

5 k4 F3 & PS-Br BRE—4 T,
(62C), . —f PS Y T, (100C)! ' EEBE.
AEFBYNAFTFRERHN, EN T, 54 FE
XYy FREMF—GREN, T, ABTE
B EAYM T, 54 TFTRBPHERN:

T, = Ty(o) - K/M,
AP T AR ) ARBRF RO TEHNREYN
T . K AHB .M, A48 FR. LTS E PSBr
M K=184x10"° 5wk #EM(1.80 x
10_5)[”]—ﬁ.

S XMW P(Ss-BARER -4 T,
(~-23C), EAFPSBr® T, S PBAK T,
(—56C)" 2z (RFE 1). TR, X —#H B
EEYWRHEER HE T PSHBRKEKRE, ¥

FEREHRBAELSEL) A, TFHE SR
BRBICEDH T, THEAELAREY T, W2
XEE
Tean = WiTy + W,T,,
1/ Tyrory = Wi/ Ty + Wy/Ty

AP W, 5w, 2R AXBRYPRFETHERR
D, TuS TPl A& AHRYE T, W™
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Y PSEEBR M PBA BB RA RFHAEHE.
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Fig.5 DSC spectra of PS-Br, P(St-5-BA), P(St-5
MMA} and poly(MA-co-IBVE}

2.2 MAMIBVE WHBEER

S TFHEMZH FRELRENEFEEMRZ
BHEHEY ENNSRCEEME THER
% 3 A7 % 4 B Coca %1% Bl Bpy/CuBr/1-
PEB:r #1351 % MA R IBVE  BAEAR T &
LEY. AP EHERT Phen/CuCl/CCL {5
KiEFE3 MA fl IBVE B35 & 4L % 5 W 0 7] BE
#,85R MR 2 xE.

TRRE . YERAURTRAEZIH TR
MA Bt R R BR N, A B FHE IBVE £8
HEHTAERERA RARBMEAEMA LS
IBVE B}, A RAEFT#E H 3 IR SN

Bi6 B*E2 9P No.3 BERK'H-NMR &k, s
=0.95 4t (d"¥ ) IBVE " 450 2 & IS EE 1L
OB, 0=3.68 b (d)EMAHPRRESIH
2R EXA SN EHRZE, T
BHEREYHAR .

IBVE=d'/(d" +2d)=0.375
SUEREL0.380)HM A B S ABTX—
BEE DSC B, 2R UM T,(-31CH
- 3.4T). B MIRE), 28 bpy /CuBr/RBr it 1k
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Table 2 Homopolymerization and copolymerization of MA by using phen/CuCl/CCl, system at 257

Sample MA/IBVE/Phen/ MA yield Composition of IBVE T,
t M, M, cec MWD
No. CuCl/CCl, (%) in copolymer” (r)
1 50:0:2.5:1:1 10min 100 / 4301 130,000 3.5 +3.6
2 50:50:2.5:1:1 12h 95 0.333 6330 9560 1.93 -20,-3.7
3 50:50:5.0:2:2 10h 96 0.375 3470 4050 2.26 -31,-3.4

* IBVE content determined by 'H-NMR

SIREED, X MAR IBVE WBNE/RLEY 1:
1 B, By 4 ) Poly(MA-co-IBVE) $ IBVE 4
BBHK0.50, HREH -4 T,(-31.3C). #
WA R, phen/CuCl/CCl, #4L3I X E S RN
Poly(MA-co-IBVE) 3 &] fE #7 7E K ¥ R 32 B H#E 71
) MA &%, F R — £ 085%.

Fig.6 'H-NMR spectrum of poly(MA-co-IBVE)
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SYNTHESIS AND CHARACTERIZATION OF P{St-b-MMA) ,P(St-b-BA)
AND POLY(MA-co-IBVE) BY USING PHEN-ATRP SYSTEMS

CHENG Guanglou, HU Chunpu, YING Shengkang
{ Laboratory of Living Polymerization , East China University of Science and Technofogy , Shanghai  200237))

Abstract A bromine capped polystyrene (PS-Br) with an M, of around 5,000 was synthesized by using
Cufphen),;Br/1-PEBr as catalyst and initiator to polymerize styrene (St) according to atom transfer radical
polymerization { ATRP) mechanism. Then, by using such a PS-Br as a macro-initiator, some block
copolymers [ P (St-6-MMA) and P{St-b-BA )] were also prepared through phen-ATRP. These block
copolymers have been characterized by means of GPC, IR, 'H-NMR and DSC, respectively. It was found
that there were no any homopolymers in these block copolymer systems and P {St-5-BA) exhibited a
compatible system due to the short length of both blocks,although the miscibility between these two blcoks
was poor. By using phen/CuCIl/RC] as catalyst and initiator, the explosive polymerization phenomenon of
methacrylate (MA) was observed. However, the copolymerization of MA and iso-butyl vinyl ether (IBVE)
could be controlled in ATRP. The obtained poly( MA-co-IBVE) was characterized and discussed by using
DSC and 'H-NMR.

Key words ATRP, “Living” /controlled radical polymerization, P(St-6-MMA), P(St-6-BA), Poly(MA-
co-IBVE)



