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REABERTENFELENFRFEBEHERLR"
BrE BEYF ERE AEE KZFF

(VRO TERINBER HIT 361005)

W R ARTHAENGRTEBMAREZE(S)IXMAARIREAENE FEBAH
AERBHEENTARE. BT EANGFTFREBeS FEMEA, S TESHARENBERLR
VHEZRAARY RedBY S TREAEEREEF LAY N, FoHERETEERIK A
'H-NMR 58 € St B2, Kelen-Tudos i ERE R . HF] rg=0.91, roya=0.32.

XA EFEBEHEERS WELE, TMALE

EHERGUHELHEY, AL SI AR THKERNFSENHT SRS
HERED WEFFEHNRELEYE THWEER ST ENHETRS.HET
B R ERHBR SN FHFERGE, SHMEMNBEARMHL, BHERSEHY
e, B EFRMEES, HEATEE™. EH TEHERANBEPHEEMNHEEKE
B & S MR LT RE MR TG R, (B S H H iR & LT
HES HEE, AHEEHESHTA THERE. HFEBH H1EE 5 (atom transfer
radical polymerization, ATRP) M A B2 — A T. £ 15 Matyiaszewski %1
ol 1 ER AL (R-CD RAE T (CuCl) B ZWEBE (Dpy) LR FETE T TR K 24808
HEREG.BECYITESHHNL.3~-1.45, 7 FEEMRESEAESND. X 25 [&
PAiE S ACRAE

A CiRE HREPTERR TR (BMA) R ZH(S) X AR B REN R THEA G
EBRIERANILHAR, 3 TEWS FRESERS TREME, 2 FRAOAEEN BRI
EUH TR,

1 LRE4S

1.1 &

gl 1- R EZ BA(I-PECD# XHR (S )/ ¥ B Z 8 ) HCL T 13, 4'H-NMR
BhiE. 6 =1.92, W%, 3H—CH;; 6 =5.19, )&, 1H,—CH; 6 = 7.3~ 7.6, L HiE, SH,
FEEF . AT CuCl MBI BE Dpy ¥ AKX F] (Aldrich), R IT4E 1k, B3 2 4 AL
PING B | BadR o 7 s B ER P ).
1.2 Bé

B AT ARRPIHT, MBEF 120~ 130C BB ERRES —HARLSE, BE
BRERTREE BMAL _EATREMEETESHBAFOC LR, SHEREGHILE
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HFFEEME . OB L F A S FBa MM/, MEEHRT GPCHE. AL EREY
0.05mol #)iR & A IIATFRM T & AL R, ZEF L 3RE LY 10% MR T 1 ke
TiEiil, B2 THR5H'H-NMR BRI E HRAM. 5L 6=6.4~7.2f 6=3.8~4.0
HHHERRELBR TS ERTHEERERE TR CEEE LSS WP = 5K
F.
1.3 B REH

"H-NMR # % B Varian Unity Plus 500 B #E3EIR 1Y, CDClL, H M, TMS K N 5.
GPC M52 24 Varian 5000 #AR €% {%, PS A4RHE, THF Akt

2 #R5ve

2.1 PEASBRTELE-FENKEAR

HEKMEE T EEH 1-PECY/CuCl/Dpy K £S5 X B &, B E&E R, 120C T2 2h
AR >95% WEHILR, BAFDHRE > FEKTABH.

M, cale= (BAEE R, g/5[ K P BERE) x Ak

WERIBEARLEK L.

Table 1  Sequential radical copolymerization of styrene initiated with PBMA Macroradicals®

Time/(h) Conv{ %)

No M/ M, cale 1st/block M., exp 1st/block M, /M, 1st/block
BMA/S EMA/S
1 90 0.5/3 74/41 11000/16780 12870/15120 1.45/1.41
2 97 1.7/4 93/59 13800/17600 13780/23510 1.37/1.26
3 117 2/5 97/81 15080/35800 16680/32780 1.18/1.25
4 183 2/5 98/84 24060/49070 26010/46150 1.21/1.19
5 276 2/5 97/85 37450/76430 39160/65790 1.47/1.44

ol

-PECI]: {CuCl]: [Bpy] = 1:1:2, bulk polymerization, 120%C . M/ I ; the mole ratio of monomer and initiator

MELR, FREAOREE, SRS TEMBL S B, B3 T HIFH
BT RERE. MAS_BEX BB AEBFIRE L EY (block), 2+ FREA WK,
TRENREBERE DMK EL, R B RTEHESHTE S LE 1 WEHERER T
BB RYH'H-NMR, AL F 3.8~4 0 (B ER FRIOBEMAMT 6.4~7.2 I H R
FRABEZLBRN S TEHME P 12460, F1 GPC 30554 T & 12870 HiF, tiF
BT 31 &3 CgHs—CH(CI)—CH, M F TES /7 FHRER R GFE. TR 345 RSN
AR EE;, R BRI RN R (M/ DM THEHNES, B THRAEARER TS
BB LB .

2.2 FELHAHE—RENREBER

M&E2 WAL, RLHAE—REN, HRHEMAL L BEER EREANESEET
(130°C), ZF w4 EF TR RMER, — K% Sh LR, DA S — S fk B B8
TEEHTHRR, THS FRARRS FTENBIMKEEN S TROAY B5R T #E 4t
BHRHER.



148 = & F % i 1999 £

Table 2 Sequential radical copolymerization of BMA initiated with PS macroradicals”

Time/(h) Conv( %)
No M/ M., calc Ist/block M, exp lst/block M./ M, 1st/block
S/BMA S/BMA
| 58 4/4 91/76 5640/9780 6070/10170 1.17/1.21
2 90 5/4 94/81 9870/14980 9390/15670 1.35/1.27
3 203 6/4 96/79 23760/34590 21200/32660 1.29/1.24
4 443 1/4 97/84 42160/ 58710 46060/62780 1.51/1.46
5 752 7/4 93/71 61300/ £10700 78240/93410 2.02/2.74

*[1-PECI]:[CuCl]: [Dpyl=1:1:3, bulk poiymerization, 130°C

HF YRS FRAHRE, GPCIHEES A RS HUIREL RN E,
A EEFHYENSESE FARERTESE b ERSH5I R ERt, RS IkH
Ba/bT 1%, ST HERE SRR & 0T

DL EF R £E3 T T B F RS SRK, B R BRI 4R, w4l
flal B YA FRACTF 10 e, Bk 2. AR RSN TREESEEBK,
S TIRMEES CuCl T HAMEAE FRHFER, Sl A& LR VIS Z, 33550
BB TR Y0 T8RS, Sl FEME S TRMEEMHENER T2 H
T 5.

FEFHREXNEH RS MEASEHHEERY dhEEE - ahkenA, 4
BH R G SRS RE, A TR ZFE A ME A M EEERE SR TR
KD SEFABE, S TRANERRFFATER G TR AR TEHEEHRSX
R BRI RS M AX— SRS HTEER S UM KR E SIS
cialivk=y. g
2.3 THHARRERE

FAETESA R EEEERESHITRE RSN TR, TR RFRENER.
FINEZEMPERERTHETHULRNER. SRELRMERNE, AT & LE
PRS2 . 2 el o F B W 4 AR, o FESARE. R RETE
BINEEDNHFMEMR LR FREFEAME(E D, BRTHFEEHL
RESMHA, 5 TESHEEF KA FER ST AE 1 ek A THEL, AN
HAEEERN, A TEIAHRIFLEL1.3-1.6 ZH.

Table 3 Characterization data of bulk copolymerization of St and BMA

o St BMA Time Conv M, M, M./M,
(mal) {mol) (h) (Wi%) calc exp exp

1 0.009 0.03 7 82 1470 13910 1.31

2 0.016 0.026 9 88 12440 11800 1.44

3 0.022 0.022 8 85 18600 19410 1.35

4 0.031 0.016 7 91 16000 15420 1.39

5 0.039 0.009 7 94 17200 18470 1.52

= [1-PECL]:[CuCl]: [Dpy] = 1:1:3, bulk polymerization, 130°C
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Fig.1 The effect of conversion on M.{B) and MWD{A) (no.3 of table 3)

ML I/ A, F'H-NMR M E TR E TR IERAR, Kelen-Tudos 3
BERE HFXBHNE 4

Table 4 Data for atom transfer radical copolymerization of St with BMA including the extended Kelen-Tudos parameters' |

St BMA
(mol) {mol) X Y v ? F “ K ¢
0.039 0.009 4.330 4.87 0.10¢ 1.128 3.827 3.43 0.74 0.83
0.031 0.016 1.938 2.41\ 0.12 1.266 1.404 1.114 0.48 0.65
0.022 0.022 1.0 1.308 0.08 1.325 0.745 0.232 0.15 0.48
0.018 0.025 0.720 0.833 0.1% 2.044 0.199 —-0.082 -0.08 0.20
0.009 0.030 0.30 0.492 0.14 1.722 0.166 —-0.295 -0.31 0.17
a=0.797

BLe A RS, 3R 8 rg = 0.91, rpya=0.32, SEH B ELBHERR0 =
0.56, rema=0.40 A—EMEH, FREFHE—-FHHE.
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ATOM TRANSFER RADICAL COPOLYMERIZATION OF
STYRENE AND BUTYL METHACRYLATE

ZOU Yousi, QIU Zhiping, ZHUANG Rongchuan, LIN Donghai, DAI Lizong
( Department of Material Science, Xiamen University, Xiamen 361003)

Abstract This paper describes the application of atom transfer radical polymerization for the
synthesis of controlled copolymer of styrene and butyl methacrylate by using 1-phenylethyl
chloride {1-PECI), CuCl and bipyridine in a mole ratio of 1:1:2 at 130T . The block
copolymers of butyl methacrylate(BMA) and styrene(S) with predicted molecular weight (1
% 10* ~4 % 10*) and narrower molecular weight distribution (1.1~1.5) were obtained. The
random copolymer compositions were determined by 'H-NMR spectroscopy and the reactivity
ratios, Y. =0.91, Ypua = 0.32, were evaluated by the extended Kelen-Tudos method. It
was found that St is more reactive than BMA in atom transfer radical copolymerization.

Key words  Atom transfer radical polymerization, Block copolymerization, Random
copolymerization



