%7 =

2013 7 H

ACTA POLYMERICA SINICA

% j:li No.7
Jul. , 2013

MEE/ =28V ESKNTFEFRSIEZETE
A EFEFREAHNMR
m—-%'? £ # HXHT zpL
iyt £ O

CHts e ToEBe M RR S TR A 2 RS SR B dbsr 102617)

C ol A 3 R AR RO IR AL A AL T g e b

=

100195)

CAemt e TRFRB Y 5 TR dEaT 100029)

WHFE T B KA Bevh, DA 22 B ( CumOH ) / = S AL ( BF, ) S 51 % 44 R 092 £ 0% IE 8 1 B & B HRAT

HAT CumOH & (AR PR & EX IR LI IEE T RO MR RS EE LR o> T 8 K51 1
M 5 3 A7 1 BEAEL 20 1 1 R S 4 H A5 A B AR S K A R 2R LR IE B T R A B S DAL 45 R K], [ H,0]
<0.11 mol/L 4N, R LMFIE B T R4 BA AT R4 BOFRIE s AR IR 5 H R AR R AL R LA R 43 T B3 i 4
/N;TH,0] >0. 11 mol/L, 1E B 3R & A REMNUF) 47 . AR 1157 4528 , CumOH/BF, 31 & f& Z2 XS T CumOH/H, 0
SIREFEZ S5 R HERGARR2E /D, U] ComOH/BF, BA S LR LHIES TR, R 5HRLR
—#(. CumOH/BF, 5| KA R Z BTG C—0 HEK TR LMIE R TRA , KAE w36 4 L5004 R 7 9E 47 7]

ERA IR TR m S RENEREY.
KR

H M 20 i 22 80 4F U Higashimuram gl
Kennedy *' & B ] ¥/ 15 1 1F B T 2R & LAk, FIH
XA IR A T v AT LA G i A (] SO 45 #) R 22 WL
REMEREGY ., ik Bt RY BEIEREY 83
REWSE. BEE s aas” 0 , 4Ok Bl 52
1E B 1 3R B 0 T J €5, A 52 0 80Ok Bk 32 38 AT
R R KA S g 0 3 50 IR A G 4% R A LI
A& PR R UL, it Bk 2 19 8 T AL
AHRAED IR, AL G5 IE B T B A RAELE Tk
4R AT, 3X 32 B PR R Bl K R Lewis
MR AE 7= 0T N REAE i Ak b 51 B 5
B DT 3 35 B AR 2R 1 52 2 Ak 5 i BLAZ 8 Lewis
P 2 | R R0 KA e B, B /D K A7 AE
B AE L A D, AT A R K VE 51 R 1A R A
BB 7 RE MBI &2 . WAL, 72K AH
(FA)V B h AT IE R TR A & LI
M EE KGR, 2 T 2R IEE ¥R EDBHTET
PR TC R SR T AT

AIEIER TRG, RO, MRS EEER, 7- THY

H A, A F1E 8 7 R A 0K 5 &K R
A+ kRS AL RS T Lewis
fR-F T O M RS OLL R = AL T 2 Tk W
(BF,0Et,) """/ 4 4 3 Hh BF, OEL, 5] % 1k &
BA RS LWL XY LM BEERHRm &2 2
3£7F. Radchenko!' ZEWF9E T BF, OEL,/R, OH 5]
KEERAP RIS ARKBER P IES TR A0
TR B, M [ H,0 /[ BF, O, | <1.6 B, ¥
Aoy TE Ik F] 15000, 5> T2 M A (M, /
M, =1.5~2.0). ffij5 X5 Kk RRZ &2
KRR, xE B 2 0 AR
AN MR AT LA B 2 R R
LI BRI TRA D ESEEN R,
Sawamoto 45 " 7E K ) 2 i ( CH, CN) 4 it %
F1-(4-H S 5LR 3L ) 4 BE/BF,OEL, 5| KK R 5| &
p-FRIETE N W e L, AN T BN A () R S R AT
PRy LW p- R BRI IEHEIE S TR
A5 %4 [ H,0]/[ BF,OFt, | ik #] & £ H & 100 B,

#2012-09-25 WA ,2012-11-27 & Fi 5 [ 5% 1 0 L RlAF 95 &% R0 (973 W H , 30 H 5 2012CB626811) Fdb 5t i gL Z &L £ 3F % 1w b i B

(I H 2 KM201210017007 ) % BY.
=% @ THEK 22 A, E-mail ; gwenli@ bipt. edu. cn
doi;10.3724/SP. J. 1105. 2013. 12308



o10 R S A N 2013 4

HREAR S i RAE X R REE BN Bk W (Alfa Aesar 24 7] 5 0.4 mol/L) ; PU & VK e
BAPR 43 F REARAH R B, B T v S e R G (deai Azl 0 2 |, A Frat) , AR 13 48 h
TE. FEAL G IE 8+ R A& KIS &R, SORZ0E DL BRK W FLZE R 7 5 TP TR TN B L S Ak
F 7K 2 Ay 5 e KRR (5 KA B ) I R G B (bt bR A ] s pr st .
FRRARSE 2 2. Ik, BF 58 KA (% KA 3 GE 1.2 HEENHE
BFRAVIE W AR ' 2. HErE N ATk RSB 45 7 e PR 1 TR AR W
B IE B R A VL HGE D AR CHE TR DAE 7S AN ERASRT Y13 T I AN CI b R N W o3 )
e K B A 0T R A — SR A A K ] R AR o TR DR EE TGS T K S5 0F T I A 28 3 4l O ik B 1Y)
AR CH TR 7RG J12% 5 ok PR B T8 038 2k T 7K Ak 3 DY Sk SR S 22
53T R i 235 48 A AR BE IR DT B KA iR 2R 0 IE VU 2P R 5 VR TR YR 5 Y T 5 TR N 5 B, Ak 32 4
B R A SN LR BHRNBERN 584 T 0 °C FE% I B S8 2 h, f
1 StEgEnsy J& TE VKK N iR A Ak B W R N 4 b, T 2
N Mt A WO R 2 ok k = 2w o b,
1.1 iKF P g b2 W0 R BR 5 L BEAR B H bR, 7 R
R (At At A T, BE59%), CaCl, 68% . 'H-NMR(CDCI,,8) :1.50(s, 6H, CH,—),
TR A0 O 2 1R P b (b Ak Ak 2.02(s, 1H, —OH), 7.12 ~ 7.3 (m, SH,
RN H) el 04y iR 2 ~ 3 i JE , 78 N, —C,H,—).
R4~ M CaH, B3 24 h, 2808 4lifb ; = ALl &

f
Mg/l, Acetone NH,CI
THF 0°C (f_OH
CH,

Br MgBr

Fig. 1 The synthetic route of CumOH
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Fig. 2 Time-conversion plots of St polymerization at
different concentrations of CumOH
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Fig. 3  First-order plots for St cationic polymerization at

different concentrations of CumOH
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Fig. 4 Dependence of M on St conversion in controlled

cationic polymerization at different concentrations of CumOH
The straight lines correspond to theoretically calculated M

values.

100F

80

60

40t

Conversion (%)

—o— [H,0] =0.100
201 —o—[H,0] =0.080
—A—[H,0] = 0.065

0 50 100 150 200 250 300
Time (min)

Fig. 5 Time-conversion plots of St polymerization at

different concentrations of H,0
Condition: [ BF; OEt, ] =0.05 mol/L, [St] =1.0 mol/L,
[CumOH] =0.01mol/L, T=0°C
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Fig. 7 Dependence of M on St conversion in controlled

cationic polymerization at different concentrations of H, O
The straight line corresponds to theoretically calculated M

values.
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Fig. 9 Mechanism of H,0/BF; and CumOH/BF; initiation reaction via molecular simulation and density functional theory
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STUDY ON CONTROLLED CARBOCATIONIC POLYMERIZATION OF
STYRENE WITH CumOH/BF, INITIATING SYSTEM
IN PRESENCE OF WATER

Yi-bo Wu'?, Jing Mao®, Wen-li Guo'?, Liang-fa Gong'
Shu-xin Li"*, Ping Ren®, Fei Xiao'
(" Department of Material Science and Engineering , Beijing Institute of Petrochemical Technology,
* Beijing Key Lab of Special Elastomer Composite Materials, Beijing 102617)
(? Petrochemical Institute, Petrochina, Beijing 100195)

(*College of Material Science and Engineering , Beijing University of Chemical Technology, Beijing 100029

Abstract The styrene cationic polymerization with the CumOH/BF,; initiating system in presence of water was
studied. The effects of concentrations of CumOH and water on monomer conversion, polymerization rate and
molecular weight of polystyrene were also investigated. An exhaustive mechanistic study of the styrene cationic
polymerization in presence of water was proposed by molecular simulation and analyzing terminal structure. It is
found that cationic polymerization of styrene exhibits controlled characteristic when [ H,0] =< 0. 11 mol/L;
the content of water in solvent has no significant influence on rate of polymerization reaction,the conversion of
monomer and molecular weight. However, cationic polymerization cannot be processed under a high excess of
water ([ H,0] > 0. 11 mol/L). On the basis of calculation results of activation energy , CumOH/BF, initiating
reaction is easier to proceed comparing with CumOH/H,O initiating reaction, which is found to be in line with
the experimental results. The initiation reaction of CumOH/BF, proceeds via activation of C—O bond of
ComOH to give active spieces. The water may serve here as a reversible chain transfer agent not only providing
control over the polymerization reaction,but also forming hydroxy terminal groups.

Keywords Controlled cationic polymerization, Styrene, Water-tolerant initiating system, Molecular

simulation



