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Bt ik BB — g {20 2.0604, 70 CuCl, -
2H,0 It) g fli% 2.1804 ,Refk EPU A i B 3tiR{E
B2 W G RS E 2 TATN SR
ENHEERESH ¢ HRZ2RH.

b

a

—

2.0604
g

1.9673

Fig. | ESR curve of EPU-Cu®* and CuCl; -2H,0
a) EPU-Cu®* ;b) CuCl;-2H,0

2.1.2 FI-IR B2 %8, RAKTE 3419.35 em™’
Ab i BRIR B B v, T WO, T AC S 1 B I U
I B S 6 T 3423.60 e ' BLR WA B
B RENEATEERS fo MBI T 1384
em™  TIREWHREEANEK, KW ' SEEN
BELSS EREED BE v g (FF)RIK
{7 T 1633.58 cm ', BL A WM L T 1618.98
em™ ', XA Cu'T G L E R4 TR A3 L
C—C g5 iR 3 ; B A AE 1095.8 cm ' HH v o
SR SR WA A 1104.17 em™' L HESE
TEPU S THESREITEMMBRFRIEA
Cul' R, BEANE T BEANES, LR
XK E#HS B FH TR, EEFRKLEEE
R Z Y KME EPU-CU** S FRIF L C—0 M4 iR3D
BRI KR MBS RRTE 723,15 em ™AL HY
WAERH 1,2,3 A (v, ) RS, K50 H
WA 753.08 cm ™', A B A K BB 7 8 3 HIR W
BEEEMNA, BRUTRMERERESH
5% A —EREMNLEEN, ATTEW T XH
B 1,2,3 ALl

2.1.3 XPS HFEITABEEYFERHA



4 BHEMWNE ALY ROERERSYEATI ANRZ BRSPS 421

4000 3000 2000 1500 1000 500
v{cmly

Fig. 2 FT-IR sprecira of EPU and EPU-Cu®*
a) EPU-Cu®* ;b) EPU

Rt EFRRMERET, —HERTHN s HTFES
BECE, )5 B th Ad{&H e, I 531.50 eV [6) & fE 5%
UBESI2.57 eV, LEMNET 1.07 eV, RARE
pr—MEETHRETFTEERLS, BEAR T L
X FE G’ HBMER  F—RHEETH 1
BTESGHESE B EEMEMMBFESEE 531.50
eV MIF . M 52, CuCl, - 2H,0 B Cu’* B9 2p,,, M 2p,,
M FESEED N 955.6.935.8 eV, 54 Y
B Cu ML, i T84 BB 4 Dl (K AR SR A B 2
954.1,934.1 eV, S BIMLFHIEE T 1.5 H1 1.7 V.
HIiR A EPU-CU BB G HTE L .

Table 1 XPS data of EPU, CuCly<2H;0 and EPU-Cu?* (eV)

Complex 0, C“zrl n C“2P3 "
EFU 531.50

CuCl, *2H, 0 955.6 935.8

EPU-Cu®* 531.50, 532.57 954.1 934.1

M HE 3 A[H,CuCl, - 2H,0 1 EPU-Cu** # &
EH“HRE"(“Shake-up” ¥ ) . HH A5 ¥ HI Shake-
up M(E, =259.6 eVIHLF Cu’" 2p,, TR LW,

Ey=9341

960 955 950 945 940 G35 930 925

E(eV)

Fig. 3 XPS curve of CuCly*2H; 0 and EPU-Cu®*
a) CuCl,-2H,0; b) EPPU-Cu®*

RHES® P G M3dE—TRBEMBRTH S
3 Shake-up ZN A7 . &5 & ESR 33 0 Wik 4%
RGA . KAVREARABETHNEEY R, BN
A% Cu’” Bl o EHEER EPU ST
EFrEMETHBas%s, AEAS ARES
v HEHRARR4He.

2.1.4 GEOSW EPU-Cu"" BB TE S
WERI TR, SR AES EME 1%
MEESEIEHER —B, 55 FT-IR.XPS A
DHERRSYARNEHE 4 5= .

Table 2 Elemental analysis data of complex

Complex C H 0 Cu
71.71 §.14 8.76 8.63
EPU-Cu**
(72.89) (8.68) (9.26) (9.18)

* Calculated in parntheses

Fig. 4 The structure of EPU-Cu®*

2.2 EPU-Cu'" A& #WIE/Na,SO,/H,0 kRSl &
VAc S
2.2.1 fEABEHERIE EREVT . ERA
300 mL K F1 8.0 g VAc I HF P R, EH A
EPU-Cv** BE S Al F7 7E , 28 A 10 0.1 g Na, S0,
RFF IR, =AY L NaOH X% Na,S0,, # ¥ K #
pH=7, B ARGl VAc R =B AR N .BE, 45K
AYEM Na, SO, [FIBTE£7E, LR KH pH =7, K
HPATESH Y .24 h S0 Rt T.
PVAc 1R 19% , B FH R 122 s M FEH
WInE s R, Rl PVAc I EH S FE (M) R
5 TR (M)A 30 1.26 x 10° #1 2.63 x 10°,
EAHEREBE N 479. 86 Fin, BREWEA
Na,S0, LR AR FM PVAc(E 6a) SEHIMN T
A8 VA HITERERESBRANXREN PVAC
(B ob)ity IR W FFAEiE# AN, R H A
MERIAEAMHRA, RHAKZEAYHLE
TAEHN PVAc. Bt xR AR ERE.
ATH—H AR YERLEELERE, (1)
BEAEP THAT T LR, ER Cull, - 2H,0
Fl Na, SO, FE/K 75 W P v LUAH A AL E K R 5
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Fig. 5 GPC molecular weight distribution diagram of PVAc

£ VAcEBE , E5RAEYW—Na,50, UG RE
LABRAUBHRER EEFR 300 mL AE KK E
Y, A 0.1 g CuCl,-2H,0 H{EZ B, &
BT A Na,SO, B B BEA L REA Cu
(OH), T3E, AT A MK pH L B ERYE, % pH =3
RERKBAEAHN Cu(OH) WL HAEZKER
R EIMA 8.0 g VAc, WET BT LB EMN,
Bi=4 CuCl, +2H,0-Na, S0, EEFEFI K VAc E
4, 24 h G PVAcBE N 83% . BR,FH
EPUCY” B AW B A CuCl, - 2H,0, H A
Na, S0, B pH =7, MBI HHBEA R4EZEd,MH
pHEHBAZEEL, B ZREZARERALER
RREIMA VAc B, ERAYEEEHEAD
BHRERHE, BB ET I ERH G’ (Cu”
BFHFA,TH pH B AR ETE. ) FERE
A, REHRALCERN BN L RER ERH
Ry E TS A GRS RS 2R
AR EPU-CC AT EWMABREY Cu™ 7
A, BEUEEAY O EERS, BERA
FRERTEHROBEEE,H EPU-G IREN, |
F.0 F Na,SO, 4635, BA&E N, A THEE ESR
W (RERE)UER Gl cu” 5, KRE
REH . BINERFESSE 1()HRS—H.
FERHTRAYEL O BHELELRE
R, EE ROE B R fE .
IRABERR, BAENRTEEHENRES
WEMAZMEERS, 24 h FRE T REH
#HTEfE LG ERAFATAEHIE .2
WA A RAE A e K My 87, K
REMA Co* FF7E . AT LAHERR Cu™ W Hr i
FIATEE, IERA T ZAE B S S B h Rk E AR R
FPU-G AR G BT BEERESEYRE
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Fig. 6 IR spectra of PYAce

Na,S0, BKEKRE(pH=T) P AEMILEE.

222 EHERGHENEIE T I8
VAcRARNERBAS A EVAET,HAT
VAc ST # R R IL B R, 35 38 Wy 4 AL ith 4%
(MENEARSGYR M TFARETE. — R
kiR, HHEREAKNBERK(EHR ~80C), E
EFRABBEOCUT) B FESR+T(ZER
FOCUUT), YU RZSHEK BERREAYEN,
WA FRES, YA hEEAEH®  EPU-
Cu** JHF & VAc BAHRTE N, S0, KK E P, H
AT UHIBRE TRES SEAKZRAOE S
MAO0.1% XK, ZH VAc RE &L . H
o B ply 300 B B2 Y BEL 3 R %o M e A T A
ERNARHEER, X -FEHRNEEH
AE BT .
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Fig. 7 The curve of copolymer composition of VAc and Maleic
anhydride

2.2.3 T EERORC A AL pL I R E
EFF .Sl BARNPVEAHENEKRERE
Na,S0,, i F pH =7, LB F#EE SO, + H,0—
HSO;, + OH ¥, H# T HSO, HWAEHF . LB R
BPVACRM E AAREREHYN, MR A &
EuERABRERE LR
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231 FPU-GV" EEYEEENEASEENE
W KRR ME EPU-CC EAYEM
EREm BEAEERFRFAT BUERAEE
5EPU-Cv LG YRR X L.

232 VACKREXNEAERHNEW TRE
FERE FE VAcCHRENM A HESENER
EXBRUMA, Y Vae KTHEKPHBEREE
oESHEAANA, XFERHTAKHEFHA
B AL B 3 8 AR ) T B 1B P L.

233 Na,SO, B EBSHEBENES LR
R A Na,SO, EEME A, HESR MW
HEREBELENK.

234 BEMNESHBEHNEN B8, B
AHEEMBE N F S mA{L . VAc £ EPU-C* B2
EMEA NaySO, WAKER(pH=T)PFHERESF
EETRAMT :

R, = K[VAc]"™[Na,S0,]**

p

(}—-i:—CHJ

O0—C—CH,
! S

MEBREGHEEREZAP . EFARBE TR
BARS E.BERSERERF SERE T(K)
X R Arrhenius HHE, NTHHEF.

K = 0.07¢75%

HH,E=2825 Jimol. BT H¥ T BPHHE
A TR, ZFUERES TR PIERNELTNBY EPU-
G 4 FREEHHAM MERMHNBEETE, $ ]
BEEEHWHARBLUEREEZEAHPILET
FHEROEEA, ATTHRE S BLAEEDL,
MXFEHPLERS FHELBEHERE, S8
|, AHAMESSmMER, HMEEFLBSE,
FLIMIERTIR VAc RS .
24 BAFAXNESHANKN
2.4.1 FPU-GEEPEHEERTFESMEIMNE
L] FWHEREWH, EFEBR(25C) T H EPU-
Cu’* EL & YA FE & 5 51 A DIH [ 44k i
B CHBESH YN 122 s, B M0 LU E AL
EPU-Cu** X% 3/ [8) TG 8 .
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Fig. 8 The effect of temperature on the polymerization rate

BAEKENBEFEEER QSO N, ESHEN
122 o; B FFN 35CHE, A AN 88 s; RE
% ASCHY, SR AE g 62 s; MEEHN S5CTH, iR
WHE % 42 s; BN 65CHY, B S H R 30 s; 1@
B 75°CBY ,E S R 23 5. H I, 3% T BB BE
1 R T 46

130
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1 1
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Fig. 9 The effect of temperature on the induction time

2.43 VAcHEXNESHEMEE  AE10
AUEE,#HME ab.c.d NiE R #ELEERDH
fE 25°C .35°C .45°C \55°C T i S of 1Bl VAc 315
RKERM AT ZREEAMBR ML a AFF
f) VAc TR EE 0.485 x 1077 mol-L™' #§ M 3 1.94 x
1072 mol - L' B, % 5 Bf /] ML 327 s 2L B T [ 51
145 s; BB R Ak S I E 3.88 x 107% mol L7,
R AMTRTRE 122 s; 4 EEAEHNMAT
WM 2. HBESNETHEST . & b
MIFREH VAc SR 0.485 % 1077 mol - L™ " 1 3|
1.94x 1072 mol- L', B Faf ] A 258 « BRI F
REB1S s, BEERB ALK, ERHNEFRT
B MR c Mg dBEERENBARLRAF

[VAc] (mol« L™'x10™)

Fig. 10 The effect of concentration of VAc on the induction
time at different temperatures
a) 25°C; b) 35C; ¢) 45C; d) 55C

o

0 i i 1
0 1 2 3 4

[Na,S0,] (mol - L'x107)

Fig. 11  The effect of concentration of Na;$0, on the

induction time at different temperatures
a) 25C; b) 35C; ¢) 45T; d) 55T

ETR. UELEEXHTHAERENAR, I
VAc W B B 1 A, 3% 3 69 (A T e ) O B2 8 A
N

2.4.4 Na,SO, HE X EFEE K ER M HE
11 dTEH, MR ab.c.d FHRBIMELER S
F7E 257C .35C . 45C.55C T F if [A) Bl Na,SO,
BRI B ATMAEETAROME WA
Na,SO, BE/RIEHE 0.66 x 10 ° mol- L™ "M 0 %] 1.98
x 10* mol-L "I} , B2k a.b.c TR 0 [F] 2 2R
FRE; Bl No,SO, BEJRME IESEEEI K, R E A
SERFRTHERE ME d AFFHBEE Na,So, &
IR R, A2 HERRE U EBEERN
THERENAE, Y Na,S0, BE/RIKEEHH X
B, 5 5 (8] T R B W E R R B D
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STUDY ON CATALYZED POLYMERIZATION OF VAc BY
COPPER ELECTROPOLYURUSHIOL

TANG Jieyuan, ZHANG Wengong, GAQ Feng
(Institute of Polymer Science , Fujian Teachers University, Fuzhou 350007}

Abstract  The electroconductive polymer with new function and characteristic can be synthesized by the
electrochemical polymerization. This new functional material can be widely used in catalyst, electrochemical sensor
and electroanalysis ete. So the film of EPU-Cu** coordination polymer was obtained by the reaction between CuCl,
in isopropyl alcohol solution and EPU. The EPU-Cu’* film was characterized by ESR, FT-IR, XPS, elemental
analysis and AES, and the composition and structure of the film were determined. Each Cu’* ion is coordinated by
hydroxyl from two units in EPU molecule., The Cu’’ content in the coordination polymer is 8. 63% . The
experiments indicated that, the EPU-Cu’* film activated by Na,SO, can catalyze polymerization of VAc in water
phase at room temperature. The effects of temperature, concentration of Na,SO, and VAc, weight of copper
electropolyurushiol complex membrane on the polymerization rate and induction time were investigated. The
polymerization rate equation can be expressed as: R, = 0. 07¢ ™ [ VAc]"™ [ Na,S0, ]°° . The experimental
results indicate: the induction period for polymerization is 122 s, the yield of VAc is equal to about 79% after
2h, and M,, M, and MM, of PVAc is 1.26 x 10°, 2.63 x 10° and 4.79, respectively.

Key words Urushiol, Electrochemical polymerization, Complex, Coordination catalysis, Vinyl autate,

Polymerization



