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W B ERTFERKBETREZE NSO, KBERNORAE I, RAEXBEAMER
HEE (PAAm)-FiL # (CuClL) K2 SWEELIABR PAAm-CuCl, J/Na,SO, f#{L3|KKR
RLAFLDE., KA ESR, IR, XPS M RREFRMRLAKRBMAANEEER, S5
R BN BAE RS HRE—EEERNRA AT LS L EET BEEM, B2t
Bt SRR RELSRETHEX.

XA RUBARARE, &R (0)-BS TRADELNFERFRPEORS

B THAKIRDESS FH—NEESI L HEEH S BEE, &4 TRAH
MRBME, AMERKSIRPERBHRFEAEZR NaSO; KBEHRKRAHN PAAm-
CuCl, BEE&WEKRENTERE. ZEREERTHMREMLE,EEXN Cu’*/Na,SO;
BROBENAR, PMMA 8E<10%,RRERERD . HEHANESHER, LB
BE<65% , AU EALFIEAT T RIE, BRHAEAERES PAAn-CuCl, BRIRESEH,
KA.
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Al SR KRR (PAAm), Tl&, S FEKRT 3007, &&
90% 7K fEEE 30% ; TAKWHBRM(DHT4E); FERHER T E (MMA) {L¥d, ERE.,

{{#% ER-420 i EESERIE M (E®); PE-577 LSMEEM (EE); Np-1 #
X SH4RE R TR (7hFH); DDS-11A R RRM(EH).
1.2 AHEF&ESHR

WA (a) PAAm #35R; 388 (b) SAFERR; BH () Bl PAAm-CuCl, BAE{L
Fl: ®El 3% PAAm KEK, BEHEESOHBEERERREL, TERTRKSE
RELFHR, BAOCCERETRME 1h, BHIKA 15% CuCl,2H,0 KEFEKER 24h,
KMURB A ZREELER C7, EFETHR 24bh, BET 80CARTRM 1h;
REE (d): MMA ERGKARPEAAER PMMA; K (e): XL ZEHARSGEET N
TG PMMA,

PLEiREESy BigE T ESR, IR F1 XPS i, BSRNEMNZARHRFIRERTIT
1.
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Tab. 1 The relation for electric conductivities or their difference of
CuCl, aq. soln and CuCl,-PAAm aq. soln with concentration of CuCl,

. Agq.soln for PAAm added corresponding same
CuCl, aq-soln(A) amount of CuCl,(B) Diff. of electric
Samp conductdivity of
. K* PAAm Chain . K* (A) and (B)**
CuCl, mole/ 1 1 molar ratio of CuCl, and ‘
A 10
1oomix 10t S/eR¥  clement mole/  "PAAm Chain element o Alslemx
1 1.786 4.53 1.251 1:7.0 2.51 2.00
2 2.144 5.37 1.251 1:5.8 3.15 2.15
3 2,501 6.22 1.251 1:5.0 3.95 2,25
4 3.037 7.59 1.251 1:4.1 5.15 2.4
5 3.573 8.82 1.251 1:3.5 6.38 2.4
6 4.108 9.77 1.251 1:3.0 7.40 2.4
7 6,252 14.77 1.251 1:2.0 12.3 2.4

* Had deducted the conductivity (K) of blank soln (27.5°C, H,0: 2.98X107%s/cm; PAAm chain
element: 1.251X107% mole/100ml ag. soln-3.0%X107*s/cm);
** According to the Curve of fig.5,
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21 PAAm-CuCl, BAEEHEYFEIEMN

%% MMA 7ER/KENRERES, I 350 KM 10g MMA fi{XF N PAAm-
CuCl, s 0.1g Na,S0;, W] MMA HAREE, S HILHFNE 2—3min NERR LA
i, % PAAm-CuCl, §/Na,SO, £ MMA RAWNBASIRGKR, TEEEY> TER
. R 2 BEAEE L, EAFNAMERES SFHEE—EHEAY MMA X
ANBEEBERW. &3 RURMERPYEFEE—EN PAAn-CuCl, BAMLFE
MR A RN EEMAELR, BIE 25—40°C HREREN, LRRERKMEE NS,
MMA fA RS, SREATREAREWE RN EE, NfEET PMMA BER
X, R, Y ERFSEFHEAE —RERNAENERR, PMMA MRSHER
HIK 6% A, MIHNER () SHHEEHARANER (o) XH(BEA ), TR
PAAm-CuCl, %/Na,SO; ARAREKESIR MMA RAERZEHETEHRITH.

Tab. 2 The relation for yield of PMMA with cuprum content of catalyst at 25°C

Film of PAAm-CuCl, Average content of Cu’t per unit area(mg/cm?)
for catalyst 1.035 1.048 1.242 1.353

Yield of single process
for PMMA(%5) 38 47 45 38

Note: (1) The total area of film is same;
(2) Avg. cont. of cuprum was measured by the methods of weight with burn and so on.

Tab. 3 The yield of PMMA for PAAm-CuCl, film at different temperature

Temp. of reaction (°C) 25 30 35 40
Avg. cont. of Cuprum for the film (mg/cm?) 1.039 1.039 1.039 1.039
Yield of single process for PMMA (%) 42.5 50 60 65
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Fig. 1 Infrared spectrum of PMMA
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Fig. 2 Spectra of electron spin resonance

URM—B#E—FERN PAAm-CuCl, BRERE E5K, ¥4 NaSO, KE®IBIERE,
BN E B RRELE. BA,XEHEEHHERS K NKIE.

2.2 PAAm-CuCl, Bt HHIRELER

BT EEERIESHT: B 2(c)  PAAm-CuCl, RATVHE T HIELRM D #4R L i
BT —A 21095 1 2 i, BERE (a).(b) WELE, BR, PAAm &F ESR (55, M
SLEH ESR EHIE=/e1E, Bl g, =2.2445, g, =2.1905 F0 g, = 2.0423, K4
AL ER & HEASKFROABERY, FUZNRASEREN, PAAm BEKRZE
CuCl, KB RWERLED, HHEREMDERBR T HRLER,

AN ST MM E 31(c) RIDAE] PAAm-CuCl, BRAE 1LY %EAE 2 B
C=0(Etk 1), C—N + NH (Btf 1), C—N + NH (Bifiz 1) pOfpgaiRahiEkK
4rF 1645 1532 1 1315cm™!, i1 PAAm ZDSMEHEE 3(a) MURHMEREEREE 1. Bk
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Fig. 3 Infrared spectra of PAAm and Cu*+-PAAm

I, BeRE LI BB SEiRahIRE S 5120 1650—1643, 1550 fi1 1323 cm™, BFHFHRARE
B H 538 B A RBGE ST, Pl LTI R Cutt BT 5 PAAm 4 Fh
C—NEHNRERAERER PAAM-CuCl, RAIERAWHIHIE,

X SR THIESHT: 45T CuCl,2H,0 5 PAAm J PAAm-CuCl, B
ABAMERXRETHNERTEAE. HUTA, PAAm ERELE 15% CuCl,2H,0 K&
W BB R, R A MR, X P AR R B, R B, PAAm FhC—N L
NI T, MBI —% cu™t b, SB-FEREMUAK MR N—Cu R,

Tab. 4 Election binding energy (eV) of XPS for Cu(II)-PAAm

N, ) Cui}
Samp. 0O,, Cl,,  Master Shoulder Master peak Shoulder peak
peak peak 2Py, Py, 2Py, 2Py,
PAAm 531.6 400.4
CuCl,2H,0 199.8 934.2 954.0
PAAm-CuCl, 531.6 198.8 400.4 401.8 934.2 954.4 932.6 952.6

E,=954.0

j |

1
954.4 952.6 934,2 932.6
E,(eV)

Fig. 4 XPS of CuCl, and CuCl,-PAAm
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NS ERBRR B, ERBAKYR Cu(ID-PAAmM EEAIREY.

EREE (b) th, BT 3d HLERFEWETH Cco* EXHEOEE THRIENKIESD
Lotk Shake-up 3R, WA 4(b) B Cu'*2p,, XM (Ex — 267.8eV)ZEMMILT HER
B (Ex =259.2¢V), B Cu*2p B TREEEFASELH, X _IRNIERE AE, =86
eV. 3t PAAm-CuCl, B FBEAE R BERANZNETS, B ETM, REOZMHE
3d EUiEE—BET, TS HIEZ X HRMARH Shake-up #, TEAL Cu™* BE
e p R, BB T Cutt SEAAERIMNAR NARESY. Cu™t BETRIET
BrZEHWInT:

o 1] ALY (TR0 (11

4% cutt BUSMARLS PAAm £ Frf C—NLEAINZAERMRIE, W XPS MK
#2474 Shake-up XKii, RIBERMA Cu(ll) —FKERE 4(c) FRIHMA—THE%
;R cu't 5 PAAm EENHLREN, WREN, Cot ERAZER, K 34 HulE
FH—AREA B TFHEER 49, WA dsp* Ft3LEHEZ PAAm hC—NENK
WA ETFLE 3d PEEELBETEET, N XPS MR AAIE5 MU ERHELE
e, 755X RIS L RO 4(c) Cu**2p BT HEIE, RaERt Cu(ll)-PAAm &M ER
Bt Cu(ll) Frf=tEfg—A Shake-up &, WIZEE 4(c), B4 PAAm-CuCl, JEHY Cu®*
2p BFEEIE E AR, b —RATE 4(c) Cu2p;, ¥ (Ex = 267.6eV)
ZZfUfYy Shake-up s (Ex = 259.2¢V), BEXEMNER AE, = 8.4¢V; H—/RHIA
FHE 4(c) Cu*2p;, B (Ex = 269.2eV) ZEMHIHELEME (Ex = 260.5¢V), —EEE
AE,=8.7¢V, B4R, AE,, AE, 5 AE, EEA—%K. HtTH, @ 4(c) EHH
Cu(ll)-PAAm ERIRESWHN Cu** BT 3d HLERFRARELEZSHERKATSERN
PesRide, hANRE PAAm [ L RBEEAIARM Cu(ll) Bri=4#y Shake-up U, R
PAAm [EKBEZE CuCl, KBRNBRIET,HE Cu*t BTFRUBIIRTRERERK
B s.p SRPEFSHEEZEAK PAAm EFTHITC—NENRERS I =+, M
TR TR cu(l)-PAAm BIAIEAY. WM& 4 BEEXEBA, ZEAWESF C7,
fi Cl, b CuClL,2H,0 ffy ClL, BFZEAEED leV, K& Cu'* 5 PAAm 5
FINBERA/EETEIEN LB TR cot Ha%B%, 8% Cl FTBSa FEHEEMEM,
RENLEERESWA C,, BTHEERMERK, RIE XPS BN, TELAK, CF
BFHSRBEEATSET o BETRENDSSSE, BERAT cu™ BFRM
BFERBESEN sop SSHEORMKE ESRMCEEE, N KRESMHNERATLLE
T,
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BHT&ES FREMMESE, cut 5 PAAm 4 Fh NBWEABERBIRAEG, f Cu™
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FEAE SR O LA AR L 2
| REEAR: SRENROESERRARIITE LIRA AB A% 7 EE
; JiEEH 100ml JREEBHN CuCl, KHEHE, B

ZHAKN oottt BFSENNESE, BANE
HEMERERYN PAAm, £F—=RTH
£ A, B “AHKKBRNBETE, RER
CuCl, 5 PAAm-CuCl, JXEHKHNEFERE
BAX Cu* BFEE/RREVERES. 7Ejuih
LEANE—-BWHHEE, MEE—HEW
BT R BRERFANARER | MR, 7T
#HB—/ Cc't BTFE PAAm HYWHATK
AL KAZ 1:4, WA EEREAI A PAAm 4
A4E¥9 850 NEOBIX s FREAL T 1 4> cutt
Ceucry x 104(mol/100m1 BTIRABTERBEHEN o 4 M2 8
" Fig. 5 Variation of electric conductivities H,X5 LRM PAAm-CuCl, B XPS §I
(K) or their difference (a) of CuCl, soln RETHIAIRL R, 3T PAAm-CuCl, B2AT
O emntion ot Guot . ReAMrh N—Cu RABPRIEGSE—
‘ By, EXLZRARESWHL Ct BT
PAAm SR TEAIE 4, W LR PAAm-CuCl, BAURSWHEWRZE KL KWL
FEAIEH.

LR, PAAm f85 cuCl, REMTER, REREKE®RT, 4 PAAm AUE
FRITCERRE CuCl, BRI ZLE 4:1 I, BMIA B E L R A E AR REE AL
S, AR MNE4., RMRA PAAm 7 CuCl, KERERENITE, RESIbE
RERARR,{EHET PAAm REGKE, cu®t B ABENKEE 8, MEA &S FHHE
SEH, EHRAE IREVMNEBR Y FTESDRAE, FREA RAVE E A K B A
%4, MAXTERXETEAERTEN PAAm 5 CuCl, H., ATRHE co’t MENS
&, KEKRTN CuCl, FERLEN, UL X HENETFHEEIN PAAm 5 CuCl, [H
HAERMKER.Hik, PAAm-CuCl, BEE/AFINERERE PAAn-CuCl, BEAREY, 1
BRMA cu(ll), Cu(ll) ZERBAEREIEPER Cu(OH), EELAEY (ZEN,
K,, = 5.6 X 107®),

- 23 PAAm-CuCl, BfE{Le0EEPD

PAAm I FEEBART 30077, BEHREZRETKBRBRIFN SR Y 2 —.

CuCl,2H,0 B BT KI., &, X4 PAAm BEEBREA pH =3 # CuCl, KEK
HER 24h 2E, BHDARBAREERZER EEAEYE O™ BN, EERTREN
BEAEETOCHSTRESEE, KT XBAKTEN 24h, RHES ERTHREE
FEE., LRWENERRT, RPREMRAWEETIK PAAm Hy3RKEE,IEX Cu*t
5 PAAm BRArit & A TARBKR R, MTIEREL Cut* 94 /L 5 LAY PAAm-CuCl, B2
MR, BRI Cco*t ATERBER.FEE., PVA SEREKEREADE, MXM

Kx10%(s/cm)
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MEX 512 MMA RENBABEEDNARATER, BARAFEE A NSENBAE
REHE ot BE—EBENEGX, B0 THERA, SBE C' HEFLH, Bl
Cut KigRG&, B Cu™t FRAEEROMNERRERER. B Cu™-PVA K
SH5]R MMA REMNBEN 0% EAFH, FAES FRABLSEW Cu™ AURAE
ﬁ' - »
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.~ CHARACTERIZATION OF PAAm-CuClL, FILM AS A
~ - CATALYST FOR MMA POLYMERIZATION

ZHUANG Jmshu, SU Yingcao

(Instituze of Polymer Sciecnce, Fujian Normal Universisy, Fuzhou 350007)

CHENG Chuanxuan
(Depariment of Chemistry, Fujian Normal University, Fuzhou 350007)

Abstract It is nelessary that adding PAAm-CuCl, film to Na,SO; aqueous solution
form PAAm-CuCl, film/Na,SO, catalytic initial system in polymerization of MMA at
room temperature. Surface structure of the catalyst is examined 'by ESR, XPS and
Electrical Conductivity methods. These results show that the copper mean ' content
in unit area of PAAm-CuCl, film and ligand types prominently affect the catalytic
activity, namely the catalytic activity is related to the surface structure of the cata-
lyst.

Key words Complex catalysis, Metal (n)-polymer complex catalyst, Methyl metha-
crylate .





