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2. BB & R HRIE ,
EAREAYEAESBXM (6] #17. PMMAKAR (). ER (S) RER
(h) & EMH JEOL FX-90Q # kiR M & 'H— NMR %, SLHH%HERFEKN
PMMA i) CH, AL M08 45 5 % .
5,=1.20 (=8.78) (ppm)

8,=0.91 (t=9.09) (ppm)
5,=1.04 € =8.96) (ppm)

RE\ELF. EREFMTR PMMA ¢ CH, M B = = 804 &M Xt HH) Bl T k48
PMMA (300 37 # S B 4.
REARH B BEESH DSG - KI MBSLRNME, HFHEGCHEHT. RaYKs
TRANEEMERERE 1], HETRHE:
PMMA: [1] =5.2x 107°M%” (ml-g™!) (3.30 T )

PBMA: [7]=4.0x 107*M *7 (ml-g™") (%.30 T Y@
ReRNshhEPRAERE.
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1. BE N RER

Nd (P, );— Al (i—Bu); AR & 54 MMA I BMA REHHALE (BEEEK)
5 Al/Nd BERHE, Bk, REBERRSNMEERREAX. AMLRERRY
BEANREMERAKEE. WX 1TH. MMA. BMA ZEfRdER 0 S nkms, S5+
MRESERMESYHS FTEREERME. BHRAFEY BMARSEREWAHE,
Bxt MMAREREKR. ARRAELME, WEXMAESKENTED MMARS
Y RERILFENT . FEHFERNEEAN, REREERARSYI TERR TERBENE
BHEEHNESER. PBMAEREMEEPHEERR.

Tab.1 Effect of medium on polymerization of MMA. BMA

Hydrogenated ~ Benzinum

Solvent  Hexane benzine purificatum Towwol  Benzene THF CHCh  Monomer
Yield (%) 90 86 85 32 35 39 21
M, %1075 4.0 4.2 4.3 2.5 2.3 2.4 1.8 MMA
S (%) 74.0 73.8 74.1 70.2 72.0 70.2  68.0
Yield (¢ 94 9 91 1 7
eld (f,s) 90 86 6 5 BMA
M. x10 4.2 4.9 4.8 3.1 2.9 1.7 1.5

Condition: 13Al G- Bu)y/Nd (Psp7); Molar ratio. [Nd (Pse7)s] = 1.0x 10" %mol /1. [MMA] =[BMA]
=2.8mol/1, 60 C, 10h
S : Syndiotacticity
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PMMAMYHAEERTHOI A ERABBARERE A1 AR
Nd (P4, );—Al (i — Bu),— A HBHAR &N PMMA [Fig.1 (a)] #1PBMA[Fig.1 (b))
% 'H—-NMR i¥%. &S L mR i EE2 PMMA SR W & & h:
$=73.0%, i=2.6%, h=24.4%. Wi PBMA K 'H-NMR &, XL, ER
RATCHSLH N .
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5 —4.0
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-13.0
| i BT J ‘
3 2 /1 0 050 60 70 80 90
1.20 1.04 0.91 T(°C)
d(ppm) Fig.2 Effect of temperature on polymerization
Fig.:1 'H~NMR of PMMA (@) and PBMA (b) of BMA

2. RERRIARILRE .

BEMBSHERIVFRTR2 MEA2. EREH, £0—70 CHAAN, MMA
HEAREHEERARNBEMNARTEM, EETOCLS, RAEEETHRAE.
BMAMEAHARSRABEXRNA 2 Fir, HREUT MMA. XA RERAE
BERS% 80 CLIE &SI BEHPLWARTE. BEYN 4 FRBEHE KN IR E 7 &
f&. £0—70 CHEEA, BEX PMMA KM HABHE R Rk, ditgaad
MMA, BMARABAENRABREN60—70T.

Tab.2 Effect of temperature on polymerization of MMA

t (C) 0 20 40 50 60 70 80 9
Yield (%) 10 23 57 70 82 85 75 68
M, x10"5 4.8 42 3.8 4.1 3.9 3.6 2.0 1.6
S (%) 73.4 70.8 72.8 74.0 71.2 72.8 68.7 68.5

Condition: Benzinum purificatum as solvent. 13Al (i—Bu) 3/Nd (Psg7) 3 molar ratio. 10h; [Nd]=
1.0x 102 mol/1, [MMA] =2.8 mol/1
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B3 & BxE MMAM NI (Py,); 8%E, £40— 70 C fH A Nd (Psy);—
AlG-Bu)s— A MBHER KA ML MMA BAMEARSHEXER U—In (1-c) X
XEEEBE. BM4(@) FMMARSERSEEXR, B Arrhenius AXKE MMA
MRMEILEER 33 kI - mol™'. [F#, fiE 4(b) KRG BMAKRESRMWIEILENR
24 kJ - mol™". HFMEMREI/NAl RRAFEHWF: MMA<BMA.
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Fig.3 Correlation of In (1—c) with time Fig.4 Correlaton of polymerization rate with
temperature of MMA (a) and BMA (b)

3. WAThh¥

HE3IEAR, — In(l- c)ﬁtﬁﬁiﬁ‘%%g WHEWN—T0CHEN, BE
ERGHEKMMARKEEZ —RXR. FHETRE BMARNERAERLSREKESR
—BRER.

B SENd(Py),—Al (i—Bu),— AMiBERMEL—EREN BMAES. ¥
AL Nd (Pgy); MITKEEAE 6.0x107°—2.2x 107 2mol -1 ' I EESHARE
RHEXR. MESARBARARLEYRENHEASERR,, UInR % In[Nd (Py,),]
EE 6 8—HZ, HAIEN1.04<21.0, #HA BMARKRNEESE Nd (Py, ), KHKRER
—RXER. URFFTEREMMANESEEBS Nd (Py,), HIRERE R XEK.

4. RENETE

AR R A R BB W R ] A, MMAEEMM%BE%E*J&ﬁﬁﬁﬁAWﬁF

Tab.3 Efect of inhibitor on polymerization

ield (%) Inhibitor
S No FeCl
ystem
Nd - Al-MMA 86 0
Nd-Al-BMA 89 0

Condition: 60 T, 10h, Benzinum purificatum as solvent
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Fig.5 Effect of neodymium compound concentration Fig.6 Correlation of R, with [Nd (Pse7)3]
on polymerization of BMA
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ERGIRASIRRAE MMAMERERHU NERBAFTES, YHEEKKEE -
WEA (2.8mol/1) B, AEHHASMEIER, HRAR WRFIRMREPHITIIER
A, BEHEREE LB E S mEE A,
FZERERNERHNRE ST FREEK. :
At — ST FAERBERS RN RN
ARt ERABRRFEMORETHRL
B FeCL K, &Rm%E3 fin. BE /\/
R SE2sMIE.

# MMA 7 Nd (P;,),~Al —Bu ),
AHBERPES L/HEETRE TN
5 ESREMA 7 fim. HEBRABR
BEEES, itH G EFX 2.00047.
IR B 8

Nd (P, );— Al (i— Bu);—BMA -
AHBERRA R IEHRBREEHENS Fig7 ESR of Nd-Al- MMA- benzinum purificatum
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FRE—B MR ZRARN PMMA & 10— 20%9. ik Z L MMA B4
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HAERMEL MMA B4 BA ARG RIFHE.
L2 LRk, 1A RY Nd (Py, y— Al (i— Bu),— AEHER L MMA. BMA
RavERAN A hEyLE.
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THE KINETICS AND MECHANISM OF POLYMERIZATION
OF METHYL METHACRYLATE AND BUTYL
METHACRYLATE BY COORDINATION CATALYSTS
OF NEODYMIUM COMPOUND

ZHANG Yifeng, SU Qi, ZHANG Qin, SHEN Zhiquan
(Department of Polymer Science and Engineering, Zhejiang University, Hangzhow» 310027)

ABSTRACT

This paper describes the results of the polymerization of MMA and BMA by
coordination catalyst of Nd (P, );— Al (i— Bu),. Kinetic studies in benzinum purifi-
cation showed that the MMA and BMA polymerization rate are of first order
with respect to both monomer concentration and catalyst concentration. The appar
ent activation energies of MMA and BMA polymerization reaction are 33 kJ/mol
and 24 kJ /mol respectively. The polymerization of MMA and BMA with Nd cat-
alyst in benzinum purificum proceed in coordinate radical.

Key words Neodymium compound catalyst, Methyl methacrylate, Butyl
methacrylate, Polymerization Kinetic, Polymerization mechanism





