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KELPORLBEEATARREDHEHE"
PRES KK g2

IR FE R BN ERE SRR 310027)

# -

ABRTFETFLHFAAL FAAAREF L% S E L H Nd(Pyids-
Al(i-Bu);-H,0 %A THRASREHAF, AARSRER ALK KRER
BHRRAHEI~BAE FRAR FARKARTFAREREEES A H 613
kJ/mol 4248 9kJ/mol, ABRHHREARELFH T, RAKARKRESGAEEA
XTHRAARREREZRE.
 BHERZEA, EANEARE R A/Nd B HO/Al st REABEEHAH
— Rl EAHLAES LSRN ERRA % Nd > La > Dy > Yb>
Eu; #1844 8ikxdiEey vl Ak, acac = Py > Py = naph; X B &)
% vh %: Al(i-Bu); > AlEt, :

X#H BLESEBEFFARRERESDFE

HREH MERRAAERA SRR E—RRAANTRAELRAT
EMAMENSS T, 0S5 FEREE 5T AE KB R 8 7 s
RIEFE s RERR R KRN ERE T2 R ERRIKREY,

B 1985 F&, BRI R AR T —REFNEBLAED wEEBRKAKY Ziegler
RREEBRFRRESELHN, EREEFRE LR AER MR EER RUBRSHNRE R
WERITHAEERIFOES TEREYWEEILETD

WEHEARER N ¥ B VBT ERERRT T RY, AN ER b, ¥
—5 KT EE TR ER R A EEA B L RS EMTRRE S HERENTR,. %
2T R FERNRE KRR,

RER R HREER LA LFARF, R CaH, THRICE, KIBE R B FREML
ST AT T L 4 A SR R T SO D31,

RERMANERTEERIISSEES EEME R EALE, M REABERS
BT T, BTREBRRE, MAK-BRNRESEFIEREEARNELENR, R4
Y- RIR A& ERR WA ER E AR B INAL, FTURGERERE . REWNEEXHE

* 1989 ££10 H 10 B E; EXBRABZE ST EALRARENIRG;
» JERFRZLER.
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X, REREERDEBAR LRSS LRERKEORERZ KRS,

ZRxEW®B

LHERAR . AEERARB LB RUREINFE

Nd(Py)s-Al(i-Bu)s-H0(1:8:4) EIFREA I AERKR I ARREHN RITFEAH,
ARSCLLSE A A T RE BT BB T IRRENB .

(1) BRERREIHEHTRYHE:

FELIRTHORF e rh R, E R B R GEE R, RE K B BE7E — 5= 715 B A A 1L 37 3k
Esgininigok, B 1 BURABRKKERE, BERARIKER, RERRETRRER
—In(1 —¢) SRERPME 2 BRA,

0.3} 7

.
1

T = 6}
= £
—‘f B
4
x
X,
]
[ 1 1 t 14
0 4 g 12 6 2
[Nd] x 103(mol)
EH1 inREX PO REIEM B2 RAEESELFRENRR

fHF: [PO], =1.47(M); REBE 70°C; BLHEKE [Nd] (M): (1) —e—4.5X107%;
(2) —0—6.8X107%; (3) —A—9.1%X10~%; (4) —W—1.13%10"%; (5) —X—1.36%10~%;
(6) —m —1.59%10"%; (7) —O—1.81%10"?

ME 1EDER, EEEAFIKRET, —n(l —¢) 5SRERME  RRREFNE
LRA, IEPRE R HEN BRREE—RFEXR.

HE 1 T LURBARBAFIRE T RER MR TEEEI K(K=£,INd]), I
KSHEAFIRBEER 2. AT IRZEESMYIIRESS 2.0 X 107 mol /L WA T HBAREL, X
AHRERAERATFEERERTER; RAWRELE 4.5 X 107°—18 X 10 mol/l 75
BN, RER MENEEF RS EAFIRE [Nd] RELXR, WARS RIEEN#L
FIREE—RRA.

RRRERTT AT UBE, FRERREITHRRAR B B X BRIk R Lk B
E-ZRALA 3.4),

HAECHEREH N ERA ARV, BLEARMR AL RERLEE S8k, #
AFRELE—FRAR. FUBLIEARAEREMDRET HEGTBHYTURTN:

_d[MI _
— k,[M][Nd]
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1991 £

B3 REARREAHBMLAKETHRS
Fff: [ECH]=1.3(M); RAEER:

~Ink

6.5

i

80 120
timin)

I

6.0

2.9

3.0

1/ TXI10HK ™Y

B> BEEX PO RANEMN
LEN, BEYRGERNOEWRS Arrhenius 2K, BEITELZMERALIRE
PO, ECH 7£ Nd(Py)s-Al(i-Bu)s-H,O K RHRERBIENL S BI% 61.3 kI /mol

48.9 kJ /mol,
2 REMAEH RS REEENHR R

(1) EAFIEG R
HEAFIRER R, KA ROELEESE BRANABNRS FHE —EX

R &R 1PFREGRA Nd(Pw)s-Al(i-Bu)-H,0 BAKERRKREN, #AEES Al/
Nd HAIX A,

[
T

S
|

Kx10%(min-y
(-]
T

I

1 !

4

8

12 16

INd] x 10 3(mol)

B4 RERESBAHNKRENER

PEAFIKE (NdI(M): (1) —o—4.5X107%;
(2) —A—6.8X1073; (3) —m—9.1X10~%; (4) —X—1.13%X10"%; (5) —@—1.36X10-2

(2) RERKE AEKRRTRRE X B ELEE
AEARBREEX PO, ECH RERENEWSFIRTHE 5.6,

7.5+
7.0~
X
=
|
6.5
| 1 1
6.0
2.8 2.9 3.0
1/ TX 103K ™

&6

F1 Al/Nd [ IREAR RS KRR

REX ECH REHIEH

Al/Nd

2

5

8

12

20

KX10*(min~*)

0.088

0.28

3.73

7.90

* & [Nd] = 6.04X10"3(M); [PO], = 1.47(mol); Temp. 70°C,
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M L EUES], Al/NA HREER, RARBLRER AN, Al/Nd LHRERSHE
Hjmbk AR R EE.

ERTRRRES RERNER LR AT RRANEI,ZE Al/Nd BN, R
H—A BT AN R, MR Bk A -
BRERL=TEERL,EE AlG-Bu),-H,0 =
FiEkduls, BDL, Al/Nd LiE, MinTHRRS
HREEDOHEE, RARNERERNER.

ERLRABANST, KENE=4h BES
Nd( P )s-Al(i-Bu), % &1 K R R =70 7% dErpd
BfeFa. B H,0/Al B4y FHuibse B gL e
EE, B 7 RN ANA % 8K, H,O/Al Lk
BAs M TR B ST IR R A K R B RO . | S R

Lk@ 7 FIDJ%HL Hzo/Al gﬂ(b{:d\? 0.5 HTJ': llle/A-l ' . i
HATF 0.5 8, HO/Al HpoFt R i sk
ERETH., X5RBREEARLIKABLRANERLEMS,

B I, D BRI EEE R T RN EEORE, MR RRE., BLgas
el E R LA

>Mt——0-—Mt'< (Mt, Mt" = Al or Nd)

SEOKESE P ESHREER, EEERLEE, FREER OB TR, RARK
% B AR R T .

(2) BEEETRNRAE K RLEER# W

HTRERMEEFLEERLISELE, FUBLANTRLI T ENRELEEN
EYE R OREE, NI mRA R REEE,

R 2 FURAKREREE Nd(Paw)sv La(Pow)ss Dy(Popedss Eu(Pa)sy YD(Po)s 251
5=ZRTEBERKARN=ZTEAENTHREGER:

K x103(min-1)

A7 H,0/Al Ly

R2 BIxEIRERPEENEW*

Rare Earth La Nd Eu Dy Yb

KX103(min™) 2.23 3,72 0.38 2.12 0.90

* mO&M: Al/Ln=8; H,0/A1=0.5; [Ln]=6.04X10~*(mol/L); [POJs=1.47(mol/L)Temp. 70C,

M2 AIDEH, BETENRARMRERSAE —CEM. EMRRILRD, Y

Nd(Pw); 5 Al(i-Bu); RAMARMEAFFERERS, ZERSERSRPRBHE
ZRHE B (% 3).

BB L TR AR A B LEREEF%:
Nd(PzM)s > La(Pm), > DY(sz)s > Yb(PZM)s = EU(PzM)s
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B3 ROKMAEEHITRHRRY

Rare Earth La Nd Eu Dy Yb

yield (%) 98.8 100 72.1 95.5 84.0

* RAKM: Temp. 80°C; KH: 8h; H'BREE 2.

(3) RABRKEEFRI% & AR

ARGk %S AlG-Bu); RAKFTARKRH L ESEATNRER TR REGEE
MR T & 4.

x4 REENREEENEZE

Ligand acac Pios Py naph
K X103 min—1) 5.20 3.72 3.17 1.93
*RAKAARL.

MFE 4 TUER, & MBLEARSE —e B AeERE, BENEERNR/NEE A,
- acac > Py = Py; > naph*

* acac: CEIEREE; naph: IREEEEH;
(l? O
RO R
N N
Py P—O—; Pgy: P—O—
RO/ RO/
R=CH3(CH2)3?HCH2— \
( CZHS )
(4) REENRERPIEE T
H AlEt; fREEMH Nd(Py)s~Al(i-Bu);-H,0 H1fy Al(i-Bu);, IREREIIHE
EERRTES. ;
*5 SEEREYRSEERER*

Alkylaluminum ’ Al(i-Bu), AlEt,

K X 10¥min) 3.72 2.28

* REfHREEKL.

%5 R Nd(Pus)s-AlE-H,0 WEEREGHARL, EEEHET Nd(Pa);-AlG-
Bu)3_HzO.

g % X &
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A KINETIC STUDY OF RING-OPENING POLYMERIZATION
OF ALKYLENE OXIDE BASED ON RARE EARTH
COORDINATION CATALYSTS

PENG Jiande, ZHANG Yifeng and SHEN Zhiquan
(Zhejiang University, Hangzhou, Post code 310027)

ABSTRACT

The kinetics of polymerization of PO and ECH using rare earth coordination catalyst
composed of Neodynium 2-Ethylhexyl Phosphonatestriisobutyl Aluminum-water in toluene have
been studied by a dilatometer method. It has been shown that the rate of polymerization is
first order with respect to both monomer and catalyst concentrations. According to Arrhenius
equation, it was found that polymerization activstion energies for PO and ECH are 61.3 Kj/mol
and 48.9 Kj/mol respectively. Under the same conditions, propylene oxide  polymerization
proceeded fasfer than ECH polymerization.

Al/Nd molar ratio and H.O/Al molar ratio also have some effects on the polymerization
rate, and the same is catalyst composition. The activity sequence for different rare earth
element catalyst systems decresses in the following order: Nd>La>Dy>Yb>Eu; activity se-
quence of catalysts containing different ligands decreases in the order: acac> P> Psor>
naph; and the activity of Al(i-Bu)s system is higher than that of catalyst with AlEts

Key words Rare carth coordination catalysts, Ring-opening polymerization, Kinetics
of polymerization





