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Fig. 1  Dependence of induction period on regulator eoncentration
{Tr)
PO: 9 mL; DMC content (.05 wt% based on PO
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Fig. 2 Influence of regulator on the rate of polymerization
a) {Cyclohexanol): PO 13 mL; DMC 0.0047 g,
M?clp=88.4+ LT95Tr, Regloef = 0.997, RelDev = 2.0% ;
b) {PPO __ 500 diol): PO 10 mL, DMC 0.0043 g;

M?clp = 89.6+ 1597 Tr, Regloef = 0.995 ,RelDev = 2,7 % ;
c) (PPO __ 300 triol) : PO 10 mL; DMC 0.0042 g;
M?cip=84.8+9137r, RegCoef = 0.986, RelDev=4.7%
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M’zc.fp = 181.1 + 190507 ; regression coefficient 0.965,
relative deviation 7.8% ;[ M] = 12.2lmeol-L"', [¢] =0.38 g
S L7 k=178.8 Lomol™': MPcfp = 181.1 + 19050 Tr;
RegCoef = 0.965, RelDev = 7.8%
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Fig. 4 Infrared spectra of catalyst at diferent stages of
polymerization.

a) Neat catalyst; b) Catalyst during induction period; ¢) Catalyst jusl
after induction period

HNMERTEHRKEANGFS EREEL, BAE
EEDMCEAAFERASBHIERFT VL
2 ERETEHAFESRARMAEN HAF
*.
2.5 BNEEVHHEEHE
EgEANsRERABESEAABTHEL
s AL RN S RUAAHRELAKS
mAaELHY DMC BEBES AT LLE R bR R
FREREE TR — 0, HE#HT &
7 A A LAY FFIE . B) DMC LRI AR ETREA 1T
Eh, EXAESHEREKMHEERPAEE
WiEHTOMEESE AR Bt LFEEY
KEESEE L E T B S TR T REYE
Mk A ESETONELE BESTFENM
WHEET  SEHPLHRERERET IR
MIEBEEEN RS, MBS FHA#L
EEPO EEROUAHE S5 % DMC 4k PO A
TERAWEMNRMNE KPRABANEBNSE
PR HER A R, RS T R R R EHA
EagrmMBECRIFEERENTRFL B
ARSI REELC) - (NIRRT EILR
Bi 3o e M. Tr.c” P 7r SRR Bk 4
FREAWN(CIEEST) BEPL(MEEE),
FHEHRAHENERKE L ENFFRAEE
TCR VYR R

H— } .
: Z| $ ko X—Zn4=0
—7n—
/ }I{ |A—7H
H
X DI/— o
“?_ : ko
X— 200 ;
v
0" K H—O
_— ' ;
H O\/\/\'ﬂ’ ki )'(—Zn—
I + H/
H "(I) (Product)
X-—Zn
x\ ROH
X—'Zn+0: :
R (Product) H O_‘_R

Fig. 5 Mechanism of PO polymerization catalyzed by DMC
X: Anions in the catalyst
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KINETICS OF DMC CATALYZED POLYMERIZATION OF PROPYLENE
OXIDE IN THE PRESENCE OF REGULATORS

WU Lichuan, YU Aifang, ZHANG Min, CHEN Liban
{ Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650}

Abstract In a previous paper, the rate of propylene oxide (PO) polymerization catalyzed by double metal cyanide
complexes (DMC) had been determined to be proportional to the catalyst amount ¢ and the square of monomer
concentration M . The same reaction in the presence of substances containing active hydrogens which were applied to
regulate the molecular weights of the produced polyethers was inrestigated in this paper. All the reactions were
carried out in 0.1 L autoclaves equipped with manometers and the induction period ¢, and polymerization rate R,
were determined by means of pressure measurements. It was found that regulators with higher OH functionality
showed greater influence on ¢, , which was prolonged with addition of regulators except cyclohexanol. It was also
found that the polymerization rate depended on the type of regulators and was inversely proportional to a linear
function of the regulator concentration I7. Moreover, a limited amount of water behaved as a strong bifunctional
regulator which intensively influenced t, and R, ; the presence of excess water deactivated the catalyst and hindered
the polymerization. It was revealed that the DMC catalyst and the monomer both were necessary for the initiation of
the polymerization . Based on this understanding, a possible mechanism was proposed for the polymerization and a

kinetic equation as following was deduced, which was in well accordance with experimental results.

R, = KM c/(1 + kTr)

P
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