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Kex EHEE KT
(4l X5 & 5F 5 % H)

M B FRTEETRASEFRIBNKFRARIBLFNASERED 1%, # B
HEFHEME TX—ELEERENEMTNENBE P OHEREIC L REERE KK p,
BMKIELERAE, ERRMERETEI0~50 CIRE TLC* M5 x 107~ 15 X 10"*mol/mol
Ti, Kpli}165~94 L/moles, 4EH19, 2k]/mol; RIMERE(C*IEN 1 x107°~3,5x
10-mol/molTi, K p{f}y527—766 L/mol.s, AEX16,7kI/mol, i i TREMENTH
ReamEn,

RMIA  QRARELH, FB-asERwhl, RERE, DNY¥

ZE Ziegler—Natta fEbFHBREAEAh, AHESERE/LANE LD
LR FERE RN TR AR, BEEORRAGHEFE WET TiCl,-
Et,AIC] LA ZARESELB LB B NESHE. KK GWREMIRD H2
HEMEARBELEHY ZHEBAEED OB RSN FSEHK. Keii(DfKashiwa(®IF
AR HRMET RBRBEERNOEEREBEPORED %2, B R 1R 3
RERSHNEANSIBRETHR. AXARTEXTFRIEBHNKEZAREL AR B X
aHH%, METX—EEHKEERORRD LS, HREITEANE & RSB
M.
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1.1 RBS5XN

FARE LR Tk, HWURET, gtttk C-Py XK (EB),CPy
EFMEAMRMB), C-Py ZRTEE (Ali—Bu,), AREFMELI Btk C-Py &
% BEMAWMETT, RER EAMDSRKL.

1.2 MERSOHE

#itBmTiCl,, MgCl, HUgEEH, EB, U—EHKEF, ERRPTOAE
RE00mIRFERERRY T HRE D, iE25h,

1.3 MERN
250ml =FUMA i HB , HIRE, M B R K A ERE, AR REN,
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Al(i-Bu),, MB RESIHF M4 LRRZH. ARRBREBH REET, K EEEAR
EANNAANERENSUERSHR . REMBLR. k. TR . RETE® R,
1.4 STFRENE

DI RIEAM, E13540,2CREMBY, USKNETUNERSYNNE. 0K
EHMA0,1%2,6-"45 T HA-FREREEN, BLRAWER, UTRHE 4
KERMSHY FREO,

(n =v2(np~1an,) /C
(n)=0,917x10"*M""*

1.5 SFRIBONE
F Waters 150C{{#ME, 135C, P_TENIIEHN,

1.6 $RENE
#1, 000 BT RRAEHER ERBEKEDHE 6L TEWEHS BEITHS
ﬂﬁ.
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2.1 MiEFEEmaMEAkREMREENEENER

ATHEEERFERORRDANESH, LIAREREALZRREDNFEHTH#
7, BEHEBRTBEEOER, BT REEE (o), B AKRECTHNREAR
RER(V) M EW, TRERREL, B4 44 (Tid=0,278mmol/L,CAl(i -
C.H,)s)=8,42mmol/L,(MB)=2,55mmol/L, T=50°C, P=105,32kPa,t=1,5h; [§
2, WAL (AN(i-CH,),)=7.1mmol/L, (MB)=1,87mmol/L,P =105,32kPa,
T=60°C,t=1,5h,
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Fig,1 The relation between polymeriza Fig,2 The relation brtween poly-
tion rate (V'p) and rotation rate (W) merization rate (V' p) and (Ti)

B g BEFE250~1000rpm, fE{LF4kIR BE7E0,071~0,313mmol /L, {EBEAXNE &
RR#EELER, AR T R #BE380rpm, A {L7]$kik 0, 278mmol /LF #
TR NEE R,

3.2 WMERENEHRNSE
AAELG RN TICL-EB-MgClL k3, REThEMFAMEMNBEREHNE
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BMARRES, 4. LW A& ANC(Ti)=0,278mmol/L, (Al( - C,11,),) =8,42mmol/L,
(MBJ=2,55mmol/k,P=105,32kPa, [ 3 HINE,H, =2,23mmo!, B4 i K.
ERRMEREAHT, IH¥ HRRERR, WREBEEE, HFIRE KNI H 20~60
min, REEELEFR. BTURADNETRBOA)RER TN EE,
Vp=KplC®I(M) (1)

R, Ve A RN HEE molp/molTi-s,

Ko RAEEHEH L/mols,

(C*nEHHOE LR E  mol/mol Ti,

(MR e Bt R aiE R e mol p/L,
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Fig.3 Kinetic curves of propylene Fig.4 Kinetic curves of propylene poly-

polymerization in the presence of H, merization in the absence of H,

2.3 FEfEPLKILRMCY), RAMERME,, HEKELCALHNE
ERINVARRAGTED, HAMHRETERY

Y =Vpt=K(C*ICMI (2)
RABRBHREER
~ Ko(C*ICMt
Pa= o3+ IR, CCOI o)
B Y/M,=(C*I+(C*IXK,, (xt (4)
Ref, YIRAPE, PHHREE, MM By TR, K, 8% BEE, (OB BRK

B.
£R()Y/ M fEE, SMEERAK A 0 BRRBCHA,

BEXR, AERSEEDS TFROIGERFE, ARTFHRES 54, BT
Ky=K(M /M) 00 (I BRR R ERBEERBOBSS TR, AL BESW
BRM,,/H,=11,3, TiREETEMREBRM =0,917x 107 M hfF AR My
JM,=1,205 FrUABTRXIKREHEERSNENS FTRXER

’

(r]j =1.2050.TI K M ﬂo" = 11 .30.TIKM’.005

M, =0,13M,
AREENBNESTNERARANS TR, BREFHM ATFE1.
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Tab,1 Kinetic parameters for propylene polymsrization in the presencn of H,
and in the ab ence of H,

4 N C*x10* kp AE
2 No (t:) (mol/L)(molp/mol Tivs) (mol/mol Ti) (Ljmol-s)M"X10™ (11/501)
n 11310 30 0,518 0.168 5 65 1,15

32100 35 0.485 0,269 7 78 1,14 19,2

g 19700 40 0.448 0,384 10 85 0,976

17500 50 0,370 0.578 15 94 0,928

% 2275 30 0,518 0.274 1,0 527 6,59
i 2286 35 0.485 0.399 1.5 548 6.29 16.7
x 1241 40 0,448 0,708 2,5 628 6.10

1242 50 0,370 0.992 8.5 766 5.93

RIERETBhGARKIONIa N 1 5, FNAWEHSS TR, BR(OY/H
fEM, XRERAES, 6. EX R B EFRESFNENTEREEIE 118
P OHERETITRL . X—4R5KashiwaCHUYTREARRE, FHEgOHERE B
BT K.
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Fig,5 The relation between ¥V /My Fig,6 The relation between Y/,
and ¢ in the presence of H, and ¢ in the absence of H,
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Fig,7 Plots for 1gKp and 1/T

BEBN, NRAUMREBEFOREYTER. ERRNIREGTE &6, XE4MH
MqR46.16x10', BEMANL BN, REYM AWM, EEEF 8.0x10% B
HER—FHR. PRNEEBH. MEESRADEAEHBEAN, X—EREXR
€9, 10MER—FK. XTEITHERENEWIORC INHERMES T REMR, X
HABBEEHRENEEAE, —B5TFRRNNIEAYLERERBRRED, X
BSREMERAN. SRBOEEMESEN, SRESAESN, NEMNRE
EEAEmELA. SMEEH2.232mmoll, X & FRAFAMEANM50%. 1] 8 X
BRC11, 12DCVA B 5T R 7= 3 e fEK ) SR ) R L R 1) R i R 68 B 40 B o AR {50 3%
EHEFF R R S P DR R EF R AR T, AR 1S HEEE TLUEH,
RANTIMEKpEK. 4EN, MEKpE/N, dEk, XFEFBEEITAZREFEZY
BETFAB SRR EERRES, RN BT AAMEEKE B B W
N AEEKGBERAERER.

A2 LA HRREGT %
Tab.2 The effect of hydrogen on the polymerization of propylene

No (momal)  Max10° (%) (emmreTi)
12420 0 46,16 95.4 4450
11412 0,536 19,18 88,2 2800
01620 1.116 12,17 86.9 2450
12870 2.232 3.16 85.3 2060
11413 3.348 8.00 83.8 1220
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The Kinetic Study of Propylene Polymerization
with Supported Titanium Catalyst

Zhang Qixing® Wang Hathua Lin Shangan

Abstract The kinetics of propylene polymerization with suppoted titanium catal-
yst at normal pressure has been studied, The number of active site (C®}, reaction
rate constant Kp, and activation energy AE of the above polymerization processes
were determined by kinetic method, The values of (C*), Kp, and AE were found
to be 5x1073~15x 10" *mol/mol Ti, 65~94 L/mol+sec, and 19.2 kJ/mol respectively,
in the presence of Hy and 1x1073~3,5x 10" mol/mol Ti, 527~766 L/mol«sec, and
16,7 kJ/mol respectively, in the absence of H;, The effects of hydrogen on the
polymerization of propylene with supported titanium catalyst were discussed,

Keywords suported catalyst, Ziegler-Natta catalyst, propylene polymerization, ki-

netics
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