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Two Phase Emulsification of Spherical Ziegler-Natta Catalyst and its
Performance in Propylene Polymerization
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(1. College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology,
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Abstract: A novel spherical Ziegler-Natta (Z-N) catalyst was prepared with a two-phase emulsification method. A series of
operation factors which can influence the morphology and particle size distribution of Z-N catalyst, such as alcohol, molar
ratio of alcohol to magnesium, heating rate and chlorinated hydrocarbon, were investigated. The morphology was character-
ized by SEM and laser particle size analyzer. The catalyst was applied in propylene polymerization. Its activity and the prop-
erties of polypropylene products were also studied. The research results showed that isooctyl alcohol, 1-chlorobutane,
moderate molar ratio of alcohol/magnesium (2.5) , and slow heating rate (0.20 “C/min) were helpful to obtaining the catalyst
with high sphericity and narrow size distribution. Additionally, polypropylene products also presented spherical morphology
and adaptively particle distribution.

Key words: Ziegler-Natta catalyst; two-phase emulsification; polypropylene

RN TORE M —, E RAT# . H
T PARE PR | TR AT SO, BT R
TN B F5E . H A TG SR, A2
RN TR, R AR NG Tk A A5
P T, H AT R RN ISR 3 5
Ziegler-Natta (] #5 Z-N) AL | e <& A AL 50 A1
14 IRAEAL, Horh Z-N kRl T 32 S P,

KRR EEE: 2017-05-22; f&EIHHE: 2017-10-20

Bl 75 IR P BRI R J , WA R FURLE 2
(AR AR BBk B R, DR SRR G T2, Bk
ERI RERIE B3 R 2EBRIE , T A ST BRIE R T ik
FEXELE. NERAERIE Z-N LA 005 6l
B PR —Fp el s BRIE MeCly #ilk, SRIGTE
IR T2 TiCly HIMA B TR, N5 3] R4
(e S B = R N R RS R & 2R A a1 BT Y

HEE&WE: ERARPAESEBITHE (21606172) 3 KT A AR AR 4T S BT H (16JCZDIC31600)
EEREAN: EWYL (1991—) , B, IWEREAN, WLid; BEEE: £ @, 8202, ljan@tustedu.cn



40 -

AT FRo “PIAERT . AR A 0 a5 e T ]
BMIEZS AT OB BEAE, DA 3 Al AL R R THDE
W ORLIE A5 0 B 5 — b b5 22 xR 00 AT R Sy

BT MR AR S W R IR R, Ses
HAERE R R h RS 2R S, R m iR IRG
VWP TiCly, ZEM2 T e A R 3 E il 2 e a4l
F N M IR R 3, ETAT AR5, 7
Tl 1 A A G5 R A R A AR S AR 1)
RESIRY H Y. BUOMTEPELLr TiCly Je e8I s id
AP T I, FrFRh “—k” - XA T
SRR R IO T A R AP R | T2

TEAL G Rl R vp, JCige “—2”

W WL SRR IR SRR
REGBRAT, AR TATRERIR R, O T ol iRk,
Peter 45 12 H — Bl Ak 2 45 BROE A AL 300 1 3 T
2. I IER A BRI R DG | BB BT R
oAz [l Bl B Al $ T 2 A, HL YA Ak
P R, AR AL A do o P AR FLAL I i 75
BRIE IR I T TR R, 0 H A4
SR Z BT, BT TS AR R XL R 51T
IR AR, B i 5 25 PR R 255
Wi MU AR . ASIESE 32 SR XA TR ] 25 21T, &
G225 SRR RN S S | THIR 3R | pa U P24
TR 7 FEXT I AR AR A 5 UK TR 285 1) 32 i 1L
HE, IEXREALTRE T NI SR SR

1 #REH*®
1.1 RAFEER

TOFE TR (MR 1 mol/L, BEEEIRF) L AR
TR, Ay tral, £E Aldrich 3R E] B ST

FRHABKLEEB E33E H5H

PURTR HIE . T8O3B FEEEM, Tl it 5 HoAth 370y 53
Mrali, Y90 A KT RAE T H ARG BR |, e
L1 T8 e, BRE, hEAMREBA
TN B (EE 99.999% ) AU (4EEE 99.99% ) ,
REDUH AT B F].

1.2 EAFIBEHE

TERSMRIT T HIENIE I AR e 2 AR E
Pl = FORHR I R R A I T R B
W, AR IRAE 0~ 10°C. RN o2 s , e dk
10 min, JFETHEZ 60 °C, 7£ 60 ‘CHE4F 30 min, A
ROR T HIEES, WA 5B 20 min, FIMASA
K, Btk 15 min, SRR E AR, AR R E
I, 7.

ERARYT, e R B SO s
AHZRH TiCLy, RS IR EZE 0 °C, SR 5 I I
BN ) R N EEE , R T BRSO TN S U
TS BB D A TR R G/ T803B A2 e 25 11 1 771,
N 30 min. SRR ARSI E 90 °C, 7E 90 C
TR N 30 min, JEERTEAEAL R AR TR . AT
ZeRE R CIEZS G L IE CRe e, el e B T
BRI HA RIFEEMBRIER NG Z-N fE4LF], dr 4
Sk EC, A HEALFRE i il 25 A5 1R L2 1.

1.3 EHFIS TR

A A R0 R B A I : A B 1 R SO D
Mastersizer 2000 T 567 FE SO0 B, IE C %%
VERAEH, Bide oA SPAN fHE X REE , Hits
N

spAN=Ln Do (1)

50
FUH 2 Do Dso Doo 433 FE b ) B3R BE 20 A B 43
BORE] 10% | 50% . 90% I 1 kA%

®1 EAFNREEYE

Tab.1 Preparation conditions of catalysts

W5 i FEEE Y o ) L THE %/ (°C-min™") Al

EC-1 O 22 0.33 -5 T %

EC-2 1 22 0.33 -5 T %

EC-3 S 22 0.33 -5 T %

EC-4 S 2.5 0.33 -5 T %

EC-5 S 2.8 0.33 -5 T %

EC-6 S 2.5 0.20 -5 T %

EC-7 S 2.5 0.20 -

EC-8 S 2.5 0.20 12— HL N e
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Fig.1 SEM photograph of the catalytic particles pre-
pared with different fatty alcohols
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Tab. 2 Thieifmtent of the elements and ester in the cata-

lysts prepared with different molar ratio of alco-

hol/magnesium
GS EERE DR
Ti Mg Cl it
EC-3 22 16 165 584 235
EC-4 25 13 156 553 156
EC-5 28 15 171 603 116
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Tab.3 Particle size of catalysts prepared with different
molar ratio of alcohol/magnesium

Gi 2 HEAE um SPAN
Dy Ds Dy

EC-3 34 12.1 465 35

EC-4 72 237 472 1.6

EC-5 98 28.5 82.4 25
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Fig. 2 Particle size distribution of catalysts prepared with
different molar ratio of alcohol/magnesium
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Fig.3 SEM photograph of the particles of catalysts pre-
pared with different molar ratio of alcohol/mag-
nesium
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Fig.4 SEM photograph of the particles of catalysts pre-
pared at different heating rates

PR TR HEALRDRAR 23 AT A2 DL 4 FiE
5. SRR, TR PP TR 8 R ZEAS I A0 7R ) kL
PRI, TR FF T HELE AR AR A AR kA
XK. Xtk Z-N kiR G & &
RBYRE S, A2 Tl X RiARE B A & I e , BT LA
AT D A B A P T R R i R
x4 AEFRERFGELTRZETE
Tab.4 Particle size data of the catalysts obtained at dif-
ferent heating rates

AR/ um

e SPAN
Dy Dso Doy

EC-4 7.2 23.7 47.2 1.6

EC-6 8.2 21.3 40.7 1.5
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Fig. 5 Particle size distribution of the catalysts obtained — EC-6
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Fig. 6 SEM photograph of the catalysts obtained by using
different chlorinated hydrocarbons
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Fig. 7 Particle size distribution of the catalysts obtained
by using different chlorinated hydrocarbons
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Tab. 6 Analysis of the polymerization performance of EC

catalyst
s W (grg™) EHE % He® P/ (gem™)
EC-6 3.01 x 10* 97.60 0.45
EC-7 2.72 x 10* 95.58 0.46
EC-8 2.23 x 10* 96.32 0.46
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Tab.7 Particle size distribution of the polymer prepared
with EC-6 catalyst

Hife/H REY /e it 5%
<20 11.2 11.60
20 ~ <40 50.9 52.69
40 ~ <60 30.7 31.78
60 ~ <80 1.1 1.14
80 ~ <100 1.8 1.86
100 ~ <120 04 041
=120 0.5 0.52

o 100 pm
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8 EC-6ENLFIFFI&RSYMAIA) SEM EK
Fig. 8 SEM photograph of the particles of polymer pre-
pared with EC-6 catalyst
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