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THE ULTIMATE TARGET

¥

THE IDEAL CATALYST MODEL:

» VERY HIGH

* Activity (low cost)
* Selectivity (specific product)
l + CONTROL OF POLYMER MICROSTRUCTURE ]
* MW - MWD chain shape
* Randomness microtacticity
|- CONTROL OF POLYMER MACROSTRUCTURE |

* Morphology (particle size - shape - porosity)
* Phase distribution

|- CONTROL OF POLYMER PROPERTIES |

* Broad range of applications

1 A Al 4R
Figure 1 The “ideal catalyst” model"*”

THGE AR AR T AR AR, ST R IR R 1B O O A B B0 B PR A
PR TE RO T2, TSR . BiE AMIX Ziegler-Natta ALK B9 AT & B LL MgCl, 1
N BRI e A P B v s R G TG L AR O A R G I ST A R R T A A )
8 o 5 PR RN R S A R PE RS OR 4 R T AR R T R S A BT AR T AT ROR WS RIS
S AT B A RS B T
1.2 REEEEEBEAUTNGEENEZR

TE 5 =AM AT Z J5 T A0 500 B 35 2 0 S ) R B AR GA B T — A K AT IR IR B IR T
REWR S5 JEE 5 R IITHEA: 1 25 DO AR A A6 0] RO A . 5 DU A A Ak 570 2 76 58 = AR Atk -
TF R R S 3k —AUHEAL TR 19 58 Y ARF SR AR 7 Y B WIE 8 4F (BB o 28 IO AR AR R0 AS A MR B2 2 v 17
AW S5 HRE A TR o () B S 2R 5 ) ORL TR 25 i 8 1, T 5 kL A R MR o T AR RN, H
T FH 1) SR 9 B 4 R 1 T O ) S L AR R A R DS O A A Ak 3R O Al AL B L MgCl
R AR BROE 2 fLAE L AL IR R A R G 15 3 58 2 S AL FUE S 0 R G Wk 10K 7t B Bk
W2 FL S5 8, ATVE N U N 6% » 76 N — R G, AT — Fh sl 2 Fp s 12 R B R 5 AT AE iR I 1 42
WA, 20 4l 80 AEAR AT Kaminsky Al Sinn 251 FF & T 55 1A% 4 J@ AL L vl ff 20 .7 4
SR O SR B TR I KR B AR R L OF HLELA 0 S S RV R S AL A PR RE L X R L S Ziegler-Natta i 65
FIEAR B2 1 L H R 4 B AL TR B AR R AR XESEBE Tl b, T I R R T ANRE SR %
1AL Ziegler-Natta flEALH 0 A & B AEAL T H 20 H i, fE B G ¥, Ziegler-Natta 4 43 7258 —
A RE RSN EH R REYIEE 5 D RE RS & 8 A0 7T LL#EAT 707 30t 1R s, w] A
FERENIORIIN IR e/ Rt N Y (ORCR iR i Esa NI DITRTE N e 2 1 A DA 3 T1E TAE 5 2 N

2 RIEBREGLEMRETIZHAH#R

2.1 ETF1EL Ziegler-Natta BELFEEZHBRETE

B NATIXF Ziegler-Natta fEAL R 14 5 A9 BRAE A 2E YR, — RN RG24 77 T A BORBEZ w4, 4045
Spheripol, Hypol,Unipol.Novolen,Catalloy T. 204 , 4 3C 32 224 43 LS5 IO AR AL 00 o 0l i SR N s & 42
B L T. 25 : Spheripol T.75(1982 4F) . Catalloy T.25(1990 47,
2.1.1 Spheripol 1.7, Spheripol T. 2. 8lJ& Basell 28 &) i3 , 76 1982 4E 5L Tolk Ak , 35 2 R A= 7= B 4t
RN A 4. Q& 2 7, Spheripol 125 Hy W B3R A 2H B, 1 26 WOMH TR 44 76 — 3 79 20 1 2 4 2 iz 6
ARG — Mok U R I 18 T P 20 PR A8 S i o DR DA 3 R T LA fef e A 700 AU 14 457 B I ) 23 A AR 2, — B R
BEERZIG BAHTN G /RS R TR TG TN 25 SR/ VAR A o AR T 285 5 TR UL e B 1) L
SO TR B s AT S VAR TR B S bt sh RN A 4. WG R, BT,

10. 14028/j. enki. 1003-3726. 2015. 11. 002



511 4 [ 7% i i 2 « 15 -

Purge
) =
e —ete T \

Propylene

i Ny
le—
Catalyst Steam
Cocatalyst
l—» l
Final

Fluidized bed  polymer
reactor

Loop reactors

& 2 Spheripol T2 i &2 & 2
Figure 2 The flow chart of Spheripol process'?"
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Figure 3 The flow chart of Catalloy processt?"
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COMPARISON
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Figure 4 Comparison of Hivalloy and PP with other engineer plastics
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Figure 5 The equipment of multizone circulating reactor technology (a) and the polymer granule structure (b)t?-%0-31]
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Figure 6 The flow chart of multi-stage sequential polymerization process-**
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Research Progress of Polyolefin Alloys (DD

—Progress on Polymerization Catalysts and Processes

JIANG Bai-yu', HE Ai-hua'” , LIU Zhen-xue®
(1. Key Laboratory of Rubber-Plastics s Ministry of Education/Shandong Provincial Key Laboratory of
Rubber-Plastics s School of Polymer Science and Engineering » Qingdao University of Science and Technology .
Qingdao 266042, China;
2. Chambroad Chemical Industry Research Institute Co. , Ltd, Binzhou 256500, China)

Abstract : Polyolefin alloys have attracted lots of attentions due to its excellent comprehensive properties. In this paper,
polymerization progresses of polyolefin alloys were reviewed systematically from the aspects of catalyst systems and
polymerization processes. The features of polymerization processes of polyolefin alloys were illustrated briefly. Typical
polymerization processes based on the reactor granule technology, such as Spheripol process, Catalloy process and
Spherizone process, were discussed in detail. It was noted that development of novel polyolefin materials based on the
reactor granule technology from the 4th generation catalyst and the multicatalyst reactor granule technology from the two-
component catalyst technology will be the researching direction in the future.

Key words: Polyolefin alloys; Process; Reactor granule technology
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