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Figure 3 The crystal structure of MgCl, +6BzOH adduct, the grey, blue, red and green ball represented
C, Mg, O and Cl element.
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Figure 4 The effect of Ziegler-Natta catalyst prepared by MgCl, «6CH; OH adduct on propylene polymerization
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Figure 5 (a) Polypropylene prepared by emulsion method"*’, (b)Polypropylene prepared by two steps method,

() The process for catalyst preparation-**,
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Figure 6 The SEM photograph of PE particles prepared by heterogeneous Ziegler-Natta catalyst!*?
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Figure 7 The SEM photograph of PP particles prepared by heterogeneous Ziegler-Natta catalyst™"
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(LMSC18) ., WM 53 F 1 40 A (MWD) F1 48 B (PP) 4B % LiCl FH &t 19 28 1k A2 4k B LiCl % &
R 1106 ~18 Yo AR ) 5 B B TN I Ry 96 43 AT N M o 38 FH 43 F ik 43 W R S A AR R TR M P 25 R
7 - LMSCI8 A A3t A 75 Ff i o vty o v A 1 o 356 vt o5 2 R 43 . BT A I SE 56 45 SR 3 R, il
LiCl #7% MgCl, Rk Ziegler-Natta i b5 i 36 P .0 (M S o3 AR B LiCl A& (% 28 {1 el 2%
2.2 “MHBBESEEHEER

Garoff 2 ] MnCl, $4% MgCl, # 4k, il # Ziegler-Natta LRI H TG R G . LHRLER D
/R MnCl, 728K P 18 2% B i 20 8O T 30 26 B, 45 31 R JB0RE BR T 41 4k 370, A5 T 1 & Hh OB AR 1 2
B YKL 4 MnCl, 2% B /R 80k 10 %0t AL R SRR R 25 %0 M R A W /T R 40 il 3 3
27,

Fregonese 5 iff 55 T #i ik 824 ZnCL Wik, ATk 4 )8 Mg B Zn #35 1-8IE T eIk A IE X
FHEAT 5 A0 7] WO AR S AL B SR 5 T8 1 ZnCL, /MgCL, B &% TiCl, S5 A7) 15 ik 1k 5

10. 14028/j. cnki. 1003-3726. 2016. 09. 011



. 132 = N ¥ i1} Eild 2016 4F 9 A

MTRBRE . FREEREZY AR I T R 2 B35 2% ZoCl, &, 5 ZaCl, B2 1 5TE 7
B 0. T3 V00T AEALTN TG VERARAB I ML R 2. 5 4. G W o3 7 &k 0 A A A2 98+ AL 50 57 1A 1 A e
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F1 70CE£MET LiCl 5 22 1Y 4L 50 40 & B0 BB 7 45 1Y 1 e T
Table 1 The properties of PP prepared by LiCl-doped catalyst"7]

fEAE ) LiCl T Af (mol %)  Ti &&% (wo  #itk/[ke PP/(g-h)]  FRBEE/ % BEHHFRHKI0P) PRI
MSC 0 4.5 2.7 90 131.1 9.0
LMSCY' 8.8 4.6 2.4 88 164. 3 9.2
LMSC11' 11.2 4.9 3.2 88 145. 3 10. 8
LMSC18' 17.5 4.4 3.9 89 120. 1 11.4
LMSC33' 32.5 3.9 0.7 90 121. 8 10. 4

B KM AL 30~40mg. Al/Ti=100BE /R LL . WAL FI o = 2543, Si/Ti=5(BEIR L, AR L T R 3 — WA L mk e) L B8
AIREER 70°C, BARE H 30min. KWK CA HE S 100mL,

®2 InClL BEMELFEERELF B ELFE

Table 2 The contrast of catalyst activity of ZnCl,-doped catalyst and conventional catalyst-**]

fEAF T Zn F /L% (wo ] WGt /[g PP/ (g Ti*h)] 7=#% /[ g PP/(g cat+h)]
kS (E 7000 171
0 9000 110
0.55 15400 143
0.73 24800 278
1.98 13600 150

WAZM BEIRE R T70°C, BEIES N 2atm, BEHE A 2 h, Al/Ti=50(E/RH ., = 38 B IMEALFD .

Phiwkliang %4 ZnCl, \SiCl, 5% ZnCL, /SiCl, 1€ R 4 B # 4k, 8 2% 3 TiCl,/MgCl,/ THF f# 1k {4
EhL AT LHB AR, LR R B /R, B ZoCL /SICL 2R /Y il 1L 15 7 o b 48 24 i 5 Wik
ZnCly 5% SiCLy #8441 4 Ak 70005 P8 g o L 1 705 P b A 4 I ) 307 1 Ak 38 3o 1) AR 00 0 s o = 5. &
f X FEAT 0T AE I 5 Wi R 094 N THF M MgCL/ THFE 2 & %) v i 25 5k . 5 3 MgCl, /THF
AW X G G IR 5 L X T RE S AR TR MR G R O, BB R A X SRS BoR , THE 1Y f#
BB TR PR B R R R BRI BOR L A S EE R AR RIE 2 )
ZnClL, /SiClL, &P o3 hn T 4

i T A BN G AL S AOR BARE AN Sl R, Toshiaki™ ™ H HIVE M40 93844 R, &k
T — R YV B %52 MgO/MgClL, /TiCl, 47 . il i 2657 24 AL 50, b T390 0E 7 78 9 A 1 1k 5
PR TR B EL T R 5% 2 L IRAS R A W (0 P 8 45 HL 2 1Tk S B T R RO I PR RE A SE 48
2.3 =B EAHEKEKR

M AL & T B A R SR ER 19 NdCL /MgCl, Uk A 7 21y TiCl, MEALF . 2145 Bi st SR %
B B AR 254 5 NdCly 5 MgCl, B — 8RS ¥R . R T oM N m R G 8 LR
T 3R A T PR AR AR AR X T S TR A SUER A AR 70 14 T35 R A T B0 A NdCL, F MgCl 2y R it
(18 3 P L 22 R0 5 T 6 P 0 3R o X OB 28 A Ak R0 1 0% M A ol e A 2 ol B B 3 i AR ), R R B sh
2 2t AS [R) 3 1 o 8 A Bl £t FH R 2 g 2 il £

Fernanda %" i 13 18 B 8 AR AR & A AR A PCL Y ERIE MgCL 28 #4 il % & TiCl, /MgCL, /
PClL; fi k7). JF X B Ziegler-Natta 4L 6l 25 7 2 M@- NG IL R Yy . SFRE5A, WoR PCL i n A 3%
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R PR TGN RRL T T A T REPE S AT SE B AR TS PR RO A R R . X T R T PR
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n-BudgCl
in THF, 90°C

K8 Difefk 2 BERR AR 12 Ziegler-Natta fE L5

Figure 8 Ziegler-Natta catalyst supported on functional multi-wall carbon nanotube®]
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Figure 9 Polypropylene/graphene nanocomposites prepared during in-situ polymerization *’: ]
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Figure 10 SEM photographs of MgCl, /TiCl, doped with halloysites (a) and polypropylene containing halloysites (b)
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11 BRI G (R IR 9 4D L0 IR S i) SEM JR /0
Figure 11 SEM photograph of solution cast-film of polypropylene containing halloysites

MeCl, M A A 70 14 1 5 FBORL S 5 B2 AR B IR 78 1 VR 2 PR A DORL T T8 A5 8 1A T 87 e 1 9 Kok
T R BRIE KL T AR5 T3 Zielger-Natta AL L A A AL 4 K2 2R 5 o A vb i AL 500 AR & ) 2 A1 77 7
4 25 52 Tl 38 0L S B IR 5 WL TR A A T 45 o %7 ik S T T S5 AR 40 KA 25 9 K S5 SR I
R AR i % ef A 12 BEoRt . e Bl IR B A T A SRR AR 4 K A 5 R 1 R oL 3R W JORL AL Bl
PG R IR 2 LG I T IR A W BUROE 25 25 i TR R0 o e A bR T R S — R D) S AT AT
T Al A B SR S R S A RERE B SO ) 4 D5 k. TR T AR KL 1 3R Zielger-Natta fHE AL 7] /Y
TOUREIE 2545 LAAT RCPE ] 99 KoL T~ S 2 20 Mo 73 BT SR R S AR v BT B RN R GRS MR R i T
B B SR RE

[62]

Other nano
fillers

Nano fillers

v

Nano supports

v

O
O
~-Q

Nano tube +  Ziegler-Natta catalyst species

Nano-supported
catalysts

e Nano platelet

B 12 RAWIBORIE A ] 5 09 JE AL R A 45 RIG IR 9K 5 & M kL Oy ikt
Figure 12 New in situ preparation of polyolefin nanocomposites with control over polymer particle morphology*”
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Progress in Ziegler-Natta Catalyst Support Technology

ZHOU Qian'?, QIN Ya-wei', LI Hua-yi', ZHANG Liao-yun** , DONG Jin-yong"*"
(1. Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of Engineering Plastics ,
Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
2. College of Chemistry and Chemical Engineering , University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; As an important component of Ziegler-Natta catalysts, support materials show profound influences on catalyst
properties as well as polyolefin particle morphology and structure and properties. Advancement in support technology is
thus contributing greatly to the innovations of Ziegler-Natta catalysts and the development of high-performance polyolefin
materials. This paper reviewed the recent research progress in Ziegler-Natta catalyst support technology, including those on
magnesium-alcohol support, inorganic salt-doped MgCl, support, hybrid MgCl, support and nano particle support.
Researches in our group relevant to this subject are also referenced.
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