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KL WAXD L5 RKM, il 5 1 BRI S LB - L BR 25 S W A K BURL I 25 S AT R 32 BRI, 5 4l s AL BE A L
FAAEE- LA B AR URL ) 45 IR XM AL BE- LI 2% & W) A K UKL AT AF O Ziegler-Natta (A6 5 Y 4%
PR RE, i 28 ) PP T TR BT T M SR A, 5 ISR L Tl K A

REEIR AALBE-LRE B Y, WUKRIURL, K, Ziegler-Natta fEALH, SR LMK IBOR:

A AT R R s PR, SAIb gk
ORIE AT R AN TS5 R, AT LA AR K A SRR
PR AR 1 1 BE 38 7T B2 AR K 1 B APk s Ak
BERE R BHIAATRL AR AP A H Y
Yy, W PR TCRIAE 5 S AL BR A S SEE R I A
FA  ANOGE A BEAE T, 340 ) 15 5 Bt pg HLAM iR
JE 5 BV S AL PEIURL R AT LU T Ak 70 A1 L
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AN 1 A o S A R Uk, 1 S B A
SRR EACBEVLVE , SRS B DO R U 5 8 1
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BEGKAE BB H AR 294 100 ~ 200 nm, K
)4 ~8 um.
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1.1 FEA=RFA

ECkE (rpral, bbb 7)) H IR T 54
JEEA Rl 48 h, AR ToK LB (43, b
SALTT) SA 3 Fib B 6 K, A /S AR
PUGARER (Hrdrat, K RIKFI A ) 52 mol/L
1) EL ALE CBEEI (Across 2], Jb5T) 5 S 4R
(AR S ARG IRAR) s Ol (KRG
g, A AFEIA ).
1.2 HREEWE-CEEESMMNK TR &

Z:HRSCHR 6 ] (197 VAT 2 BRE S BE - L ek
EYAKIRL. Ta i EA 1.0 g (0.010 mol)
SALEER 200 mL B 1 AP OIA 11,5 mL
(0.2 mol) Jo7K LB, Fhiik 2 120°C , 4 $i 2 48 90
4 500 r/min 44 3 b, 15 2 EACEE- B WL B
% 70°C, MR AL 0°C A4 30 mL 1F & ke (%
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F0.3 g ROIEHE) 19 55— 200 mL 3 F 2
R A R R 5 mL/min, i P Rl 600
r/min. G- QR WE V7R 1E O bt rh LLEKOE
YARSIORLNT . 75 30°C 1 &, IEC Fe ik 4 I (4
x40 mL) , 7E—E BT 525 T4 4 h 15308
SR - SR S AR IBRL. TTR 4R C
0.287;H 0.071. ICP Z3#r 45 5 Mg 0. 114, itk
e S Ik 8- B % A W) 45 M 2 MgCl, -
2.5CH,CH,OH.
1.3 KESHWE-CEESWHMKRBRE B HERK

T E I BT S A8 - B 5 W 40 K SR
BT AR L R TR A IE C - L BRE(3: 1,V
V)RR E 2 TR, m Al J SR P
- B B W AN K R 23 H B ZE S W 1 & AR
EE RN
1.4 235! Ziegler-Natta {845 1% &

ZIESCHR [ 8,9 ] 1 7 1k il £ 17 2 8 Ziegler-
Natta fEAEF]. FRIC 1. 0 g BOEAALEE- S BE B W)
YRR T 300 mL -4 5 A8 v 2 A ORI Y
Schlenk Jifi #, Jin A IE C %€ 30 mL, 7£ 0°C 3% il
TiCl, 30 mL, F}y8 % 60°C i Jif 3 h. =R 31, IFC
LEVEE 4 (4 x40 mL) ,60°C T F25 T4 3 h, 1%
Bl BRIE A G K IIORL 17 201 Ziegler-Natta {4k,
5. ICP FIFEZL Ti 5 5. 8 wt%.
1.5 ZHBERE

FREC 10 mg BK TP G Ak BE 40 K kL 67 2K 1)
Ziegler-Natta {8 {L 7 5 500 mlL 3§ 35 )z i A,
AIEC %E 150 mL 2 Et;Al (2 mol/L ) 1F & %815
W) 1 mL, FHEZE 75C , LGSR EE S R 0.2
MPa, JZ ij 30 min. 10% [ £E R £ B3 W4 I
N, BN TR, ORI, B TR EE
E[lo,n].
L6 MiXKRFRIERHE

AL ERTE FACEE - L BELE A W) A0 oK ks ) A

HHEIE SR B 43 JEOL JEM-2100 TEM ; Wi £¢
R IR 25 % F H A & H: SUPRA 55/55VP
YRS EE (SEM) WEAEAL ) S R & W
A, BAEY R AL HE ;T F1 Mg 5 5800 R H
55 ICPS-5000 7Y A B4R G 45 B9 T 1K & SO ik
A0 B 0.5 g FESE T RERRIE T, 2RI K e 4%
%250 mL N ARAER I B bt R A
FEBE; WAXD SR H ZAREEE D/MAX-3A X G 26477
SHCIZE |26 FA 350 N 5° %) 40°, Pk 1. 54
x 107" m. TLZE MM 2 7E Perkin-Elmer 2400 ST
SR HEAT R R b DL A
E

2 #RE5iTie

2.1 HKESNE-TEEESWMHEKTHR

K12 CREA RS MgCl, BYEE/R H R 20:
LSt il # A S AL B - 2B 45 5 W) 0K A TEM. BB -
B 1(a) AHIRR VR FE % K 300 1/ min, &
1(b) AH RN 2R R 600 r/min. A 1
A&, Wk R BRIE , 2298 30 ~ 100 nm, fif
P RN OB KN BB A, B L (c) R
BT ARG R AL 3 TiCl, S5 A9 A AR BURE. L
BE 1(a) 5E 1(c) /&M, EIEE- %A
WORLE S AE 1 2k TiCl, /7 L5 #R 2 2RO, 36 B 1% Fh
WOk e 0 RS AR PN SRR B A U IR RS
HEAL TR 2. WAXD A5 & 8 (18 2) , S fh k-
A W AN KBRS TE e B 1. I 2 iR
(a) AT EH, SALBE 45 PERE L, 7F 20 = 15°,
30°,35°F1 50°4bA5 445 AL I I . T SR AL BE - £ B
KA AR URL (B 2 iZR b) B A 4R8I ik
W, AR JRAT (A R AE WO 2k T (R AE 20 =
32° ~35°Z Al AE T 1 AN A e W AL 0. 1 I 4
T B S AL B - Ll 45 B ) Jm HL 2 S P AR 22

Fig. 1 TEM images of MgCl, -2. 5CH; CH, OH nano-particles: (a) 300 r/min, (b) 600 r/min and (c) a supported Ziegler — Natta catalyst particle
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Fig. 2 WAXD curves of (a) MgCl, and (b) MgClL, -

2. 5CH; CH, OH nano-particles

2.2 HRESE-ZEEASWMKERI B EE
B AL - LB A ) N K UKL BT AT IE
Ce- LB (3: 1, V/V) B0 B2 T v, 7
AR ARY T, 1 S 4 TEM M, 3471 nT LA
BB, EALEE- LA O A0 R O i L R 40
KIRE R T Ak (F 3) . E 3 Al A, Ak
- OB SO ORL 2 B e T AR R O 4
YRIBURIE B T — 498K 4L

Fig. 4 TEM image of MgCl,-CH;CH, OH

nano-wires with different diameters

K 4 AR AR R il L BE-L B2 5 W)
GOKRFURLIR 5 75— A 413 A9 TEM |81 7. AT 4
AL 90K BORL R A R L e — i

KB AR AL S22 30 nm 1) SEALBE- £ BEE% G W) UKL
A AN KL B QKL 2y 100 nm (1) 5 4k
- CBELE G Y BURL A 2T .
2.3 RZHBHGIRERL

&5 FE 6 23R LMK Uk ) SEM [ Jr.
KNS ATE R EAR R 30 ~ 100 nm FALEE-
LA BURAE A, 1738 TiCl, , DL B AL/E
HEAT] L O MG TR, RA I E A 10 min, L4
J£J1°8 0.1 MPa i}, 2R 2,46 Uk 5 A2 29 R 200 ~
300 nm , X LEGR IR AR I AT, UL Z (8] 4 B
WEILR. A 10 min WALy 122
g/gcat, BB/ FHRM, = 4.3 x10°,M /M, =
4.6. FAMWE N 30 min B (& 6) , 5 LM 0K B
BHH2 ~ 4 pm, B2IKIE. KA 30 min BHELH]
HEALRAR Ny 355 ¢/ geat, R OIG5> T8 M, = 4.7
x10° M /M, = 4.3. &Kl S MK 6 %1, %
AR B LKA W) A0 K TR A B84 Tl 2 1 171 2K
A Ziegler-Natta i {b 7 fi 1k £ 06 R &, 8 3 P8 4%
KA W], AT LR R S BURL I K/ 5 3R 0
PARERIE , SR MITE SRR, 156 I 2R 208 FUkE i
KA L

e - Y~

Fig. 6 SEM image of polyethylene with micro-sized particles
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A5 2 5 AL B AR B 2 L S 20+ 1Y L 1
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ZIH] XA AL - OB S AR A AR AOKRBDRIAE O Ziegler-Natta #4157 9 2 (A 41 KL
FI A1 B AR, R EARARIE AR L T2 AT R SR TR K L.
178 5y A B 2405 R AT A L BE- B 3 )
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PREPARATION AND SELF-ASSEMBLY OF GLOBAL NANO-PARTICLES
OF MgCl,-CH,CH,O0H COMPLEX

Qi-gu Huang', Zhi Liu', Wei-jiao Liu', Jian-jun Yi’, Xin-li Zhang', Ke-jing Gao’, Hai-bing Huang',
Wei Liu', Hong-peng Zhen', Wan-tai Yang'
(" State Key Laboratory of Chemical Resource Engineering, Key Laboratory of Carbon Fiber and Functional POolymers
Ministry of Education, Beijing University of Chemical Technology, Betjing 100029 )
(* Laboratory for Synthetic Resin Research Institution of Petrochemical Technology, China National Petroleum Corporation, Beijing 100083 )

Abstract After MgCl, was dissolved in ethanol with the ratio of 1:20 in mole at 120°C , the solution was
cooled to 70°C and transferred to the cooling liquid consisting of n-hexane (30 mL) and wax (0.3 g) at 0°C.
Precipitate was produced. Filtrated and washed with n-hexane,the residue was dried by vacuum at 50°C , and
MgCl,-CH,CH,OH particles were obtained. The size of the particles determined by TEM was at the range from
30 nm to 100 nm. The nano-sized particles of MgCl,-CH;CH,OH could become nano wires by self-assembly
technology at room temperature. WAXD results showed that the crystallinity of the obtained nano-sized MgCl, -
CH,CH,OH particles became poor, just a broad and weak signal at 20 = 32° ~ 35° was observed, while
MgCl, showed four sharp signals at 20 = 15°,30°,35° and 50°. The obtained particles were useful as support
for preparing nano-sized Ziegler-Natta catalysts. It was confirmed that the prepared catalysts may efficiently
polymerize ethylene to form polymer particles with 200 ~ 300 nm or 2 ~ 4 pm in diameter, respectively.
Keywords MgCl,-CH,CH,0OH complex, Nano-sized particle, Support, Ziegler-Natta catalyst, Nano-sized
PE particle



