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1. RELTRIRSARY
Tab.1 The composition of catalysts
No. Composition No. Composition
91-4-23—1 | VOCl3/MgCly/ A12!3t303 Homogenous vanadium catalysty VOCI;/ ALEt:Cl3
91-4-23-2 | VOCI3/ MgCla/ NaY/ ALEt:Cls || Supported Ti catalyst TiClsy/ MgClo/ Al (iBu);
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2. BERE&H

Tab. 2 The conditions of polymerization

No. T(C) t (min) E/P AV
91—-4-23-1 20 20 2/5 20
91-4-23-2 20 20 2/5 20

Homogenegus vanadium catalyst 20 20 2/5 20
Supported Ti Catalyst 20 20 2/5 Ai/ Ti=200
3. NMR ¥z

7£ JEOL FX90Q, USRS - EHF(ODCB—d,) NN, WHEAH25% (W/V),
WiRAAFE_HBHEMDS), MEERE 150 C, TSR 22.49MHz, ERiE
SR Al NNE #:%, #EReHE 5.01sec; RNk 8000 — 11000 K.
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Fig. 1 BCc-NMR spectrum of ethylene — propylene copolymer
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U7 Kalel +KAP] +k,[ Pl
P+ P+ Py=1
EHPREANMLHEAEE, §N,. N, N, SHIAESEP=FAKEFENTEH,
BP. P, P AR KB DB MRS BN ILE, WA |
'P,+'P,+'P,=1
'P\P,+'P,Py+ PPy ="P
'P\P,+'P,Pp+ 'PPy="P,
'P\P;+'P,Py+ PPy ="P,
HL A @48 'P,. 'P,. 'Py, W N,. N,. N, 5'P, 'P,, 'P,RIEH, GFRWT:
N, =K (PyPy+ PyPy+ PyP;)
N =K (PyP,+ PyP;y+ PyPy,)
. N;=K (P3Py+ Py, Py + PyPy)
ELREBHT T, MARHR, Bk K P,=0
3. KHQERIFABEZ EHXR
THEFFIRAFBBHXRIR 3 B

Tab. 3 Numbers of methylene sequences of different lengths

P

Length Occurrence No in “Representative
sample”
1 Cl— C-CI—C and C—CI—C——(': S1=NaPy+N3Py3
2 (‘:—c—c—cI and c—c——c—c—(I:—c Sy=N3Py3+N3Py1 P,y
3 cl—c—c—c—clz— C— and c—c'—c—d— c—-c!— S3=N2Py Piz+N3P3 Py3
4 c%—c—c—c—c—c ani:IC— C—CT c—cCc— c—é—c | S4=N2P) P 5+ N3P31 P11 Py,
3#m C€—C—c—CcHc—C}€— amd c—CHc~CcHhc—c—c—C S342,=Pl1" 3

| ! : n
442  C—C—Cc—CHAC—C}C—CadC—C—C—C— €HC—CFC—C—C §42,=P) - 5
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EBXR:
fi=kPy P, (1 — P, = Pp)+k(P,Pyt P|3P21+P12P23)(1—P31)—A|
£,=2[ k PyP,P;,+kPy (1 = P,)(PyPy+ PPy + PPyl — 4,
[i=kPy(Py+ Pyy)l (1= Py,— Py)Pp(Pyy+ Py )+ PyPyj]
+ kP,Py[ Py(Py+2)+ Py Pp(Pyt+ Pyll+ k (P3Py+ PPy
+P|2Pn)[P31P12(P2|+P23+2)] — A,



1§

E % ARAECERHAENZBHRRERYE °C- NMR #% 17

f4=kP31(Pz|+st)(P12+Pla"PuPn_PlzPu_P13P31+2)+kP3|Pn
(—Pé-—1’221—2P2,P23—P3,P23—2P21+P23+ P21Pl2)

+k (PyyPyy+ PPy + PypPy)(Py Pyt 2P, Py — 2Py —
Sfs=kPyPy[(1— Py~
[(1_P31)2+2P31(1_P12_P13)]—A

P32|)_A4

Py)+2Py(1-Py)l + k (P3Py+ P3Py + PPy)

Js=kPyPy, (PyPy+1)+k (PyPy+ PyyPy+ PypPy)(Py Pyt 1 )_As
KA, — 4, SR RAKEFRLRE.
Al Newton — Raphson Jis#f17R#, A[K&MME, HRETAREZ H%¥S
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ro= _k_u_ = NIPII = P,
! k., NI(P|2+ PU)F F(P|2+ Pu)
, lczz_ _ F[Nz(Pzz-i- Pu)-i- N,(P32+ P”)]
2 k;, N,P, + N,P,
5. EMbBER
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Tab. 4 The cakulated value and experimental value of spectrum

Species Calculated value Sum Experimental value Difference
Suz 7.973817 7.973817 7.4 —0.573817
Sy 12.876410

Sust 18.538380 31.414790 31.6 0.1852074
Sup 12.021440 ‘
Ty 1.405636

Tyst 5.793038

Ts*s+ 8.734132 27.954250 26.5 —1.454250
Tgy 3.4171 34

Tgst 8.153488

Sy 2.767383

S5t 7.968493

Ss*st 8.093620 30.400120 31.0 0.599882
Tpp 2.188505

Spy 5.035125 .
Spst 13.503260 20.726890 19.2 "~ 1.526886
Spg 6.438206

Pgp 2.188505

Pyt 11.570620

Pytyt 15.932810 36.130140 38.9 2.769859
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Tab. § Kinetic parameter

P11=0.43 V P12=0.47 Pi3=0.10
Py P31=0.61 P1»=0.24 . Py3=0.15
P31=0.67 P33=0.33
r1=0.26 r, =1.37 r3=6.42
ij ry1=0.32 ry3=1.61
rl=l.l3 72=0.66 Y]x"2=0-75

Tab. 6 The percentage distribution of methylene sequences

Length 1 2 3 4 5 6t
Experimental value (%) 26.01 19.68 22.14 6.85 14.06 11.25
Calculated value (%) 26.86 20.24 21.68 8.48 9.32 13.42

Tab. 7 Diad sequence distribution
Diad EE PE EP PP Pq
Calculated Value (%) 22.55 25.04 34.77 12.77 4.87

6. TRIELERBENZAERWAILR

(1) MgCl, 88 #k(91 —4—23—1)F MgCl/NaY H & 8 k(91-4-23-2) B
MgCl, AE&EF MgCl,/ NaY FE SREN K RABRHZRILEYH °C - NMR
MREFITXS.

Tab. 8 Dependence of copolymerization on support

Catalyst No. n n=1 n=2 n=4 n=S5
91-4-23—-1 1.13 26.01 19.68 6.85 14.06
91-4-23-2 1.18 22.68 18.59 7.81 18.59
EE PE PP Pq P (%)
91-4-23-1 23.84 23.10 © 12.08 5.90 47.54
91-4-23-2 23.98 23.28 11.45 5.45 46.27

A NaY 5 r, K, MABSRTRE, KED I M2HERESMEL, KEN4
SR SHTEESGNA, TREFHKEHBRANKA. 91-4-23-2{kFE$ EE, PE
THITTHS ML, W Pq, PP ZHIGTASHRD. RUREAR & RAMELEA T NaY
MMARETRMAERAMTHBHEA, PRENESYNEHWARATER,
%t FVOCL,/ MgCl,/ ALEt,CLFIVOCl,/ MgCl,/ SiO,/ ALEt,Cl, # {L. 37tk & 7 K LK
M.

() HHEMESHARBAER HHARELRSRORESYH n, =33.52, ny=
9.21, P%=55.10, TiHRELHNREARNAROEEY n,=26.01, n,=14.06,
P%=47.54, MEKEN | WEFEABRABEASBEATEE, MRKKET

- REFIINHDITEE, IRUTRENERYAR, HERARAEH.

(3) RBWARMARBARBAN  SRAAARRNY NMR EHR LIS,
Spp Tosus Ty T, RIEFEFMOM, TIARIEA PP EH), KR IER 00 T
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THE “C —NMR STUDIES ON THE COPOLYMERS OF ETHYLENE
AND PROPYLENE PREPARED WITH DIFFERENT
CATALYTIC SYSTEMS
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(Zhejiang University, Department of Chemistry, HangZhou, 310027)
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(Centre of Analysis and Measurement of Zhejiang University, HangZhou, 310027)

ABSTRACT

By utilizing all spectra data and dividing them into six groups, in the pres-
ence of inverted propylene, a ternary copolymerization model was established to cal-
culate the sequence distribution of copolymers prepared with different catalyst sys-
tems. The results agreed with observed values very well. This model is applicable
to case both having and not having inverted propylene in chain. This method not
only can be utilized in calculating the area of peaks and kinetic parameters r'l > Iy
but also can avoid the difficulties of separating peaks and the errors caused by
separating peaks reluctantly.

Key words Complex carrier catalyst, Ethylene— propylene copolymer, NMR,
Sequence distribution





