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X5 “F-NMR, Ziegler-Natta f{LF . RELN . RT =M%

Ziegler-Natta & Ni(naph),~Al(i-Bu);-BF;0Et, (f&i#k Ni-Al-B) A RET =
# (Bd) RALESD, EhOLEW EREOREMBEEHE BARAY. 5 R 8KR
SHEBESE, NEI1—61L R HIZhR iR EEN Al/B(mol H)FEE0.5—1.0
ZWELEN F/Al=6—3, Al/B>1 B F/Al<3 i}, BRAEBBERE. BE, RIIK
ATEME. & BAEESEFEREGHER D BASRNSBREN KN, Al/B BEHR
WA 0.3—3, B AREBIRE, EERL, AR A F-NMR %R E
AR EEEDLE Y ERRETEE.
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HE 1AL, B NI A438%,5 Ni (D A% Ff@g, PR A AT, AN
zﬁ%ﬂﬁ%ﬁﬁﬁKﬁﬁﬁ*ﬂﬂlﬁ@ﬁbﬂﬁﬁ% TSR AR B AL M
R R T %, MIRSEEASEMR, HENESHMR. BR, —148.8ppm A4
R F-B-Ni ZE5WELENRE, f1—151——152 ppm A& JE BF;0Et, 5Ni(naph),
R#|YP S BARER FUTTR. BREM: Ni(D)3d® 8 b REEX B FRRBRSRAL
F OB ERI PR, SIE ove R B30, REMBESFIRE 2.04 R 4.65ppm,
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StRF Ni(II)-F F1 B-F B FROFLIREE, 7 Ni-F f1 B-F @RIHFE FROZHRIEA.

&{ppm) ' é (ppm)

‘ B1. “F-B-Ni” FaWEkREYF-NMR %

Eﬁ] a, BF,OEtz, B/Ni: b, 113; ¢, 45.3; d, 22.6; e, 15.1;

#M: a’, BF,OEt, + 38 (ROH), ®/@=0.6; B/Ni:b’, 533; c’, 267; d’, 118; &', 76;
e, 563 CF,COOD ffegiaB. “F MLERMBIAE, Sip = —78.50(ppm)

3. BF,OEt,-Al(i-Bu); %
%Ak R h AR e B R AR HI 9 32 #  RE
3 BF,OEt, + 3 Al(i-Bu);—>Al(i-Bu),F + Al(i-Bu)F; + AlF;
+ BF,(i-Bu)OEt, + BF(i-Bu),0Et, + B(i-Bu);OEt, (2)

HEREF A-F K&, HER AlG-Bu),F;_,, n=10,1,2, XESFERELESHH
Lewis BERbEan, MER M IEMRE /R, & ove HENE2 ML 2 1 b, 5XE[12]
ﬁﬁl’(i’gﬁq] (AlFs-.)H"_s)’ n= 0—5, &vg f£ —150——155 ppm, ELEERR EEd,
F/Al= 0.5, 0.85, 81z 7 —170—180 ppm, 7L —140 ppm HHEFHA—KECILE 2 H%R
C), HAAMI L. Hi%E 2 AibpyBTE, F/Al > 100, svp 72 —142——155 ppm,
& 572 BF,OEt;, ovp — —153.5ppm, HIMFEAREYSOBE, KREBIHE=4A /)
%, AlG-Bu).F;_, &5V EEWIERE. ¥85S BFOEL ﬁéﬁk‘ﬁ}—fﬂﬁﬂi% X &ve B
Mk /NP, —143 ppm FUEEE BES Al(i-Bu).F Hk, B

4. BF LOEt,-[Ni(naph),-Al(i-Bu);] 6% :

 Al/Ni=6 #l% Nl(naph)z Al(i-Bu), BEBRKLE,NE Ni(D) F1 Ni(0) K&
LB, ‘
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. & (ppm) a(ppm)
B2 BF,OE(,-Al(i-Bu), kA “F-NMR i B3 BF,0Et,-[Ni(naph), + Al(i-Bu),]
(2) BF,0Et,-Al(i-Bu), k&; Al/B=0.02; &% hZM *F-NMR i%
BiTd; (b) BF,OEt,-¥®-Al(i-Bu), tkR; Al/ (a) B-(Ni + AD) #%&; W-BMR; Al/Ni
B =0.002; /B =0.6; (c) AlCI,-HE-Me,NF =63 Al/B=0.04; (b) (Ni+ Al)-B £
RFEU; F/AL = 0.85; [AICL,] = 0.5M %; Al/Ni= 11.8; Al/B = 0.2

B R/ B =0.6 BE-BIBUR KA ove = —153.55 ppm, % Al/B = 0.01,0.025
RI0.04 RRMA Ni-Al Brfeig, MEHPZ—H ovr LB 3K 2; F—FHTRNRMH
Ni-Al BR{L#& pfn BF,OEt, H ove HLEHZ b,

R A e R R R A

-i-Bu
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Ni(0): /Al(naph) + BF,0Et,—{ Ni(0) { /Al ’\ B (naph)
~i-Bu ~i-Bu F
+ OE, (6)
n Ni(0) + m BF,0Et,—>(Ni(0)), - m BF,0Et, )
2BF;0Et, + 2ROH—>BF,-(ROH) + ROH-.-F;BOEt; + OEt, €))

.i-Bu
(paph)Ni(1):’ NAl(i-Bu) + ROH--F,BOEt,—>
“i-Bu 7
o F F...HOR
(naph)B(i—Bu)F( SN ¢ S + OEt, )
< ~i-Bu
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& BFOE, § &, B LE#MAE —153.55 ppm M, EMEKH KX —145—
—150 ppm WEESHE 2 FRLAIABETE M Al-F %o, EHEBRORRHX —135
ppm BT I —AEENAN —159 ppm LHINE,ZE 1, 2 EREN. BAXKN
ZEEARBEER N f1 Ni(0) MIFRRNEADAER. FIUUNNLERER N
oL B EFEF &Y, RABEBHELEF ¥ L REHE, BhTHRRIEASE
HZARE IEH AR R E B , SR W /TR S5, R R A 1%,

5. @fi{tH Ry “F-NMR it

RATHREERS FRREZSHRE, S90E T AMELERN °F 1%, ERNLE4

—152.2
-152.9

R T
~135 —145 . ~—1s5 — 185 —175 —135 —140 —145 =150 —155 —160 —165 —170

& (ppm) é(ppm)

T

B4+ BARAEMLKRLN PF-NMR %

Fk 1. AMBEUERN F EHSHEE —130——170 ppm, A R 4> 24 = A X R,
—135——136 ppm EHAWKRHX, HEAWELARABEER; §HX —159 ppm 4 HBL
— @k hHX AT —152—— 148 ppm, S5E 1, 23 W R, PHXNHBET &
AlF;_,(i-Bu), ,OCH,; A1 BF;_,(i-Bu), &&WH Al-F §1 B-F 8. IFLDIHZ £ %61
SRR BAL EE, BRE —150.01 ppm HFULHIANESE, LFEABILE | FH], &
[HEEEHE Y 0.24 ppm, KB Jp_a1 = 19.2 Hz, 5CEME12]1HAE. XE Al-F &4
ik YAI(1 = 5/2) B BRZEE, REERA FARHRIEAZEMmS RAEA 3.
H—HAE —135.01 ppm HHLHNZEE, SFHRFESY 0.48 ppm, A EIRNE A EHE
BEAY 2 5, AT DUAA X R EH TH#ENEEANTEAHNER, FEUEHAMEA S
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HHIXAKE, BTHRFES Ni(D—F--Al RRIREFX. REFESLTRR
BAENEBERRE SR, UK ERRNA(),BH = R

.~ F -, F N : F N i-Bu
SNi(1) sa1{ Ni() £ ~ard
/;l() “~0CH,,” Ni-Bu o, : 0 “~OCH,,” Ni-Bu
S (¢1))
F1 AHEELEKRNEER
BE_NMR i#
RARRARE X th K mpE | RARM| wegs
(ppm) °
a, Ni-Al-B —134.5~ =151~ —~159.6 12.8 Zi;
Al/Ni=8; Al/B =1 —136.4 —153 Y i g%@ﬁ
sEE @ SEE '
b, Ni-Bd-Al-B L —134.7~  —149.3~ ~159.0 14.8 BEa
Al/Ni=8; Al/B =1; —135.6 —152.5 - | BETRE i
Bd/Ni = 50 o EEG o
¢, Ni-Bd-Al-(B + IA*) —134.9~  —149.8~ —159.0 17.4 e
Al/Ni=8; Al/B=1; —135.7 —151.7 i 5 B
—152.0
Bd/Ni=50; IA/B=1 o3 ZEG
d, Ni-Al-(B + IA) —135.1 —149.8 —159.3 10.5 Ba
w B T gRan
Al/Ni=8; Al/B=1; i —151.7
IA/B = 1.0 Big
e, Ni-Al-(B + IA) —134.8~ —149.8 —159 3.9 i
Al/Ni=8; Al/B=0.5;| —135.8 ZEG BE fiié
JA/B=1 ZEiE —152.2~
—152.9
T e A 58
£, Ni-Bd-Al-(B + IA) —135.54 —149.26; —149.51 —159.6 13.6 -
Al/Ni=12; Al/B =1; —135.01 —149.71; —150.01 BEEFE 7
‘ —134.58 —150.23; —150.48 |
Bd/Ni=5.0, IA/B =1 —E® NEG
—151.8
g % 32

* 1A RECERIRE; Al RE Al(G-Bu),0CH,,

EREEHRBEY/\EHEBER Al WEEARRE S LA FBRN LA E, 3%
ENEER ENEAEMSRERER, il 5 B, W8 r, r. ERE, ri=65, r=
11.5, KB(r,/r)* = 55, pABRABARXY
(AH/H)%* — B 3 cos’0 — 1 D
r T?
#ERRiE, HF TR
(AH/H)%*fcc1 /1
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Y4k £ L —135.00 F1 —150.01 ppm WABEESBEETES £ L, M1 L, E’Jmﬁk,
B85 BF,0Et, iy 6% = —153.55 ppm
TEM, ¥%iF AH,/AH, ~ 18.55/3.54 =
53, i AHI/AHZ = (ry/11)% X—ERA
BUERPRE (D) EEWOFERETK
£, HBRXFAEEBRZLEMY 1, 35
FFETH Al RFREER, 58 50K
AR, XEMI7IRESERS, Al/B=3, " '

Bl Al/F = 1, S8R EE (1) RgEdES Hs5 ReBEFRAZAYNERER

O AT, REXEERNE 1 FHL5R °F BH 3—17%, £ Al(i-Bu),0CH,
feBh L3, R Ni-Bd FARHKHE T, KRB Ni(I) 4™, F-NMR J5Eul H#
B FRIFIFHER Ni(D BE#EROEAEWROEXE.

PL —159.6 ppm X LM EHXBLRENSIHE Ni(O)-F £&¥. “Hfil
B7E'F 2 BREHEHT, MR « LRIERE. HEARKE TR Bd, HRMh
BE.EREREA . SBEMWER RN Ni(0) SEZHE—E.

RATRRY, R CRAUKRBERERS,M a.d %ﬁk%ﬂ’]ﬁﬁ&z 5 E/KE
X e T RS AN B — B

TS, R RT F-NMR #0E— SR, $E B THEA TRERSOL
FACRERER.
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“F-NMR STUDIES OF FLUORINE SITUATION IN NIC-
KEL CATALYST SYSTEM FOR POLYMERIZATION
OF BUTADIENE

CHEN Dianbao, LIAN Jiaxue, YU Yongliang, ZHANG Yubing
ZHONG Chongqi and TANG Xueming

(Qingdao Instizute of Chemical Technology, Qingdao, Post code: 266042)

ABSTRACT

BEF-NMR studies of the nickel catalyst system, Ni(naph),~Al (i-Bu);-BF,0E¢,
(abbr. Ni-Al-B), has been tested. In Ni-B system contained “F-B-Ni” complex, “F
chemical shift moves to downfield from—153.55 ppm to —148.85ppm, because of
the magnetic diploe-dipole interaction between unpaired eelectrons in the 3d® orbital
of Ny(II) and fluorine nucleus as a ligand bonded with Ni(II). In B-Al system the
value of coupling constant Jg_,; was measured to be equal to 19.2 Hz, the over ra-
nge of &wp is about from —145 ppm to—155 ppm. And in the real nickel catalyst
system, one of “F resonances is from —135 ppm to —136 ppm at the downfield,
which might be assigned to the resonance of fluorine-bridged nucleus on the bimeta-

lic complexes, such ale(I)/F /A1<F > due to the presence of dipole-dipole
! ~OR 1-Bu
interaction between Ni(I) and F nuclei, which has been identified by the equation
(AHx/AHz)di' =~ (ry/ 1)
Key words YF NMR, Ziegler-Natta Catalyst, Nickel catalyst system, Polybu-
tadiene





