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®1 RELHENEMEILERYOARTE R

3k X ¥ A WK
No Ta(C)*
CF,CF,(mol%) CH,CF,(mol%)
Cc-1 0 1¢0 173
c-2 8 92 150
C-3 13 87 136
C-4 15 85 125
Cc-5 20 80 126
C-6 26 74 135
c-7 42 58 174
Cc-8 53 47 208
Cc-9 100 0 326
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A1 ZRMEETHE 'F NMR %, BhBEBEHMNEAR, B 1-b, ¢, 2-cy d, 5=,
6-c, d, #E‘b/l\“@.
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BHTE— SRR LABHEN, ERESBE S PN IRBLE
FBEUE M, Ferguson™ F 188 JKAE A “F BBURINE TRFABLBOBBLR
i, U TE= SRS A BB, AR 188 I8 B 4 ¥ SR LR U
T REMER F-24 B "F NMR i, )

FREZBD>FHIHEIEHEBE S —NMENEY K CFRCHCFCH,CF, #B (*x &R
I, TH). ESRE =S HRBUACEA S, BaMHTHTAmMB-EAM BN
gL, , )

1-a CH,CF,CH,CE,CH,CF,CH,

1-b CH,CF,CH,CI?‘,CH,CF,CF,

1-c CF,CF,CH,CE-“,CH,CP‘,CIL{2

1-d CF,CF,CH,C%,CH,CF;CF,

Hrh 1-b,c BZASHN, & NMR i ERHRA—/ &, 1-d BERERRET
W RATRAERN, TTEHRERBRCENOATHRLERMOEE D, BEER
{RRZHE °F NMR #h RHI 1-a, 1-b, ¢ =AMk, TEREZERNETELER
WIES °F NMR BB 1-a, 1-b, cy 1-d =ik,

2 RERY 92:8 EATEHSSRRECHETUETBERYE "F NMR i, it
B LB AR (1, 2, 4,5, 6F19), Hh 1, 2, 5, 6 SRBMLIBRILAR—T,

B 3—6 RARARRECRALBZHILTD °F NMR i, B/\AKk, X/\H&
ML ER B Beukelman™ MR AHBBNBER - (LR 2). ME2HH 4.9
THGFEARYSF RPN RECAEENA AT LN LG, YARYPIEE
HRVUBTIHEE (8 BHTF %) REIEHIXHAGE (LA 2), THBIARAE, )R
AP S 255 5 UL 2% A B T LM B RO SE e, MR A H 13 WA T % WE K
BB X R 4R i, LA 3. MAEE 2. 3 B, 5-a BB h M & BIM TR R
BN, BERE, B 5-byc, 5-d i,

£2HMT 32A40\A)LL CF HhOMEAMEN AT EERER, SN buc &
RIBIEIR Bk TR AL SR, 75 NMR i L RUF— Mk, KRR ERA 24 MRE R
FIRBERY IR, TR P A S R RB LR RO Z 5 3L R 5 B R e g L, B o
B LRSI/, ZE AR NS 16 4~ (B 3).

AEAR ORI AR LR 56.4 88 "F NMR it E AR E
B 4. ‘

ML L3R AT DU HAE SR 20 RV 8 2 4% SL 0 SO BZ o % B el X3 AN itk i
R, YNEZESREE 13RS F % HERHE 7. 8 —Hk(E 3—6), kN £ Ry
HIELFHA CF=CF, HEERHB, 7-byc M1 7-d RERH, RAERREN P RS &
R4 CF=CF, D FESF—RN%E, SRR T 8RB LROTHEE, HIR
RZAREEHREARRER, XM RS TINERRER 1™ Y4,

SF NMR IEH, R 2155 TS Wi T TS

~~~~CH,CF,CH;CF,CH,;,CF;-++--- CH,CF,CF,CH,CH,CF,CH,CF,CH,CF;~—~
EALILBERHEK, —HER ~CRCH, Mm%, BEAERMKE CH=CF, i
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®2 Ll CF, HubpE MBS H .
NO o B NO % B
1-a CH,CF,CH,CF,CH,CF,CH, 6-a CH,CH,CH,CF,CF,CH,CH,
1-b CH,CF,CH,CF,CH,CF,CF, 6-b CH,CH,CH,CF,CF,CH,CF,
1-c CF,CF,CH,CF,CH,CF,CH, 6-c CF,CH,CH,CF,CF,CH,CH,
1-d CF,CF,CH,CF,CH,CF,CF, 6-d CF,CH,CH,CF,CF,CH,CF,
2-a CH,CH,CH,CF,CH,CF,CH, 7-a " CH,CF,CF,CF,CF,CF,CH,
2-b CH,CH,CH,CF,CH,CF,CF, 7-b CH,CF,CF,CF,CF,CF,CF,
2-c CF,CH,CH,CF,CH,CF,CH, 7-c CF,CF,CF,CF,CF,CF,CH,
2-d CF,CH,CH,CF,CH,CF,CF, 7-d CF,CF,CF,CF,CF,CF,CF,
4-a CH,CF,CH,CF,CF,CF,CH, 8-a CH,CH,CF,CF,CF,CF,CH,
4-b CH,CF,CH,CF,CF,CF,CF, 8-b CH,CH,CF,CF,CF,CF,CF,
4-c CF,CF,CH,CF,CF,CF,CH, 8-c CF,CH,CF,CF,CF,CF,CH,
4-d CF,CF,CH,CF,CF,CF,CF, 8-d CF,CH,CF,CF,CF,CF,CF,
S-a CH,CF,CH,CF,CF,CH,CH, 9-a CH,CH,CF,CF,CF,CH,CH;
5-b CH,CF,CH,CF,CF,CH,CF, b CH,CH,CF,CF,CF,CH,CF,
5-¢ CF,CF,CH,CF,CF,CH,CH, 9-¢ CF,CH,CF,CF,CF,CH,CH,
5-d CF,CF,CH,CF,CF,CH,CF, 9-d CF,CH,CF,CF,CF,CH,CF,
C %3 REZHENUSZEIERY F NMR (LA B Beukelman i3
. ‘ ' 4{:$&§ Beukelman’s i2
No. ] )
(ppm) % B fe2 % (ppm)

1-a CH,CF,CH,CF,CH,CF,CH, 90.8 CF,CH,CF,CH,CF, 91.0
I-be CH,CF,CH,CF,CH,CF,CF, 91.2 f
1-d CF,CF,CH,CF,CH,CF,CF, 91.7
2-c CF,CH,CH,CF,CH,CF,CH, 93,7 CH,CH,CF,CH,CF, 93.0
2-d CF,CH,CH,CF,CH,CF,CF, 94.1
4-a CH,CF,CH,CF,CF,CF,CH, 109.3 CF,CH,CF,CF,CF, 111.0
.0 ' CH,CF,CH,CF,CF,CF,CF, 0.3

¢ CF,CF,CH.CF,CF,CF,CH, :
5-a CH,CF,CH,CF,CF,CH,CH, 111.9 | CE,CH,CF.CF.CH, |  112.5
5-b CH,CF,CH,CF,CF,CH,CF, 112.3 '
5-d CF,CF,CH,CF,CF,CH,CF, 112.6
6-c CF,CH,CH,CF,CF,CH,CH, 114.9 CH,CH,CF,CF,CH, 115.0
6-d €F,CH,CH,CF,CF,CH,CF, 115.3
7-a CH,CF,CF,CF,CF,CF,CH, 119.5 CF,CFiCF,CF,CF, - 119.5
8 b CH,CH,CF,CF,CF,CF,CF, 121.8 CH,CF,CF,CF,CF, 122.0

c CF,CH,CF,CF,CF,CF,CH, 1221
8-d CF,CH,CF,CF,CF,CF,CF, :
9-b, CH,CH,CF,CF,CF,CH,CF, 124.3. . | CH,CF,CF,CF,CH, 124.5
9-d CF,CH,CF,CF,CF,CH,CF, 125.1
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W4 56.4 KM UF NMR 5 EKE-

HERYAK % B R @
BAAS
CF/~=CF, | CH~CF,| 1 2 4 5 6 7 8 9
c-1 0 100 81.8 | 6.5 5.8 5.8
c-2 8 92 72.8 | 2.4 11.8 4.6 3.4 5.5
c-3 13 87 59.4 | 1.6 21.0 4.2 2.3 11.3
c-4 15 85 49.8 | 1.6 27.2 4.2 2.2 0.6 13.1
c-5 20 80 4.9 | 1.5 31.1 3.9 1.8 | 0.6 1.2 15.0
c-6 26 74 41.2 | 0.8 36.1 3.2 1.2 | 0.5 1.5 16.3

CH, ¥, # 2, 5, 6 IR EEANE, 5 Tedder B HEX & 8BRS NRAE AR
B—8(BE® ~CH,- f1 ~CF,- ¥EHEXSFIFEE CH;,- Ml CF;.),
" 188 Jk /@ YF NMR % EH 81Kk T XAEE, Al 5 S

CH, : CF,CH,CR,CF,CH, : CH, (I)
' CH, : CR,CH,CF,CF,CH, i CF, (II)

B () EERELET 5-a &, %8 () BT 5-b,c &, EiThANENENRE
HE, ERRMIFEN NMR % EHARE 5-2 i, XRFE—F TELTERBZERS
h—HAR ~~CH, #EHmE, REEMRKE CH,=CF, i CH, ¥, Y4RETH
MM LR, — B3 ~CH,-, 3 CH=CF, f1 CF,=CF, MKW} St %, 7T
MigErhEH. M CECE, #RBLHBAT BRATF %), 5-1 WEHBIH/, BEKH
B 5-b, ¢ A1 5-d #&, LI/SBE CRCF, &®Min, 5-a L., XRIEXTHEH
E~~CH,  ERBTH LB TIA LR R K, T CRCF,

£ % X wW
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THE REACTIVITY OF THE SEQUENCE RADICAL IN THE
COPOLYMERIZATION OF VINYLLDENEFLURIDE (VDF)
AND TETRAFLUOROETHYLENE (TFE)

ZHOU Renmo, WU Wenchao, LU Meili and ZU Zhenhao

(Shanghai- Instituse of Organic Chemisiry, Academia Sinica, Shanghai)

ABSTRACT

A series of VDF-TFE copolymers of different composition were studied by 56.4 MHz and
188.2 MHz high resolution F-NMR spectrometer. These results indicated that the chemical
shifts of central —CFs— group are not only affected by the first and the second neighboring
groups, but also by the third neighboring group. VDF and TFE seemed to copolymerize in a
random way. The growing polymer chain radical —CF;- or —CH,- is strongly favored over
the CH; end of CHy=CF3j, and the growth of the chain radical —CH." trended towards CFs=
CF, in the copolymerization of VDF and TFE.

Key words  Vinylidenefluride, Tetrafluoroethylene, Polymer chain radical, Fluoride

nuclear magnetic resonance spectrometer





