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AXMET—FFRAALRARALEHN L, 2-RT b fiE 7 4
50.3MHz “C g #%- S #7 B o & (T,) #4% Overhauser & 5 (NOE) {i.
# H Schaefer logX* X B4 AR FHBEXF TS, HRT 1,2-
RT_HABERT® "C-NMR RBEMHMENABEALELEHHLEZ. AARS
W EENGERESKZE AOBK, REMWAEERTHFARRZH LG A
2,°C Aa-migBE (1/T,) B L, 2-BY&), » T L AN,
BC-NMR #%#B%EMNF R IEF. NMR RABNLEHELGREALAR &
P o AR RS R P A,

XKEIH RT IS BTN BB R

EMRITIECERI, ARUERKTH NMR BRITHSEFE-—ERNXR.
Levy MIEMEVEEMAR TRFENBR T BEE—RFEFHH "C-NMR H¥RIT 4,
ZAERY °C T, HESRYABEFABERESBEZE A6 BREUNEEXR. SRy
ERET NMR HEBREEFEGE, ER TSRO ASTHESEN S FRIEEE A
BAS FHERIBFILRAL., R4 FHAERRTHARTREIR R ER T EA SR
ZH R, B SERMEFENEEEREX. Hit, 5T #a g nis sk L ERen
NMR #BTAMBREXMERER. BRAREHEMARTENZHNER, TR
¥ NMR EARFR SRS E HNEBSHERDEEEREAERAEXN. AT
ERE T —RIIRBERRABREHE 1, 2-BT ZHESERRERF #50.3 MHz “C
BE-&KBBRE (T, BESRE2EMEEESR) R overhauser 3% i (NOE: Xf
H X B, °C E S FikiSrEENN) MERFE, RT 1, 2-RT ZHERRH N
NMR SIREIAE R R R K SRR IR R,

* 1987 £ 12 A 14 BB ERERBVFELKHME.
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L # a0
BRERAETZEECKE-FRESEF P AR, KRN ARSRmMEET,
HERSIFIT* L.

®1 BENERSK

7 = L-3 D-4 V-61 L-6
MR 1, -8 * (%) 41 32 24 16
R 1, 4-%%5(%) 52 32 27 13

1, 2-4£%5(%) ‘ 7 36 49 71
[71b, (d1/g) 3.06 3.01 3.39 2.99

a, BHEBALIEENE; b, (9] T 30°CHEPRE

BHRIFEE (CHsCH:), &BRDT 995% , HARNEIARMATI £ MAE
(CDi) . MARE (CDCL), MAPB_FE (CD.CL) =MBEHNEZSEN 95%, 3
ST A= :

MR IRBRE 52 200 mg/ml, BIRBEHHEITESILE,

2. NEHHE

(1) F  NMR MR Varian AT XL-200 pkrfFEMH-2E# NMR i {Xi:'
HEAT.

() ERFHE T, KM [180° —7 —90°], pkrEsl EEMEENE. KHA
AT 5T1maxs BIN 60—100 Yk, BESLIREE% 22—24°C, WRAIRZE KL% 10%, BT
10% RE IR ' '

1. M, — Mz) = — }‘— + 1,2M.,

1

RNAELKOAEITE.

NOE %%mé%ﬁ%ﬂﬂ?”%ﬁ?‘i&iﬂ]ﬁ BES T, B/,kHERE 8 &, &in 180 d(
NEREMRENT 5%.

log X* 3 AR BAOHIA FI B 4RHY Basic IESERFZE TRS-80 HHEALEIHE,

R 5 ®

1. NMR &85 AS fixH

% 250 T & RER R LB B PR R °C T, F1 NOE B R RER: 548 Ez
FINERES R £ Ao, RHRIEEBHEYHEE A6 B, EXBRD T EHSHE
/N, NOE EHARKNEY. XRIMEE A6 X BERENASSNOMZ2EN, &
EEE AR, NMR SaBuE®R (1/7,) %, :

kﬁ%%ﬁfd‘:f{&tpjigﬁﬁ?ﬁﬁﬁ?%,—mkﬁ?%&lﬁlﬁﬁﬁﬁf’ﬁﬁ‘wﬂ%ﬂ?ﬁﬁ B
—ARRHTFHBSER S TRNBEEARERLER.  E—ERXTI—fERR,
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 R2 REBBEARBFSR T, (B)f NOE ffH(211C)

—CH,— | —CH,— 1 —CH,—

a5* | —cH= | =cH 3 2

Y (i ),,, : | (1T | (ccd) |—cm—ccvey| (cvd)
cm? T,|NOE| T,| NOE| T, |NOE| T, |NOE| T, |NOE| T, |NOE

CH,cH,| 0.4 [1.91] 3.0{0.61] 3.0]0.92! 2.9 {1.23| 3.0| 1.32 | 3.0 0.60] 3.0
C.D, 0.7 |1.73] 2.8 {0.57] 2.4|0.98| 2.8 |1.22]| 2.9| 1.13 | 3.0| / | /
cDCl, 0.8 |1.89] 2.7 [0.63 2.5]0.82| 2.8 |1.04| 2.9| 0.88 | 2.6 0.65 2.7
C,D,Cl,¢ 1.5 {1.12] 2.7 |0.42] 2.6 ]0.57 | 2.7 |0.74] 2.7| 0.59 | 2.8 0.39] 3.0

C.H,CcH, 0.4 1.40] 2.9 |o.56{ 2.8 | 0.70 | 2.9 10.96 | 2.9 0.83 2.910.46] 2.8

Da | CoDs 0.7 [t.30] 2.7 |0.52] 2.8 0.65| 2.8 0.88] 2.9| 0.74 | 2.7 |0.45| 2.8
cbcl, 0.8 |t.27] 2.6 [0.51] 2.8 |0.63] 2.7 [0.83| 2.8 0.85 | 2.7 0.47] 3.0
¢.D,Cl, 1.5 lo.s8] 2.6 [0.35| 2.8 | 0.44| 2.7 |0.56| 2.8 0.55 | 2.8 |0.29] 2.9
CH,cH,| 0.4 [1.21] 2.8 |0.46] 2.9]0.67 | 2.9]0.88| 3.0, 0.74 | 3.0 0.43] 2.9

vog1| CDe 0.7 |0.90] 2.7 [0.41] 2.7 |0.59 | 2.8 [0.75| 2.9 0.67 | 2.8]0.43] 2.9
cDnCl, 0.8 |1.11] 2.6 |0.43] 2.6 [ 0.61| 2.6 [0.81| 2.9 0.82 | 3.0/0.41] 2.9
C.D,Cl, 1.5 (0.68] 2.7 [0.29] 2.6 | 0.40( 2.7 |0.49{ 2.7 0.52 | 2.8]0.28[ 2.3
CH,cx,| 0.4 {0.59 2.7 |0o.26| 2.7 ]0.50] 3.0]0.41} 3.0| 0.34 | 3.0]0.47]2.8

.L—‘6 C.D, 0.7 [0.56] 2.4 [0.27] 2.5|0.43] 2.6 |0.37| 2.9 / / |0.48] 3.0
CDCl, 0.8 [0.62] 2.6 [0.29 2.7 {0.45] 2.7 |0.58| 2.6 | 0.43 | 2.8|0.27] 2.5
c.D,Cl, 1.5 [0.38) 2.3 [0.18! 2.3[0.29| 2.6 [0.54] 3.0 0.39 | 2.60.16] 2.4

a1 A0 AWT M (6 =8.5(cal/cm®) /11 FUBFZABWESHZE; b C. T, VA SIEFRIRL,

s RL, 4RI 1, -G, 15 S A TR B RO AU 3 A SRR AR 55 o; CD.CL,
%%ﬁ%_%x
BRYARER. —EA—RABRUNBERES R, &7, 6 IANKEEE. 5
—FiE A— R SRR RE SR E A8 = |5, — o] HFIE. Z—E%#{F’%
T, A BN, BIREAS FHBRSHEN S THGEEZEREE, AR, £REHS,
ROFHRSTRE, S FREEERN, MERRBENH, A THERARIBER, K5
TREAT GRS, > FRELERER, BRERERE. E8KRH, °CT, EEBR
THTWHEER. RNfkEE A6 8K, T, BK. XNERWKH, NOE ERRTHRER
PMEMERERAZHRIEER, & °C-'H BERAOEARESNBBRIE, HE &
ERAEBERERME (or < 1), N NOE B AME 2.988(=~3.0), RIXELEH,E
ALBAMHT, 1, 2-5 T 28 "C-NMR HHRPNTFIFHBINER "C-'H BRELTIEAM.
Wi, NOE {EEE As #EinfmE/h, P ERBERERANEHRERES EN. LR%
BERZVLERREN G, kﬁ%%&ﬁﬂzﬁ@ﬁ?ﬁ%&?ék%#, NMR 3% %
¥, NOE &/,
O RIEFEERBT.EME L, - T SRNEME T/, RBEKERAERE
. BT CREN S TR AEBER, UM L, 2-ETSEMCHENS BB ER
HZBENEERER, T BB/, 8 4T,/dv A0fE. BHE3FUEFR, dT,./dV HEH5 As
R, A, dT./dV T/, R2FR. EMB—MAERATERY NMR %R
Em, EREFT, KO FHESIHEHBERK, WERE 1, 2-ETH S, KRk
KREBETTHHE, M dT./dV NERERK. MERRENH, KO FHEARE LK
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®3 T.H L 2-ETEE (V) PEAE T,/ - 10°)

. AG .
B W | (calfonsyn [FCHR—(TTTY—CH,—(CCC)|  =CH, | —CH=(V) | _dpy_
C¢H,CH, 0.4 —6.37 —~12.3 —10.1 —20.1 —4.57
C.D, 0.7 —8.53 —13.1 —9.78 —18.7 —5.03
cocl, 0.8 —5.58 —7.78 —10.5 —19.6 —4.12
c.D.Cl, 1.5 —4.36 —5.90 -7.42 —11.6 —1.65

B, 1, - SN NS e REERAEMRA RS AR E, i 4T./dV H3HERN, x—
SEREP,EREND, NMR BBTARNEREMORBREERREN PR (THZ
5 B, ERRBH T PEE 1, 2-# 1 SRS LEEHEREV TXMEm). Hit,
NMR 753098 K 4y T Mokt , B 47 72 B Ao R gt 47

2. ir B Ezh R0 X |5 16
W UC-'H ERMEEEBAEFHBIER, °C T, F1 NOE T 4R|E R4
}L = 2.190 %X 10°[f(ey) + 3f(s) + 6f(ax)] (1)
- —f(on) + 6f(ess)
OE =1+ 3.976
NOE ~ 1 + 3976 [ ~Tes e ] )

AP o =wg—owcs v =uwc, 03 =wg+wc, wygFoc 3N HRFIEC A Larmor
WK, (o) AHEFERE. XNE&REYEZERERGEEBHEXR RS R, f(w‘)v k!
= EBOER ‘

— r A
) = =" )

T HEBRERMEHEXKE. AL2XEEERNT, PHEXHEAEENEZRHERE
A, BEAERYEEBIESRER, RS E4MNSEEsIE T . ARNESBATEE
RERMEXEE, R SEPOEXREIE S S8R, E—ClN4H. BREREYHEX
BESHERRBRES™, HhEE HAUE Schaefer AT log X AW HE2pr bg ¥
A
) — = TFP(s){ expss — 1}ds . 7 .
1) = | it et e = RGBT “

7 =r/r, o= ”; — 1 s= log,[1+ (& — 17/, b BRI, Py RALAER

BRI REERNSE (P 8K, HRNASHHAE).

ATAERHA Schaefer iy log X' WAL HITHIT THIE., BOHNUEERHT
F4, AUSERTUEN, BE AR, LN FHEXNAIERARLE, HE%
BRI MME T, XM PEE A AT/ FRILIBEHK. BHb, Schaefer ZiA% P RNt
ERERERMEFEHERNERE"Y. PRUN, REEBHERD, EEHESHEHRA
B, XRZEAE A MM, K5 FHERENRE MR, 238 E5Z R
Hl, ERENAEREETEATHD B TELH. Eif, PHENESTR

7N,
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®4 —éﬁ—ﬁ T, }k NOE [ ad {2k

A5 LRl

BESS | B A |ajonny .
Ticu(S)| NOE | T,en(S) NOE —log 7 P
L-3 CH,cH, 0.4 1.32 3.1 1.33 3.0 10.69 23
1-3 C.D 0.7 1.13 3.0 112 | 2.9 10.70 17
L-3 cDCy, 0.8 0.88 2.6 0.88 2.8 10.72 1z
L-3 C.D,Cl, 1.5 0.59 2.8 0.58 2.6 10.76 7
D-4 CH,CcH, 0.4 0.83 2.9 - 0.83 2.9 10.50 28
D-4 C.D, 0.7 0.74 2.7 0.74 2.9 10.55 15
D-4 cDCl, 0.8 0.85 2.7 0.85 2.8 10.70 12
D-4 ‘c,D,Cl, 1.5 0.55 2.8 0.55 2.6 10.72 7
v-61 C.H,CH, 0.4 0.74 3.0 0.75 2.9 10.48 19
v-61 C.D, 0.7 0.67 2.8 0.67 2.8 10.55 13
v-61 cpcl, 0.8 0.82 3.0 0.83 2.8 10.69 1z
v-61 C.D,Cl, 1.5 0.52 2.8 0.52 2.6 10.69 7
1-6 C,H,CH, 0.4 0.34 3.0 0.34 2.8 10.20 13
L-6 cpcl, 0.8 0.43 2.8 0.43 2.8 10.35 12
1-6 c.D.Cl, 1.5 0.39 2.5 0.39 2.5 10.51 7

&5 PR, 2-HWEEN a0 foZ&fL

A& (cal[cm3)*/3
0.4 0.7 0.8 1.5
7% 23 17 12 7
36% 21 15 12 7
499 19 13 12 Y

T (sec)

1 1
“or 0.8 1.2 L6 A 05 % 7.6
Ad(cal/cm?)t/2 - Ad(cal/em?)ive . ’
|
1 =CH— Biy AS-T, BH%ZR. B2 —CH— By AS-P g%k,
O, 1, 2-8#T&E7%; X L, 2-#H{&HE36%; Oy 1, -V EET%; X 1,2-#%---&8 36%:;.
Ny 1, 2-ETER49I% X5 1, 2-gEFi- @, Ay 1, 2-BHTT S8 49%.

L -0 SR 71%,
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&SI THEARBER G PERE 1, 2-# T EEOTHE, ATUFHERER S, P
1ERE 1, - TS ME/N; TE A0 BAMEF CDCL fi CDCL, th, PERK 1, 2-
ETERNEML. X—ZREVBHRATEREN D NMR BRTANEHREN D
RELELEEAR RE P EUR.

3. BN M Ak HiE

TRLER (B 1 RE 2) &A1, 2-RT ZF NMR BBITHOENBRGK
BE 1, - EBARMNAR. B 1FH, 1, 2-ETEERON, T, 5 As B2 LER
KBEE 1, 2-HETHEE, T, 5 A B BEE/N; 1, 2-#TTX 70% K, T, ERRHRE
As ML, B 2FUR PHE AS LR R T XA, 1, 2-HWROR, PR A
RIZEfLEL 1, 2-STHRENERE. IRV, 1, 2-#TRS, HTHRERER, B
NMR 35 EINTR /s T 50 T S R , IR B de s B,

£ £ X ®&
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SOLVENT EFFECT ON THE “C-NMR RELAXATION OF
’ 1,2-POLYBUTADIENE

MAO Shizhen @ SHEN Lianfang QIAN Baogong

(Wuhkan Institure of Physics, Academia Sinica, Wuhan)

NI Shaoru and LIU Jinjiang

(Changchun Institute of Applied Chemisiry, Academia Sinica, Changchun)

ABSTRACT

Carbon-13 spin-lattice relaxation time (73) and nuclear Overhauser factor (NOE) series of
1,2-polybutadiene samples with different microstructures in four different solvents were measured
at 50.3 MHz. The data were fit by using Schaefer’s asymmetrical logx® distribution. The re-
lationship between solvent effect on C NMR relaxation and the structure of 1,2-polybudiene
was studied. It was found that with the increase of the difference of solubility parameters
between polymer and solvent (A 8), the extent of cooperative segmental motion of the polymer
in solution tends to be easier and spin-lattice relaxation rate (1/T:) becomes greater. When
1, 2-unit content decreases and main chain becomes more flexible, the effect of solvent on “C-
NMR relaxation becomes more considerable. NMR relaxation parameters are more sensitive to
the variation of structure in good than in poor solvents.

Key words Polybutadiene, Solvent effect, NMR Relaxation





