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54.4° ,

(HR/ MASNMR) [,

( HR/ MAS) , /
, OVARC (21, /
, HR/ MAS Bc
'H ) : HR/ MAS Iy
13C lH 13C ,
BC MAS , HR/ MAS
, CP/ MAS
'H , HR/ MAS 'H :
NMR H , 'H NMR ,
1
1.1
BRU KER AVANCE 400 (SB) . HR/ MAS BRU KER
4 mm/ 15 kHz HR/ MAS , H Bc , .
, , +2 Hz. Bo
BRUKER 4 mm/ 15 kHz ZrO, HR/ MAS 50y L
BRU KER 5 mm BBO , 197g 3p.
BRU KER 4 mm/ 15 kHz CP/ MAS , BN
'p, BRUKER 4 mm/ 15 kHz ZrO,
1.2
66 %
HR/ MAS : 50U L , (
). , ,
1.3 NMR
NMR H P1:10.0U s, PL1:1.00 dB, SW :4 006
Hz, 'H 400.13 MHz, D1:2s.

Bc P1:10.00p s, PL1:2.80 dB. *C 100.61 MHz, D1:3.00 s,
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SW :24 035 Hz, 'H PCPD2:100U s, PL2:1.00 dB, PL12:20.00 dB.
Bc MAS , hpdec , P1:11.00d s, PL1:0.00 dB, D1:2.00
s, 'H:PL2:3.00 dB, PL12:0.00 dB, NS:1k, :4 000 +2 Hz.
HR/MAS 'H , P1:10.00Ms, PL1:4.20 dB, D1:1.00 s, SW:4 006
Hz, 01 P:18 801 Hz. :4 000 +2 Hz.
HR/ MAS C , zgdc , P1:10.00M s, PL1:5.00 dB, 01P:10
061 Hz, D1:2.00 s, D11:30 ms, SW:24 035 Hz, 'H , PCPD2:100
Us, PL2:4.20dB, PL12:23.70 dB, NS:1 k, :4 000 + 2 Hz.
HR/ MAS BCDEPT 90, ®GDEPT 135 'H'H

TOCSY, 'H¥Cc HSQC

2
CPIMAS , BBO HR/ MAS Bc 1 ,
2 ., CPIMAS
1 . HR/MAS BBO
2
d

150 100 50
8
1 CP/ MAS Bec (a), BBO Bc (b)) HR/
MAS Bc (c,d)

Fg.1 3C gectraof wlid nature rubber acquired by CP/ MAS probe(a) , acquired by BBO probe in
CeDs(b) , acquired by HR/ MAS probe for solid nature rubber (c) and latex (d) in D,O

FHS
(a (b)
—CH; —G=CH CH;—

2
Fg.2 Sructure unit of nature rubber
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1 CP MAS
Table 1 Assgnmentsof *C chemica shiftsof alkyl groups detected by CP/ MAS probe

Alkyl group d¢
- CHs 24.80
> CH(d) 27.92
> CH(b) 33.67
- >CH 126.5
>C< 136.0
2 HR/MAS BBO

Table 2 Assgnmentsof *C chemica shiftsof akyl groups detected by HR/ MAS probe and BBO probe

Alkyl group 8 c(HR/ MAS) 3 ¢(BBO)
- CHj3 23.67 23.67
> CHz(a) 26.79 26.79
> CH,(b) 32.54 32.54
- >CH 125.4 125.4
>C< 134.9 134.9
1. HR/ MAS Bc
BBO Bc ,
, 13,C lH_lH , -
2. CPIMAS Be ., HR/MAS BBO
HR/ MAS BCGDEPT 90, ®GDEPT 135 3
BBO , HR/ MAS o H
H 4  H 34
3 BBO

Table 3 Assgnmentsof *H chemical shifts detected by BBO probe

Proton & 1(in CeDg) it
- CHj 1.87 dua
> CH,(a) 2.30 2.33 dud
> CHa(b) 2.30 2.33 dud

- >CH 5.40 dua
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8¢
3 HR/ MAS Bc, BGDEPT
90, BGDEPT 135 (a,b,0)

Fg.3 ¥C, ®GDEPT 90 and ®*CDEPT 135 ectra of
solid nature rubber in DO acquired by HR/ MASprobe (a,
b ,c)

4 HR/MAS

o
~J
[=,}
L
N
(53]
~

MO

1

4 BBO H o (a),
HR/ MAS 'H (b 'H
(0
Fg.4 'H spectra of nature rubber in CeDg acquired by
BBO probe (a) , *H sectraof lid nature rubber (b) and
latex (c) in D,O acquired by HR/ MAS probe

Table 4 Assgnmentsof *H chemica shifts by HR/ MASprobe

Proton & 4(in D20) Flit
- CH3 dngle
>CH,(a) sngle
> CHa(b) sngle
- >CH sngle
'H HR/ MAS 'H 'H :
0.300 : HR/ MAS H
'HH - (>10 kH2) ,
4 kHz , , CP/ MAS 'H
HR/ MAS 2D 'H'H TOCSY 'HC HSQC

( 5 ).
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Fig.5 HH TOCSY and '} ¢ HSQ guictraof wlid nature rubber in D,O acquired by HR/ MAS probe

Fg.6 'H sectraof a wlid ionic exchange resn in D,O acquired by HR/ MAS probe

HR/ MAS 'H o, HR/ MAS
H , - CHs
- UL_,/—JUL
10 8 6 4 0 -2
8"
6 HR/ MAS H

6) .
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3
‘HR/ MAS ,

, 'H, 8¢ ,BCDEPT9 “CDEPT 135 2D
NMR . CPI MAS H Bc sIN ,
[1] . [J]. 2001, 12(14) :6.

[2] , , .. OVARC HNMR [J1. , 2001, 18(3) :235 241.

'H AND C NMR STUDY OF NATURAL RUBBER USING A
HIGH RESOL UTION MAGIC ANG. E SPINNING PROBE:
A COMPARISON STUDY

WANG Xiaocjun, YUAN Zzhi, ZHU Cheng-fe
(College of Materid Science and Engineering, Nanjing University of Technology , Nanjing 210009, China)

Abstract : 1D/ 2D *H and *C NMR spectraof lid natura rubber , natura rubber latex and
disolved natural rubber in liguid phase were acquired usng aBRU KER high-resolution mag-
ic angle sinning (HR/ MAS) probe, a BRU KER olution broad bore (BBO) probe and a
BRU KER 2lid CP/ MASprobe. The resultsobtained from the three probes were compared.
The results showed that high reslution *H and Bc ectra could be obtained for lid nature
rubber and rubber latex by usng the HR/ MA S probe, suggesting that the HR/ MASprobe,
interms of dgna-to-noise ratio and sgnd line width, is more advantageous than the CP/
MAS probe for NMR studieson lid natural rubber.

Key words: NMR, high resolution magic angle inning (HR/ MAS) probe, olid CP/ MAS
probe, lution BBO probe, natura rubber



