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ABSTRACT : NMR experiments with various pulse repetition delay time were carried out for the
"N and "C of a natural gem diamond and synthetic diamonds. The natural gem diamond had a
weak "°C peak at 34.1ppm when 30 second pulse repetition delay time was applied. Similar but
more prominent Be peaks were observed at 34.2 ppm with 0.5 second pulse repetition delay time
and at 34.7 ppm with 50 second pulse repetition delay time for the synthetic diamonds. Any mean-
ingful "N peak was not observed for either natural or synthetic diamonds due to extremely low
content of the “N. Significant relationship was observed between relative spin-lattice relaxation
times we estimated and the content of impurities. however, it was not possible to distinguish natural
diamond from synthetic diamonds due to very similar characteristics of their °C NMR signals ex-
cept relative spin-lattice relaxation times.
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Table 1. Spin-Lattice relaxation times in natural and synthetic diamonds

Sample PC abundance

Gem diamond Natural
Pure Synthetic diamond 99%

Natural diamond Natural
Natural diamond Natural
Synthetic diamond Natural
Synthetic diamond Natural

TI Reference
3.5 days Henrichs e al., 1984
5 hours Schaumburg et al., 1994
2 hours Diujvestijin ef al., 1983
300 s Zhou et al., 1994
220 s Diujvestijin et al., 1983
1s Henrichs et al., 1984

Table 2. Delay time and scan number of “C and
"N NMR for natural and synthetic diamonds

Delay Number of scan
time

1 sec 200,000 (c. 55 h)
32,000 (c. 9 h)
1 sec 2,300 (c. 40 min)
1 sec 10,000 (c. 2.8 h)
30 sec 4,000 (c. 33 h)
1 sec 3,400 (c. 1 h)

0.5 sec 16,000 (c. 2.5 h)
50 sec 2,000 (c. 28 h)
blank test* 0.5 sec 16,000 (c. 2.5 h)

*blank samples were prepared with filling a rotor
with ALO3 powder only.

Natural Gem diamond
BN Synthetic diamond
blank test*

1 sec

Natural Gem diamond
blank test*

Synthetic diamond
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Fig. 1. (a) Natural (left) and (b) synthetic (light) diamonds used for NMR test.
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Fig. 2. BC NMR spectra of natural diamond
acquired with (a) pulse repetition delays of 1
second and number of scans of 3400, (b) pulse
repetition delays of 30 second and number of
scans of 4000.
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Fig. 3. BC NMR spectra of blank samples

acquired with (a) pulse repetition delays of 0.5
second and number of scans of 1,600 and Be
NMR spectra of synthetic diamonds acquired with
(b) pulse repetition delays of 0.5 second and
number of scans of 1,6000 (c) pulse repetition
delays of 50 second and number of scans of 2000.
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