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An analysis of the characteristics of brown diamonds from Mengyin in Shandong
Province under transmission electron miciroscopy (TEM)

WU Gai-chao'? and YU Xiao-yan®
(1. Beijing Commerce School, Beijing 102209, China; 2. School of Gemology, China University of Geosciences,
Beijing 100083, China)

Abstract: The color of brown diamond from Mengyin of Shandong Province is caused by many factors. In order
to verify the relationship between the brown color and the plastic deformation and analyze the characteristics of
brown diamond under the transmission electron microscopy (TEM), the authors collected brown diamond sam-
ples from Mengyin Victory 1 rock tube, and made experiments on dislocation configuration of brown diamond,
dislocation density and mineral energy spectrum under transmission electron microscopy (TEM) and X-ray ener-
gy spectrometer. The results show that there exists wafer nitrogen in the sample, demonstrating to some extent
the dislocation configuration in darkened brown diamond of Shandong and suggesting that both the interaction
between dislocations and the dislocation reaction types are very rich, and these characteristics are based on the
premise of dislocation motion. Dislocation density shows in a sense that the diamond samples have a certain de-
gree of plastic deformation, which provides some quantified reference for the connection between the brown color
and the plastic deformation.
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1 MY-38
Table 1 Dislocation density of sample MY-38 1992
em 2 8.9x10*  1.6x10° 2.2x10°  8.1x10* 6a 6b X
41.6%
1 MY-38 1992
8.1x10*~1.6x10° cm 2 1.2x10°
cm 2 1998
6a-A
1992
e =2 P\M ab 2 6a-B
0 em ? P 24% 25.6%
M a b KCl=1.15 KCl 1.10 39
cm 2 35.5 15.2% 14.6%
1x10* ~5.19 X 10* cm ™2 3.1 x10° 1.04 KCI 1
cm 2 KCl
1992
102~103 cm 2 1 aAB 1992
103~104 cm 2 Il
105~109 cm 2 1010~1012 6b-A 6a-A
cm 2 1992 38.7%
104 ~105 cm ™2
6b-B
2.3
6¢c-A C Cu
TEM O Si Fe Ca
Mg
1010 em ™!
6¢c-B C O Si Al Ca Fe
Mg
1700C
6d-A C
N N
O Ca K Si Na Cl
2.4 TEM Mg Al
6d-B Si O 30%
X 2 C Al Ca N Mg
6¢c-A 228 cm ! 400 cm ™!
C Cu Cu

1982
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2 X
Table 2 EDS data of sample
C N (0] Na Mg Al Si S Cl K Ca Fe Cu
6o % 37 1.9 2.2 10.9 - - 0.8 - 41.6 1.5 0.2 - - 100
- % 61.9 1.6 1.8 89 - - 05 - 215 07 01 - ~ 100
6a.B % 36.6 1.0 3.3 0.2 - - 1.0 1.2 25.6 24 0.8 - - 100
¢ % 61.9 2.2 4.2 0.1 - - 0.7 2.2 4.6 15.2 0.4 - - 100
6hA % 45.4 1.6 1.9 8.3 - - 0.5 0.5 38.7 0.8 0.4 - - 100
i % 66.8 3.3 3.2 6.4 - - 0.3 0.3 13 0.4 0.2 - - 100
6b. % 21 5.5 28.7 7.9 2.1 0.6 0.8 1.7 21.8 3.0 7.9 - - 100
’ % 31.9 7.3 33.7 6.4 1.0 0.4 0.5 1.0 11.5 2.2 3.7 - - 100
oA % - - 15.4 - 1.0 2.1 15.1 0.8 0.4 0.9 4.7 8.4 51.1 100
¢ % - - 35.1 - 1.5 1.7 17 0.9 0.4 0.8 4.3 5.5 30.0 100
63 % 25.5 - 32.2 - 0.9 10.2  11.1 0.9 1.1 10.2 5.7 5.7 - 100
< % 33 - 36.3 - 0.7 7.0 8.0 1.2 0.5 0.5 4.7 1.9 - 100
A % 28.3  15.2 22 1.8 0.8 1.1 4.1 3.7 3.4 6.0 5.4 - 100
i % 8.6 17.8 29 1.0 0.5 0.7 2.2 1.9 1.6 1.5 1.2 X - 100
6B % 17.1 3.9 31.0 0.8 0.7 7.0 30.6 - 1.0 1.0 4.8 X - 100
’ % 26.8 5.2 37.6 0.6 0.6 4.9 20.5 - 0.5 0.9 2.1 - - 100
EDS
nm
3 4 1xX10*~1.6x10°
cm °
1
MY-38 5 X
2 Vance et
al. 1973
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