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Fig.1 Representative diamonds under optical microscope
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Fig.2 Detected SR-XRF spectrum of synthetic diamond(SY2-1)
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Table 2 Relative content of trace elements of synthetic diamond

R SY1-1  SY1-2  SY1-3  SY2-1 SY2-2 SY2-3
K — — 0.27 — 3.56 —
Ca — — 1.38 1.61 — 1.37
Sc 69. 50
Ti — — 1. 80 2.26 — 1.76
A% — — 0.03 — 6. 34 —
Cr 0.08 0.15 0. 83 0.07
Mn — — — 0.22 0. 45 0.04
Fe 34.70 148.00 1. 60 4.12 0.51 1.59
Co 77.00 364.00 1.51 5.20  27.20 1. 48
Ni 11. 00 20.20  0.13 0.48  14.80 0.12
Cu 9. 50 7.12 0.10 0. 40 2.16 0.09
Zn 2.45 1.67 0.08 0.30 1. 06 0.07
Ga — — — — 2.30 —
Se — — — — 1.63 —
Pb 0.13 0. 20 0.62 0.19
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Fig. 3 Detected SR-XRF spectrum of Liaoning natural diamond
(LND)
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Table 3 Relative content of trace elements of natural diamond
HN LN1 LN2 LN3 SD  Diamond

Ca — 1.07 2.30 — — 22.50
Ti 51.50 1.19 1.17
Cr — 0. 04 — 0.17 1.58 —
Mn — — 0. 96 — 1. 39 —
Fe 12. 81 0. 55 10. 10 0.27 8.08 14. 70
Co — 0.01 1. 10 — — —
Ni 6.51 0.12 4. 06 0.22 4.45
Cu — 0.15 7.57 0.18 8. 74 0.21
Zn 22.10 0.08 3.30 0.11 1. 80 1. 14
w — — — — 1.53 —
Au 1. 60
Pb — — 5.13 — 0.16 0. 44
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Synchrotron Radiation X-ray Fluorescence

Analysis of Trace Elements in Diamond

LAT Xiao-jing', LI Qi*, XU Wei*, CHEN Dong-liang®*, WU Xiang', QIN Shan'
(1. School of Earth and Space Sciences, Peking University,Beijing 100871, China;2. Zhonghengyu
Assets Appraisal Limited Company, Beijing 100013, China; 3. Institute of High Energy Physics,
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The trace elements in synthetic diamond samples and natural diamond samples from Hunan, Lia-
oning,and Shandong have been investigated by means of synchrotron radiation X-ray fluorescence. The re-
sults demonstrate that the fourth-period elements (except As,Ge,Kr and Br) and Pb are detected in the
synthetic diamond. The contents of Fe,Co,Ni are relatively high attributed to the mixture of the catalyst
during the high-temperature and high-pressure synthetic progress. Trace elements in the natural crystals
of diamond are Ca,Ti,Cr,Mn,Fe,Co,Ni,Cu,Zn, W, Au and Pb,while their amount of corresponding trace
elements is lower than those of the synthetic diamond crystals. Natural diamonds from different origins
vary in the aspect of the kinds and the amount of the trace elements,which reflects that the mantle condi-
tions are different and different melts or fluids from the environment are involved in growing diamond
crystals.

Key words: synchrotron radiation; X-ray fluorescence; trace element; diamond; growing environment



