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Abstract: The test results of Fourier infrared spectroscopy and micro laser Raman spectroscopy of diamond in
Tancheng of Shandong Province show that the intrinsic peak of C—C can be seen in infrared spectra of both
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methods. The absorption peaks of most visible nitrogen include the absorption peaks of diazonium, polymerized
nitrogen and nitrogen wafer. Some hydrogen absorption peaks are visible: the absorption peaks of C-H, C-N and
H,0. Tancheng diamonds are mainly type la diamonds, including type laA, laB, 1aAB, and type lla only
possesses one grain; nitrogen types include dinitrogen (A center), polymeric nitrogen (B center) and nitrogen
platelet (B' center), indicating that the solitary nitrogen (C center) in diamond has been converted into diatomic
nitrogen, but some atomic nitrogen has not completed further aggregation. The diamond Raman peak is
concentrated at 1131 cm™, and the Raman displacement drift is small, indicating that the internal stress of
diamond has changed slightly. Coesite inclusions were found for the first time in Tancheng diamond, whose
Raman test peaks were 139 cm™, 152 cm™, 212 cm™, 272 cm™, 328 cm™, 356 cm™, 428 cm™ and 529 cm™.
There are more than ten coesite inclusions in a single diamond, with diameters ranging from several um to dozens
of um, exhibiting various shapes such as needle-shaped, dumbbell-shaped, round and short column-shaped forms.
The presence of coesite inclusions in Tancheng diamonds may be a reliable indicator of the presence of
eclogite-type diamonds in the Tancheng area, and also suggests that the origin of some of these diamonds must
have been related to oceanic circulation or subduction processes. The black graphite spots on the inclusions of
magnesium olivine have similar characteristics to those of different kinds of inclusions in diamonds from
Mengyin of Shandong, Liaoning and Hunan. It is inferred that these graphite spots were caused by the change of
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temperature and pressure conditions of external environment after the formation of crystal inclusions.

Key words: diamond; FTIR; Raman spectroscopy; inclusions; coesite; Tancheng in Shandong
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Fig. 1 Geological map of Tancheng diamond placer area, Shandong Province
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Fig. 2 Photos of diamonds from Tancheng
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Table 1 Characteristics of the tested diamonds from Tancheng
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= FEARAOMS £
SDTC-03  0.01435  1.8x1.3x0.7 Jotn ERmik WRAKE, 20 MG Ii
SDTC-04 0.002 4 0.9%x0.8x0.5 Jofh ASH ] fig e Z ARG . BRI AR E Ja
SDTC-05  0.2624 4.4x3.0%2.2 Tt ERT _mERE “fAEAKE. BORMG REVCWEE: ORI
SDTC-06  0.00165  0.7x0.5x0.4 Tt b BBk A 1 2 J
SDTC-07  0.00095  0.5x0.4x0.4 ot RHUN R [ Aefs bR W 1 SERTRIN
SDTC-08  0.00045  0.4x0.3x0.3 Jot O RHLREER e B A PSRN
M AKE, 20 MT.
SDTC-09  0.0161 1.8x1.3x0.9 Tt (S5 R VAN SERTRIN
=3 TR NI
ST B R\ A , .
SDTC-10 002455 2.8x2.0x08  Jfa . 00 BBkt KB 8= A i o
T
" " B ORI, R
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Bl
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. ISt Bi AR NN 1 RN L HSR TN
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Table 2 Type and data of the IR spectra of the tested diamonds from Tancheng
FEdhs FE g om™ SRIAZER R
SDTC-01 1170.1. 1331.3, 1969.8, 2029.9. 2158.7. 2352.7, 3112.7 1 aB B
SDTC-02  1173.5, 1330.5. 1365.8. 1404.9. 1431.8, 1975.8, 2029.4. 2159.0, 2349.4. 3106.0, 3234.3 I aB B’. B
SDTC-03 1024.9, 1280.2, 1641.3, 1971.2, 2017.4, 2152.4, 2351.9, 28415, 2918.1 I aA A
SDTC-04 1974.6, 2027.4, 2157.7, 2355.7 Ma
SDTC-05 898.4, 1169.8., 1280.2, 1362.6. 1623.5, 1976.9, 2024.0, 2156.5 [ aAB A.B'.B
SDTC-06 1278.8. 1649.2. 1969.4, 2000.7. 2158.3. 2348.2, 2832.4, 2924.9 [ aA A
SDTC-07 1280.9. 1659.2. 1975.9. 2031.9. 2158.8. 2356.3, 2843.6. 2918.0 [ aA A
SDTC-08 1283.8, 1658.1, 1975.7, 2023.2, 2159.4, 2352.1, 2919.5, 3105.3 I aA A
SDTC-09 1071.4. 1278.1, 1974.3, 2175.2, 2353.7 I aA A
SDTC-10 1002.7. 1173.7. 1330.8, 1368.1, 1405.7. 1431.2, 1971.1. 2018.0, 2157.9. 2349.2. 3107.0 I aB B’. B
SDTC-11 1175.0, 1281.0, 1976.3, 2016.2. 2158.9, 2351.8, 3097.7 [ aAB A. B
SDTC-12 1111.8, 1282.5. 1363.2. 1975.6. 2030.4, 2158.7 I aA A, B
SDTC-13 1174.6. 1280.8. 1366.1. 1971.9. 2159.5, 2363.0, 2919.9. 3106.4 1 aAB A.B".B
SDTC-14 1169.4, 1329.7. 1973.8, 2008.2. 2157.8. 2358.3. 3106.5 IaB
SDTC-15 1185.1, 12825, 1975.6, 2011.4, 2159.7, 2361.1 I aAB A.B.B
SDTC-16 1004.4, 1097.5. 1171.7. 1330.9. 1975.9. 2022.9. 2159.2. 2365.3. 3107.0. 3221.2 [ aB B
SDTC-17 1174.4, 1280.3, 1365.0, 19755, 2026.8, 2158.9, 2352.3, 3107.0 [ aAB A.B’.B
SDTC-18 1012.6. 1177.2. 1289.6. 1366.7. 1975.7. 2029.3. 2159.2. 2360.4, 3222.0 1 aAB A, B
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REMZR, AR S ) S P e s o
IR A ) (Wang et al., 1989; 4k % ik
K, 2007; M4, 2009; EA S, 2019), W
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Fig. 4 Raman spectra of diamonds from Tancheng, Shandong Province
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