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Spectrum Research of Nephrite From Qinghai and South Korea
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Abstract The nephrite in the market come from different deposits, like Xinjiang, Qinghai, Russia and South
Korea. The nephrite from the South Korea is a new kind of jade, which hasn’t been thoroughly studied yet. The
chemical components, physical structures and geological character of different nephrite samples from Qinghai
and South Korea are studied by Raman spectrum, Fourier transform infrared (FTIR), X-ray diffraction (XRD),
X-ray fluorescence (XRF), scanning electron microscope (SEM) and polarizing microscope. The testing results
show that the chemical components are similar and the main geological composition of nephrite is tremolite, the
feature Raman shifts are 667 and 1051 cm™'. XRF shows that the content of Fe has a positive correlation with the
color. While the crystallinity of nephrite from Qinghai is better and the fibers are better aligned than the nephrite
from South Korea. The differences in physical structures offer the theoretical basis for nephrite’ s quality
evaluation.
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Fig.1 Pictures of nephrite samples
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Fig.2 Raman spectra of nephrite from Qinghai and South Korea
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Table 1 Index of Raman spectrum of nephrite from Qinghai and South Korea unit: cm™
Si—O stretching Si—0O-Si stretching Lattice
Sample Si—O bending vibration
vibration vibration vibration
HGL1 1051 951 922 763 667 522 391 304 161
HGL2 1051 951 890 763 667 522 391 304 161
QHL1 1053 951 922 763 667 522 391 304 161
QHL2 1028 951 890 763 654 522 391 304 161
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Fig.3 Infrared absorption spectra of nephrite from Qinghai and South Korea
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Table 2 Index of infrared absorption spectrum of nephrite from Qinghai and South Korea unit: cm™

Si-0-Si
adsorption 0-Si-0 ,Si-0-Si anti-symmetric Si-0.M-0O
symmetrical
Sample M-OH water stretching vibration and O-Si-O and O-H
stretching
vibration symmetrical stretching vibration coupling
vibration
HGL1 3673 3421 1537 1104 1066 998 951 757 685 507 458
HGL2 3674 3424 1641 1104 1066 998 950 921 757 686 509 461
QHL1 3673 3448 1104 997 951 921 757 685 509 465
QHL2 3674 3654 3493 1104 1064 995 950 920 755 686 507 461
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Fig.4 XRD spectra of nephrite from Qinghai and South Korea
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Table 3 Index of XRD spectra of nephrite from Qinghai and South Korea unit: nm
Sample d(110) d(310) d(240) d(161) d(510)
HGL1 0.83279 0.31113 0.32627 0.26976 0.18874
HGL2 0.83565 0.31153 0.32648 0.26961 0.18902
QHL1 0.83702 0.31175 0.32674 0.27007 0.18909
QHL2 0.84043 0.31263 0.3279 0.27087 0.1896

3.4 XRF 4} #7
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Table 4 Chemical composition of nephrite from Qinghai and South Korea

o /%
Si0,  MgO Ca0  ALO; FeOr Na,O MnO K, O Cr:0; ZnO NiO TiO. Co0:0;
H1 63.82 23.71 10.98  0.68 0.38 0.12 0.17 0.06 0.03 0.01 0.01 0.04 0.004
H2 62.69 24.11 10.71 1.34 0.68 0.11 0.11  0.06 0.03 0.01
Q1 62.79 2437 1191 053 0.20 0.14 0.02  0.03 0.02 0.004 0.004
Q2 61.90 19.26 1147  0.58 6.21 0.15 0.11  0.03 0.03 0.01  0.03

R BRI A B A 2 R 4 R0 P A, oAk 2738 5K « Cax(Mg,Fe)sSisOx(OH),, 24 Mg™/
(Mg +Fe*)=0.9 i 3% N A ,0.5<Mg >/(Mg> +Fe>)<0.9 it hy B2 77 , Mg® /(Mg> +Fe*)<0.5 K 2k L 77 . K
i HGL1  HGL2 #1 QHL1 i Mg”/(Mg* +Fe* )43 5] & 0.991 .0.984 F1 0.996 , £ 1£ % [N 41 19 75 [l 4 , i QHL2
Mg*/(Mg*+Fe*) >} 0.856 , 7£ FH A2 47 3 Fl 4 .

T PPt it b, QHLL B 31 5 f 1, H Fe & i A i, QHL2 3 &, H Fe & it e, W i & T HoA A

Sample
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Fig.5 Polarizing microscope pictures of nephrite from Fig.6 Polarizing microscope pictures of nephrite from
South Korea (+,250%) Qinghai (+,250%)
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Fig.7 SEM pictures of nephrite from South Korea and Qinghai
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