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A preliminary study of white secondary substances of jadeite jades

WANG Li-sheng, WU Xiao, TAO Long-feng and XIAO Ying
(School of Gemology and Material Technique, Shijiazhuang University of Economics, Shijiazhuang 050031, China)

Abstract: White secondary substances usually coexist with brown secondary substances in the jadeite jade. The
phenomena show that both of them were formed in the same exogenic environment, which is also known as the
oxidizing environment. The white secondary substances are the main component of the white shells, and can ex-
ist in the fractures and the gaps among granules, looking like white floccules or white spots. White secondary
substances are small collections of mainly clay minerals existing on the edges and in the cracks of the grains of
jadeites. They belong mainly to metasomatic texture and subordinately to cavity filling texture. Infrared absorp-
tion spectroscopic and electron microprobe analyses show that the white secondary substances are mainly kaolinite
or kaolinitic, and there are paracelsian and agrellite which seldom occur in rocks. It is shown that the composi-
tion of white secondary substances is relatively complicated.
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Fig. 1 White secondary substances in jadeite samples
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Fig. 2

Brown and white secondary substances in jadeite under eressed polar
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a— The multicolor ones are jadeites: the grey ones are white secondary substances: b~ The brown ones are brown
secondary substances, the grey ones are white secondary substances
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Fig. 3 Infrared spectrum of white secondary substance in sample 2 and sample 4
1 - 0=14 wp %
Table 1 Chemical components of white secondary substances mainly kaolinite ions based on O =14
SiO, ALO; TiO,  CrO;  FeO* MnO  MgO CaO Na,O K;0O BaO P05
2.1 35.09 28.14 0.03 0.13 0.73 0.05 1.43 1.11 0.47 0.36 0.06 1.81  69.41
2.2 34.88 28.99 0.06 0.15 2.11 0.04 2.95 1 0.81 0.38 0 1.29 72.66
Si ALl A" Ti Cr Fe Mn Mg Ca Na K Ba P
2.1 3.8189 0.1811 3.4282 0.0025 0.0112 0.0664 0.0046 0.2320 0.1294 0.0992 0.0500 0.0026 0.1668 8.1928
2.2 3.6909 0.3691 3.2463 0.0048 0.0125 0.1867 0.0036 0.4654 0.1134 0.1662 0.0513 0.0000 0.1156 8.4257
Al4 HQO 4 Si40]0
3 OH g
1
Aly Si,0p OH ¢
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2 0=8 wp %
Table 2 Chemical components of paracelsian in white secondary substances ions based on O=8
SiO, AlLO; TiO, Cr,0;3 FeO* MnO MgO CaO Na,O K,O BaO P,0s
2.4 43.36 28.57 0.05 - 0.33 0.02 0.26 0.1 0.35 4.84 21.11 0 98.99
2.5 53.78 20.96 0.03 0.18 0.35 0.04 0.23 0.08 0.43 9.48 12.46 0.04 98.06
Si Al Ti Cr Fe Mn Mg Ca Na K Ba P
2.4 2.3158 1.7983 0.0020 0.0000 0.0147 0.0009 0.0207 0.0057 0.0362 0.3298 0.4418 0.0000 4.9660
2.5 2.7394 1.2583 0.0011 0.0072 0.0149 0.0017 0.0175 0.0044 0.0425 0.6160 0.2487 0.0017 4.9534
3 0=10.5 wp %
Table 3 Chemical components of agrellite in white secondary substances ions based on O=10.5
SlOz A1203 T102 Cr203 Fe() * MnO MgO CaO Nﬁzo KZO Bao P205
2.6 50.29 0.08 0.06 0.06 0.06 1 0.17 25.54 9.39 0.04 0.08 0 86.77
2.10 50.68 0.08 0.01 0.08 0.04 1.11 0.18 25.63 7.36 0.01 0 0 85.18
2.11 52.13 0.11 - 0.07 0.03 0.74 0.04 26.33 8.88 0.02 0 0 88.35
Si Al Ti Cr Fe Mn Mg Ca Na K Ba P
2.6 3.8110 0.0071 0.0034 0.0036 0.0038 0.0642 0.0192 2.0736 1.3796 0.0039 0.0024 0.0000 7.3719
2.10 3.8714 0.0072 0.0006 0.0048 0.0026 0.0718 0.0205 2.0976 1.0901 0.0010 0.0000 0.0000 7.1675
2.11 3.8525 0.0096 0.0000 0.0041 0.0019 0.0463 0.0044 2.0848 1.2724 0.0019 0.0000 0.0000 7.2778
1982 1982
2
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Fig. 4 DBackscattered electron image of minerals in sample 2
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