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Compositions, Structures and Coloration Mechanism of Quartzite
Jade from Taxkorgan, Xinjiang

ZHONG Qian', LIAO Zongting"™, LAI Meng', CUI Di', LI Ling', ZHOU Zhengyu'*?, ZHANG Lingmin'
(1. School of Ocean and Earth Sciences, Tongji University, Shanghai 200092, China;
2. Laboratory of Gem and Technological Materials, Tongji University, Shanghai 200092, China;
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Abstract: The mineral assemblages, chemical composition, microstructure and spectral characteristics of quartzite jade from
Taxkorgan, Xinjiang were investigated by polarized microscopy, electron microprobe (EPMA), laser Raman spectroscopy and
ultraviolet-visible-near infrared spectroscopy (UV-Vis-NIR), and the coloration mechanism was discussed as well. The result indicates
that quartzite jade from Taxkorgan consists of mainly granoblastic textured a-quartz and different amounts of epidote, dolomite,
clinochlore, titanite, K-feldspar, pyrite, chalcopyrite, hematite and goethite. A combination of Fe** d—d electron transition and
Fe*'—Fe® charge transfer in the crystal structure of epidote is the main reason for green color. Yellow and brownish red colors are
primarily attributable to nano-micron-sized goethite and hematite within quartz particles or in cracks, and some related peaks in their
first-order derivative UV-Vis-NIR spectra are located at 433-434 nm, 512-538 nm and 591 nm, respectively.
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Fig. 1 Quartzite jade samples from Taxkorgan, Xinjiang
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a—f: Quartz aggregates with a fine-grained crystalloblastic texture in samples XQ-01, XQ-02, XQ-03, XQ-05, XQ-07 and XQ-12; g-h: Quartz aggregates with a

porphyroblastic texture in samples XQ-05 and XQ-12.
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Fig. 2 Microstructures of quartzite jade samples from Taxkorgan, Xinjiang (cross-polarized light)
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Fig. 3 Minor minerals in quartzite jade samples from Taxkorgan, Xinjiang
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Table 1 Chemical compositions of quartz in quartzite jade samples from Taxkorgan, Xinjiang w/%
Composition, w/%

Sample (Color)

Si0, TiO, AlLO3 Cr,03 V,03 CaO MgO FeOr MnO BaO Na,O K>,O Total
XQ-01 (White) 99.28 bdl 0.07 bdl 0.02 0.02 0.02 0.01 0.03 0.02 0.09 0.08 99.63
XQ-02 (White) 99.51 0.02 0.02 0.01 bdl 0.03 0.02 bdl bdl 0.05 0.03 0.04 99.73
XQ-03 (White) 99.50 bdl 0.14 bdl 0.01 0.02 0.02 0.01 0.03 0.01 0.03 0.02 99.78
TQ-04 (White) 98.94 0.02 0.07 bdl bdl 0.03 bdl bdl 0.01 0.03 0.02 0.01 99.12
XQ-05 (White) 99.07 0.02 0.24 0.02 bdl bdl 0.02 0.01 0.02 0.03 0.01 0.01 99.43
XQ-06 (White) 99.71 bdl 0.04 0.02 0.02 0.03 bdl bdl 0.04 0.02 0.03 0.01 99.91
XQ-07 (White) 99.18 bdl 0.07 bdl bdl bdl 0.03 0.02 bdl bdl 0.07 0.01 99.37
XQ-08 (White) 99.55 bdl bdl 0.03 0.01 0.04 0.02 bdl 0.01 0.17 bdl 0.02 99.84
XQ-09 (Yellow) 99.04 0.02 0.02 bdl 0.01 0.04 0.01 0.01 0.01 bdl 0.07 0.06 99.28
XQ-10 (Yellow) 99.43 0.01 0.02 0.03 0.03 0.01 bdl 0.02 0.02 bdl 0.01 0.02 99.59
XQ-11 (White) 99.13 0.05 bdl bdl bdl bdl 0.01 0.01 bdl 0.02 0.03 0.01 99.26
XQ-11 (Yellow) 99.64 0.02 0.05 bdl bdl 0.03 bdl 0.02 bdl 0.08 0.02 bdl 99.86
XQ-12 (White) 98.99 bdl bdl bdl bdl 0.01 bdl bdl bdl 0.05 bdl 0.01 99.05
XQ-12 (Yellow) 99.01 0.02 0.03 bdl 0.02 0.01 bdl 0.03 bdl 0.02 0.05 0.05 99.24

w is mass fraction; bdl represents below detection limit (0.01%); FeOr all iron oxides (the same below).
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Table 2 Chemical compositions of quartz in quartzite jade samples from Taxkorgan, Xinjiang

Composition, w/%

Sample Mineral
SiO, TiO, ALO; Cr,0;  V,0; CaO MgO FeOr MnO BaO Na,0O K,0 Total
XQ-03 38.55 0.07 23.63 0.03 bdl 22.42 0.04 1124  0.14 0.07 0.03 bdl 96.21 Epidote
XQ-04 38.15 0.09 24.74 0.01 0.04 2196 0.26 9.23 0.30 0.05 bdl 0.01 94.82 Epidote
XQ-09 37.43 0.02 25.84 0.02 0.02 2270 0.07 8.84 0.12 bdl 0.00 bdl 95.05 Epidote
XQ-03 3271 30.19 6.20 0.05 030 2742 0.10 0.40 0.03 0.05 0.02 0.04 97.50 Titanite
XQ-05 24.73 bdl 18.20 0.01 0.06 0.14 16.21  20.04  0.70 0.05 0.09 0.02 80.23 Clinochlore
XQ-07 63.49 0.01 18.52 bdl 0.03 0.01 0.02 bdl 0.02 0.73 0.22 16.23 99.25 K-feldspar
XQ-08 4.50 0.08 3.56 bdl bdl 0.13 0.05 70.71 bdl 0.06 0.11 0.13 79.32 Fe-oxides
XQ-10 7.59 bdl 0.07 0.23 0.08 1.99 0.72 6637 044 bdl 1.47 0.36 79.31 Fe-oxides
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Table 3  Chemical compositions of metal sulfides in
quartzite jade sample from Taxkorgan, Xinjiang
Composition, w/%
Sample Mineral
Fe Cu Pb Zn Co S Total
XQ-07 45.88 0.01 0.16 bdl 0.06 5422 100.33 Pyrite

XQ-07 29.98 3337 bdl 0.05 0.05 35.87 99.32 Chalcopyrite
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Fig. 4 Raman spectra of a-quartz in quartzite jade samples from Taxkorgan, Xinjiang

F4 HBEEAREEHMP «-AXH Raman EIESHZE
Table 4 Raman frequencies of a-quartz in quartzite jade samples from Taxkorgan, Xinjiang

Raman frequency/cm’

Sample

Al A A A, ETO+LO) E(TO+LO) E(TO) E(LO) E(TO) E(LO) E(TO+LO) E(TO) E(LO) E(TO) E(TO+LO) E(LO)
XQ-01 207 356 465 1083 129 264 402 511 699 809 1158 1240
XQ-02 205 356 464 1082 127 264 404 511 697 808 1068 1160 1234
XQ-03 207 356 463 1080 127 264 395 403 509 697 809 1160 1231
XQ-04 207 356 465 1082 128 266 395 402 697 800 807 1070 116l 1234
XQ-05 209 356 465 1083 129 266 395 404 509 697 810 1071 1163 1233
XQ-06 207 356 465 1078 129 265 395 404 697 810 1161 1231
XQ-07 209 357 467 1083 130 266 396 699 800 1068 1163 1237
XQ-08 208 357 467 1083 130 266 404 699 800 1070 1163 1233
XQ-09 209 357 467 1085 129 266 404 511 699 810 1066 1160
XQ-10 207 356 465 1083 129 266 395 404 511 699 810 1068 1161 1233
XQ-11 207 357 467 129 266 395 403 699 809 1073 1163
XQ-12 207 356 465 1085 129 266 395 403 511 698 810 1161 1233
a-quartZ'” 205 354 464 1081 128 263 393 403 450 509 695 796 809 1064 1160 1231
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Fig. 5 Raman spectra of minor minerals in quartzite jade samples from Taxkorgan, Xinjiang
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derivative spectra of quartzite jade samples from
Taxkorgan, Xinjiang
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