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A tentative discussion on Zachery-treated turquoise

SUN Li-hua', LING Ai-jun’, YU Fang', HE Zhi-hong' and MA Wen-wen'
(1. Gems Appraisal Center of Peking University, Beijing 100871, China; 2. School of Earth and Space Sciences,
Peking University, Beijing 100871, China)

Abstract: It is well known that the so-called “American natural turquoises” in the present market are actually
mostly treated by Zachery process. By means of enlarged observation, UV-visible spectroscopy, scanning elec-
tron microscopy, X-ray fluorescence spectrometer and infrared spectrometer, the authors carried out the study of
the gemology, mineralogy, chemical composition and spectral characteristics of Zachery-treated turquoise. The
results showed that, due to the wide range of variation in the characteristics such as luster, structure, density
and hardness of the natural turquoises, it is impossible to distinguish and identify the Zachery-treated turquoises
by the conventional gemological tests and the UV - visible spectroscopy as well as infrared spectroscopy, and only
the existence of the high K* element content shown by X-ray fluorescence spectrometer and the observation of
the crystalline phenomenon on the turquoise surface by scanning electron microscopy can be used as the accurate
judgment basis of Zachery-treated turquoises.
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Fig.1 Photographs of Zachery-treated turquoise samples
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Fig. 2 Turquoise samples
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Fig. 3 Various types of turquoise samples
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Fig. 5 Different colors of internal part and external

part of Zachery-treated turquoise
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Table 1 Physical parameters of turquoise samples
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Fig.8 UV-Vis absorption spectra of turquoise samples
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Table 2 Analytical results of main chemical compositions of turquoise samples

ALO; POs O KO FeO; SO, NaO GO 05 LaO; B0y Zn0 MnO V05 TiO,

M7 37.76 30.10 25.22 3.78 1.15 0.820 - 0.315 0.313 0.235 0.141 0.115 0.0209 0.0198 —

M-9CEIHD  13.67 9.02 63.80 3.33 248 542 - 101 - 063 - 02 - - -

Zachery M-9GHIED — 20.01 13.40 52.68 1.89 2.35 2.50 3.80 0.51 0.343 0.58 - - - - -
WRPEEFAAT MAASGRIED 4151 37.78 10.17 5.03 0.703 2.18 0.92 1.19 0.242 - - - - - -
MISCHITHD  33.25 25.40 17.15 3.23 1.36 11.50 4.54 1.10 - - - - - - 0.184

M-32 38.12 34.28 1549 5.69 1.08 2.8 0.53 1.21 0.159 - - 0.048 0.0211 - -

SN R M-10 50.73 34.73 10.73 0.124 0.706 1.46 0.354 0.0920 0.459 0.0242 — - - 0.0044 0.170
USSR M-12 44.48 27.39 24.76 0.114 1.80 0.500 0.125 0.0383 0.504 — 0.0243 0.120 — - 0.0173
RGN M31 45.33 37.03 9.72 - 1.73 4.36 0.309 0.808 0.44  — - - 0.048 -
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Table 3 EDX analyses of Zachery-treated turquoise from external part to internal part

PTER

g2 20 21 22 23 24 25 26 27 28 29 30 39 40 51
C 4.58 5.05 5.13 7.84 11.07 6.56 5.39 5.48 4.2 4.27 4.49 - — —
O 54.97 54.92 54.24 49.82 48.24 52.83 53.47 54.82 55.66 56.38 55.07 59.09 60.17 59.98
Na 0.57 0.9 0.95 2.42 1.85 1.6 1.05 0.97 0.53 0.6 0.61 — - —
Al 15.05 14.6 14.7 14.32 13.97 14.22 15.09 14.13 15.14 15.06 14.87 16.46 16.65 16.76
P 14.79 14.27 13.64 14.15 13.91 13.6 14.44 14.09 13.94 14.49 13.78 14.32 14.60 14.93
Cl 0.24 0.36 0.41 1.47 0.86 0.9 0.48 0.23 0.21 - — - - —
K 3.27 3.35 3.01 3.82 3.87 3.4 3.18 3.46 2.56 2.65 3.11 0.62 0.72 0.33
Cu 6.55 6.56 - 6.16 6.23 6.9 6.89 6.82 - 6.54 6.96 8.04 7.85 8.00
Fe - — - - — - — - 0.85 — 1.11 1.47 - -
K* 185 B S FAR, NawCl I B B, Cu 105 &
6 g W12, N5 Zachery AbBEAR G, HoJR AT 45 13— 25
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