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Fig 1 Micrographs of surface characteristics of natural and treated turquoise samples
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Table 1 Gemological characteristics of natural and treated Turquoise
N1 LW. , SW: 2. 902 ’ ’ ’
N2 LW, ., SW. 2. 372
N3 LW, ., SW. 2. 712 ,
N4 LW. , SW. 2. 325 ’
LW,
- : 2 . . , ;
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LW. s o = s s
P1 . SW. 2. 452
LW: s s s
P2 . SW. 2. 312
LW, , s
P3 SW. 2. 303
LW, s , s ,
: ' 242
P4 SW. 2. 24
. LW, , - . . ; ;
P5 . SW. 2. 543
P6 LW. , SW. 2. 405 ’ ’ ’
P7 ’ LW. , SW. 2. 437 ’ ’ ’
( ) 3~5 mm, mylar .
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2.1 “ ” Fig 3 Comparison of long wavelength ultraviolet luminescence
- i > > of partially treated samples
° 22
C D, “ 7 X (
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[ 2(o], “ ” ,
L2 Cu0. ALO,  P,0; . FeO. 7ZnO.
[ 2] K,O  CaO( 2. - ”
Al, O 35% s Al, O;
(34.49% ~39.91%).,  P,O; 42, 32% ~
53 46%, (41 75% ~
44, 05%) , 4(a, b), )
2 “ ” 1. 47~2. 10,
Fig 2 Surface characteristics of partially treated Turquoise 145, L 16~1 48. «
» , 5.
2
Table 2 Chemical composition of major elements in turquoise
ALOs/% P05/ % CuO/ % FeOr/% SiOy/ % K:0/%
20. 91~39. 45 42. 32~53. 46 6. 54~11. 38 0. 43~22. 2 0. 28~4. 52 0. 05~0. 36
23. 04~39. 56 37. 95~46. 45 0. 79~14. 35 1. 04~17. 52 0. 51~6. 25 0. 06~0. 25
4 XRF
(a): Al Oy 3 (b): Py0Os

Fig 4 Scatter plot of XRF data of turquoise samples before and after treatment (a) is the content of Al,O;
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Fig 5 P/Al comparison diagram of turquoise samples
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Fig 7 Infrared spectra of partially treated Turquoise
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Fig 9 UV-Vis spectra of natural turquoise

(a): 4 000~2 000 cm Y3 (b): 2 000~400 cm ! Fig 10 UV-Vis Spectra of turquoise treated with phosphate bond

Fig 8 Comparison of infrared spectra of turquoise treated
with natural and phosphate binders
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Fig 11 3D fluorescence patterns of some natural turquoise (N1, N2, N4)
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Fig 12 3D fluorescence patterns of partially treated Turquoise
(a): P1; (b): P3

4.52%, (KO
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3 , L 16~1 48,
“ ” 1. 47~2. 10,
(D “ ? s - o
s ; 2. 30~2. 54 (3 “ ” -
; « » . OH, H,O
s [PO, ] s
« 2 ) . _ “ »
(2) “ ”
s w(ALOy) 20, 91% ~ 39 45%, , Cu  Fe,
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Phosphate and Porcelain

ZHAO An-di'*, CHEN Quan-li" *** , ZHENG Xiao-hua®, LI Xuan"*, WU Yan-han''*, BAO Petjin'"*
1. Jewelry College of China University of Geosciences (Wuhan), Wuhan 430074, China

2. Jewelry College of Western Yunnan University of Applied Technology, Tengchong 679118, China

3. Hubei Gems and Jewelry Engineering Technology Research Centre, Wuhan 430074, China

Abstract In recent years, a new kind of “porcelainadded” turquoise has appeared in the market, which is very similar to the
raw ore of turquoise. This kind of “porcelainradded” Turquoise uses inorganic binder phosphate or silicate as additives to fill the
turquoise, to improve the porcelain degree of turquoise. Therefore, it is named after “porcelainradded” turquoise. The
appearance of this kind of “porcelain-added” turquoise is very similar to that of natural turquoise. At present, the research on
this type of turquoise is relatively weak. In this paper, the chemical composition characteristics and vibration spectrum
characteristics of turquoise treated with phosphate “porcelain” were systematically studied and analyzed using conventional
gemological instruments. infrared spectrometer, X-ray fluorescence spectrometer, UV-Vis spectrophotometer and fluorescence
spectrometer. The results show that the turquoise treated with phosphate “porcelain” is an aphanitic structure, and its surface is
mostly waxy glassy luster, with black or white lumpy color spots and iron wires. The average relative density (2. 38) of
turquoise treated with “porcelain” is less than that of natural turquoise with a similar appearance (2. 60); The fluorescence is
inert as a whole, but some Turquoise treated with “porcelain” will have blue and white fluorescence distributed along the micro
cracks on the surface of the sample under the UV fluorescent lamp; X-ray fluorescence (XRF) spectrometer was used to test and
analyze the composition of the sample. The main chemical composition of turquoise treated with phosphate “porcelain” deviated
from the theoretical chemical composition value of natural turquoise, w(Al, Os;) is between 20. 91% and 39. 45%, w(P,0s) is
between 42. 32% and 53. 46% s w(CuO) is between 6. 54% and 11. 38%, w(feot) between 0. 43% and 22 2%, w(SiO,) is
between 0, 28% and 4 52%, w(K,0) between 0. 05% ~ 0. 36 % ; The P/Al ratio of turquoise treated with phosphate and
porcelain is 1. 47~2. 10, which is generally higher than that of natural turquoise; The infrared absorption spectra of turquoise
treated with phosphate “porcelain” mainly show the vibration spectra of crystal water, hydroxyl water and phosphate groups,
and the vibration frequency is basically the same as that of natural turquoise; The UV-Vis spectra showed that the spectral peak
position of phosphate treated Turquoise was slightly offset from that of natural turquoise, but the overall trend was the same;
The fluorescence of the three-dimensional fluorescence spectrometer is weak, and the intensity of the fluorescence center varies

widely.
Keywords Turquoise; “Porcelainradded” treatment; Gemological characteristics; Chemical composition; Spectral characteristics
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