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Progress in the study of color emerging mechanism of turquoise

GUO Qian and XU Zhi
(Guangdong Gemstones & Precious Metals Testing Center, Guangzhou 510080, China)

Abstract: Based on the formation environment and chemical composition of the turquoise, this paper has summa-
rized the progress in the study of color emerging mechanism of the turquoise and the effect of the existing form of
water on the color. Some constructive suggestions concerning the focal points in further research on the turquoise
are also put forward.

Key words: turquoise; color emerging mechanism; existing form of water in turquoise

3
1
1996 1997 2003 2003 CuAy POy , OH ¢ 4
2005 2012 H,0 PO;*
Al Fe O—H Cu??
2003 2011 2011 4 0H 2 HO0
AP* Fed* Cu Zn
Cu
2.3% Zn 3.28%
2004b P AsST
2005 AP*
Fe?*
2013-07-17 2013 -12-26

1986 — E-mail 23565417@qq. com


Absent Image
File: 1


137

REE
2011
1997 2005
2008
Eh pH
2012
2004b 2008
1995
2
Cu*t
Fe Fe F&* AP
Fe?* Cu*" 2011
2007 PIXE X
CuO F€203 Cr 2 03 TIOZ Zn0O
CuO F€203
1982 1996
2003 2004a 2008
CuO F6203
Cu*" Fel*
AP*
2004a

Fe?t

2008
Fe’* Fed*
Fet  Cu?t
2004a
Cu?™*
d°
2F, "To,
671 nm
ZEg 2 ng
eV 422 nm 435 nm
‘A—>*Eg+*A;, G
eV Fe?*
2008
1982
3
2008 2011

- Fe3*

Fe** Fe’'
Fe**

Fedt
Fe?*

Fed*

Cu?™*
Cu?™*

1.85

Fet
2.89

Fe?*

2004a

O —F



138 33
15% ~20% 1984
3 1
0.8% ~1.0% 18% ~19% Eh pH
2011 2 C?t Fe*t  Fe'
150 350C Clt
530C 17.78% ~19.57% F ey
66 ~
220C 254 ~416TC
406~676C 3
4
2004a 2008
2010
AC* AH*
AE”
C?t Fe?' Fe*
5
3
10%
5% 4%
1
2
1997 2007
2002
Cu*”
Cu H,O 4 **
2007 3 References
Al—OH Cu
H20 4 o Chen Quanli and Qi Lijian. 2007. Study on the vibrational spectra char-
Cu H2O 4 2 acters of water in turquoise from Ma' anshan J . Mineral Petrol.
1~3 in Chinese with English abstract .
Chen Quanli and Zhang Yan. 2005. Features of gem-mineralogy of ap-
4 atite-pseudomorphic turquoise J . Journal of Gems & Gemology

12 4 13~16 in Chinese with English abstract .

Gao Jie. 2008. Experiment and demonstration on color-forming mecha-



139

nism of turquoise ] . Superhard Material Engineering 20 1 38
~61.

Guo Ying Zhang Jun and Jin Lili. 2010. Water adsorption effect on
turquoise in Hubei Zhushan blue green chroma and hue ] . Acta
Mineralogical Sinica S.  39~40 in Chinese .

Han Zhaoxin and Luan Lijun. 2004a. Calculation of crystal field theory
on turquoise color forming J . Journal of Earth Sciences and Envi-
ronment 26 3 17~20 in Chinese .

Han Zhaoxin Luan Lijun and Wang Chaoyou. 2004b. Research on min-
eralogy of faustite ] . Journal of Earth Sciences and Environment
26 2 24~26 in Chinese with English abstract .

He Xu Chen Lin Li Qinghui et al. 2011. Trace elements and rare carth
element characteristics of turquoise from Zhanshan and Ma’ anshan Area

J . Rock and Mineral analysis 30 6  709~713 in Chinese .

Huang Xuanzhen. 2003. Mineralization characteristics and prospecting
direction of turquoise deposit J . China Non-metallic Minerals In-
dustry Guide 6 50~51 in Chinese with English abstract .

Jin Lili. 2008. The color origin and inside-water impact on turquoise in
Zhushan China D . Beijing China University of Geosciences 1
~65 in Chinese .

Li Xin' an Wang Puya and Zhang Huifen. 1984. Structural characteris-
tics of water in turquoise ] . Acta Mineralogica Sinica 1 78~
83 in Chinese .

Luan Lijun. 2003. Gemological feature and color-forming mechanism of
Yunxian turquoise in Hubei Province D . Xi’ an  Chang’ an Uni-
versity in Chinese .

Luan lijun Han Zhaoxin Wang Chaoyou et al. 2004a. Elementary re-
search on color-forming mechanism of turquoise J . Northwestern

Geology 37 3 77~82 in Chinese .

et al. 2004b. The color index

48~52

Luan lijun  Yao Aimin Han Zhaoxin

analysis of turquoise J . Northwestern Geology 37 1
in Chinese .

Mao Zhengwei Feng Min Zhang Shiding et al. 2005. The nonde-

structive examination and mineral sources of Turquoise unearthed at

Jiahu J . Huaxia Archaeology 1 55~ 61 in Chinese with
English abstract .

Qi Lijian  Yuan Xingiang and Cao Shumin. 2005. Infrared reflectance
spectroscopy of gem and its application J . Journal of Gems &
Gemology 7 4 21~23 in Chinese with English abstract .

She Lingzhu Qin Ying Feng Min et a/. 2008. A primary Raman mi-
croscopic study of the turquoise and its role in provenance tracking

J . Spectroscopy and Spectral Analysis 28 9 2 018~2 020 in
Chinese .

Shi Zhenrong. 2008. Digenetic origin of alphosphate-sulfate minerals in
Cambrian Period carbon-silicon slate  Zhushan Hubei ] . Jiangsu
Geology 32 2 109~112 in Chinese .

Tu Huaikui. 1996. Geological characteristics of turquoise ore in the areas

adjacent to Shanxi and Hubei provinces J . Geology of Shanxi 2
59~64 in Chinese .

Tu Huaikui. 1997. Geologic characteristic of turquoise in eastern part of
Qingling ] . Geological Material 3 24 ~25 in Chinese with
English abstract .

Wang Jiasheng Yan Weixuan and Wei Qing. 1996. Discovering of fluid
structures group and its turquoise or controlling in Yungaishi area

J . Geology of Hubei 2 62~70 in Chinese with English ab-
stract .

Wei Daogui and Guan Ronghua. 2003. Distribution genesis and mark of

turquoise in Ma' anshan areas ] . Mining Bulletin 412 19~20
in Chinese with English abstract .

Xing Yingying. 2011. Analysis of the status of turquoise industry-to
Zhushan Country of Hubei Shiyan Turquoise as an example ] .
Regional Economies 82 in Chinese with English abstract

Xiong Yan Chen Quanli Qi Lijian ez a/. 2011. IR absorption spec-
trum representation of Qingu turquoise in Hubei province J . In-
frared Technology 33 10 =~ 610 ~ 613 in Chinese with English
abstract

Yang Hongxiao Ling Zhi and Yan Xiuru. 2002. Inorganic Chemistry

M . Beijing Higher Education Press 430 in Chinese .

Yang Xiaoyong Wang Kuiren and Liu Xianghua. 1997. Study on REE
geochemistry of different types turquoise in Ma' anashan area ] .
Rare Earth 18 4 1~3 in Chinese .

Yue Deyin. 1995. A study of pseudomorphous turquoise from Ma' an-
shan area Anhui Province J . Acta Petrologica et Mineralogica
14 1 79~83 in Chinese with English abstract .

Zhang Huifen Lin Chuanyi Ma Zhongwei et al. 1982. Magnetic

properties characteristic spectra and color of turquoise ] . Acta

Mineralogica Sinica 4 254 ~ 261 in Chinese with English ab-
stract .

Zhang Shengnan. 2012. The Color Origin and Inside-water Impact on
Turquoise in Zhushan China D . Beijing China University of
Geosciences 1~78 in Chinese with English abstract .

Zhao Hongxia Fu Xiufeng Gan Fuxi ez a/. 2007. Study on miner-

alogical characteristics of tuiquoise samples from different prove-

nances by non-destructive analysis J . Rock and Mineral Analysis

26 2 141~144 in Chinese with English abstract .
. 2007.
J 1-3
. 2005. I
12 4 13~16.
. 2008. I 20



140

1 58~6l.
. 2010.
J. s 39~40.
. 2004a.
26 3 17-25.
. 2004b.
26 2 24-~26.
. 2011.
] 30 6 709~713.
. 2003. I
6 50—51.
. 2008.
1~65.
. 1984.
1 78~83.
. 2003.
. 2004a.
373 77-82.
. 2004b.
371 48~-52.
. 2005.
J 1 55~61
. 2005.
J. 74 21~23.
. 2008.

D .

. 2008.

. 1996.
59~64.
. 1997.

. 2011.

430.

. 1995.
14 1

. 2012.

33
] 289 2018~2020.
322 109~112.
J 2
] 3 24-~25.
. 1996.
J. 2 62~170.
. 2003.
412 19~20.
82.
. 2011.
33 10 610~613.
. 2002. M .
. 1997.
] 184 1~329.
J.
79~83.
. 1982.
] 4 254~261.
1~78.
. 2007.
] 26 2 141~144.



