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Tab.1l Chemnical composition of turquoise
We%) Y1 Y2 Ya Ys (1989)
Cuwo 7.93 | 2.89 | 8.55 | 7.95 7.41
AlQs 32.5 | 37.87| 38.29 | 37. 47 36. 68
Zm 0.14 | 4.09 | 0.44 | 0.21 1.13

CrOs 0.45 [ 0.055| 0.05 | 0.13 —

N iO 0.03 | 0.05 | 0.007 | 0.03 —

CoO 0.00 [ 0.005| 0.03 | 0.03 —
SO2 0.05| 0.19 | 0.90 | 0.88 2.98

\% 0.04 [ 0.265| 0.02 | 0.07 —

BaD 0.04 [0.125| 0.04 | 0.21 —
FeOs 8.97 | 1.43 | 0.31 | 2.69 1.72
POs 34.81|35.745( 34.22 | 34.39 30. 60
84.96 [82.635| 82.83 | 84.06 80. 93
: JCXA -733; : 15kV; 50 1A ;

D2um; . 2AF
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2 (we%)
Tab.2 The relationship betw een mlor
and composition of turquoise (we%)

Cuwo FeOs CrOs CoO

LEITZORTHOPLAN M PV -3

Ys 8.55 0.35 0.05 0.03 640 rmCu® ( 1),
Ys 7.95 3.03 0.13 0.03
Y1 7.93  10.11 0.45  0.00 =
Y2 2.89 1.43 0.055  0.005 o9
0.8
0.7
0.6 |
0.5 +
0.4
cu” , Cu** 0.3
d , 0.2
) , 0.1
0.0
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) sl Fig-1 The curve about absorbance of turquoise
J- (D iza)
[2], 4 Cu2+ ,
, , 1639 M 909 nm 741 nm 649 nm (
3) cu®
, ( ) d’, cu®
“Ea,
T o ,
hv=E - E Jahn-Teller , cu®
) , d
, cu® Ci, :
) , d , 5
: A,
3 cu*
Tab.3 Theposition of the crystal field gpectra
of Cu* ion in turquoise
(o™ 1) (am™ %) (m™ 1) (am™ 1)
E (x?>- y?) =- 9016
E () =- 2332 6 100 A1= 6684 (1496 hm)
E (xy) =329 11 000 A2= 12 312 (812 nm) 15 625
E (y2) = 4295 13 500 As= 13 311 (715 m) (640 hm)
E (xz) = 6066 15 400 As= 15 082 (663 nm)

, 1982
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Cu2+
[4], 3 , s 6/A\ 1 —>4Eg+ 4A 19 (G)
1 1 Fe3+
620 ,
670 nm , cu®
- Fe3+
[2] Fez+
) 640 nm
, Fe2+ Cu2+
422 €m 435 mm ) 15% 20% '
Fe3+
) , Y1 Ys
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Tab.-4 The themal effect on DTA of turquoise
(°c) (°c) (°c)
238.3 419.1 | 332.1 Ar= 7411V * sec,
H= 3809.35J/g
v , ,
( ¢ ) 476.6 556.2 | 519.9 Ar= 95.14V * sec, 807.9 868.7 842 A= 28.26V * sec,
H= 654.08 H= 169.18J/g
v , ,
( ' ) 244.6 428 333 A= 729.98V * sec, 772 812.9 790.7 Ar= 18.38/ * sec,
H= 3763.31/g H= 112.33J/9
v , ,
( ° ) 244.6 428 | 344.6 Ar= 680.48V * sec°C, 780 813.7 795.7 Ar= 4.28/ * sec,
H= 3647.46J/qg H= 26.13J/g
v ,
( ? | 157.3 268.2 234 A= 409.62V * s, 876.2 949.5 914.5 A= 56. 7/ * sec,
H= 1592.5J/y H= 330.29J/g
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Fig-2 The curveson theDTA of turquoise
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Elementary research on color-form ing
mechanisn of turquoise

LUAN L i-jun', HAN Zhao-xin', WAN G Chao-you®’, ZHAN G Yuwei’
(1.School o Earth Sciences and ResourcesM anagenent, Chang'an U niversity,
X i'an 710054, China; 2.L ogisticsM angagenent Center o B ridgeD epartment,
China Railw ay 1B ureau, W einan 714000, China; 3.L iaoning H ighw ay Surveying
and D esigning Canpany, Shenyang 110005, China)

Abstract: On acoount of the complexitiesof mineralogical composition, structure and bond, the factors of
leading to the variation of color are complicate. The color of a mineral is often the effect of many
factors. Turquoise is a kind of jade that show s its own oolor, that is to say, the color of turquoise is
detemined by its own components and structures. Through microprobe analysis, the turquoise's
components of distinct color are studied, and the result show s that turquoise’ s color is decided by Cu* ions
and Fe* ions, the basic clor of turquoise is related to the existence of Cu®" octahedron, w hich is beneficial
effect, but Fe* ions lead to the reverse. The crystal field and the pectrun experiment analysis get the
coincident conclusion. T he differential themal analysis D TA) and themal analysis get the conclusion that
me effectson the color of turquoise are come into being because of absrpedw ater and crystallinew ater:

themore the absorped w ater contains, the degper the color is.W hen it is heated to 300°C (turquoise loses
apart of or thew hole crystalline), turquoise’s clor is changed obviously from blue to green.

Key words turguoise; crystal field; ocolor-forming mechanisn; absorped water; crystallinew ater



