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Heat-treatment experiments and color mechanism of zircon from Changle,
Shandong Province

LIU Jin-hua, BAI Feng, LUO Shu-qiong, YU Shui-lian and WU Zhi-yuan
(School of Gemology, China University of Geosciences, Beijing 100083, China)

Abstract: A series of heat-treatment experiments of zircons from Changle in Shandong Province were conducted
at different temperatures in oxidizing and reducing atmosphere. The colors and their variations were studied by
UV-NIR spectrometer. The formation mechanism of the zircon colors was discussed on the basis of the experi-
ments. It is found that the color of the zircons after heat-treatment changed into colorless, yellow or orange in
oxidizing atmosphere and colorless in reducing atmosphere. All the samples began to fade significantly at 400C .
The results also show that the red and redish brown colors of zircons are attributed to the color center and Fe?*
is responsible for the yellow coloration of zircons. Only a low temperature can make zircon change into perfect
colorless, and hence the color enhancement of zircon has tremendous commercial value.
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Fig. 1 Zircons alter heat-treatment under oxidizing

condition

2.2 RELW

Bl 2 B T ik R4 F T #ak B A A A
200C1EIR 1 h &, HEM WA IR A HE ST,
400°C I, A5 dn B G TG K A AR AL, BRI tOE .
E2 Ko i B A 2B, 1T HLR B A 2
eI, mik FRAENFE RN, 2R A, R
TEBEHR AW E LR EREAR, BERF D
A B R RE . 6007  800C ~ 1 000°C TH IR
1 W45 RS 400°C BFAR ], & AR MRUR R
ik — S

[200°C IR +00°C [N 600°C |

2 AT RAEENEA

Fig. 2 Zircons after heat-treatment under reducing

condition
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Fig. 3 Optical absorption spectra of zircons at room

temperature
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Fig. 4 Optical absorption spectra of zircons after heat-treatment at different temperatures under oxidizing condition
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Fig. 5 Optical absorption spectra of zircons after heat-treatment at different temperatures under reducing condition
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Fig. 6 Two diffcrent results of zircons at 1 000C under reducing condition
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