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Hydrothermal Growth Technique of Ruby
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Abstract Synthetic ruby crystals with pinkish—red color are produced by hydrothermal method.
The maximum size of crystals with seed slice cutin the direction of n (22_43 ) are 50 mm< 17 mm<
15 mm. Chromium oxide is dominant color—causing compound. Crystal structure, chemical com po—
sition and other gemological properties of hydrothermal rubies are similar to that of natural rubies,
Cr2Os percentage is clearly lower than that of natural rubies as for the V20s is alittle lower than the
natural one s An experiment on hydrothermal grow th are in processin a sealed tube with a precious
metal liner- In a self-made reaction chamber, an autoclave with a size 38 mmK 700 mm and a
thermal resister furnace. The temperature range in the autoclave is 500C 1o 600C | the temperature
difference between crystal growth zone( Low tem perature zone) and dissolving zone ( High tem pera—
ture zone) is 30C to 80C » Pressure ranges from 1 500 atm to 2000 atm, in the autoclave a precious
metal porous baffle with a porosity of % to 23 . The medium solution is a com plex alkaline solu—
tion of sodium carbonates and potassium carbonates containing some necessary mineralizing ions.
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Fig.1 Diagram of temperature curve in an autoclave bomb
(38 mn 700 mm)
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Fg. 2 Hydroth ermal synthetic ruby crystals
1 .
Table 1 Refractive color index of synthetic rubies by hy-
drothermal method
X Y VA x y ( Aa ) Pe Ry

HR-1 6.2943 6.8704 4.3852 0.3586 0.3915 - 519 0.51 6.87
HR2 6.4299 6.8085 4.4053 0.3644 0.3856 - 516 0.59  6.80
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tute of Material Chinese Geology University ( Beijing)-
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Fg.3 X-ray powder diffractogram of hydrothermal synthetic ruby crystals
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Tested by Wei Mingxiu, Research

Institute of Geology for Mineral Resources. CNNC.
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Table 2 Electron probe microscopy compositions of rubies

Ruby ALO; CnO; SO, NaO K,O FeT M nO Ti,O CaO V,0s5 MgO

Nalu= ge g5 0.4 0 14 Q 01 0.03 0.02 99.99

ral pink ruby made in Burmal3! ) ) ) :
Natural o7 50 181 a >4 a 02 0.06 0.03 99.9

red ruby made in Brumal?! : : : ) :
Hydrothermal ruby’ 98 66 0.27 0.23 0. 04 Q0 05 0.12 0.01 0 12 99. 50
Hydrothermal rub)}’ 99.54 0.12 0.11 0. 00 002 0.00 0.02 0 09 0. 00 99. 90
99.34 0.28 0.00 0. 14 004 0.00 0.00 0 08 0. 00 99. 86
99.39 0.11 0.13 0. 00 006 0.00 012 0. 00 0.01 99. 83

a s h . a Tested by Zheng Qiaorong, Research Institute

of Geology for Mineral Resources, CNNC; b Tested by Chen Kegiao, Chinese Academy of Geology.
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