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Fig. 1  Optics photo (a), fluorescent photo (f) and optical

micrographs (b — e) of original blue mineral with

iridescence color
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Table 1  The main chemical composition of original mineral with

blue color
3wy 5% ) A2y JR (%)
Si0, 95.090 MnO, 0.130
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Fig. 2 Optics photo (a) of original blue mineral and the

corresponding heated samples (hb—400°C ,c—800°C )

with iridescence colors

2.3 JEHTBUR B B R A T SRR AIE

F 0 TG T3, A S 5 LA A B P Y
APLERGA K. Nt B5E E SO )5 %
TE] 1 IS R RN 2 75 5 LR T A A G, R
A r PR (o DX P RO AE — 4R R % S A )
MG, e A U B AE, 12 S - 1;
Ty — AR dh 1 I AN B W] AR R AL, 2
S=2o Zpl R REG S — 1.8 -2 R HEATRHIX LS

— 797 —



a0 Wt

=
61 2014
o http: // www. ykes. ac. en F
* |=
= PDF46-1045
. Quartz-syn
S
(=)
1 1 \-I] 1 1 1 I ll I II L . I I III l
B
— - * PDF 34-1266
= -, FeOOH
N | |
s [ o : |
= At W s b e
% *
B * * * Original mineral
;i \:. ,!I BoORERRE X g
g’ g e gt S A et o
S
~ * PDF39-1425
Cristobalite
— N TR TR TR E |
5 10 15 20 25 30 35 40 45 50 55 60 65 70

400nm

Pl 3 AliE s sekidem SEM K (a, b—ER0k;
o, d—JCAEREREND) SHEE R AT SEM BRR (e ~ )
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Fig.5 FTIR spectra of original mineral with blue and its corresp-

onding heated powder under different temperature
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Study on the Mineralogical and Optical Characteristics of Blue Opal from
Lishui Investigated by XRF-SEM-XRD-FTIR

YAN Jun'?, HU Xian-chao’ , FANG Biao', TAO Jin-bo', PENG Qiu-jin' , ZHANG Jian**

(1. Zhejiang Institute of Quality Inspection Science, Hangzhou 310013, China;
2. Department of Material Science and Engineering, Zhejiang University, Hangzhou 310027, China;
3. Research Center of Analysis and Measurement, Zhejiang University of Technology, Hangzhou 310014, China;
4. College of Materials Science and Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Opal deposits and their corresponding mineralogical characteristics are rarely reported in China as far as
can be ascertained. Recently, a type of blue quasi-opal deposit was discovered in Jinyun, Lishui, Zhejiang
Province, which has attracted the attention of gem researchers. While the related investigation about this blue
quasi-opal has not been reported elsewhere, in this paper, the mineralogical and optical characteristics of blue
quasi-opal collected from Jinyun, Zhejiang Province are carried out primarily by X-ray Fluorescence Spectrometry
(XRF), Field Emission-Scanning Electron Microscopy (FE-SEM) , X-ray Powder Diffraction (XRD) and Fourier
Transformation Infrared Spectroscopy ( FTIR). The results show that the main compositions of blue quasi-opal
mineral are silica (95% ) and a small amount of Fe,0, and Al,0,. Meanwhile, an iridescent effect is found on the
surface of both unheated and heated samples, which resembles those of natural opals. The XRD spectra with sharp
diffraction peak are consistent with those of cristobalite, which is obviously different from some microcrystalline
(such as Opal-CT, Opal-C) and amorphous opals ( Opal-A). In addition, its infrared spectrum shows a typical
frequency shift compared to natural opals. As a consequence, these blue ores are preliminary classified as quasi-
opals and named as a variant of volcanic-type opals since the geological structure of Jinyun area has the
characteristics of Mesozoic volcanic rocks. Based on FE-SEM investigation, the iridescent effect is attributed to
imbricate structure on ore surface. Further research is needed to confirm their exact category.

Key words: X-ray Fluorescence Spectrometry; Field Emission-Scanning Electron Microscopy; X-ray Powder
Diffraction; Fourier Transformation Infrared Spectroscopy; blue opal; microstructure; iridescent effect; structural
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