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Fig. 1 Madagascar scapolite samples
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Fig. 2 Various inclusions in the scapolite sample
(a), (b), (¢), (d): Tabular inclusion; (e), (1), (g), (h): Biotite; (g), (h): Colorless crystal inclusion
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Fig. 3 Diffuse reflectance infrared spectrum

of scapolite samples
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of scapolite samples

2.3 REXIESW
FHARE S (YC-2, YC-3, YC-4, YC-6, YK-3) [y L &

REEW (B 5) R 459 cm 'R IE . 265, 538 I 775
em 'Ry AETR BE 0%, 300, 362, 1 098 fi1l 114 cm™ ' Ab Ry
I RE W . FEGORBEBRER T h /N T 400 em T Y R I 2
M4 88 F)—O B3R 3h 15 & A% B 52 1) 09 5 B ik 3 BT 51l
[ 5 700~800 cm™" 3 P9 Y W WO ) U T AL—O [R] (1 33 Bk
iR 3 5 800 ~1 200 cm ' 3 [ PV MY MR 0k 0% 0T 19 F
[SiO, J4s kg st kst .

75 FE A RIE A A G i A 25 4 R Ak 2 B4 e o AL, HLAk
XA n(AD /n(SDY 1+ 3, H B b 19 & B0 B2 ok 5t
A A EEEVE R TR R . 459 1 538 em ! Ab 0
Ho R GE R AR A S AR S 775 em AR JE T AL-O $R3h;
1114 em ' A i 35 e 2 Pl ek 400 DU VAT 1 Q45 4 BT AR B T 8L

TRV TR AN - I 459 538 em ™' Ry SRR A
Wi A ARSI TS 5 775 em ™ AR Al—O HRBIFTEL 1114
em AR AL DY TR Qu 45 H TR B TR .

2.4 S5-I RIE S AT

T €0 IR ¥ N [ 19\ kL 7 KR A BE R (YC-1, YC-2,

YC-3, YC-5, YC-6, YC-8, YC-9 Il YK-5) #E4T £ 4h-1] I )G

1 098‘1*1 14 YCo3

995 YC-4

775 YC-6

459 538

3630
165 26§od

Intensity 5

200 400 600 800 1000 1200 1400
Wavenumber/cm'!
BSs AHEAERBRSIE

Fig. 5 Raman spectrum of scapolite samples
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Table 1 EPMA data of scapolite samples
Comment K;0O CaO TiO, Al; Oy SiO, MnO FeO Naz O MgO Cl Total/ WB/ % Ma {E /%
YK-3-01 1.3 7.988 0 22.748 56. 6 0.025 0.176 8. 06 0 3.077 99. 292 66. 90
YK-3-02 1.42 8. 169 0 22.787 56. 4 0.036 0. 155 8.098 0 3. 083 99. 486 66.67
YK-2-01 1.53 7.8 0.02 23.042 56. 7 0.036 0.096 7.967 0 3.074 99.523 67.56
YK-2-02 1.49 7.946 0 22.737 56. 8 0. 004 0. 157 8. 181 0 3.121 99. 78 67.59
YC-5-01 1.49 7.944 0 22. 865 56. 5 0.01 0.335 8.452 0 3.133 100. 004 68. 24
YC-5-02 1.42 7.911 0 22.964 56.5 0.01 0.213 8. 441 0 3. 045 99. 779 68.19
YC-7-01 1. 58 7.91 0 22. 241 55.3 0.025 0.121 8. 581 0 3.233 98. 288 68. 76
YC-7-02 1.53 7.799 0 22.239 55.9 0.024 0.135 8. 429 0 3. 244 98.536 68. 64
YK-4-01 1. 37 7.68 0 22.195 54.9 0. 043 0. 107 8. 601 0 3.172 97. 311 69.12
YK-4-02 1.5 7.679 0 22.105 54.9 0.026 0.131 8.523 0 3.158 97.322 69. 14
2.6 WEBSTH 0.032; YK-2, DR: 0.031; YC-5. DR: 0.029; YC-7. DR:

e BB BT S AR TR B 7 A A BE A (YK-3, DR:

. 0245 YK-4, DR: 0.012), & P4 S AT oL T BEF I
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Study on the Spectral Characteristics of Scapolite From Madagascar

DING Wei' , CHEN Quan-1i"** , AI Su-jie', YIN Zuo-wei'
1. Gemmological Institute, China University of Geosciences(Wuhan), Wuhan 430074, China
2. Institute of Jewelry, West Yunnan University of Technology, Tengchong 679118, China

Abstract The gemological and spectroscopic properties of the Madagascar scapolite is studied based on analyses of fifteen
samples using EMPA, FTIR, Raman spectroscopy, UV-Vis Spectroscopy, fluorescence spectroscopy and some gemological
instruments. The gemological characteristics of Madagascar scapolite are consistent with the theoretical values of scapolite; The
samples are uniform in color and have a glassy luster. The raw stone crystal is relatively intact. Longitudinal stripes and maroon
impurities are commonly seen on the surface of them. Iridescence can be seen on the surface of some samples, and a variety of
inclusions can be seen inside the samples, such as biotite and colorless crystal inclusions. The infrared spectrum analysis shows
that absorption peaks of 1 039, 1 105, 1 196 cm ' in the fingerprint area are attributed to the SiCAD)—O group. 752 cm ' peak
is due to Si—Si(AD stretching, 551, 687, 624 cm™ ! peaks are due to O—Si (AD)—O bending vibration. Bending vibration of
Si—O—Si associated with Na(Ca) —QO stretching jointly results in a 459 cm™ ' peak. 416 cm ' is due to the bending vibration of
Si—O—Si. Absorption peaks related to functional group area are mainly due to different vibrational modes and frequencies of
CO% (2499, 2629, 2964 cm ') and O—H(3 530 and 3 592 ecm '), which are diagnostic for the identification of scapolite.
The Raman Spectroscopic analysis indicates that the bending vibration of bridge oxygen produces 459 and 538 cm ' peaks; Al—
O vibration leads to a 775 ecm™ ! peak. The vibration of SiQ, tetrahedron unit generates 1 114 em™!. UV-Vis spectrum shows 379
and 420 nm, which are caused by electron transfer between Fe?” and Fe’" in tetrahedron position. The yellow color of
Madagascar scapolite is due to transition metal elements. The intensity of the 420 nm peak directly affects the color depth of
scapolite. Analysis of 3D luminescence shows a relatively uniform luminescence phenomenon, which shows two fluorescence
peaks, one strong and one weak, mostly centered at 302 nm(A) /343 nm(A.,). The EMPA analysis result indicates that the
sample belongs to Dipyre in the scapolite series. The Ma value is around 66 % ~69% , and the average value is 68. 1% , and with
the increase of the Ma value, the refractive index decreases. As a nondestructive testing technique, spectrum testing is suitable
for identifying gem varieties. It is of great significance for the identification of Madagascar scapolite. It provides data support for

the traceability of origin and the differentiation of scapolite varieties.
Keywords Scapolite; Gemmological characteristic; Spectral characteristic; Madagascar
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