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Table 1 Routine gemological parameters of triplite samples
FE i 44 i, Wi/ ct FEES AT 4 HHEE/ (g em?) Z PP
-1 AN 55 0. 54 1. 658~1. 673 0.015 3. 857 89, - T
L-2 AR 0. 49 1.656~1.673 0.017 3. 807 th, R - 15 1
L-3 AR 1.42 1.657~1.675 0.018 3.820 R LR LGRS
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Picture of triplite samples
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ZLAM G R 7E [ BT R A GIRDD Bk 27 B A A8
FOGiE AT S 30 =, SRR B 50 Bruker Vertex80 £14p
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em ', G EHARE 6 mm, R 64 R B, Dk

S8 H1-0] LG e o' % W 3 AE ] R K A (R BR FE
B FE A A KOG BT LI, LN B 5 O Perkin
Elmer Lambda 650S X% 48 #h-1] WL 4366 BE 11, I &3 [
250~ 800 nm, WK 4 £ BRI B 1 onm, 1A R
266.75 nm + min ', SRS FE I SCIRE S 0 AT
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Table 2 Chemical composition characteristics
of triplite samples (Wt%)

R pCEl
Sample L-1 L-2 L-3 Average  Shigars
40
CaO 3.169 4.154 4.138 3.820 4. 20
Na, O 0. 04 0.017 nd 0.019 —
TiO, 0. 006 0. 004 nd 0.003 —
Al O3 nd 0. 004 nd 0.001 0. 06
MgO 0. 366 0. 739 0.675 0.593 -
SiO; 0.014 0.001 nd 0.005 0. 06
FeO~ 6.925 5.403 4.551 5.626 3.91
MnO 52.391 52.667 53.498 52. 852 54.91
F 7.590 6.047 7.393 7.01 6. 87
K,O 0. 009 nd nd 0.003 —
P,0; 31.624 31.328 31. 600 31.517 31.92
3 102.134 100.364 101.855 101.449 101. 93
—0O=F 3.196 2. 546 3.113 2.952 2. 89
Total 98.938 97. 818 98. 742 98.497 99. 04
e * Fe fF AP FeO %R — RN P AR, nd RRIET
6 2%
Note: * Total iron ions are caculated as FeO; — It is not provided in

the literature; nd: not detected
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Table 3 Raman shift and attribution

of triplite samples
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Fig. 2 Raman spectra of triplite samples
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Table 4 Triplite group minerals
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Fig. 3 Raman spectra of triplite compared with

zwieselite and wolfeite in RRUFF
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Fig. 4 Infrared spectra of triplite samples
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Table 5 Infrared absorption peaks and their
attribution of triplite samples
I /cm ™!
R JiE A
1 12 3 it & A I )&
453 457 460 B POT™ B[ vo X FRES il 3 20
595 603 586, 625 & PO~ FA vi R 3R 3h

975 975 974 55 POt~ FE[ v XFFRHL MR )
1078 1072 1070 i POYT FEB vy SO BRPLR 3

1134 1141 1137 F&E POY R s SO FRPLR 55
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Fig. 6 UV-Visible absorption spectra of triplite
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Chemical Constituents and Spectra Characterization of Gem-Grade
Triplite

LU Yang. PEI Jing-cheng” , GAO Ya-ting, CHEN Bo-yu
Gemmological Institute, China University of Geosciences (Wuhan), Wuhan 430074, China

Abstract Triplite is a rare mineral, and gem-grade triplite can present a highly saturated reddish orange. In this paper, three
samples from Pakistan are selected for systematic research through Electron Microprobe, Raman spectra, Infrared spectra and
UV-Vis absorption spectra. The purpose is to obtain their chemical composition and spectral characteristic, analyze the
chromogenic ions. and provide important data for their species identification and optimization processing. The chemical formula
of average chemical composition is (Mny 45 Feg 175 Cag 15+ Mg 03) 52,02 Po.oo Ou14 (F)o g2 » which belongs to the Mg-rich and Fe-
poor triplite. And it has a similar chemical composition with the gem-grade triplite produced in the Shigar Valley of Pakistan in
the literature. Raman spectra and Infrared spectra show that the main vibration group of triplite is PO}~ group. The main peak
of Raman spectra is located at 980 cm ™', which can be used to analyze the substitution relationship between OH ™~ and F. The
intensity contrast of the 450 and 427 cm ™' bimodal peaks can reflect the substitution relationship between Mn*" and Fe*". The
Infrared spectra has absorption peaks in the 400~650 and 900~1 200 cm™' band, which can reflect the substitution relationship
between OH™ and F, Mn®" and Fe’". Thus, Raman spectra and Infrared spectra can be used to clearly distinguish the
isomorphic minerals: triplite, wolfeite and zwieselite. In the UV-Vis absorption spectra, the strong absorption peak centered at
406 nm is caused by the spin-forbidden transition of Mn**. The weak absorption peak centered at 455 nm is caused by the spin-
forbidden transition of Fe*", and Mn®" also has a certain effect on this peak. The absorption peak centered at 533 nm is caused
by the transition of Mn*", ®A,,(S)—*T,,(G). So the samples show a reddish orange color, which is an idiochromatic mineral.
There are common isomorphisms in the triplite group minerals. Raman spectra and Infrared spectra can identify triplite

accurately, and EMPA can provide important information for the traceability of its origin.
Keywords Triplite; Chemical constituents; Raman spectra; Infrared spectra; UV-Vis absorption spectra
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