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Fig. 2 Partial microview of samples
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Table 1 Relative gravity of samples

o AR Ve JE B TR iEBOK: 35S
i
/g /g /g /(g + cm?)
2 1. 084 1.075 0. 206 5.218
4 2. 061 2. 042 0. 383 5.331
9 3. 886 2. 567 0. 520 4. 937
10 6.593 5.196 1.158 4. 487
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Fig. 3

Infrared spectra of samples
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Fig. 4 Raman spectra of samples
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Table 2 Raman peak positions of phosphohedyphanes from different localities
RRUFF ID ) L& FFAEVE AT /cm !
R060733 B Rz 251 —/=/—= 398/430 555/593 831 929/972 1069/—
R110037 % —/—/198 397/428 556/588 — 928/966 1065/ —
a Wi % 7 98/156/— 401/434 559/595 830 934/972 1064/—
b Wi A% e 98/—/— 401/430 557/595 830 932/— 1059/—
c gtk e 98/—/196 400/432 557/594 830 933/971 1060/—
d Witk e 98/—/— 399/429 554/594 830 933/— 1058/ —
e Wi ik e 98/—/— 401/430 559/595 830 933/ — 1057/—
2 HE —/170/206 402/426 558/586 822 936/976 1 058/1 090
4 B 0 —/170/208 400/426 558/586 822 936/976 1 058/1 090
9 H H —/172/214 402/426 558/586 826 938/978 1 060/1 092
10 B PH —/170/188 398/422 558/580 820 932/970 1054/—
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K24 SHER SR AT . R A 9 0 10
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Table 3 Results of EDXRF analysis of sample 9 and 10
45 MgO  AlLO; SiO; P, 0O; Cl K,0O CaO Cr; O3 MnO Fe; O3 NiO CuO ZnO ReO: PbO
9 1.018 — 1.142  23.73 1.354 0.047 26.91 0.016 0.032 0.097 0.016 0.081 0.525 1.174  43.27
10 1.153 0.452 2.329 21.72 1.355 0.068 25.18 — 0.083 0. 361 — 0.130 0.472 1.042 44,92
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21.269/22.351/25.270/28. 261/31. 047° #1 10.593/21. 228/ n \ H AM
22.29/25.209/28. 128/30. 986°, *f J 100/200/111/002/ 4001 [
210/211 TR, 9 F1 10 5 BE i fr 7 5 066 13 . 38 3% S A — B, 0 lbﬂ“J“NfO\WWH
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Fig. 5 Powder XRD patterns of samples 9 and 10
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Table 4  X-Ray powder diffraction data of sample 9 and 10
9 S AE b 10 S

d/A /1, hkl d/A /1, hkl d/A /1, hkl d/A /1, hkl

8.336 5 59.1 100 2.782 8 15.1 300 8.344 5 69. 2 100 2.794 9 22.4 300

4.174 0 19. 6 200 2.350 4 8.2 122 4.200 0 26.3 200 2.352 8 7.4 122

3.974 4 36. 4 111 2.086 7 10.1 400 3.985 2 30. 6 111 2.087 2 14.1 400

3.5215 17.7 002 1.987 7 8.1 222 3.524 3 11.3 002 1.990 3 8.8 222

3.248 5 11.5 102 1.883 7 11.8 213 3.243 8 10. 8 102 1.884 8 9.9 213

3.155 3 30.0 210 1.847 1 10. 6 321 3.169 9 31.4 210 1.847 8 9.4 321

2.878 2 100 211 1.821 6 9.3 140 2.883 7 100 211 1.827 2 11.3 140

2.842 7 18.6 112 1.796 3 10. 2 402 2.862 6 19.8 112 1.797 6 11.9 402
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Table 5 Infrared and Raman peak positions of pyromorphites and fluorphosphohedyphane
iy R R050085 90/107/177 392/409 552/574 818/851 919/948 1019/1 129
T KA R4 9 SAE S —/176/216 402/428 558/590 826/ 938/978 1060/1 092
SR K EA/ 9 BRE 546/566/588 /847 940/ 1015/1 099
A 2141 (10 542/573/— —/— 924/969 1027/—
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The Mineralogical and Spectroscopic Characteristics of Phosphohedyphane
From Chenzhou of Hunan Province

ZHU Gui-jun, WANG Gan-zhen, PENG Jun” , TIAN Zong-ping, HOU Zhi-hua
Hunan Province Geological Testing Institute, Changsha 410007, China
Abstract Recently a rare mineral of the Phosphohedyphane series was discovered in Hunan Province of China. It occurs in the
clay adits above the Pb-Zn deposit, the Shizhuyuan, about 15 km east-south of Chenzhou. Determination of the mineral is
difficult because its mineralogical and spectroscopic characteristics are similar to some phosphate minerals. Routine determinative
procedures and spectroscopy analysis were carried out to investigate the mineral morphology, microstructure, spectroscopy
features and partial chemical compositions of 4 samples. The crystals occur as subtransparent, yellow-green to bluish-green, the

aggregate of micro-crystals. Crystal faces exhibit vitreous to greasy luster. The mineral has a Mohs hardness of approximately

4. The relative gravity is 4. 487~5. 331 g » cm®. The observation by stereoscopic microscope shows that crystals are hexagonal
prisms, as individuals up to about 1 mm in length and <C0.8 mm in diameter. Crystals occur in subparallel intergrowths and
irregular clusters. The specimens’ infrared spectra show good agreement with Fluorphosphohedyphane. The vibration mode and

frequency of PO}~ determine the infrared spectrum’s main feature of samples. The phosphate ions’ asymmetry stretching

vibrations appear at about 1 090/1 010 cm ' and their symmetry stretching vibrations appear at 934 cm ', Correspondingly,

their bending vibrations appear at about 589/566/546 cm ' with weak spilt bands of COj and AsOj from the infrared
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absorption spectroscopy. The Raman spectra analysis proves the phosphate ions stretching vibrations appear at about ~400/426

' with symmetric stretch at ~936/976 cm™ 'and asymmetry vibration

em ' while the bending vibrations appear at ~558/586 cm™
at about 1 060 cm '. Two Raman bands at ~170~214 cm ' are assigned to lattice vibration. In addition, there is a notable
band of AsO}™ at ~822 cm ™! in the Raman spectra. The results of semi-qualitative chemical composition analysis by Energy
Dispersive X-ray Fluorescence (EDXRF) show the main elements of Pb, Ca, PO and Cl, with trace elements of Cu, Fe, Zn, et
al. The 20°, d-spacing. hkl and intensity of main Powder X-Ray Diffraction (XRD) lines are 10. 603/22. 351/28. 261/31. 047°,
8.336 5/3.974 4/3.155 3/2.878 2 A, (100/111/210/211), 59.1/36.4/30.0/100 respectively. The samples’ d-spacing is
smaller in comparison with Phosphohedyphane and closely matches Fluorphosphohedyphane’s. The integraded analysises of
relative gravity, vibrational spectroscopy and XRD data prove that the 4 experimental samples are Fluorphosphohedyphane. The
present paper is the first report on the discovery of Fluorphosphohedyphane from Chenzhou of Hunan Province, China. This
provides an initial spectroscopy analysis on which to undertake further studies of chemical quantitative analysis, composition, or

structural refinement work.
Keywords Chenzhou of hunan province; Phosphohedyphane; Spectroscopy analysis; Element; Diagnostic character

* Corresponding author (Received Jul. 29. 2021; accepted Dec. 3, 2021)
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