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Mineralogy of phurcalite discovered for the first time in China

FAN Guang', YU A-peng!, GE Xiang-kun!, MA Li-kui’ and WANG Quan-tac®
(1. Beijing Research Institute of Uranium Geology, CNNC, Beijing, 100029, China; 2. No. 290 Research Institute,
Bureau of Geology, CNNC, Shaoguan 512026, China)

Abstract: Phurcalite found in the Zhutongjian deposit of the Xiazhuang uranium ore field in northern Guangdong
Province is associated with microcrystal quartz and meta-autunite in space. The mineral occurs as fibrous, fascic-
ular and radiating aggregates and is bright yellow and transparent with vitreous luster. Its streaks are light
yellow in color. The Mohs’ hardness is about 3. Phurcalite has a perfect cleavage on {010}, good cleavages on
{100} and {001}, and greasy luster conchoidal fracture. Under plainlight, phurcalite is light yellow, and it as-
sumes high order bright interference color under crossed nicols. Phurcalite is a symmetrical extinction, biaxial
negative, and positive elongation mineral. The chemical composition of phurcalite (EPMA, average of 15
points) is UO; 68.64%, P,Os11.70%, CaO 9.21% and impurity 0.28%, with H,O 9.25%, totaling
99.26% . According to the data O = 16, the empirical formula should be (Cay 02, Ky s, Mgy 01 )2.08 (UO,,
TiO,, PbO); 970 97(PO4 )5 05 6.32 H,O. On the basis of the analyses of XRD, the system of phurcalite is or-
thorhombic, the space group is Pbca, and the unit cell parameters are a =1.742 3(5) nm, 6 =1.6032(4) nm,
¢=1.3599(2) nm; a=p=7=90", and V =3.798 64 nm’. Furthermore, the maxima (in cm™!) of the
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obtained infrared-absorption spectrum were observed: 3427.10, 1622.05,1062.62, 973.26 and 890. 91.
These features are very similar to those of the known phurcalite.
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Fig. 1 Stereo microphotographs of phurcalite from the Zhutongjian deposit
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a—phurcalite on the smoky gray drusy quartz; b—phurcalite under metaautunite; ¢—phurcalite vein between quartz and metaautunite;
d—radiating phurcalite aggregate
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Fig. 2 Petrographic microscope photographs under single polars (a) and erossed polars (b) of phurcalite from Zhutongjian
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Fig. 3 Back-scattered electron images of phurcalite from the Zhutongjian deposit
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a—fine grains of phurcalite around aggregates of larger grains; b—radiating aggregates and indistinct zonal structure
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Table 1 Electron microprobe analyses wg % and calculated apfu of phurcalite from the Zhutongjian deposit
1 2 3 4 5 N=15 A B
CaO 9.38 9.15 9.10 9.05 9.25 9.21 9.06 9.4
UOs 70.24 68.61 68.41 69.84 68.76 68. 64 69.30 69.88
P,0Os 11.03 11.99 11.44 11.24 11.28 11.70 11.48 11.52
TiO, - 0.06 0.05 - 0.08 0.04 n.a
ThO, - - - - - - n. a.
ALO; - - - 0.01 0.01 0.01 n.a.
Lay,Os 0.07 - - 0.06 - 0.03 n.a.
CeZO3 - 0 04 - - - - n.a.
MgO 0.02 0.06 - 0.04 - 0.02 n.a.
MnO 0.08 0.07 - - - 0.02 n.a.
FeO™" - - - 0.02 0.06 0.02 n.a.
PbO 0.10 0.06 0.01 0.08 0.58 0.12 n.a.
Na,O — - - - - - n.a.
K,O 0.19 0.20 0.22 0.23 0.22 0.20 -
91.11 90.24 89.23 90.57 90.24 90.01 89.84 90. 80
H0 9.25% 10.18  11.62
16 18
Ca 2.063 1.990 2.018 1.994 2.043 2.019 2.000 2.04
U 3.029 2.926 2.975 3.018 2.978 2.950 2.999 2.975
P 1.917 2.060 2.005 1.957 1.969 2.026 2.002 1.976
Ti 0.009 0.008 0.012 0.006
Th
Al 0.002 0.002 0.002
La 0.005 0.005 0.002
Ce 0.003
Mg 0.006 0.018 0.012 0.006
Mn 0.014 0.012 0.003
Fe 0.003 0.010 0.003
Pb 0.006 0.003 0.004 0.032 0.007
Na
K 0.050 0.052 0.058 0.060 0.058 0.052
Sum 7.090 7.073 7.064 7.055 7.104 7.076 7.001 6.991
R n.a. o UO; FeO = EA3000 A
Ca, UO, 50, PO, 5 7 H,O Antencio and Neumann 1991
Antencio and Neumann 1991
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Table 2 X-ray powder diffraction data of phurcalite main diffraction peaks
PDF 53-0907
hkl 20 d nm I % 20 d nm I %
200 9.977 0.886 6 0.4 9.972 0.8863 3
020 11.068 0.799 4 100 11.031 0.8014 100
210 11.593 0.763 4 3.3 11.561 0.764 8 3
230 19.516 0.4549 3.0 19.477 0.4554 2
040 22.209 0.400 3 20.1 22.161 0.400 8 15
041 23.169 0.3839 6.2 23.120 0.3844 4
024 28.584 0.3123 3.2 28.513 0.3128 3
502 28.840 0.309 6 3.9 28.776 0.3100 3
522 30.969 0.2885 4.1 30.906 0.2891 3
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Fig. 4 X-ray powder diffraction pattern of phurcalite 0.00 500.00 1000.00
1/C

from the Zhutongjian deposit
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Fig. 5 Thermal analysis data of phurcalite from the
Zhutongjian deposit
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a—differential thermal analysis b—thermal gravity analysis
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Fig. 6 Infrared-absorption spectrum of phurcalite from the
Zhutongjian deposit
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