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Table 1 Reflectance values of yuanfuliite

Rmax A(nm) Rmax Afnm)

- 400 5.40 560
1.2 420 9.38 580
7.70 440 9.29 583
9.77 460 9.27 600
9.99 470 9,22 620
10.11 480 8.98 640
10,12 500 8.79 650
10.03 520 8,78 60
9.66 540 5.33 680

— 546 1.33 700
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Table 2 Compositional comparison between yuanfuliite and warwickite (wt %))

# 8 i o ! WOt g BECD
1 2 3 i ¥ %@ % #ise
AN —

Na;0 0.73 0.56 0.80 0.72 0.70
K,0 0.04 0.03 0.00 0.05 0.03
MgO 27,33 27.87 28,19 27,46 27.71 36.80 35.71 31,25
Cao 0.01 0.03 0.03 0.07 0,035
MnO, 0.47 0.38 0,08 0,008 0.025
FeQ } 37.07  26.08 35.45 38.69 36,87 7.02 9.15 15.97
Foq0; 4.76
ALLO, 6.13 6.15 6.12 5.66 6,02 o221 2.91 5,94
Cry0; 0.11 0.00 0.07 0.00 0.04 ‘f
Si0, 0.01 0.16 0,00 0.12 0.07 | 1.00 1.39
205 0,14 0.46 0.00 0.00 0.15
NiO 0,00 0.00 0.00 0.00 0.00 ,
TiO, 6415 6415 6.15 4,62 5.76 i 23.82 21.86 23.26
CoO 0.01 0.00 0.00 0.15 0.04 !
B20s 20.41% | 27.81 21,29 21.521
= 97,80 1 98,56 100.07 100,941
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By FEEH R Link-860 T il 00 SMRAME: ISR 15 kv, TEMEF 0.2x1077A, P 100s
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AR . MWL RE, BNa, O, K.0, CaO, SiOFMP.0sEXHNT, HAZHHERT
Foh, BELAHTEERSS Fe. Ti, Mg, AVERRRMTEEER, mAEfE2ZELER, 43K
KMAGBRGR . o, AREILA SMEBEAMLER MR, EILAKRT K
Fla®. mmTREUN, WREHRETK, maENEKALK, XELMEEREZHOHE.
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Table 3 X-ray diffraction data of yuanfuliite

x # x #8Y | ks

hkl I et dyx Akl 1 dax
110 23 6.563 6.579 110 40 6.68
200 10 4.60
120 38 4.176 4.173 120 40 4.25
130 30 2,957 2.954 130 40 2.99
011 20 2.88
320 100 2.570 2.576 320,230 100 2.58
201 10 2.50
121 16 2.481 2.479 121 10 2.45
400 10 2,31
330 6 2.210 2.193 330 10 2.19
240 20 2.088 2,087 311 40 2.10
420 10 2,02
231 16 1.978 1.980 231 30 1.98
401 8 1.250 1.851 150 20 1.85
141 20 1.82
411 6 1.815 1.816 411 20 1.79
331 17 1.788 1.787 331 10 1.77
440 10 1.66

350 11 1.603 1.599
431 18 1.591 1.581 051,351 50 1.60
511 19 1.550 1.547 511,160 40 1.55
112 14 1.500 1.500 502 50 1.50
351 5 1.421 1.420 022 20 1.43
161 6 1.375 1.375 360 20 1.40
261 7 1.329 1.332 161 30 1.38
550 10 1.32

270 5 1.283 1.283
640 20 1.29
361 30 1.27

@ #HE, TEBBEE ERE GRHNE, DMAX-RCE X #8478 00 B &M%, CuKa, i [E50kV,
L 80mA, HiikErec/ s
@ $JCPDS EJr12—171
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TFig. 1 Infrared spectrum of yuanfuliite
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Table 4 Msdshauer parameaters of yuanfuliite
15 Q.S FTES A% el Eedsd 3G R
0.3957 0.7418 0.208 76.2 AN Fe "IMi1)2
1.0895 2.4611 0.157 12.2 By Fe®* [M(2)3
1.1137 1.6024 0.185 11.5 ce’ Fef*[M(1)2
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Table 5 Comparison of chemical composition and structural parameters

between yuanfuiiite,synthetic Mg-Fe-borate and warwickite

_ELA & PR ST AR R W & 8 HO
LR Mg;.sFe?* o, s.F e 0us H20;:¢ Fea032MpO _ Mgr.asAlna Fei* o,
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Mg, Ti*, Fe?* ) (BO3) O (BOO
a (A) 9.258(6) 9.258 0,20 9.197(7)
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A New Borate Mineral

Yuanfuliite

Huang Zouliang
(Geological Institute of Chenrical Minerals, Ministry of Chemical Industry,

Zhuozhou 072754)

Wang Pu

(China University of Geosciences, Beijiny 100083)
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Abstract

Yuanfuliite, a new mineral named after Prof. Yuan Fuli (1893—1987), was
discovered in the Zhuanmiao boron deposit, Kuandian County, Liaoning Pro-
vince. It is a borate mineral rich in such components as Mg, Fe®*, A" and
Ti‘*. The mineral is black and has brownish black streak.It is nearly opaque
with adamantine to submetallic lusfer. Reflection color Ilight grey.Internal
reflection dark reddish brown. Anisotropism weak. Pleochroism dark red to
dark brown. Tiny prismatic crystals about 0.1 x 0,2 x 1mm. Its crystallochemical
formula is(Mgo.s1Feee) 100 (el AL S Mo, 11 T i Fed 15) 113 Bo.9203.00) O, Space group
Pnams a=9.258(6) A, 6=9.351(4)A,¢c=3.081(2)%,V=266.8(2)K, Z=4,
D=3.80g/cm?®, H=5—6, VHN; =843kg/mm?. Cleavage {100} perfect. Infrared
absorption bands: 1387, 1201, 1024,951,733,600, 510 and 408 cm~'. Mé&ssbauer
studies show that Fe’* has occupied the M(1),and Fe** the M(1)and M(2)respec-
tively. Yuanfuliite is the Fe®*-dominant analogue of warwickite.
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