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3)o ZH RN T ESMNY A GEATE XTEE, ok A0 ATTA KM 4L Lile(PO,) £
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RH o

BE RN, EZRIT RSS2 MMEHXRNEFUR. Bb BRERE
LA MG EE TR T, B4Ry % LiMoC(PO, I LiFe( PO, )2y T8 5 M i 2 %Ik
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Table 2 X-ray powder diffraction data of triphylite—lithiophilite series

B 1 3 6
Ei S < )
= HBEF EEt - Rl b EHEI R
Bkl d i | d 7 I | i/
020 5.141 15 5.171 17 5.174 15 5.180 l 18
011 4.259 41 4.288 48 1.289 33 4.209 31
3.951 20 3.926 17 3.910 11 3.933 10
101 3,729 13 3.711 9 3.710 6 3.719 6
111 3.470 51 3.503 52 3.496 49 3.501 55
200 2.993 96 3.021 91 3,025 100 3.035 100
031 2.768 57 2.786 | 33 2.791 27 2.791 21
2,516 26
131 2.514 100 2.531 | 100 2.534 72 2.538 81
211 2.452 | 33 2.468 34 2.475 25 2.480 29
2.387 13 2.382 26 2,387 15 3.393 | 17
2.363 ! 19 2.387 | 15
2.285 17 2.297 17 2,300 12 2.303 | 15
230 2,257 30 2.271 29 2.275 20 2,278 23
112 2.135 21 2.148 20 2.150 15 2.155 17
141 2.098
231 2.075 5 2,047 6 2.052 5 2.051 9
122 2.020 7 2.024 5 | 2.029 6
1.895 5| j
1.864 6 ' | }
202 1.846 19 1.858 12 1.862 10 | 1.866 11
311 1.810 15 1.824 17 1.829 14 1.834 15
241 1.796 9
222 1.738 39 1.751 32 1.754 25 1.755 33
142 1.652 24 1.677 21 1.684 | 15
1.650 23 | 1.663 26 E 1.669 | 18
331 1.622 22 1.632 22 1.637 15 ’
1.580 11 : 1.592 12 1.597 | 9 | Lol ; 8
1.498 38 i 1.500 | 20 [ 1.509 21

WAK M, CuKe,ds5kv,50mA, RE#H, M B KTk AKX,
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Table 3 Cell dimensions of triphylite~lithiophilite series
B 2 1 3 6 11 13 17
oot 38| —_—— | AREY
i HEEE mEwn HREGEE| e mit | nBEEYE
g e 3l tE = oy | uz C18) €23)
S 1987 1974 | 1957 1985 1967
:::_f:f: 88.9 50.1 30.6 6.1 70.7 | 55.9 17.8 100.0
2 J 6.005 6.049 6.072 6.092 ss.ozs!f s.ussF 6.074 5.997
N UR 1) 10.380 10.414 10.290 j 10.35 ‘ 10.374} 10.451 10.314
¢ ] 4,700 4.720 4.731 4.716 4.705]  4.711 4.721 4.686
v I 285.6 296.4 299.1 295.6 293.4 | 295.1 299.7 266.8

REM, RHBHHESE, HEREH
-0,993, AHh BB EMFRBELUT, XR

10. 26+
10,22+

10.184

4.749

4.724
€

4.704

AfeRA TV MRS RHM . Fe' 'l
FEp g, BEMg™, Fe* fRTFE 2 I
Fe** 5Mn** 5/, A F-BEEERD MblE 4%
h, ZRBTEEEERBER. 44
WAL BT TR IR ZE 1 RO o

L10.28

o B4 BSEr-BEEr ek

L 10.20 SHERARIXR

Lot Fig, 4 Unit cell dimensions versus chemical

- composition of triphylite-lithiophilite series
N HEAES  HRARE (LED)

LiMaPO,10 %
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MoRRERFHSIERF, REDTHIRRNX:

100 x Fe
Fe +

v(cm")=0.1479(

(POIRILAY (B - E ET R
ST g B 20 W 3R B E 1 1R T IR @7
frF1141—1044cm ™ FEBEH =4 38 % W
R T PO Hyv A xt TR th a4k 30, AL
“F990—979cm ™75 g — i 4 (PO, 3"
v X PR gR IR E), HLT641—549cm™'{E
B =4 ia Rl #F ROPO v
fi¥R3), BrF470—4050m ™ IR i JE 4y R
(PO v TS hirzh. A XBBMD -5
ST RV P 2R IR R HURB AL 4p 0t
IR A LR o

R MR AT H Y /4 Fe(Mn)
HRESHE B EY - BEE T BT
LLOMBR MR o b (B5), BRI i H#
WBINEANR . m¥rat bR W, B9 #rp
LiFe(POJ 43 ¥ & iR/, KWW HCHERM
REBEIE Y, HAPLUE AR
A HYE, 594 s Fe/(Fe+Mn) Lk
[l 7 W K6, E6x W, L F475—
455cm ™ v, 75 i R 2% 55"t rh Fe,

Mn ) +456.8

MEZRETE0.9992, 245R, HTHRLK D, XBIARTEE—FET

R 4 HAEV-HAEYT TARBCIRIAR (cm™

Table 4 Absorb peaks along IR spectra of triphylite~lithiophilite series

FeX 100 f I
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6 s e I b l 6.1 1134.5| 1091.5| 1047 979 637.5 | 576 549.5 | 457.5
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Triphylite-Lithiophilite Series in China
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Abstract

Triphylite-lithiophilite, a perfect isomorphous series, has been found in six
mineral occurrences of China, Of these, four are in the rare-metal granite pegma-
tites of Xinjiang where all of the samples are lithiophilite, The Mn-~rich features
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are also observed in other Fe, Mn minerals of Xinjiang pegmatites, In 1984, a few
specimens of triphylite were discovered in Nanping rare-metal pegmatite of Fujian,
The mineral is one of the few Fe, Mg-richest triphylites in the world, Another
triphylite occurs in Shangxian pegmatite of Shanxi province, Up to now, a pe-
rfect triphylite-lithiophilite series has been found in China, whose mineralogical
properties are all listed in the paper,

Researches on the chemical composition of triphylite-lithiophilite show that,
besides the major constituents Fe®** and Mn?*, the cations at the octahedral M(2)
site in the minerals are Mg?**, Ca?*, Fe’*, The highest MgO content is 7,38 wt?;,
Generally speaking, Mg** replaces Fe?* easily, while Ca?* sometimes substitues
for Mn?* at the M(2) site, Pure triphylite has not been found yet in the nature
and LiFe(PO,) contents of all native triphylites are lower than 80% , Neverthe-
less, there are very pure lithiophilites in nature,

The paper illustrates the relations of chemical composition (Fe/Mn) to
physical properties, optical properties and unit cell dimensions of the series, With
the increase in Fe/Mn ratio, the specific gravity and the index of refraction will
grow up, the cell parameters will decrease, and the optic axial angle will vary
regularly, The rising of Mg?*,Ca?" contents of the minerals, on the other hand, will
also cause an obvious variation in the above properties,

The IR spectral analysis of four triphylite-lithiophilite samples collected in
China has been made to find the correlation between chemical composition and
IR absorb peaks, The results show that there exists gocd linear correlation bet-
ween absorb peaks from 475-455cm™' and chemical composition; it is therefore
feasible to use IR spectra for semi-quantitative determination of chemical compo-

sition of this series,



