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X ray diffraction investigation of Si_Fe alloy from Luobusa, Tibet

LI Guo_wu', SHI Ni_cheng'. XIONG Ming', MA Zhe_sheng', BAT Wen_ji’ and FANG Qing song
(1. China University of Geosciences, Beijing 100083, China; 2. Institute of Geology, Chinese Academy

of Geological Sciences, Beijing 100037, China)

Abstract: T he native Si_Fe alloy minerals from podiform chromitites of Luobusha ophiolite in the Yarlung Zangbo suture zone were

examined by a new Gandolfi method using SMART APEX CCD X_ray diffractometer. The powder diffraction pattern shows that the

minerals are composed of FeSi. FeSis and native silicon. T he association of these minerals suggests that the crystallization order of the

mineral may he from early to late FeSi=FeSi, = native silicon, accompanied by gradually increasing deoxidization.
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Table 1 X ray powder diffraction data of FeSi,

3238 383 973 32,12 ICDD73_1843

di A I dr A i di A I dr A I dr A 1
5.150 5773 5.163 7963 5.142 4759 5.092 3770 5.1280 999
2.373 3988 2.376 8 661 2.377 3320 2.372 3595 2.6840 8
1. 895 3689 1.899 4101 1.897 2286 1.894 2552 2.5640 3
1. 848 6049 1.851 6 880 1.851 4438 1.847 5466 2.3780 710
1.776 654 1.774 1369 1.776 795 1.773 905 1.8979 520
1.704 780 1.708 995 1.707 402 1.699 416 1.8540 925
1.436 72 1. 440 180 1.439 96 1.434 82 1.7799 148
1. 340 891 1.342 1044 1.341 812 1.339 936 1.709 3 80
1.297 77 1.299 378 1. 300 83 1.297 151 1.525 4 4
1.267 461 1.271 903 1.269 535 1.267 743 1.441 8 30
1. 167 349 1. 169 729 1. 169 363 1. 167 500 1.3420 131
1. 086 1171 1. 087 2139 1.088 1239 1.085 1368 1.298 3 38
1. 061 455 1. 061 919 1. 063 554 1.059 798 1.2820 47
0. 957 197 0. 958 450 0.959 258 0.956 258 1.270 1 92
0.926 336 0.927 433 0.949 198 0.948 147 1.200 3 3
0. 847 172 0. 846 487 0.927 290 0.925 319 1.1890 2
0.813 84 0.779 310 0. 845 317 0.844 331 1.1687 83
1.156 8 2
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Fig. 1 X_ray powder diffraction pattern of FeSi»
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Table 2 X ray powder diffraction data of FeSi

FEt 9782 ICDD86_795
ook di A I dl A I
1 1 0 3.148 360 3.1543 200
111 2.568 436 2.5755 166
2 0 0 2222 73 2.230 4 61
2 1 0 1.990 1820 1.9950 999
2 1 1 1.816 1011 1.8211 487
2 2 0 1.573 74 1.5772 3
202 1 1.485 62 1.4870 32
31 0 1.4107 23
3001 1 1.344 182 1.3450 93
2 2 2 1.2878 23
0 2 3 1.2372 49
1 2 3 1.1922 216
4 0 0 1.1152 58
2500 = 97-8-2 data-background
20004 |97-8-2 peaks
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Fig.2 X_ray powder diffraction pattern of FeSi
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Table 3 Atom coordinates and equivalent isotropic
displacement parameters of FeSi,

x ¥ z U eq)
Fe i12 i12 0 0.002 (1)
Si 0 0 0.2713(2) 0.006 (1)
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Fig. 3 The cell structure and atom accumulation of FeSis
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Table 4 Crystal chemistry parameters of native Si Fe alloy

I ES Gupeiite Hapkeite Xifengite
AT FeSi Fes;Si FesSi FesSis FeSi FeSiy FeSi
4.495 (2) A 5. 644 A 2.831A 6.7416 (6) A 2.684 A 2.725 (3) A 4.452(7) A
4.495 (2) A 5.644 A 2.831A 6.7416 (6) A 2. 684 A 2.725 (3) A 4.452 (7 A
2 K 4.495 (2) A 5.644 A 2.831A 4.7079 (6) A 5. 128A 5.202(10) A 4.452(7) A
90" 90° 907 90° 90" 90° 90°
90" 90° 907 90° 90" 90° 90°
90° 90° 90° 120° 9 90 90°
By A 90. 82 179. 79 22.69 185. 3 36. 94 38.62(9) 88.28
Z 4 4 I 2 1 1 4
WAL HI gt om™ 6.14 7.23 6. 85 6.51 5.03 4.817
A [l B P2,3 Fm_3m Pm3m P63/ mem P4/ mmm P4/ mmm P2,3
R 1CSD402761 1CSD53545 M ineral data 1CSD42585 1CSD24360 A i s Hr b il 5

B, ik U Fe—Si B, B IC 2. 288~ 2. 346 A 7 FeSi, 45
Fyrh AT Fe —Si BEAT Si—Si @, 074 1 2. 349A 5 H i K
2.359 A ifif [1AREE T ) Si—Si B 2.335 A,

SiFe b4 & 76 @ il ( 800~ 1 200 C) HIMIT % ik JiE
FREE TR A H . knittle and Jesnloz( 1991) i3E 47 ) 5400 4% 0% 30 4
(3 Fe 5i( Mg, Fe) SiO3 52N (1) il i Fe S5 80k 2 T LY
BRI AL AR TR e HLEE . XA [ AR AR g
PEANAR AL L LEABCRE ST X I ER AT I R I B L) Fesi o &
PR TR P AT FeSia BUATT N0, I AE 55— 48 FeSi, HTRLFE
AT (TR R IR T A 0, SR AT BEAECE FeSi— FeSiy —Si (1
ity HE B, A0 B v O DR R R . Rk, mT LA
%%J%‘Jlfﬁﬁ’&’fﬁtﬁl“fﬁ‘@‘f‘ ek £k 5 G2 0 W T e A Bk 5L

i A6 o S A1 &5
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At AR, 2005) .
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