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Abstract: Pentlandite inclusion presenting perfect crystal form with hexagonal symmetry in a diamond from Liaoning of China was con-
firmed based on electron microprobe analysis data . X-ray diffraction peaks obtained from single crystal diffractometer with CCD area de-
tector demonstrates that pentlandite has rhombohedral and cubic structures by the powder method indexing procedure distinction and
computation. Unit cell parameters of rhombohedral structure are as follows; a=0. 690 62 nm, ¢=1. 720 95 nm, V=0. 710 85 nm’
(hexagonal) ; ag =0. 698 61 nm, ¢="59. 244 5°, and V=0. 236 95 nm’ (rhombohedral). The presence of rhombohedral phase in dia-
mond inclusions reveals that the formation condition of the pentlandite in the mantle at ultrahigh-pressure and cubic phase is the results
of phase transformation of the pentlandite inclusions in the atmospheric pressure since the diamond breaks.
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Fig. 1 Micrograph(SEM) of pentlandite in diamond inclusion
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Table 1 Electron microprobe analysis results of pentlandite in diamond inclusion

Fe Ni Co S #it R Ni/Fe Me/S
1 31.06  34.18 0. 44 33.17  98.85  (Niy, 50Feq 30Co0, 06 5. 86 Ss 1. 05 8.86/8
2 30.94  34.13 0. 49 34,02  99.58  (Niy, ssFeq 13C00,06)s. 623 1. 04 8.62/8
3 30.09  34.64 0. 48 32.91 99.12  (Niy, 60 Fes. 31 Coo, 06)9.00Ss 1. 04 9/8
4 30.66 34,84 0. 50 33.36  98.24  (Niy s6Feq 220Co0, 06 5. 813 1. 08 8.84/8
5 30.94  34.11 0. 50 32.84  98.40  (Niy 50Fes 30Co0,06)s. 86 Ss 1. 05 8.86/8
6 32.04  33.52 0.51 33.31 99.38  (Niyg s1Feyq 535C00, 07 ). 91 Ss 1. 00 8.94/8
7 31.19  34.45 0.51 32.87  99.01  (Niy g0Feq 42Co0,07)5.89S3 1. 05 8.89/8
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Table 2 X-ray diffraction data of Ni, Fe sulfide minerals in diamond inclusion
Z2 R EE AL R Bk 7 i ST 5 B R R R T S 0 B 7
RYO RV PDF 30-657
hkl 3 d(nm) 28 d(nm)  Int * hkl d(nm) Int hkl d(nm) Int
111 0. 5675 30 111 0.5794 29
003 0.573 65 0. 561 30 s
101 0. 564 94 0. 543 30 m
200 0.5107 16 200 0.5018 6
102 0.491 11 0.493 00 S
220 0.3547 8 220 0.3548 6
104 0. 349 26 0. 349 20 m
110 0. 345 31 0. 34170 m
111 0. 338 56 0. 339 40 m
311 0. 300 1 91 311 0.3026 98
222 0.2899 8 222 0.2897 29
006 0. 286 83 0. 286 29 w
202 0. 282 47 0.282 74 w
203 0.265 18 0. 266 30 w
106 0. 258 62 0. 259 60 w
400 0. 250 97 7 400 0. 250 89 )
331 0. 227 66 8 331 0. 230 31 16
210 0. 226 06 0.224 93 w
205 0.22574 0. 22322 m 420 0. 223 22 4 420 0. 224 47
422 0. 205 40 5 422 0. 204 92
511 0.192 10 30 511 0.193 18 34
009 0.191 22 0.191 39 S
303 0.188 32 0. 188 80 m
440 0.175 83 100 440 0.177 43 100
220 0.172 65 0.173 19 w
305 0.172 51 0.17176 w
221 0.171 79 0.171 33 w
531 0. 169 80 15 531 0. 169 67 4
600 0. 166 80 5 600 0.167 27 1
312 0.162 88 0.163 28 w
209 0.161 10 0.161 14 m
313 0. 159 35 0. 158 69 w
620 0.157 14 3 620 0. 158 69 1
218 0. 155 84 0. 155 85 w
533 0.153 11 22 533 0. 15309 8
622 0. 150 58 20 622 0.151 32 8
444 0. 143 96 ) 444 0. 144 88 1
0012 0.143 41 0. 142 60 m
404 0. 141 24 0. 14154 m
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Fig. 2 Diffraction peaks of cubic structure and diffraction peaks of rhombohedral structure for pentlandite
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Fig. 3 Diagram of NaCl-type structure changed to rhombo-

hedral structur
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