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Table 1 Chemical data for the shi—4 omphacite

% 'f,h % SlOz Ti02 A1203 F6203 FCO MnO MgO CaO NagO Kzo PgOs b

TFE(%OB) | 55.83 0.21 10.09 4.32 3.65 0.02 7.41 11.01 7.33 0.23 0.35 100. 45

HE T Si Ti Al Fedt  Fe?t Mn Mg Ca Na K b

PR BT F3 1.996 0.006 0.425 0.116 0.109 0.001 0.395 0.422 0.508 0.010 3.988

W HE TR 6 MR,
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MERECBE A CREAZENERSRCH T EEITS T, 43065 304 A&
LSS — RS 2R, UFXSD 0T

a’ 0.525 4(2),8’ 0.875 6(2),¢’ 0. 947 3(2)nm, B’ 105.07(3)°; V’ 0. 420 8nm*?@,
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Table 2 Unit-cell parameters for omphacites

KBIL“H 4" LA FRIE M01-4 Bessi, Japan California, U.S. A.

NA=—3% Jdar.0 Aenn. 3 Qur.7 Jdso. 6 Aes.4 Qse.0 Jdaz.2 Aez.s Qso.s Jdsg.0 Aeg.s Qsz.2
a (nm) 0.956 3 (Jdue.5)® 0.956 3 0.958 3 0.959 6
b (nm) 0.875 6 (Jdus.5)?@ 0.876 1 0.877 6 0.877 1
¢ (nm) 0.525 4 0.524 8 0.526 0 0.526 5
8 106. 96 (Jd35.1)® 106. 85 106. 85 106. 93
V (am?) 0.420 8 0.420 8 0.423 5 0.423 9
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two distinctive forms of reciprocal lattice
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The left reciprocal lattice, whose orientation is consistent with convention,

is corresponding to space group P2/n, and the right one is

corresponding to P2/c adopted by Xie Douke et al. 52
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Fig.1 A [010] SAED pattern of omphacite with
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Table 3 Atomic parameters in crystal structure of the Shi-4 omphacite
A B

¥ x y z RF x y i z

[

|
01 0. 363 0(5) 0. 337 3(5) 0.122 4(8) 04 —0.240 6(8) [—0.337 3(5) ] 0.137 0(5)
01(2) 0. 361 6(5) 0.177 3(5) 0. 647 4(8) 06 0.285 8(8) |—0.177 3(5) ; 0.138 4(5)
02(1) 0.612 4(5) 0.509 6(5) 0. 305 4(8) 03 0. 307 0(8) 0.490 4(5) I —0. 387 6(5)
02(2) 0. 605 0¢(5) |—0.002 9(5) 0.802 1(8) 05 —0.197 2(8) 0.002 9(5> ’ —0.395 1(5)
03(1) 0. 607 2(5) 0. 265 4(5) 0. 007 5(8) 02 0.599 7(8) |—0.265 4(5) : —0.392 8(5)
03(2) 0.599 4(5)° 0. 240 5(5) 0.501 0(8) o1 0.098 3(8) 0.240 5(5) i 0. 099 4(5)
T1 0.539 5(2) 0. 346 7(2) 0. 227 7(3) Si 2 —-0. 311 8(3) 0. 346 7(2) 0.460 5(2)
T2 0.537 7(2) 0.162 3(2) 0.731 1(3) Sil 0.193 4(3) [—0.162 3(2) I —0.037 7(2)
M1 0. 250 0(0) 0. 348 4(2) 0. 750 00> Al1 0.500 0€0) |—0.348 4(2) ‘ 0. 250 0C0)
M1 0. 250 0(0) 0.157 2(2) 0. 250 0¢0) Al 2 0. 000 0€0) 0.157 2(2) . |—0.250 0¢0)
M2 0. 250 0C0) 0.552 0(3) 0. 250 0C0) Al 4 0.000 0(0) {—0.448 0(3) |—0.250 0(0)
M2(1) 0. 250 0(0) 0. 950 5(2) 0. 750 0¢0) Al3 0. 500 0(0) 0.049 5(2) 0. 250 0(0)
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Table 4 Bond distances and bond angles in

structure of the Shi-4 omphacite

B (nm) 1= T2- M1Q)- Mi- M2- M2Q1)-

-01(1) 0.161 8(4) 0.194 2(3) 0.212 8(3) 0.236 1(3)

-01(2) 0.161 7(3) 0. 200 2(3) 0. 205 6(3) 0.238 9(3)
-02(1) 0.158 8(3) 0.189 4(3) 0. 238 5(3)

-02(2) 0.158 3(3) 0.201 1(3) 0. 240 2(3)
-03(D 0.164 3(3) 0.167 4(3)@ 0.270 79 0. 245 9(3)
-03(2) 0.166 6(3) 0.164 1(3) 0. 246 6(3) 0.277 89

FoH 0.162 9@ 0.162 99 0.194 6© 0. 206 50 0. 248 0@ 0.250 7@
gmCe) 01(1)-T1- | 02(1)-T1- | O3(1)-T1- sqgH0) 01(2)-T2- | 02(2)-T2- | 03(2)-T2-
-02(1) 118.02(17) -02(2) 117. 22017

-03(1) 108. 87(16) | 109. 65(16) -03(2) 109. 60(16) | 110. 26(16)

-03(2) 109.17¢16) | 105.35(16) | 104.98C16) || -03(1) 108. 08(16) | 104. 90(16) | 106. 09(16)
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Fig. 2 Structural diagram of the Shi-4 omphacite

given by Xie Douke et al. [
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Fig. 3 The crystal structure

of the Shi-4 omphacite
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Table 5 Site occupacies of cations in the Shi-4

omphacite given by Xie Douke et al. %)

M2 M2(1) M1 M1(1)
Fe2+® 0. 008 0.021 0 0. 025 0 0.031 7
Al 0. 086 0.110 3 0.108 7 0.105 0
Mg 0.198 0 0.195 0
Na 0.343 0 0.163 0
Ca 0.139 0 0.281 0
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(Nay, 166Ko. 0106Ca0. 200F €2 %350Mng. 601 ) 6. 500 (Nag, 333Ca0. 132F €2 426 V6. 500
(Mg, sosFelbsoFedhual Jo. 0120, s00 (ALY 421 F €3 575 Thio. 008 ). s00 L. (S 096 ALg! 064 2. 00005 ]

JUE S R XA i 2 SR R R R g 2 R RN ER 4T Mg 18R 5 Na,Ca
HEKHEEFAE, MEEERAH Mn B2 Fe BT R Al —&. IAMUAGHE, 55
A B B AL (R S HTE

5 4Eig

(DXTF P2/c HRFEERLE 1978 FESEAHRE EANERATF - AR L EE
ARSEL T, HEREC BN ARSI P2/c §AH, KESTHS RPN R P2/n, 51
FEAFRATCREREMN P2/n A KN SRRE, MARTEHIER P2/c 8%
AWM.

(OKRFL“FH 47 A H I E 2 B 5 S B K :a=0. 956 3,6=0.875 6,c=
0.525 4nm; B=106.96°;V =0.420 8nm*; Z=4, ZS[6|B# P2/»n. BREMNEAERNITHA N
170. 02°; Al F1 Mg 43 i M1(1)F1 M1 G4 AT A 7455 1 s Na, Ca (2 FH{UCH TR A T

(3)—Fp S ik, R S MR, RN SRR AR, SR B—RIER, S ERRSH AT
SHEARM R EHE RN UE, U RS RBELZHRMRA MX SR EFBHEBARN
RATHTY. WM ERELZEREFVYIFFFEBIAR LY. RERE, H—R20
THEZEEN RS, FEMREN/MER ER S BERHME—HHE -, FEENEEZNR
T G S EMT Y0 A B4 R A TR T . B S, X— TAEEEMEE T
HRAE R HARN, RSB EERNR BUNEREXBARABEFE, BRY R
KB & R AR, H5] KRB RAJEE A IR Z A . Hilk, EEERITENKEAB 2%
AR ER BT % F LR WA s 4 R e, B Y5 B E R ZMAT N ER.
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RESTUDY ON THE CRYSTAL STRUCTURE OF OMPHACITE
FROM THE DABIE MOUNTAINS

Guo Weidong, Luo Gufeng and Guo Yun

(Department of Earth Sciences, Nanjing University, Nanjing, Jiangsu)
Abstract

Xie Douke et al. (1989) determinated the crystal structure of omphacite from the Dabie
Mountains. They affirmed that this crystal has space group P2/c¢, and in its structure, there are
two kinds of tetrahedral chain with S-rotation and O-rotation respectively; the four symmetrical-
ly unequivalent M-sites are all 6-coordinated octahedra and Al exists in all of them with higher
occupancies.

A restudy on the data of this structure was carried out by the authors. It reveals that the
true space group of the omphacite from the Dabie Mountains is P2/n rather than P2/c; and in its
structure, there is only one kind of tetrahedral chain with O-rotation, the O3-03-03 chain angle
is 170. 02°, andM2 and M2(1) sites are of 8-coordination distinguished from 6-one of M1 and
M1(Q1) sites. In addition, the authors deem that, based on the M-O bond separation, all of Al
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should enter the smallest M1(1) site, while the site occupation between Al and Mg would be
completely ordered. Thus, the structure mentioned above is a typical one of ordered omphacite
with space group P2/n, rather than a new type P2/c structure for omphacite.

The cause responsible for an incorrect space group is that the selection of the unit cell does
not conform to the standard. The authors, therefore, recalculated the unit cell parameters and
atom coordinates based on the data given by Xie Douke et al. , and furnish the correct ones here.
Although some major errors have been found in the structural explanation given by Xie Douke et

al. , the structural data are valuable.

Key words: omphacite, space group, crystal structure, Dabie Mountains
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