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Table 1 chemical compositions of sakhaite(%;)
W TAE BB S A (HERATHO
A a8’ gs(if) 1 HE 2
KO | 0.00
Na,O | 0.05 0. 04~0. 06
FeO | 1.46 1.31~1.72 0.31 0.33
CaO | 49.00 | 48.34~49.59 50.18 49. 55
MgO | 11.25| 11.06~11.54 12.54 12.35
MnO | 0.06 0.05~0. 08
ALLO; | 0.15 0.03~0. 28 0.24 0. 25
B,O; | 17.59| 15.97~20.48 17. 65 18. 07
SiO; | 0.19 0.13~0. 25 0.25 0.25
TiO; | 0.03 0. 00~0. 04
CO; |14.55| 12.83~17.33 14.33 14.87
F 0. 60 0.18~0. 89
Cl 2.48 2.14~2.78 2.63 2.73
H,Ot | 2.59@ 2.75 2.52
41t |100.00 100. 88 101. 04
Z[ERE| Fd3 Fm3m,F43,F43m,Fm3,F23

I : O Ocrposckan n mp. 19665 @ HOt Ky 2 WAl £ & N B 7 i
FR[EH L F AWM EIRIT R BB R B X E 7 LEO-435WP &
PHIEE I — & 4 5 (OXFORD)INCA R REAY U 52 5 WU & 244 - i
.20 kV; T/EREE .15 mm,
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Table 2 Atomic fractional , isotropic thermoparameters
and occupancy in sakhaite
2% 1A Rl
hr
wrry |7
0.87348(6) 0. 0248(4) 1

BT X Y z

Ca| 0.6250 0.1250

Mg| 0.7500 0. 0000 0.7500 |0.0085(4) 1
B 0.53411(18)(0. 03411(18) (0. 71589(18)(0. 0063(7) |0. 78(2)
C 0. 5000 0. 0000 1. 0000 0.062(4) 1
01| 0.5213(5) | 0.0212(5) | 0.9166(4) 0.0511(16)|0.47(2)

02 0. 61050(14)}-0. 00456 (14)0. 75449(14)|0. 0224(5) 1
Cl,

0. 3750
H,0

0. 8750 0. 8750 0.28(2) |0.66(4)
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Table 3 Anisotropic thermoparameters in sakhaite

BF U1l U22 U33 Uz3 uU1s U1z
Ca 0.0193(4) 0.0192(4) 0.0359(5) 0. 000 0. 000 0. 0066(2)
Mg 0. 0085(4) 0. 0085(4) 0. 0085(4) 0. 0002(3) —0.0002(3) 0. 0002(3)

B 0. 0063(7) 0. 0063(7) 0. 0063(7) —0.0026(8) —0.0026(8) 0. 0026(8)
C 0.062(4) 0.062(4) 0.062(4) 0. 047(5) 0. 047(5) 0.047(5)

01 0. 059(4) 0. 058(4) 0.036(3) 0.015(3) 0.018(3) —0.021(3)

02 0.0116(8) 0. 0277(10) 0.0279(11) —0.0034(7) —0.0031(6) 0. 0032(6)
Cl,H,0 0.28(2) 0.28(2) 0. 28(2) 0. 000 0. 000 0. 000
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0. 1694 ,Goodness-of-fit (F?) =1. 075, E Z{HHB F &
BEEY pnx=0. 335X 107*nm®; ppin=0. 051 X 107*
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Table 4 Interatomic distances(nm)of polyhedra

in sakhaite

Ca-O Fif £ E Mg-O AEiF

Ca-O1#12 0.22351(59) | Mg-O2#13 | 0.20410(21)

Ca-01 0.22351(59) | Mg-O2#15 | 0.20410(21)
Ca-O2#9 0.25010(20) Mg-02 0.20410(21)
Ca-Oz#13 0.25010(20) | Mg-O2#14 | 0.20410(21)
Ca-02#16 0.25783(20)| Mg-O2#17 | 0.20410(21)
Ca-O2# 14 0.25783(20)| Mg-O2#2 | 0.20410(21)

Ca-02 0. 25796(20)
Ca-02#12 0. 25796(20)

B-O =¥ CO=fa%k
B-0z#10 0.13725(19)| C-O1#9 | 0.12958(53)
B-O2#16 0.13725(19) C-O1#5 0.12958(53)

B-O2 0.13729(19)| C-O1#1 | 0.12958(53)
02#10-B-02#16 | 120.02(0)° |O#9-C-O#5 | 113.17(26)°
02#10-B-02 119.99¢0)° |O#9-C-O# 1| 113.17(25)°
O2#16-B-02 | 119.99(0)° [O#5-C-O#1 | 113.17(25)°
FMRTHFH:

#1 -z+1, -y, -z+2; #2-2+3/2, -y, -z+3/2; #3z, z-1/2, y
+1/2; #42-1/2, z-1/2, y+1;

#5 -24+3/2, -z+1/2, -y+1; #6 -2+5/4, -z+3/4, y+1/2; #7
2-1/4, z-1/4, -y+1; #8 y+1/2, -1, z+1/2;

#9-y+1/2, -z+1, -z+3/2; #10 y+1/2, -2+3/4, -z+5/4; #
11 -y+1, 2-3/4, z+1/4; #12 -z+5/4, -y+1/4, z;

#13 y+3/4, 2-3/4, -z+3/2; H14 2, -x-+3/4, -y+3/4; #15 -2
+3/2, 2-3/4, y+3/4; %16 -2+5/4, x-1/2, -y+3/4;

#17 -y+3/4, -2+3/4, x
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Fig.1 Crystal structure of sakhaite
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Fig. 2 = The projection along ¢ axis for sakhaite (fractional coordinates from —0.157 to 0. 400)
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Determination of the Crystal Structure of Sakhaite

YANG Guangming®, LIU Xiangwen?, MA Zhesheng? , SHI Nicheng?
1) China University of Geosciences, Wuhan, 430074; 2) China Unwversity of Geosciences, Beijing, 100083

Abstract

The crystal structure of a sakhaite specimen from a magnesian skarn borate deposit in Changning, Hunan
province, China has been determined by means of the single crystal structure analysis. The results show that
the mineral is cubic, a=b=c=1. 46151(9) nm, V=3. 1218(3) nm?, space group Fd3, Z=1; final R indices
[I=26(I)]=00 504, R indices (all data)=0. 0581; crystal chemical formula: Ca,;sMg;s (BO;) ;5 (CO;)1Cls
(OH), *nH;0. The characteristics of chemical composition and crystal structure of the mineral are compared
with those of natural and synthesized sakhaite reported, and the studies show the two are different in crystal
structure and chemical composition. We thus suggest that the sakhaite produced in China should be renamed
according to rules for new minerals by the CNMMN (IMA).

Key words: sakhaite; crystal structure; structure analysis
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