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Abstract

LiK, _Rb,SO, (x = 0.1, 0.2) crystals were grown by means of aqueous solution growth technique
at 313 K. Structure analysis of them was carried out with space group P6,(#173) by X-ray diffraction.
In these compounds, the Li and SO ions lying on the three-fold axes formed infinite three-dimen-
sional network and K and Rb atoms located on the six-fold axes are coordinated by twelve and fifteen
O atoms respectively. The most suitable stabilization was achieved when the occupancy factors of K
and Rb atoms are (0.91 : 0.09), (0.77 : 0.23) respectively.
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Fig. 1. Crystallographic structure of LiKSO, (a)
Hexagonal structure with the P6; phase at room
temperature. (b) Trigonal structure with the P3lc
phase. One of tetrahedral of SO} is rotated about a
basal axis (marked r and r') or any equivalent axis.
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Table 1. Summary of crystal data and structure refinement for LiK;_,Rb SO, (x=10.1, 0.2)

Crystal data
Formular weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
Crystal size

Data Collection
Diffractometer

0 range for data collection
Index ranges

Reflections collected/unique
Completeness to 0 =
Absorption correction

Max. and min. transmission
Used standard reflections
Intensity decay
Refinement

Refinement method

Final R indices [/ > 2o6(])]
R indices (all data)

Weight

Data/restraints/parameters
Goodness-of-fit on F*
Extinction coefficient
Largest diff. peak and hole

Atomic scattering factors from International Tables for Crystallography

LiKy 9 Rby 480, (x =0.1)

146.27
293(2) K

Mo Ka radiation, 0.71069 A
Hexagonal

P6,

a=5.1463(5) A, a=90°
b=5.1463(5) A, p=90°
c=8.655(5) A, y=120°
198.51(5) A?

2, 2.447 Mg/m®

2.729 mm™!

0.463 x 0.396 x 0.363 mm

Enraf-Nonius CAD4
4.57~27.43°
-l<=h<=35
0<=k<=6
0<=1<=11
164/158 (R, = 0.0311)
100%

Psi-scan

0.3794 and 0.5332
3

1%

Full-matrix least-squares on F*

R1° = 0.0458, wR2® = 0.1230

R1? = 0.0465, wR2® = 0.1240

w = V[6XF,) + (0.0176P) + 0.0000P],
where P = (F? + 2F)/3

164/1/35

1.253

none

0.574 and <0912 eA™

LiK, ;,Rb, S0, (x=0.2)

152.23

293(2) K

Mo Ka radiation, 0.71069 A
Hexagonal

P6,

a=5.1656(5) A, o=90°
b=35.1656(5) A, p=90°

c =8.6689(15) A, y=120°
200.33(4) A®

2, 2.529 Mg/m’

4.194 mm™

0.33 x 0.297 x 0.297 mm

Enraf-Nonius CAD4
4.56~27.44°
0<=h<=6

-6 <=k <=5

-l <=1<=11
316/285 (R,, = 0.0714)
100%

Psi-scan

0.5335 and 0.6000
3

1%

Full-matrix least-squares on F*

R1° = 0.0429, wR2" = 0.0791

RI® = 0.0458, wR2" = 0.0818

w = I/[c*(F) + (0.0176P)* + 0.0000P],
where P = (F} + 2F.)/3

316/1/36

1.342

none

1.407 and -0.815 eA™®

10)

Rl = Z||F| ~ [FJVZIF,, "wR,

= [Sw(F = FOEwENT"

Table 2. Atomic coordinates (X 10*) and equivalent isotropic displacement parameters (A2 x 10°)

LiKO.Q]RbO.O9SO4 LiK0.77RbO.Z3SO4

X y z S.OF U(eq) X y z S.OF Uleq)
K 0 0 “254(7) 091 20(2) 0 0 20200 077 21(3)
Rb 0 0 -270(140) 0.09  70(30) 0 0 —60(20) 0.23 25(4)
Li 3333 6667 2990(40) 1.0 30(7) 3333 6667 3160(20) 1.0 25(3)
S 6667 3333 1809(3) 1.0 14(1) 6667 3333 2051(0) 1.0 13(1)
0l 6667 3333 13518) 1.0 46(4) 6667 3333 362(8) 1.0 44Q2)
02 3960(20) 3440(20) 2370(20) 0.620 41(3)  4077(14) 3493(14)  2599%(8) 0.525 36(2)
02" 4080(30) 640(30) 2400(30) 0.380  32(4)  4043(15) 573(13)  2613(8) 0475  26(2)

U(eq) is defined as one-third of the trace of the orthogonalized U; tensor.
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Fig. 2. View along the c-axis of LiK,Rb, SO,
using ORTEP diagram. Thermal ellipsoids are
drawn at 30% probability.

Table 3. Selected bond distances (A) and angles (°) for LiK,_,Rb,SO,

LiK0.9le0,09sod LiK-O‘77RbO.ZSSOA
K-O1 2.990(2)  Rb-O1 2.991(15) K-01 2.997(2)  Rb-0Ol 3.004(3)
K-01* 2.990(2)  Rb-O1° 2.991(15) K-O1° 2.997(2)  Rb-01° 3.004(3)
K-01° 2.9903(17) Rb-O1° 2.991(15) K-01° 2.997(2)  Rb-0O1° 3.004(3)
K-02° 2.816(17) Rb-02° 2.808(86) K-02° 2.877(15)  Rb-02° 2.833(22)
K-02° 2.816(17) Rb-02° 2.808(86) K-02¢ 2.877(15)  Rb-02° 2.833(22)
K-02° 2.816(17) Rb-02° 2.808(86) K-02° 2.877(15)  Rb-02° 2.833(22)
K-02 2.971(19) Rb-02 2.979(89) K-02 2.985(16) Rb-02 3.031(24)
K-02° 2.971(19) Rb-0O2° 2.979(89) K-02f 2.985(16) Rb-02' 3.031(24)
K-028 2.971(19)  Rb-02% 2.979(89) K-02¢ 2.985(16) Rb-02° 3.031(24)
K-02" 2.821(22) Rb-02° 2.814(87) K-02° 2.858(16)  Rb-02" 2.814(22)
K-02" 2.821(22) Rb-02" 2.814(87) K-02" 2.858(16)  Rb-02" 2.814(22)
K-02* 2.821(22) Rb-02¢ 2.814(87) K-02" 2.858(16)  Rb-02° 2.814(22)
K-02' 3.014(24)  Rb-02' 3.021091) K-02' 2.983(16) Rb-02' 3.030(24)
K-02" 3.01424) Rb-02" 3.021¢91) K-02" 2.983(16) Rb-0O2" 3.03024)
K-02' 3.01424) Rb-02% 3.021(91) K-02'¢ 2.983(16) Rb-02* 3.030(24)
$-01 1.449(16)  Li-Ol 1.859(33) $-01 14647)  Li-Ol 1.911(13)
S-02 1.499(12)  Li-02 1.921(15) $-02 1.460(6)  Li-O2 1.923(7)
S-02" 1.499(12)  Li-02* 1.921(15) S-02" 1.460(6)  Li-O2* 1.923(7)
$-02' 1.499(12)  Li-02 1.921(15) $-02' 1.460(6)  Li-02' 1.923(7)
S-02' 1.451(15)  Li-02" 1.952(17) $-02' 1.475(6)  Li-02" 1.921(7)
S-02" 1.451(15)  Li-02" 1.952(17) S-02* 1.475(6)  Li-02" 1.921(7)
s-02" 1.451(15)  Li-O2™ 1.952(17) $-02° 1.475(6)  Li-02™ 1.921(7)
01-8-02 108.7(8)  OI-Li-O2 106.3(2) 01-8-02 109.03)  OI-Li-02 104.6(6)
02-8-02"  110.2(8)  O2-Li-02*  112.5(10) 02-S-02"  109.9(3)  02-Li-02°  113.9(4)
02"8-02"  110.2(8)  O2%Li-02"  112.5(10) 02"-8-02'  109.93)  O2%Li-02'  113.9(4)
01-8-02' 110.5(11)  OF-Li-02%  105.2(13) 01-S-02'  1093(3)  OI-Li-02"  105.2(13)
02-S-02"  108.4(11)  O2™-Li-02™  113.4(11) 02'-S-02"  109.6(3)  O2™Li-O2™  104.2(5)
02"-8-02"  108.4(11)  O2™Li-02"  113.4(11) 02"-8-02"  109.6(3)  O2™Li-02" 104.2(5)

Symmetry codes: (a) x—1,y—-1,z (b)x-1,y, z, (c) - %X, -y, z-1/2; (d) y, - xty, z—1/2; (&) x -y, X, z— 1/
M -ynx~yz@-x+tyn-x,zth)-y+Lx-yz{@-x+y+l,-x+1, 7§ -x+1,-y+1,z+1/2;
&K -y+L,x-y+1l,z () —x+y,-x+1,z (m)x,y+1, z
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Fig. 3. ORTEP diagram of the tetrahedral SO}
group and LiO, group.
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