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Figure 1 XRD patterns of the two compounds: (a) Li,CsAl(SO,),F,,
(b) Li;RbAI(SO,),F, (color online).
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Table 1 Crystal data and structure refinements of Li;ZAAl(SO,),F, (A = Cs, Rb).

TR Li,RbAI(SO,),F, Li,CsAl(SO,),F,
S THE (g mol™) 408.33 455.77
HE (K 273.15 298.0
iR, ZIRIEE Monoclinic, C2/c Monoclinic, C2/c
a(A) 13.6053(4) 13.5740(11)
b (A) 4.9814(2) 5.0427(3)
¢ (A) 14.0081(5) 14.2581(11)
B 91.509 91.961
z 4 4
R (A% 948.82(6) 975.66(12)
R (cale.) (g cm™) 2.858 3.103
W £ (mm™) 5.846 4.407
F(000) 776 848
f R~ (mm’) 0.111x0.106x0.098 0.983%0.109%0.103
R ARV 2.910 to 27.559 2.858 to 27.479
TIEER A —17<h<17, —6<k<5, —18<I<18 —17<h<16, —6<k<6, —18</<18
Fr st s AN AT A 7665/1087 3220/1050
SEHERE 98.4% 92.3%
3T F IGOOF{H 1.099 1.173
RIS AR 22 T-RIE [20(D)]” R,=0.0200, wR,=0.0517 R,=0.0258, wR,=0.0632
AERATH AR E N TRIA R,=0.0212, wR,=0.0524 R,=0.0274, wR,=0.0639

WEANTRA TR RIS . B (e A7)

0.464 Fl —0.523 e A~

0.589 Fil —0.630 e A~

a) Ri=S||F [HFVZIF,|; wR=[Ew(F, —F Y /EwF, "]

(F,>20(F,}))
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Figure 2 Crystal structure of Li;CsAl(SO,4),F,. (2) [A1S208F4]5_ unit. (b, ¢) Coordination of Li atoms. (d) The arrangement of [AlSzogFA]S_ units in

the structure. (e) The crystal structure on the ac plane (color online).
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Figure 3 The TG-DSC curvers of Li,CsAl(SO,),F, (a) and Li;RbAI(SO,),F, (b) (color online).
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Figure 5 (a) Calculated band structures of Li;CsAl(SO,),F, and (b) Li;RbAI(SO,),F,; (c) total and partial density of states of Li,CsAl(SO,),F, and
(d) Liy;RbAI(SO,),F, (color online).
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Li,AAl(SO,),F, (A = Cs, Rb): two deep-UV fluoroaluminosulfates with
special motif [AlS,04F,]

Bao Jiangl, Yuchen Yan’, Xinglong Liu', Boxuan Zhangl, Zhaohui Chen'”

: Key Laboratory of Oil & Gas Fine Chemicals, Ministry of Education and Xinjiang Uyghur Autonomous Region, School of Chemical Engineering and
Technology, Xinjiang University, Urumgqi 830017, China
% School of Physics and Technology, Xinjiang University, Urumqi 830046, China
*Corresponding author (email:chenzhaohui@xju.edu.cn)
Abstract: The introduction of fluorine into oxysalts to obtain new inorganic materials with novel structures and
excellent properties is a current hot topic in the field of inorganic functional crystal materials. In the
fluoroaluminosulfates, only one case of natural mineral crystal structure has been reported, so it is extremely
significant to be designed and synthesized for sulphates, which is beneficial to exploration and structural diversity of
sulphate materials. In this work, two cases of fluoroaluminosulfate crystals, Li,CsAl(SO,),F, and Li,RbAI(SO,),F,, are
firstly synthesized artificially in a closed system by a high-temperature solid-phase method. Structural investigations
manifested that isolated anion [A18208F4]57 is formed by two [SO4]27 tetrahedra and an [A102F4]57 octahedron and the
zero-dimensional motif [AlS,O4F,]’ is first reported. Their optical characterizations showed that the cut-off edges of
both compounds can reach the deep UV region (<190 nm), which indicated that two compounds have the potential for
deep UV band applications. Besides, the relationship of the two compounds between structure and optical performance
was analyzed by employing first-principle calculations.
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