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One-Dimensional Chain Structure
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Abstract: Birefringent materials with the ability to modulate polarized light, play an important role in the manufacture of
polarization devices. Several commercial birefringent materials cannot be widely used due to their inherent defects such as
narrow light transmission area, low birefringence index and poor crystal quality. Therefore, the design and synthesis of
birefringent materials with good performance is still an important topic in the current research of optical materials. A case
of the birefringent material K;Sb,(HPO,),(PO,)F, prepared by the ionothermal synthesis method is reported in this paper. It
has a unique one-dimensional chain structure with a short UV cut-off edge (272 nm), large birefringence (0.11@546 nm),
moderate second harmonic generation (SHG) effect (0.1xKDP) and good thermal stability, which means that the compound
is a promising UV optical material.

Key words: crystal structure; birefringence material; second harmonic generation effect; one-dimensional chain; lone

pair electron; phosphate

, , CaCO;, ,a-BBO
s MgF, s
N (8] ) o
o ) o
) )
CaCO, MgF'? a-BaB,0,(a-BBO)!"", , 1 [PO,J*
12022-12-21
(22122106,22071158)
,1999 , . : . 113662028557, Email: liuyux7890@163.com
,1985 s s . : . : 02885412284,

Email: zough@scu.edu.cn

s . K5Sby,(HPO,),(PO,)Fa: [J1. ,2023,44(1):32-37.
LIU Y X, ZOU G H. K;Sb,(HPO,),(PO,)F,: Excellent UV phosphite birefringent material with one-dimensional chain structure[J].
Foundry Technology, 2023, 44(1): 32-37.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



¢ $01/2023 , :K:Sb,(HPO,),(PO)F: - 33 .
o 1.2
(non-centrosymmetry, NCS) , X K;Sb,(HPO,),(PO,)F,
( - : ,
). . Bruker SMART BREEZE
. . 293K o cw-20,
. , SADABS , SHELX-97
, , P
. , Te,P,0y o PLATON ADDSYM
, 1 013.98 nm 0.106M, , o
B-Cd(POs), (deep ultraviolet 1 K;sSby(HPO,),(PO,)F, o
lithography, DUV) 1 K.Shy(HPO,),(PO,)F,
(0.059@1 064 nm)!", Cd Tab.1 Crystal data and structure refinements for
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Formula K3Sb,(HPO,),(PO,)F,
° Formula mass(atomic mass units, amu) 685.73
’ Crystal system orthorhombic
Space group Pea2,
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, Sb-O  Sb-F 1.92~2.43 A ( 1d).
1.69~2.7 A, Sb* 2.2 X
, [Sb10F]* [Sb20:F]* , Mini-flex 600 X
. Sbl  Sb2 [HPO,] (Cu Ka) (A=1.540 598 A)
0 (03.04) ,Sbl  [HPO,J 0 X . 20:5°~50°,
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. XRD ( 2),
[sz(HPO4)2(PO4)F2] . ab
( 1) , i
ac , K*
1 K;Sb,(HPO,),(PO,)F, :(a) [PO.J*, [HPO,* [Sb10,F]%, [Sb2O:F]* ,(b) [Sb,
(HPO,),(PO,)F,]. > ,(©) [Sby(HPO,),(PO,)F,]* »(d) KsSby(HPO,),(PO,)F,

Fig.1 Structure diagram of compound K;Sb,(HPO,),(PO,)F,: (a)ball and stick modes of [PO,]* [HPO,]* and [Sb20;F]*, [Sb10,F]*
polyhedra, (b) ball and stick modes of the 1D [Sb,(HPO,),(PO,)F,]..* chain, (c) arrangement patterns of anion chain
[Sbo(HPO,),(PO,)F,]*.., (d) the 3D frame structure of K;Sb, (HPO,),(PO,)F,

3 o EDX

K.Sb.P.O.F , K:Sb:P
2.07:1.00:2.13, ,
2.4
Netzsch STA 499C
o 800 C,
10 'C/min, 4 K;Sby(HPO,),(PO,)F,
2 K.Sby(HPO,),(PO)F, X (TGA)
Fig.2 Powder X-ray diffraction of compound , K;Sby,(HPO,),(PO,)F, 300 C,
K;Sb,(HPO,),(PO,)F,
2.3 2.5
K;Sb,(HPO,),(PO,)F, (EDX) , Magna 750 FT-IR K;Sb.-
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3 K;Sby(HPO,),(PO,)F, (EDX)
Fig.3 Energy-dispersive analysis by X-ray (EDX) data for K;Sb,(HPO,),(PO,)F,

4 K;Sby(HPO,),(PO,)F, 6 K;Sb,(HPO,),(PO,)F,
Fig.4 Thermal analysis diagram of K;Sb,(HPO,),(PO,)F, Fig.6 The UV-vis diffuse reflectance spectra of
K;Sby(HPO,),(PO,)F,
(HPO,),(PO,)F, (IR). |
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Fig.5 IR spectrum of K;Sb,(HPO,),(PO,)F, Kurtz-Perry
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7 :(a) K;Sb,(HPO,),(PO,)F,

»(b) KsSby(HPO,),(PO,)F,

Fig.7 The birefringence index of the crystal: (a) birefringence measurements on the K;Sb,(HPO,),(PO,)F, crystal, (b) calculated linear
refractive indices for K;Sb,(HPO,),(PO,)F,

8 K;Sby(HPO,),(PO,)F,
Fig.8 Second harmonic generation (SHG) intensities of
K;Sby(HPO.)(PO,)F,
3
(1)
K:Sb,(HPO,),(PO,)F, .
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