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Synthesis and Structure of a Novel Microporous Gallium
Phosphate Ga;P,05(OH);(H,0) Containing [34'8‘] Cages

DU Yu YU Ji-Hong® 1I Ji-Yang PAN Qin-He XU Ru-Ren
(State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, College of Chemistry, Jilin University, Changchun 130012)

Abstract: Open-framework metal phosphates have been the subject of intense research owing to their interesting
structural chemistry and potential applications in catalysis and ion exchange. The gallium phosphate family has
exhibits rich structural chemistry. A novel gallium phosphate Ga;P,05(0OH);(H,0)(GaPO-CJ36) has been prepared
in a hydrothermal reaction system of GaO(OH)-H;PO,-Co(chxn);Cl;-H,0 at 180 °C for 7 days. Single-crystal X-ray
analysis shows that GaPO-CJ36 crystallizes in the P2,/ ¢ space group with a=1.83335(12) nm, 6=0.503 94(3) nm,
¢=1.06290(9) nm, VV=0.98201(12) nm?, and Z=4. The connection of GaO,(OH);(H,0) octahedra, PO, and GaOj, te-
trahedra through vertex oxygen atoms forms a three-dimensional open framework, which contains 8-ring channels
along the [010] direction. Its structure is composed of interesting [3'4'8*] cages, which have not been found in

known gallium phosphates. CSD: 416779.
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Fig.1 Experimental and simulated X-ray power

diffraction patterns for GaPO-CJ36
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Selected bond lengths (nm) and bond angles (°) for GaPO-CJ36

Table 1
Ga(1)-0(11) 0.205 2(5) Ga(2)-0(3)
Ga(1)-0(12) 0.205 6(5) Ga(2)-0(3)#1
Ga(1)-0(8) 0.208 8(6) Ga(3)-0(1)
Ga(1)-0(9) 0.210 9(5) Ga(3)-0(6)
Ga(1)-0(7) 0.216 7(9) Ga(3)-0(2)
Ga(1)-0(4) 0.217 5(6) Ga(3)-0(1)
Ga(2)-0(10) 0.191 2(5) Ga(3)-0(1)#2
Ga(2)-0(5) 0.192 1(5) P(1)-0(6)
P(1)#2-0(1)-Ga(3) 128.1(3) PQ)#1-0(3)-Ga(2)
P(1)#2-0(1)-Ga(3)#4 115.3(3) PQ)#1-0(3)-Ga(2)#6
Ga(3)-0(1)-Ca(3)#4 116.4(2) Ga(2)-0(3)-Ga(2)#6
P(1#3-0(2)-Ga(3) 130.7(3) P)#5-0(5)-Ga(2)

0.199 4(5) P(1)-0Q2)#3 0.153 2(5)
0.199 9(5) P(1)-0(1)#4 0.156 3(5)
0.199 3(5) P(2)-0(10) 0.150 6(5)
0.190 9(5) P2)-0(11) 0.152 6(5)
0.191 8(5) P2)-0(5)#5 0.154 4(5)
0.199 3(5) P(2)-0(3)#6 0.156 2(5)
0.200 2(5)
0.151 9(5)
127.803) P(1)-0(6)-Ga(3) 134.503)
115.5(3) P(2)-0(10)-Ga(2) 135.003)
116.6(2) P(2)-0(11)-Ga(1) 132.503)
129.8(3) P(1)-0(12)-Ga(1) 132.703)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, y+1/2, —z+43/2; #2: —x, y+1/2, —2+3/2; #3: —x, —y+1, —z+1;
#4: —x, y=1/2, —z43/2; #5: —x+1, —y+1, —z+1; #6: —x+1, y—1/2, —z+3/2.
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Fig.2 Thermal ellipsoid plot (50%) showing the atom

labelling scheme
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Fig.3  3,4-net sheet which is composed of GaO, and PO,
tetrahedra parallel to the be¢ plane

GaOg /\TH A HUl i 2 AU T HR A AR A9 JEHLZ
FIT 0 4 AR TR R A SOK 77, BENT# A
[ LA o A7 R PR, AL P AT [ 3448 1 AR & A
JC, ZHEEIRES R AT LA MO X R — R AR
TEARGEH B TCAH B R A, 3R IR 54 BT AR
R0 ) T8 PR B B AR PR B AR AR PR AR D UL

[ LT e T L et kbbb b’ Chphds gkl i

(b)
4 () &[010]4 1] I GaPO-CJ36 I =41 HL4k
(b)[3*4“8*| R 45 1 B oT
Fig.4 (a) The framework structure of Ga;P,05(OH);(H,0)
viewed along the [010] direction, (b) characteristic
[3%4*8"] cage
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