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Synthesis, Structure and Porous Properties of Prussian Blue Ana-
logue Coordination Polymer KCd[Cr(CN)g]*H2O

CHU, Chao-Xia“ YUAN, Ai-Hua™“ LIU, Wen-Yan*
SHEN, Xiang-Qian” MENG, Xian-Feng”
(“ School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003)
(® School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212003)

Abstract A Prussian blue analogue coordination polymer, KCd[Cr(CN)¢]*H,O (1°H,0), has been synthe-
sized based on Cd* and [Cr(CN)6]37 as building blocks, which has been characterized by IR spectrum, ele-
mental analysis, single crystal X-ray diffraction, powder X-ray diffraction, thermogravimetric analysis, and
N, adsorption and desorption measurements. 1°H,O belongs to cubic system with space group Fm-3m, and
cell parameters: a=b=c=1.09059 mn, and a=A=y=90°. The structure of 1°H,O consists of K", Cd*",
[Cr(CN)6]37 and one lattice water molecule, which forms a three-dimensional porous structure. Thermogra-
vimetric analysis indicates that the framework of the dehydrated samples 1 is stable between 120 and 200
‘C. N, adsorption and desorption studies suggest that the dehydrated samples 1 possesses surface area of
683.6 m*g ' and the maximum adsorption of 8.83 mmolsg '
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Figure 1 Stimulated pattern from single crystal X-ray diffrac-
tion (a) and powder X-ray diffraction pattern from powder sam-
ples (b)
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Figure 2 VT-PXRD of powder samples
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Figure 3 TG curve of powder samples 1°7H,0
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Table 1 Non-hydrogen atomic coordinates and displacement
parameters for 1+H,O

Atom X y z Uleq)/ (As)
K(1) 0.25 0.25 0.75 0.039(3)
o(1) 0.25 0.25 0.75 0.039(3)
Cd(1) 0 0.5 0 0.0342(12)
Cr(1) 0 0 0 0.0343(17)
C(1) 0 0.189 0 0.056(5)
N(1) 0 0.294 0 0.055(5)
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Table 2 Selected bond distances and angles of 1°H,O
CA(D—N(1)  0.224(6) N(1)—C(1)
Cr(1)—C(1) 0.206(2)
N(1)—C(1)—Cr(1) 180.00(1) C(1)—N(1)—Cd(1) 180.00(1)

0.115(3)

« & ¢

Cr(1) C(l) N(I Cd(1)

o &0 K(1)
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Figure 4 Asymmetric unit of coordination polymer 1<H,O
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Figure 5 Cubic lattice of 1°H,0O
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Figure 6 Adsorption and desorption curves of the dehydrated
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Table 3 Surface area of the dehydrated samples 1

Surface area/(m*eg ")

MultiPoint BET 683.6
BJH method cumulative adsorption surface area 11.47
BJH method cumulative desorption surface area 13.24
DH method cumulative desorption surface area 13.59
DH method cumulative adsorption surface area 11.97

R4 AR 1 FALABIRIALAE
Table 4 Pore volume data and pore size data of the dehydrated
samples 1

Pore Volume Data/(cceg ")

Total pore volume for pores with diameter

less than 1214.83 A at p/py=0.983929 0.3062
BJH method cumulative adsorption pore volume 0.01397
BJH method cumulative desorption pore volume 0.01808
DH method cumulative adsorption pore volume 0.01400
DH method cumulative desorption pore volume 0.01779
HK method cumulative pore volume 0.02906
Pore size data/A
Average pore diameter 1.792¢+01
BJH method adsorption pore diameter (Mode) 3.072e+01
BJH method desorption pore diameter (Mode) 3.412¢+01
DH method adsorption pore diameter (Mode) 3.072e+01
DH method desorption pore diameter (Mode) 3.412e+01
DA method pore diameter (Mode) 1.340e+-01
HK method pore diameter (Mode) 1.587e+01
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