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BWE UL CA RI[CHCNY I b A ol B 4155 it & 1526 MA7 R &4 KCA[Cr(CN)e]*H,0 (1+H:0), JFH£L5h
e TEZAMHT. P X SHERATI . K X HRATET . SISO R USRI B A T B AT T RAL. R A
1oHL0 JB T 07 7 R &, S0 Fin-3m, RHIBH: a=b=c=1.09059 mn, a==y=90°. FLAIERAY 1-H,0 A H K",
Ca®", [CHCN)]® & TR — A4 SR FAR I =4 2 FLE M, B A ARV SR 1 B REHE 120~
200 CzlaREREE. BB EMTREN: KA 1 B 683.6 mg™ MUHLEFR, A UBARMEN 8.83
mmoleg ™.
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Synthesis, Structure and Porous Properties of Prussian Blue Ana-
logue Coordination Polymer KCd[Cr(CN)e]*H20
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SHEN, Xiang-Qian” MENG, Xian-Feng”
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( School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212003)

Abstract A Prussian blue analogue coordination polymer, KCd[Cr(CN)s]*H20 (1°H20), 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=B=y=90°. The structure of 1*H,O consists of K', ca*,
[Cr(CN)6]3' 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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Fe, Co)%f N,, CO, 1 H,O HIff A7 gl 112,

W 1 P TR A i) ST 54 2 LA IM(CN)6 ™
HHIBFE T R B ST FT (0-Po BRI LR 454y, HEIH 575
B A 1) ok 4 J8 S T 4 T IR A 17 T kAL R B B
U eI g, SRS T TR,
HE5ALNME RS FRAEMBEAER. 650 B4R
KITE ARSI S, X o A R 4 2 AR BEAE A
FAARR BRI R SR E gk 2 AR
M s F), 81 REN R A EE EENE
B A B R AR TR A A IR AR TS, Rk,
KRR EE S T RERAEM

FEFTH I, RS LIRS RS T
G TR KMBE, (HE3 MM S S+ EREA
B AP R AR A R, i B LL[Cr(CN)el ™ A AT IK
P10 B 0 SO 2R A ) A S BRI T R AR
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BT, WATBL Cd® 5[Cr(CN)e)* HaTok ik, it A
AERDBHT - NMEAZEL LSS E LR
AL A7 B4 KCA[Cr(CN)g)eH,O (1°H,0). A0k 4
B ERAAREE R R B IR B T, R IR IR M BB P e S
sty VA 5 ) TR AR DK A

1 LIEERS

1.1 RF 5%

BG4 R 43 Hral, BRRe il o eAsh, el
Wk — LR, TR KY AT K,
K;[Cr(CN)gJ 4% CER[21 ] 5 K.

TLE MR Perkin-Elmer 240C A G 4 H1X;
ICP MK TY38S FLEHE & 54 3 7RS4, SR AE
M52 F SMART 1000 X § £ 5 ATHHX; 209k il e
i Nicolet FT-1703x 4T 4 Y6 35X (KBr J ), SR B 7E
400~4000 cm™' 2 [A]34T; TG/DTA W5EfH PE A FM
Pyris Diamond #4714, R4 A FHR X ) M 236 3
750 CAA, FHREZ N 1 Cemin '3 AR A X B4
FTST#E AXS A5 D8 ADCANCE & % X §4k A5t
1 EREAT, MRS BIE 40 kY, B 30 mA, JETE
B 5°~50°, HZE 2 (°)omin”', KK 0~20E L3,

R ARFE TR H IR T B 53 KK KCA[Cr(CN)gl,
BETE LA FEERMME 130 C; R B SE
37 NOVA2000e Eb3K AR FIFLERH A4 FidAT.
1.2  KCd[Cr(CN)e]EI & B
1.2.1 #5h 1eH,0 #9355

HY K;5[Cr(CN)g] (0.0326 g, 0.10 mmol)Flt CdSO,8/3
H,0 (0.0313 g, 0.15 mmol)73 5 & T 20 mL FIKHEF 2
mL /MEH, FRK/MEF A 20 mL HEEFK, =
HFEOERCE, WHEELK/MISRESY B, B
JE 3 EIEM M A TGk, TR R Anal.
caled for KCACrCeNH,0: Cd 29.80, Cr 13.79, C 19.09, H
0.54, N 22.27; found Cd 29.78, Cr 13.76, C 19.07, H 0.55,
N 22.25.
122 #HARMR 1TH0 4|4

TEBHEZAT T, # K5[Cr(CN)e] (0.6520 g, 2.0 mmol)
MK ¥ W 218 N3] CdSO.#8/3H,0 (0.5120 g, 2.0
mmol) KI/KB W H, Finscle G Eaanist 1 h, REE
B, g TRERE AT EBE TR 3~5 Ik, #
IS5 HRAT, FEEH 75%. TTEHTEER: Anal. caled
for KCACrCeNgH,0,: Cd 23.17, Cr 10.72, C 14.84, H
2.89, N 17.31; found Cd 23.15, Cr 10.70, C 14.81, H 2.91,
N 17.29.
1.3 RkEHNE

PEUR 2 0.11 mmX0.11 mmX0.11 mm [¥) 5 4%
£ SMART 1000 X 52k B i A S A _E B AR AT S 3
#, FHAREMELL Mo Ko 514(4=0.71073 A), Ul «
P RAE 3.20~27. 770 H W& 2172 AMTH A,
HobHS AT A 1271 AN (R =0.097), A EF 30 HiiE
% L, N TFRSKRTKARE. S hERERE,
A AR EUE T (1 A by B A R By T IRIE AT & )
WBERTFEIE. SR 7N HE R MERET RN,
XA J5 T IR AR AR AN [ ] M R 2 in S5 v B
SEERE RN RIERSBEIET F X 2459 A I>20(DFI
SEAT I R B, A WE KT R =0.0392, wR,=
0.0832, S=1.01, w=1/[S*(F?)+(0.05P)*+1.99P], H+h
P=(F?+2F>)3, BT HE (A =0.87 esA3,
(AP min= —0.53 eA . &# i H & PII-450 ¥l L H
SHELXTL &5 f A F 5 58 AR

2 H#HREIHE

2.1 L5 E
BRI R EY) 1oH,0 RIZ AN G e 7E 400~4000
cm ' Z [RHEAT, #F 2163 cm ' A MR R AG B LR K
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W, 5 Ks[Cr(CN)e] 3k B IR 4 e 3 B8 (2130
cm WAL, FESEA B SIER), KARES CdV'H
FRAETHE, v BH&ESHEEUIESE. 14,
3500 cm ' 22 A5 PRV R IRV UG Dk 7K 43 T KA 48 4R 3
.
22 X X HELTH

Bl 1 A% A EE R 147H,0 XRD % & 5 8 7 10H,0 #i
£l XRD GERIRTLIL, BHEKEATEEYE, XEEH
KRR RGHRMYHSH. B2 hRRFE
AR XRD i E, HIEARAMT, BARAEMIE K
M RAKBEIRAKFER 1, B 17E33~130 CZ[AK
WA EEA R XERH: EAGTT, RAKEER 1 R
B R Re.
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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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Figure2 VT-PXRD of powder samples
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B 3 R RFER 17TH0 [E ek, KKy
BT B AMBRE 30~75 CZMAEZEA
23.57%, K% 6 ANRERMIAK; 5 _BBAE 75~120 C
ZIRERN 3.23%, KE—ANEEK, BNTHEIBHE
3.70%. 120~200 ‘C 2 [d], RAKFES 1 AR E, X
RUIRAPES 1 ) =4eF R A RIVEL R, BAEERR
BB B R 200 C LA L, RKAE S LI = 4B AR AR 4
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Figure 3 TG curve of powder samples 1*7H,0

2.4 Rk

BCAL G 1°H,0 (4650l KCACrCeNgH0, M,
=377.64, LB R, B Fm-3m, BHES
¥ a=b=c=1.09059 nm, a=F=y=90°. V=1.29713
nm’, Z=4, D.=1.934 gecm >, F(000)=716, u(Mo Ka)=
2785 mm . FAIZRAY) 1oH,0 HFEER TS
By TE 1, MoikmgmaTxR2, B40E 5555
AL B 1oH,0 BIFERFR B TR T Sk

F1 1-H0 RARRR TS H
Table 1 Non-hydrogen atomic coordinates and displacement
parameters for 1H,0

Atom x y z U(eq)/(,&3 )
K1) 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)

BB A 1-H,0 BIHER ARG BT KT, Cd*,
[CHCN)e] BT FI— AN K 4 FARK, K i
FP e A FE R, o K # O % di 0499, H(x/a, y/b,
Ze: 0.25, 0.25, 0.75). B S AT EUEH, .l Cd J/+
Al Cr P F NI SR A R 2 3, Hoh C—N
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Table 2 Selected bond distances and angles of 1¢H,0
Cd(1)—N(1) 0.224(6) N(1)—C(Q)
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)

& o @

Cr(1) C(1) N Cd(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,O

. Cd—C #f1 Cr—N #AFEK S 314 0.1147 nm,
0.2246 nm 1 0.2060 nm. FA Cd R T BiL[Cr(CN)6]>
AN S B EARS KA O JBFME, mEat
Cr JR Al 6 NEILSHAM 6 4~ Cd i FAHIE, &
IR T — A ZHERITC L T 4 4.
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¥ 0.151 g AR 17TH,0 B I B
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FEdh 1 (0112 g), REEN 258%, 5HIRKERN
25.9% 5 WESFAET, &£ 273 K HREKM4 T
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6 K RAKFER 1 IR ERS, BE 1 268
T f iRk, 2 P,=0.983929 Hf, SR/KHINHES IR
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F 4 QLB A EIE. R BET A E B EIK
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Figure 6 Adsorption and desorption curves of the dehydrated
samples 1 for N,

R3RAFER 1RSSR
Table 3 Surface area of the dehydrated samples 1

Surface area/(m%g ")

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 RKFER 1 ILABIILE LR
Table 4 Pore volume data and pore size data of the dehydrated
samples 1

Pore Volume Data/(cc'gfl)

Total pore volume for pores with diameter

less than 1214.83 A at p/p,=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 1.792e+01
BJH method adsorption pore diameter (Mode) 3.072e+01
BJH method desorption pore diameter (Mode) 3.412e+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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MFE 3 F1 4 PRI, ek BIH 4i5& 2 DH
%, BRI RER. LA RTLARSIE 4F LR
B RERE R, IXR IR 1 FEIRREIL =45 30
R E M R E R H — & gt SiAh, ARIEA
K VN=1.547X10° V, A7 K 8 K3 AR 1R A
197.9697 mLeg " #7 5 BB A E R M AFG 0.3062
mLeg™!, HIBEATHEHAKEER 1 KA NL R
0.3062 mLeg ™ '. T R 47 30 A& 1 B IR 44 1 (34.6525
mLemol ") AT LLHHE Y kB 1 — NG R AT A
9 3.17 DEAE; R, RIERAKREERAEF(18.06
mLemol )t ] LA KRS 1 9 — AN S AT
B 6.1 MK F, EEMAFES 1TH0 P EH 74K
SRR XU KK 1 TR R AR
LRI, B, SRKEER 1 TR R 2 ILM BB L
H N TS i A7 A

3 it

A4 IR E T KCA[Cr(CN)gJ*H,0 (1°H,0) ] &
G, ZMBIEOI TR R. EMK X HELA75
FIE I3 #7485 R RAKFE A 1 78 120~200 °C 2 A3
U R AR . BB LR 45 R R
B, RAKHER 1 B 683.6 mg ! LR, HWASMR
KB MY 8.83 mmoleg !, HAKBMESBEEAR S
IFLTTE M, ZERR B A B R B e, RKRE S 1 7R FF
HEY R S g itase i R B E R I H — 58 K 45 .
ik, RAKFES 1 AR R £ FLM RS AEH N F T A6
F40.
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