524 5 8 W] PV T T
2008 4 8 11 CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.24 No.8
1343~1346

I

& )
UERIFALTE E;

N N

—&RIEH CHA ST EE BB BB SRS RIE

BFE Fgsm T 4 TEa KA
(FHRFLFZR ANEREHENLFARELERE KA 130012)
KW, KGR, BERRER ; CHA 4548 o I 4 Jm R
FESES. 0614.7°11; 0614.31; 0614.812 XHERARIRED; A XEH S 1001-4861(2008)08-1343-04
Syntheses and Characterizations of a Series of Transition Metal-substituted

Aluminophosphates with CHA Topology
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Abstract: Open-framework metal-substituted aluminophosphates have attracted more attentions owing to their
interesting structural chemistry and potential applications in catalysis and ion exchange. A series of metal-
substituted aluminophosphates with CHA topology (denoted as MeAPO-CHA (Me=Mn, Zn and Co)) have been
prepared under the hydrothermal conditions. XRD shows that they possess the same topology. MnAPO-CHA (Mn,Al,
(PO,)[Ni(DETA),]) crystallizes in the space group R3 with a=1.387 0(2) nm, ¢=1.5222(2) nm, V'=2.536 0(7) nm’,
Z=3. The linkages of AlO,(MnOQ,) tetrahedra and PO, tetrahedra through vertex oxygen atoms form the open-
framework [Mn,Aly(PO,)s]”. Notably, the Mn/Al ratio in MnAPO-CHA is 1/2 that Al and Mn atoms share the same
position, which is the highest as far as we have known in compounds with CHA topology. Self-assembled nickel

complexes locate in the CHA-cages to neutralize the negative charge of the framework. CCDC: 688179.
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Fig.1 (A) Experimental and simulated X-ray power
diffraction patterns for MnAPO-CHA, (B) X-ray
power diffraction patterns for MnAPO-CHA,
ZnAPO-CHA and CoAPO-CHA
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Fig.2 TG curve of MnAPO-CHA
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Fig.3  Thermal ellipsoid plot (30% probability) and
atomic labeling scheme of MnAPO-CHA
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Table 1 Bond lengths (nm) and angles (°) for MnAPO-CHA

AL(1)-O(4)#1 0.180 2(6) AL(1)-0(3)#2
AL(D)-0(1)#3 0.182 2(5) P(1)-0(1)
P(1)-0(3) 0.151 3(5) P(1)-02)

O(@)#1-A1(1)-03)#2 110.1(3) O()#1-A1(1)-0(2)

O(@)#1-A1(1)-0(1)#3 111.3(3) 0(3)#2-Al(1)-0(1)#3

0(1)-P(1)-0(4) 110.5(3) 0(1)-P(1)-0(3)

0(1)-P(1)-0(2) 108.6(4) 0(4)-P(1)-0(2)

P(1)-0(1)-Mn(1)#4 145.1(4) P(1)-0(1)-Al(1)#4

P(1)-0(3)-Al(1#2 148.6(4)

0.180 2(6) Al(1)-0(2) 0.180 9(6)
0.150 3(5) P(1)-0(4) 0.150 4(5)
0.151 6(5)

102.9(3) 0(3)#2-Al( ) 0(2) 113.03)
112.3(3) 0(2)-Al(1)-0(1)#3 106.8(3)
110.5(3) 0(4)- P(l) 003) 109.0(4)
107.5(4) 0(3)-P(1)- () 110.8(4)
145.1(4) P(1)-0(2)-Al(1) 141.2(4)

Symmetry transformations used to generate equivalent atoms: #1: x—y=2/3, x=1/3, —z+2/3; #2: —x-2/3, —y-1/3, —2+2/3; #3: —y-2/3,

x—y—1/3, z=1/3; #4: —x+y—1/3, -x-2/3, z+1/3.
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Fig.4  Crystal structure of MnAPO-CHA with 8- ring

channels viewed along the [100] direction

Al: blue, P: yellow, O: red, Ni: green, N: dark blue, and C: grey
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Fig.5 Ni(DETA),* cation in the CHA cage
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