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Table 1 Atomic Coordinates and Equivalent Isotropic Displacement Parrameters
AaAtom x ¥ X U(eq)
Fe —1227{1) 3774(1) 1574(2) 40(1)
P 1001(2) 5995(2) 1961(3) 39(1)
o1} 10(5) 5012(6) 2432(9) 66{2)
o(2) - 620{13) 3471(13} —-437(13) 56(4)
o(27) - 1510(13) 43B5(14) —427(14) 58(4)
o{3) —577(17) 2349(13) 2950(20) 80(5)
Q(3") —750(230) 2058(16} 1876(19) 104(9}
04} —-2932(15) 4200(30) 1B855(1L8) LO6(8)
0{4") - 26B5(13) 4422(17) 2950(20) 77(5)
N 1215(6} 3791(6) 5004(9) 47(2})
c’ 2205(17) 2814(15) 4319{19) 3B{(5)
C 219016} 2804(17) 5650(20) 3B(5)
2
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Table 2 Bond Lengths A
Fe-0(4) 1. 839(15) P-O{4" }#1 1.431(14)
Fe-0(3>) 1. 870(14) P-O{3)#2 1. 476(14)
Fe-0(27) 1.957¢13) P-0{1} 1.511(6}
Fe-0(2) 1.966(13) P-O{2" %3 1.548(13)
Fe-0{1) 1.978({6) P-O{2)#3 1.550(12)
Fe-0(3) 2. 053{18) P-0(3"}#2 1.554(15)
Fe-O{4" ) 2. 079(15) P-O{4)#1 1.560(14)
O(2)-P#3 1. 550(12) N-C 1. 556{15)
0(2’)-P#3 1. 548(123) N-C’ 1.573(15)
O(3)-Pus6 1. 476(14) C'-C"#10 0. 89(2)
(3 )-P#6 1.554(15) C'-C 1. 22(2)}
O(4)-P#B 1.560(14) C’-C#10 1.51(2)
(47 )-P#8 1.431(14) C-C#10 0.%0(3)
C-C"#10 1.51(2)
23 £ HF|
Table 3 Bond Angles )
0(4)-Fe-0{3") 117. 4(10) 04" Y#1-P-0(3)#2 124. 6(10)
0(4)-Fe-0(2") 84. 8(6) O(4' )#1-P-0(1) 115.2(8)
0{3’}-Fe-0(2’} 119. 1(7) 0(3)#2-P-0(1) 115.2(8)
0{4)-Fe-0{2) 118. 4(7) O(4° }#1-P-0(2" )#3 69. 4(9)
0(3%)-Fe-0(2) 84.3(7) O(3)#2-P-0(2" )#3 113.4(10)
0(2")-Fe-0{2} 39. 4(5) O(1)-P-0(27)#3 108. 5(6)
O(4)-Fe-0(1) 114. 3(9) O(4")#1-P-0{2)43 113.6(9)
0(3")-Fe-0(1) 113. 0{9) O{3}#2-P-0(2)#3 68. 6(9)
0(2")-Fe-0{(1) 104. B(5) O(1}-P-0{2)#3 109. 0{6)
Q{2)-Fe-O(1} 105. 5(5) 027 )#3-P-0(2)#3 50.6(7)
0(4)-Fe-0(3) 113. 7(8) O(4")#1-P-O(3")#2  109. 6(12}
O(3' )-Fe-0(3) 30. 3(6) Q(3)#2-P-0(3" )42 40. 0(8)
0{2')-Fe-0(3) 148. 6{7) O(1)-P-O(3" )#2 100. 0(7)
0(2)-Fe-0(3) 110. 5{7} 0(2’)#3-P-O(3")#2  148.9(8)
0(1)-Fe-0(3) 90. 8(6) O(2)#3-P-0(37)#2 108. 5(10)
0(4)-Fe-0(4’) 30. 6(6) O(47)#1-P-O{4)#1 41.2(8)
0(37)-Fe-0(4") 114, 3(8) O(3)#2-P-0(4)#1 107. 1(12)
Q(2°)-Fe-0(4") 110. 6(6) O(1)-P-O{4)#1 101. 4(8)
0(2)-Fe-0(4") 148. 2(6) 0(2" }#3-P-0(4)#1 110. 6(9)
O(1}-Fe-0{4"} 91. 1(5) C(2)#3-P-O(4)#1 148, 1(8)
0(3)-Fe-0{4") 95.B(7} O(37 )#2-P-0 (4)3#1 74. 6(12)
C #10-C"-C 90. 2(9) C#10-C-C" 89. 8(9)
C*#10-C' -CH#H10 53. 6(7) CH10-C-C"#10 53.6(7)
C-C™-C#10 36.6(12) C'-C-C"#10 36.2(12)
C'#10-C"-N 156.5(7} C#10-C-N 157. 7(7)
C-C'-N 66. 4(10) C'-C-N 67.9(10)
C#10-C’°-N 102.9(11) C*#10-C-N 104, 1(11)
C-N-C’ 45. 8(8)
2 3436.37em” ' 1650. 66 cm”

NH;"

B

1521.62 cm™ ! 818.88 cm”
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Table 4 Data of Elemental Analysis
Fe% P% C% H% N%
found 31.83 17.61 6. 60 2.75 7.70
cacld. 30. 72 17.43 6. 64 2.8C 7. 81
N-H :2842.62 em™ ' 1348.38 cm™ ! CH,
; 1004.03 em™ ' 442.12cem” ! : 610.43 em™ !
545.37 em” !
2.3
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Fig.2 IR spectra of compound
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Fig. 3 Mossbauer spectra of compound
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Fig. 4 TGA curve of compound

[ 110] .
) [ 001]



2 : e 291 -

, 0.5 ,
, 2.803 3.050 A

5 [ 110] ( 6 [110]
) Fig.6 Framew ork structure along [ 110] direction

Fig. 5 Framework structure along [ 110] directionThe
ethylenediammonium molecules in the channels

are shown as a balt and stick representation

] Ekambaram S., Sevov S.C. Angew. Chem. Int. Ed., 1999,38, 372.
[2] SeareC., Guillou N., Ferey G. J. Mater. Chem., 1999,9,1185.

| Zhang Y., Clearfield A., Haushalter R.C. Chem. Mater., 1995, 7,1221.
[4] Lu Y. J., Haushater R.C., Zubieta J. Inorganica Chimica Acta. , 1998, 268,257.

] Yang G., SevovS.C. J. Am. Chem. Soc., 1999, 121, 8389.
| 6] Harmon S.B., Sevov S.C. Chem. Mater., 1998,10, 3020.

] ChenJ., Jones R. H., Natargjan S., Hursthouse M.B., Thomas J. M. Angew. Chem. Ini. Ed. Engl.,
1994, 33, 127.
[ 8] DeBord J. R.D., Reiff W.M ., Haushalter R. C., Zubieta]. J. Solid State Chem ., 1996,125, 186.
[ 9] DeBord J.R.D., Reiff W.M ., Warren C.J., Haushalter R. C., Zubieta J. Chem. Mater., 1997, 9, 1994.
[10]Lin H., Lii K., Jiang Y, Wang S. Chem. Mater., 1999,11, 519.
[ 11]Lii K., Huang Y., Ziam V., Huang C., Lin H., Jiang Y., Liao F., Wang S. Chem. Mater., 1998,10,
2599.



« 20D o 16

[ 12]Cavellec M., Riou D., Grereche J.M., Férey G. J. Magn. Magn. Mater., 1996,163, 173.

[ 13]Cavellec M., Riou D., Greréche J.M., Férey G. Inorg. Chem., 1997, 36,2187.

[ 14]Cavellec M., Grenéche J.M, Férey G. Micropor. Mesgpor. Mater., 1998,20, 45.

[ 15] Sof tw are packages SMART and SAINT, Siemens Analytical X ray Instrument Inc., Madison, W1, 1996.
[16]SHELXTL , Version5.1, Sienens Industrial Automation, Inc., 1997.

Solvothermal Synthesis and Characterization of A 3 D Iron Phosphate with
Excluxively Four Coordinated Iron

NA LirYan LIU YurLing PANG Wen‘Qin* XU RurRen
( Research Center for advanced Inorganic Synthesis Chemisiry, Jilin University, Changchun 130023)

A 3D open framework iron phosphate [ NH3CH2CH2NH3]o.5] FePO4], which contains or
ganic ethylenediammonium dication in the framework voids, has been synthesized under
solvothermal conditions and has been characterized by single crystal diffraction, IR spectrum,
Mo ssbauer spectroscopy and thermogravimetric analysis. The compound crystallizes in the or
thorhombic space group with a= 10.361(6) A b= 10.390(5) A c¢=9.135(7) A V= 983.3(11)
A 7= 8. The structure consists of corner sharing FeO4 and POy tetrahedra to form an open
framework structure with eight- m embered-ring channels along [ 001] direction. T his new materi
al was obtained by use of iron power as iron source in ethylene glycol solvent. T he most important

feather of the compound is that it contains four coordinated iron atoms which is very rare in iron

phosphates.

Keywords: iron phosphate crystal structure solvothermal synthesis

open framework mossbauer spectroscopy



