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Abstract The high pure Fe(PO;); with three-dimensional networks structure was synthesized by a novel
thermal decomposition of phosphonate. Briefly, the iron phosphonate (Fe''-edtmpHs) complex was synthe-
sized by using FeCl; and ethylenediamine-tetramethylene phosphonic acid (edtmpHg) as starting materials.

The composition and structure of Fe'

-edtmpH; complex is characterized by Fourier transform infrared
spectroscopy (FT-IR), electrospray ionization/mass spectrometry (ESI/MS) and thermogravimetry-
differential thermal analysis (TG-DTA). Then, the Fe(PO;); is obtained by thermal decomposition of
Fe''-edtmpHs complex in air atmosphere. X-ray diffractometry (XRD), scanning electron microscopy
(SEM) and transmission electron microscopy (TEM) measurements show that the obtained Fe(POj;); pos-
sesses high purity, good crystallinity and particular three-dimensional networks morphology.
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Figure 1 Schematic diagram of the structure of ethylenedia-
mine-tetramethylene phosphonic acid (edtmpHg)
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Figure 2

FT-IR spectra of samples (a) edtmpHg and (b)
Fe"-edtmpH; complex
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Table 1 Characteristic peaks of edtmpHs and Fe™-edtmpHs
complex and their assignment
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Figure 4 Structure of dehydrogenized Fe-edtmpHs complex
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Figure 6 FT-IR spectra of decomposition products of

Fe-edtmpH; at different temperatures
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edtmpH; at different temperatures
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