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On the Crystalline Structures of Iron Oxides formed During
Removal Process of Iron in Water

Abstract

The samples collected from two reactors are analyzed by X-ray diffraction and Mdossbauer spectroscopy in this study. It is
concluded that the iron oxide crystal attached on anthracite media which possesses catalytic ability is identified to be Ferri-
hydrite, regardless of the value of pH from the analysis of the iron oxide. Iron oxide in Batch reactor is identified to be Micro-

crystalline goethite.

Keywords : XRD (X-ray diffraction), Mossbauer spectroscopy, Ferrihydrite, Microcrystalline, Amorphous, Goethite, Anthra-

cite, Iron oxide
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Fig 1. Schematic diagram of experimental apparatus reactor A and reactor B
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Table 1. Specimen of Iron oxides taken for each sample

Sample Specimen Content
1 Iron oxide particles adsorbed on the media. pH(7.0~8.5)
2 Iron oxide particles adsorbed on the media. pH(6.0~6.5)
3 Iron oxide particles appeared in filtered water at the top of reactor A column. pH(7.0~8.5)
4 Iron oxide particles adsorbed on the media and appeared at the top of the reactor A column. pH(7.0~8.5)
5 Iron oxide particles obtained from the square reactor B water tank. pH(7.0~8.5)
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Fig.2. X-ray diffraction of attached materials on the surface of the media with influent of pH 7.0-8.5 (sample 1)
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Fig 3. X-ray diffraction of attached materials on the surface of the media with influent of pH 6.0-6.5 (sample 2)
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Fig 4. X-ray diffraction of Iron oxide particles adsorbed on the media and appeared at the top of the reactor A pH 7.0~8.5
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Fig 5. X-ray diffraction of iron oxide particles obtained from the square reactor B water tank pH 7.0~8.5 (sample 5)
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Fig 6. Mdssbauer spectra resulted from samples pH 7.0~8.5

pH 6.0~ 65
Fig 7. Méssbauer spectra resulted from sample pH 6.0~6.5
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Table 2. Mossbauer spectroscopy spectrum parameters for

each sample
sample 1 2 3 4 5
IS/Fe 0.35 0.35 0.35 0.35 0.35
AEQ 0.85 0.85 0.85 0.85 0.89
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Table 3. Méssbauer parameter values obtained by G Long

(1987)
Microcrys|  Ferrihydrite FeOOH
-talline
Goethite|[LC2/N * [LC3I/N| « B ¥

IS/Fe| 0.35 0.35 037 | 037 | 038 | 0.37 | 037
AEq| 0.90 0.83 0.68 | -0.26| 0.55 | 095 | 0.53

*Paramaters of one-double fit.

0.85 mm/sZ F&A]2] 0.83 mm/se} A GX|slar Yotk &
A9 LC3I/N(6E] X-ray peakoll th-8-3= Ferrihydrite)
< 0.682 AMZ TR kS YeRlia ot

A& 59 Isomer shift(IS)= 0.35 mm/sO]™, AEQS] Fkel
k] AlB9) A thEH, 1 3 0.89 mm/s ©]T}.
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