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FTIR Study of Adsorption of PCP on Hematite Surface

FANG Jimin', LI Shamrhu', GONG Wer qi', SUN Zherya®?, YANG Hong gang!
1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China
2. Center for Materials Research and Analysis, Wuhan University of Technology, Wuhan 430070, China

Abstract The adsorption of pentachlorophenol on hematite w as studied through adsorption experiments and FTIR analysis. The
pH adsorption isotherms of pentachlorophenol onto hematite were obtained by the static state experiments. The largest adsorp
tion quantity occurred at about pH 6. T he adsorption quantity at pH 8 5 of the isoelectric point of hematite was about 31% of
the largest adsorption quantity. Fourier transform infrared (FTIR) spectroscopy was used to analyse the change of hematite be
fore and after PCP adsorption, and the species of PCP on hematite. It was discovered that: (1) the typical peak at 565 em™ ! of
the Fe—O bond in @ Fe, 03 did not change before and after adsorption, and the adsorption occurred on the surface of hematite.
(2) At pH 6 0, the stretching vibration peak at 3 438 em™ ! due to the hydrogen bond formed betw een O—H on the surface of o

1

Fe; 03 and w ater molecules shifted to 3417 em™ . !

The bending vibration peak of H—0—H" on the surface at 1 643 cm™ * was
weakened because of complex reaction. T he peak owing to Fe—OH bond was displaced from 1 050- 1 100 cm™ ' to 950 cm™ ' with
increased intensity. The C—O bond stretching vibration peak of PCP was displaced from 1 215t0 1 122 em™'. The main interac
tion betw een PCP and hematite was static electric interaction. (3) At pH 8 5, the stretching vibration peak of the hydrogen
bond formed betw een O—H on the surface of @ Fe,05 and water molecules was displaced from 3 438 t03 428 cm™'. The bending
vibration peak at 1 643 em™' was obviously w eakened because of the hydrogen bonding. The H—0 —H" bending vibration peak
at 1 050-1 100 cm~ ' was displaced to 947 em~' with obviously increased intensity, indicating that the interaction was mainly

through hydrogen bond.
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