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Abstract: The ammonia nitrogen adsorption material Fe/AlI-ACF was prepared by using activated
carbon fiber (ACF) as the carrier and sludge acid extract (Sae) and ferrous chloride mixture as the
modifier. Fe/Al-ACF had good stability in water and good ammonia nitrogen removal performance under
neutral and alkaline conditions. When the temperature was 25 “C, ammonia nitrogen was 20 mg/L, Fe/Al-
ACF dosage was 2.0 g/l., pH was 7, and the reaction time was 240 min, the removal rate of ammonia
nitrogen by Fe/Al-ACF was 90.52%, and the removal rate was still 59.16% after 4 cycles of regeneration.

The adsorption of ammonia nitrogen by Fe/AlI-ACF conformed to the quasi-second-order kinetic model,
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Elovich model and Langmuir isotherm adsorption model. The adsorption process was a spontaneous
endothermic chemical monolayer adsorption involving electrostatic attraction, and the adsorption rate was
related to the surface adsorption capacity. The resulis of scanning electron microscope (SEM), X-ray
diffractometer (XRD) and Fourier transform infrared spectroscope (FTIR) combined with thermodynamic
analysis showed that there were a large number of acicular and stalactites shaped iron and aluminum
oxide crystals (Fe,0,, y-Fe,0, and Al,O,) growing between the ravines on the surface of Fe/Al-ACF,

which participated in the adsorption process, and the adsorption process involved complex reaction and
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Fig.1 Total iron dissolution from Fe/Al-ACF
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Fig.3 Results of adsorption kinetics experiment
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Fig.4 Results of adsorption isotherm experiment
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2.5 WRFMI#EAZFE

L Van't Hoff 7 BT 11 i A A (AGY) |
W B0 A 1 S CAH®) FTI B 8 7 (AS®) |, DL 25 % Fe/
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Tab.2 Adsorption thermodynamic parameters

0 0
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20 1.5225 -1.024 1
25 1.642 3 -1.2292
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35 1.9303 -1.684 2
40 2.1054 -1.9374
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Fig.5 SEM photos of ACF and Fe/AlI-ACF
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