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Study on phosphorus adsorption performance of activated carbon fiber

modified by acid extract of waterworks sludge
FAN Xuteng,ZHANG Yanping, LI Yibing,ZHAO Qijia
(School of Civil Engineering and Transportation , Hebei University of Technology , Tianjin 300401 , China )

Abstract: With the rapid development of society,the eutrophication of water is hecoming more and more serious,
and the excessive discharge of phosphorus is the key factor of eutrophication of water. The sludge acid extract(Sae)
was prepared using water supply plant sludge as the main raw material. The adsorption material Sae—ACF was
prepared using activated carbon fiber (ACF) as the carrier and Sae as the modified solution. The results showed
that Sae—ACF had good stability in water. Under the conditions of 25 “C of temperature, 10 mg/L of the initial mass
concentration of phosphorus, 1 g/L dosage of Sae—~ACF,pH=7,and 60 min of the reaction time, the phosphorus
removal rate of Sae—ACF was 95.11% ,which was 52.92% higher than that of ACF. After four cycles of regeneration,
the phosphorus removal rate by Sae—ACF was still up to 56.25%. The adsorption mechanism study showed that the
adsorption process of phosphorus by Sae—ACF was in accordance with the quasi-second-order kinetic model, Elovich
model and Freundlich isothermal adsorption model. The adsorption process was spontaneous chemical multi-
molecular layer adsorption, and increasing the temperature was conducive to the occurrence of the reaction. SEM
and XRD results showed that the surface of Sae~ACF was closely wrapped with a layer of Al,0,,Fe,0, and FeO(OH)
crystals, which reacted with phosphorus during the adsorption process to form AIPO, and FePO, precipitation.
Key words:phosphorous;activated carbon fiber;waterworks sludge ; sludge acid extract;adsorption
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Fig. 1 Sae—ACF deionized water stripping test
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Fig. 2 The effect of adsorbent dosage on phosphorus removal rate
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Fig. 3 The effect of initial pH of solution on
phosphorus removal rate
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Fig. 4 The effect of coexisting anions on phosphorus removal rate
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Fig. 5 The effect of regeneration times on phosphorus removal rate
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Table 1 Parameters of adsorption kinetic model
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Fig. 7 SEM images of ACF and Sae-ACF
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Fig. 8 XRD patterns of ACF and Sae—ACF before
and after adsorption
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