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Adsorption Characteristics of Phosphate on Cerium Modified Water Hyacinth“uBioéhar
WANG Guang-ze, ZENG Wei * , LI Shuai-shuai v ! L W 4 J

(National Engineering Laboratory for Advanced Municipal Wasle&vater';['_reatment and Reuse Technology, Beijing University of Technology, Beijing 100124, ﬁhinq)w""‘ ual,s""

4

Abstract: A cerium-modified water hyacinth biochar aflsorbent ( Ce-BC Ywas“developed through co-precipitation-pyfolysis o, remoye phosphate from wastewater. e study
investigated the effects of Ce-BC dosing, wastewater pH, reaction ‘ti'fne,f_aI{i gpé')fi-s;ing competing ions on th{@'!a‘dsorpl,ion process. Theresulls showed that the best ad‘so[ptio_n._ .
penroﬁ.nance was achi\g;eg_i with.a'maximum adsorption capacf{y pf35‘,06 r_ng"'éf1 at a Ce-BC dosage of 0.4 g1, “1 and an inittal pH. range of 3-10 in the, phosphate.soluﬁa;l,u._‘_,.
The adsorption procéss. of phosphate by the Ce-BC folfowed the guzisi—secon(il—ogder kinetic model, and a ph?)spé?le removal efficiency of 98% within 1" h was achieyed. Tn
addition| Ce-BC hata strong;anti-competitive anion inlel'ferepcé and a good r'égeneralion ability; after four cy€les of regeneratfon, the adsorption efﬁ(:iency" remained_‘gbdve
90%-~Characterization using field emission scanning eleclr(jn' miéroschV-Jenergy' dispersiye spectrometry ( FESEM-EDé) , Fourier-transform infrared spectroscopy (FFIR) , X-
rdy dif’f;aclioq( XRD); andX-ray photoelectron spectroscopy ( XPS) showed that lh(?..‘adsomlion mechanism of Ce-BC with respect to phosphate mainly involved ligand exchange
and"innr sphere complexation. The Ce-BC adsorbent prepafed in th;s-:study.-eff'é(ljge}s? removed and recovered phosphates found in domestic sewage, thereby avoiding the
eutropHication/of wafer bodiés as well as enabling the recovery and utilization®ef phosphorus resources.

Key words:water hyacinth biochar; cerium oxide; phosphorus recovery; fixed bed; adsorption regeneration
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Table 1 BET parameters of BC and Ce-BC
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Fig. 8 XPS images of Ce-BC before and after phosphate adsorption
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Fig. 9 Effect of coexisting substances on phosphate adsorption
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Fig. 11  Breakthrough curve of phosphate at different flow rates
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parameters at different flow rates
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