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Application of Ceramsites with pH Self-adjustment Ability as Adsorbent for

Removal of Copper
QIN Juan, TANG Ruowen, LIU Wei, WU Yujie, LI Shuxuan, NONG Zhengjie
(School of Chemistry and Chemical Engineering, Nantong University, Nantong 226019, China)

Abstract: Wastewater containing heavy metals has posed serious threat to the environment and human health. Because of its
heavy pollution and recycling value, wastewater with copper has aroused great attention. Ceramsites with pH self-adjustment
ability are used to adsorb copper from aqueous solution. The ceramsites are prepared by high temperature solid state reaction
method, with lime mud and fly ash as main raw materials. Variables such as initial concentration, contact time and initial pH
are evaluated by static adsorption method. The removal mechanism is explored by X-ray diffraction (XRD), scanning electron
microscopy (SEM) and energy dispersive spectrometer (EDS). The crystalline phases of ceramsites are anorthite, gehlenite
and wollastonite. In aqueous solution, partial phases are heterogeneous hydrolyzed, which brought OH™ releasing to form
alkaline environment. In adsorption process, copper ions are formed hydroxide precipitation and subsequently adsorbed onto
the surface of ceramsites. When the initial concentration and dosage are 20 mg/L and 4 g/200 mL respectively, the removal
process is equilibrated at 10 h with a removal rate of 98.2% and an adsorption capacity of 0.998 6 mg/g. The result has met the
primary standard of 0.5 mg/L in the integrated wastewater discharge standard (GB 8978-1996).
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Tab.l1 Raw material ratios of ceramsites

- # UL B BT 50U %
mRAR  BEK A Akt

L50 50 40 5 5

L60 60 40 - -
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Fig.1 Removal rate and adsorption capacity of Cu®* solutions

with different concentrations and ceramsites
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Fig.3 Removal rate and pH of Cu®* solution at different time
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Tab.2  Removal rate and pH of Cu®* solutions with different initial pH

LR I1%

P WeHtETpH WS pH RBRR /%
1 2.98 5.05 47.9
2 5.51 7.93 98.2
3 8.47 10.57 99.3
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Fig.4 XRD patterns of ceramsites before and after

copper adsorption
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Tab.3  Physical properties of ceramsites

. MR RE,  WokR/ WARILER/ FIRMmEE/
(g+ cm™) % % MPa

L50 0.88 30.15 48.57 10.59

L60 0.72 44.44 52.02 8.98
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