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Effect of Zn*" and HCO;™ on arsenic removal from
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Abstract: The effects of Zn?" and HCO; on arsenic adsorption by magnetite nanoparticles were investigated. The results
show that in the presence of Zn>*, the As(V) adsorption on magnetite nanoparticles is significantly enhanced and the
arsenic removal rate is increased from 66% to over 99%; and the arsenic (V) adsorption can be suppressed by the
presence of HCOs , resulting in the fact that the arsenic removal rate is reduced to 15%. However, the addition of Zn**
can offset the negative effect of bicarbonate on arsenic (V) adsorption by magnetite nanoparticles, thus, the arsenic (V)
can be effectively removed by over 90% in 2 h, to meet the drinking water standard for arsenic (10 pg/L) set by world

health organization.
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Fig.1 TEM image of magnetite nanoparticles

HCO; [, b 3 3l Zn® 3 mg/L,
HCO; 4 0.003 mol/L.
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Table 1 Experimental protocols

Test No. Reaction systerm
Exp.1 As(V) +2Zn*"
Exp.2 As(V) +Fe;04
Exp.3 As(V) +Fe;04+ Zn**
Exp.4 As(V) + Fe;04+ HCO;5™
Exp.5 As(V) + Fe;04+ HCO; + Zn*>*
Exp.6 As(V) + Fe;04+ HCO; + Zn**

The initial concentration of each comound in the reaction
system: As(V), 100 pg/L; Fe;04, 0.1 g/L; Zn**, 3 mg/L(except
for Exp.6); HCO; , 0.003 mol/L.
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Table 2 Parameters of biphasic first-order kinetics model

Test No.  pd/po f kM kg I

Exp.1? - - - - -
Exp.2 0.337 0.374 2.641 0.183 0.997
Exp.3 0.008 0.450 10.31 1.971 0.999
Exp.4* - - - - -
Exp.5  0.297  0.507 9.469  0.616 0.999
Exp.6 0.029 0.965 1.498 0.145 0.995

a: The data are too small to be fitted.
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Fig.4 As(V) adsorption kinetics in presence of HCO;™ versus
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