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Abstract

The study aimed to investigate the efficiency of the sequencing batch reactor (SBR) system with
wastewater containing cadmium (Cd2+).The experiment was carried out in a laboratory scale SBR
system to investigate the effects of mixed liquor suspended solids (MLSS), hydraulic retention time
(HRT), Cd’" concentration and varied anoxic and oxic ratios on the system efficiency with both raw
synthetic wastewater and electroplating wastewater. The results showed that Cd” removal efficiency
increased with the increase of MLSS. The Cd’'removal efficiencies of 78.0+5.3%, 85.5+£6.4%,
86.8+2.8%, 87.2+2.5%, and 87.4+0.5% were detected at the MLSS of 1,000, 2,000, 3,000, 4,000
and 5,000 mg/L, respectively. Moreover, the system showed good bio-sludge quality in terms of the
sludge volume indexes (SVI) of 95+12 and 99+3 mL/g at the MLSS of 1,000 and 2,000 mg/L,
respectively. Cd”'removal efficiency increased with the increase of HRT or the decrease of cd”
loading. The Cd’’ removal efficiencies of 79.1+4.5%, 89.5+3.34%, 92.5+2.1% and 93.5+1.9% were
detected with HRTs of 2.5, 5, 7.5 and 10 days, respectively (Cd2+loading of 15.0, 7.5, 5.0 and 3.75
mg/mz-d, respectively).The COD, BOD, and TKN removal efficiencies increased with the increase
of HRT or the decrease of Cd’ loading. And, the system showed good bio-sludge quality in terms
of the sludge volume index (SVI) of 73+15 mL/g at an HRT of 5 days. The COD, BOD, and TKN
removal efficiencies were 98.3+0.6%, 98.0+0.4% and 81.4£1.9 %, respectively. Moreover, cd”
removal efficiency decreased with the increase of Cd”" concentration. The Cd” removal efficiencies

of 84.3+£6.7%, 81.6£7.6%, 76.6+9.4%, 74.4+7.5% and 69.7£9.0% were detected with cd”



concentrations of 10, 20, 30, 40 and 50 mg/L, respectively. However a Cd’’ concentration of 20
mg/L did not show any repression effect on system efficiency. The COD, BOD, and TKN removal
efficiencies were 94.7+2.0%, 90.0+2.6% and 77.24+4.0%, respectively, at an HRT of 5 days (organic
loading of 9.0 g/m’-d and Cd”’ loading of 30 mg/m’d). The SBR system with raw synthetic
wastewater and electroplating wastewater containing Cd”" showed the highest removal efficiency at
the anoxic and oxic ratio of 10:9. And, the Cd2+, COD, BOD, and TKN removal efficiencies at the
organic loading of 0.9 g/m3-d and Cd”™ loading of 7.5 mg/m3-d were 85.9+0.8%, 84.7+0.3%, and
87.0£3.6% respectively. Moreover, the SBR system showed the highest removal efficiency at the
anoxic step of operation and the Cd2+, COD, BOD, and TKN removal efficiencies were 77.6+£6.9%,

80.5+2.6%, 73.1+0.8% and 78.1+5.0%, respectively.
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