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Optimization of High Density Sludge Process for Acid Wastewater
Treatment from a Mine
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(1. BGRIMM Technology Group,Beijing 100160, Chinaj;
2. Zhangjiakou Ecological Environment Monitoring Center in Hebei Province, Zhangjiakou 075002, China)

Abstract: The high density sludge(HDS) process was used for acid wastewater treatment of a pyrite mine, the
optimization of parameters and economic analysis were conducted. The optimal process conditions were obtained as
follows:hydraulic retention time of 30 min, gas-water ratio of 5 ¢ 1, pH value of 9.0—9. 2, the lime dosage of
0. 83 kg/m’ ,the PAM dosage of 15 g/m®, sulfuric acid dosage(98% concentration)of 0.016 7 L/m’. The results
showed that under the optimal process conditions, the effluent quality could stably meet the pollutant limit
requirements specified in table 2 of emission standard of pollutants for copper, nickel and cobalt industry
(GB 25467— 2010), table 2 of emission standard of pollutants for mining and mineral processing industry
(GB 28661—2012) ,and the first level of integrated wastewater discharge standard(GB 8978—1996). The operating
cost of HDS process was about 1.57 Yuan/m®, with good economic efficiency. The experimental results could be
used as the design basis for the upgrading and reconstruction project of the wastewater treatment plant.
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Table 1 Characteristics of raw water quality during experiment /(mg-L7")
Item pH value® COD Sulfide SS Cd Cu Fe Mn Zn
Value 2.3—3.9 39—117 0.65—2. 45 110—250 0.2—0.7 2.3—37.2 39—255 11.16—21.3 4.84-—17.58

Note: (D doesn’t have unit.
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Fig. 1 Schematic representation of the pilot-scale HDS process for acid wastewater treatment
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Fig. 2 Effects of reaction pH value on heavy metals removal
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Fig. 3 Effects of aeration intensity on contaminants removal
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Table 2 Treatment effect of HDS process under optimized conditions during continuous operation

/(mg -+ L7")

Project Raw water HDS treated effluent Emission standard
pH value 2.3—3.9 7.14+0.3 6—9
Fe 39—255 1.240.2 5

Cu 2.3—37.2 <20. 005 0.5
Cd 0.2—0.7 <C0. 005 0.1
S 0.65—1.45 0.24+0.09 0.5
Mn 11.16—21. 3 0.71+£0. 23 2
Zn 4.84—17.58 <0.1 1.5
Ni 0.785—0. 919 <20. 05 0.1
Cr 0.87—1.69 <0.1 0.5
As 0.004—0.471 <0.01 0.5
SS 110—250 2040.5 70
COD 49—117 45+4.5 60
Pb 0.01-—0. 06 <0.01 0.5
Fluoride 0.5—0.6 <0.5 10
Petroleum 0.1—1.1 0.1 5

Note: The HDS process runs continuously for 10 days under optimized conditions, running for 10 hours per day.
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Table 3 Operation cost estimation of the optimized HDS process

Project Details Operation cost/(Yuan « m™*)
Power cost Power consumption of water pump,agitator and central control system 1. 05
Reagent cost Lime,PAM, sulfuric acid(98 %) 0.52

Total

1. 57
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