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Mechanism of mine acidic waste water treated by high density sludge
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Abstract: In order to solve the problems of serious scaling and unstable treatment by common lime neutralization, high
density sludge (HDS) method was investigated to treat the mine acidic waste water. The results show that the mechanism
of mine acidic waste water treatment by high density sludge (HDS) can be elucidated as the following aspects: acid-alkali
neutralizing, metal ions sediment and co-precipitation; sludge circulation results in the crystallization of settled sludge to
accelerate settling velocity; higher Zeta potential value of settled sludge makes favorable adsorption of Ca(SO,), with
negative potential to increase the crystal nucleus and retard the equipments and pipelines scaling. HDS method is efficient
for the treatment of mine acidic wastewater and the effluent can stably meet two grades of integrated wastewater
discharge standard (GB 8978—1996).
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Table 1 HDS technological parameters

Technical process Value
pH value 1.5-2.5
Lime/slurry mixing tank reaction time/min 3
Lime adding amount/(kg-m *) 2.5-3.5
pH value after neutralization reaction 8.0-9.0
Sludge return ratio: continuous running 2-4
PAM adding amount/(g'm ) 3-5
10-15

(Reaction tank 1)
Neutralization reaction/min

10-15
(Reaction tank 2)
Aeration rate(gas-water ratio) 1-3:1
Sedimentation velocity/(mh ") 0.6-1.0
Sedimentation time/min <45

Underflow density (solid content ratio) 20%—30%
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Table2 Comparison between HDS and LDS process

[13-19]

Performance

HDS process

LDS process

Handling ability

Dosage of Lime

Solid content
ratio of sludge

Automation

Equipment
maintenance

Condition of
effluent quality

Direct
investment in
infrastructure

Operation cost

Due to larger sediment particles, the precipitation and separation
of pollutants were speeded up and a smaller intensive pond was
selected. The surface loading rate of sediment was 1.5 m*/(m*h),
nearly twice as large as that of LDS process.

The reflux of bottom sludge reduced the consumption of lime by
5% to 10%.

The ratio was varying from 20% to 30%. Thus the volume of
sludge was small and available for subsequent processing.

The process is automatically controlled, and the instrumentations
have a longer life than that of LDS process.

The scaling phenomenon was significantly reduced. The scale was
cleaned once or twice every year.

The system runs steadily, with each index of effluent reaching the
two grades of Integrated Wastewater Discharge Standard GB 8978
—1996.

About 1 500 Yuan/(d'm®)

0.5-1.0 Yuan/m® (mine wastewater)

The surface loading rate of sediment
was only 1.0 m*/(m*h).

Larger dosage than theoretical value.

The ratio was less than 1%. So, the
volume of sludge was very large and
the subsequent processing was harder
than that of HDS.

Because the instruments scale easily,
the meters were easily damaged and
manual  control was  necessary
sometimes.

The scaling was so serious that the
scale need to be cleaned once every
month.

The system run unsteadily, with some
index of effluent did not reach the
national Wastewater Discharge
Standard 1 of GB 8978—1996.

About 2 500 Yuan/(d'm®)

1.0-2.0 Yuan/m® (mine wastewater)

&2
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Fig. 2 SEM images of products by LDS and HDS processes: (a) LDS process neutralization (Carbide slag); (b) HDS process

neutralization (Carbide—reflux sediment); (c) LDS process precipitation sediment; (d) HDS process precipitation sediment
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Fig. 3 EDS patterns of materials by LDS and HDS processes: (a) Carbide slag; (b) Carbide—reflux sediment (mixture); (¢) LDS

process precipitation sediment; (d) HDS process precipitation sediment
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Fig. 4 XRD patterns of composition determination: (a) Carbide

precipitation sediment; (d) HDS process precipitation sediment
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Table 3 Available calcium in LDS and HDS materials

Effective calcium

Type content/%
Carbide slag 61.5
LDS precipitation sediment 17.97
Carbide—reflux sediment (mixture) 51.5
HDS precipitation sediment 7.31

4 LDS FI HDS L2/ AW Zeta HIL
Table 4 Zeta potential of LDS and HDS materials

Type Zeta potential/mV
Carbide slag -14.4
LDS process reaction sediment —8.49
LDS process precipitation sediment —8.62
Carbide—reflux sediment (mixture) —6.96
HDS process reaction sediment -1.3
HDS process precipitation sediment -1.29

10 30 50 70 90
260/(°)

slag; (b) Carbide—reflux sediment (mixture); (c) LDS process
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