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Treatment of high-hardness groundwater containing iron and manganese
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Abstract; Shuangcheng City Water Treatment Plant uses groundwater as raw water, which
contains iron, manganese, and high-hardness. The processes of lime softening, aeration and con-
ventional water treating process were employed and the iron concentration, manganese concentra-
tion and hardness in treated water met the requirements of Standards for drinking water quality
(GB5749-2006). However, the lime softening process was used to remove the hardness, so the re-
sidual hardness was mainly composed with CaCO; and Mg(OH), sediments, which would cause
white sediment membrane on the surface of boiled water. After the hydrochloric acid was dosed in-
to the water after filtration, the white sediment membrane disappeared. The high concentration Ca-
CO; and Mg(OH), sediment should be removed from the production wastewater. If it were discharged di-
rectly, it might cause the pipe blocking and polluted the downstream receiving water. As a result, treating
the production wastewater would be in favor of the environment protection and sludge reuse.

Keywords : Groundwater; Lime softening process; Aeration; Conventional process; Iron; Man-

ganese; Hardness; Sludge
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( i )
, s 0. 6~1 2 mm, 1L 0m,
m/h, 6 3 m/h, 20 L/(s*m?),
) , § min,
2, pH 7.6
1, 7.2, N (
. CaCO, )] ) o
1 2
o - N | o pH /mg/L Jmg/L /mg/L.
/mg/L /mg/L /mg/L /mg/L 7.2 0. 04~0. 06 0. 05~0. 07 350~370
6.5 5 0~6. 4 0. 24~0. 32 0.2~0.3 525~715
SiO;
/mg/L | /mg/L Jmg/L /mg/L ,
18~22| 0.4~0.6 | 32~38 700~870 Ca(HCO;), Mg(HCO3), Ca(OH),
N (1 :
, 1 . Ca(HCO;),+ Ca(OH),=2CaCO, ¥y +2H,0
Mg(HCO,), + Ca(OH), =CaCO; y +MgCO, +2H,0O
MgCO, + Ca(OH), =Mg(OH), y + CaCO;
’ (2] :
1 2Fe’" +1/20,+ 5H,0=2Fe(OH), ¥ +4H"
, 1 CaCO; \Mg(OH), Fe(OH);
2 o , CaCO;, Mg(OH), ,
Ca(OH), 150 mg/L, pH 6. 5 s ,
7.6, . Fe(OH), CaCO;,
) Mg(OH), , s
0.8 m, 37. 6 m*/(m<h), 0.1 mg/L .
4, 0~4. 4 mg/L, Mn*"  pH9 0~09. 5
16 min, , pH7. 6 , Mn**
, 21, ,Mn*" )
) 50 mm, CaCO; Mg(OH),
1L 8 mm/s, Mn*" , )
R Mn?" s
, 0.6~1 2 .
mm, 1L 0 m, 7. 35 m/h, 2
& 81 m/h, 14 L/(s*m®), , (
7 min, » )
pH 7.6 s o
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Mg(OH),+ 2HClI=MgCl,+ 2H,0
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MgClZ L}
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