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Direct and deep treatment of manganese-containing wastewater by
biologics complexing-hydrolyzation
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Abstract: A novel technology for direct and deep treatment of manganese-containing wastewater by biologics was put
forward based on the property analysis of manganese-containing wastewater. There are two pH buffer zones which are
from 8.80 to 11.18 and from 12.28 to 13.08 in the complex system of manganese-containing wastewater and biologics.
Theoretically, the required amount of sodium hydroxide for increasing pH from 2.04 to 10.00 is 2.67-4.00 g/L. The
optimum condition are as follows: the mass ratio of biologics to manganese is 0.2, the cooperation time is 5 min, the
hydrolysis time is 5 min, the temperature is 25 C, pH is 10.0, polyacrylamide (PAM) is 2 mg/L. Under the above
optimum conditions, manganese concentration decreases from 994 to 0.127 mg/L in laboratory scale experiment, which is
much less than integrated wastewater discharge standard (GB 8978—1996) (2.000 mg/L). The surface morphology of
manganese-containing sludge is amorphous and rod and the main phase is CaSO,. The proportion of manganese in the
sludge reaches 14.16%, indicating that the sludge can be reused for manganese recovery. In the hydrolyzation process,
manganese ions combine with the functional groups including —OH, —COOH, —NH, —C=0, —S0;, —CO(H)
and C—Cl in biologics, to form precipitation.
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Fig.1 Process of treatment of manganese-containing
wastewater by biologics complexing-hydrolyzation
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8.80~11.18; &% 2 MNZEMIX pH 4 12.28~13.08. JK/K
pH M 2.04 2 13.08, L34 #E NaOH 100.0 mL, ifj pH
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Fig.3 Effects of dosage of biologics on manganese removal
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Fig.4 Effects of hydrolysis time on manganese removal
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Fig.5 Effects of pH value on manganese removal
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Fig.6 Effects of cooperation time on manganese removal
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Fig.7 Effects of temperature on manganese removal
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Fig.8 Effects of dosage of PAM on manganese removal and

precipitation velocity of sludge
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Table 1 Experimental results under optimized conditions

T pCEAE B F)/(mg L") ZRE Y%
1 0.1332 99.947
2 0.1226 99.951
3 0.1316 99.948
4 0.133 5 99.947
5 0.1153 99.954
6 0.126 5 99.950
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Fig.9 SEM image and EDS pattern of manganese-containing
sludge
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Table 2 Analytic results of manganese-containing sludge

JLE w/% x/%
O 49.27 72.91
Mg 5.47 5.33
S 3.52 2.60
Ca 8.94 5.28
Mn 18.71 8.06
Fe 11.45 4.85
Cu 1.41 0.53
Zn 1.23 0.44
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Fig.10 XRD patterns of manganese-containing sludge
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Fig.11 IR patterns of manganese-containing sludge
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