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Abstract [ Objective ]  According to the Integrated Wastewater Discharge Standard ( GB 8978—1996) , the limited standard of
manganese mass concentration in the external drainage water is 2. 0 mg/L. A acid mine wastewater treatment plant of a copper mine in
Jiangxi whose manganese concentration exceeds has widely sought relevant solutions. Due to its complex composition and large amount
of wastewater, the chemical method is adopted because of its large treatment capacity, low cost and strong adaptability while the
physical method with high cost and the microbial method with poor adaptability and limited treatment capacity. At the same time, the
company requires the prohibition of the use of hazardous chemicals such as potassium permanganate and hydrogen peroxide.
[ Methods] Based on the above analysis, this paper selected manganese-containing wastewater as the research objective, innovatively
used the self-developed manganese removal (DM) composite salt from the research group as the reagent, and explored the influences of
different manganese removal reagents, reaction temperature, pH, and reaction time on manganese removal efficiency. [ Results] The
best agent was DM salt, and the mass concentration of manganese could be reduced to less than 2. 0 mg/L with the following optimal

reaction conditions; the addition amount of a 20% mass fraction DM salt was 0. 5 mL/L, pH value was 6. 0, the stirring speed was 300
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r/min, and the reaction time was 15 min. In addition, the technology had a low cost of 2 yuan/m’, and it had a strong temperature

adaptability which had a good removal effect of manganese between 0 °C to 45 C. Meanwhile, this technology had good compatibility

with the existing processes and facilities on site. [ Conclusion |

Currently, this technology has been applied in the acid mine

wastewater treatment plant and achieves good result, which can provide reference and guidance for solving the problem of excessive

manganese content in acid mine water in China.

Keywords acid wastewater oxidation sedimentation flocculation and sedimentation manganese removal —automatic control system
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Tab. 1 Screening of Manganese Removal Chemicals
(Unit; mg/L)

BRER 2570 (25 R1105) Ak BT Mn®* AbFRJE Mn**
BRER =81 (2550 1) 20 15.9
YCRMREN (2577 2) 20 1.0
FERIRER (257 3) 20 <0.5

UK (2577 4) 20 2.6
DM #£ (255 5) 20 <0.5
AL (257 6) 20 8.2
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(ZE31)
BRER 2550 (257115 ) AbFERT Mn®™* JbBEE M
TR SRR (2577 7) 20 <0.5
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MR 1 Ao, 2550 2 25500 3 2550 5 2 7. 2
8 255 9 257 10 255 11 ¥ HA AP M BRER AL
WG B IR NAS 2GR R e W SE A ) B
SRR WP E 2557 2 25500 3 2550 5 255 9 1B
FFEZFRIFXT E AT T A N R 552
2.2 BRIBREXHFIBRES RN

HET VAR FR IR XTI JUAP 24 750 0 B A%
AR, IR0 i R L B 20 me/ L f 5 B VA TR
500 mL BN ABRER 2555, BT HE K 5 T LA
300 r/min BYFEHEIEFE 30 min, £ )5 5 E 10 min, B
WA, RN 2 PR,

F2 BEXBRE R (HALmg/L)

Tab.2 Effect of Temperature on Manganese Removal

(Unit; mg/L)

Eihiliwzs 0cC 30 C 45 C
255 2 0.2 0.1 0.6
2571 3 <0.1 <0.1 <0.1
255 5 0.2 0.2 <0. 1
2550 9 <0.1 0.1 <0.1
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Tab.3 Effect of pH Values on Manganese Removal

(Unit; mg/L)

K0S pHE K 2 pHIE N 4 pHIEJ 6 pH{E K 8 pH N 10
253 2 41.6 26.9 10. 4 0.2 2.3
2453 3 18.5 12.8 <0.1 0.1 <0.1
253 5 18.1 10.7 <0.1 <0. 1 <0.1
2531 9 23.5 11.7 0.2 <0.1 <0.1
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Tab. 4 Effect of Reaction Time on Manganese Removal

(Unit: mg/L)

Eipilliwzs 5 min 10 min 15 min 30 min
2550 2 5.0 4.7 1.6 0.1
257 3 0.2 0.2 <0.1 <0. 1
25570 5 0.7 0.3 0.1 0.1
25519 1.9 1.5 1.5 0.1
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Tab.5 Test Scale-Up

Mn**/( mg-]fl )

EipiliAves HIAABYL
Ab BT Qb
2557 2 5 20 7.9
2551 3 5 20 0.6
255 5 5 20 <0.1
2453 9 5 20 <0.1
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Tab. 6 Field Experiment

Mn?*/(mg-L7")

K /L
Ab PR POELYES
0.2 17.4 0.2
0.2 19.7 <0.1
0.2 10.3 <0.1
0.2 12.3 <0.1
0.2 17.1 <0. 1
1.0 19.7 0.2
1.0 17.1 0.2
3.0 14.2 <0. 1
3.0 18.4 0.8
3.0 16.1 <0.1
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Fig. 1 Manganese Concentration in Effluent during
Industrial Experiments ( Batch 1)
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