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Table 1 Main components of electrolytic manganese slag, red mud and coal fly ash % (L5340
B Sio, Ca0O Fe,O, MnO ALO, TiO, MgO Na,O K,0 SO,
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&, 5 (IKGEAHPRME) (GB 8978-1996) ') 4 4:6 35.00 250
AR 15 Y il B AR BLYE ) (HT 1241-2022) ) 5 3:7 30.00 2.00
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Table 3 Detection results of leaching toxicity of manganese residue, red mud and coal fly ash mg-L™

oA EpR B OOW B om W o BOR A ik

HL PR ND ND 008 ND ND ND 1863.16 087 ND 1062.00 ND

e 0.62 0.08 0.02 047 001 ND 020 ND ND — 4.29

T IR 0.05 0.66 1.08 042 ND 0.03 ND 0.72 ND — ND

GB 8978-1996!" 555 fVFHFIC A 150 — — 050 0.10 1.00 — 1.00 0.05 — —
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Table 4 Orthogonal experimental design and results table

Mn*' i NH,"-NJF &
5 A B /o WEE/(mg- L") R /(mgL™)
1 7:3 4.00 50.00 0.754 3.750
2 73 3.50 40.00 2.529 10.175
3 7:3 3.00 30.00 12.379 47.150
4 7:3 2.50 45.00 25.406 72.450
5 73 2.00 35.00 41.451 102.350
6 6:4 4.00 30.00 0.104 1.030
7 6:4 3.50 45.00 0.118 0.930
8 6:4 3.00 35.00 0.243 0.963
9 6:4 2.50 50.00 0.646 1.770
10 6:4 2.00 40.00 4.391 10.120
11 5:5 4.00 35.00 0.009 0.677
12 5:5 3.50 50.00 0.011 0.641
13 5:5 3.00 40.00 0.099 0.463
14 5:5 2.50 30.00 0.276 0.012
15 5:5 2.00 45.00 0.702 0.010
16 4:6 4.00 40.00 0.009 0.049
17 4:6 3.50 30.00 0.002 0.040
18 4:6 3.00 45.00 0.002 0.040
19 4:6 2.50 35.00 0.002 0.030
20 4:6 2.00 50.00 0.024 0.019
21 3.7 4.00 45.00 0.001 0.072
22 3.7 3.50 35.00 0.001 0.063
23 3.7 3.00 50.00 0.002 0.066
24 3.7 2.50 40.00 0.002 0.052
25 3.7 2.00 30.00 2.697 0.043
B E 58] GB 8978-1996!" — 2 byt
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Fig. 2 Influence of mass fraction of quick lime on curing
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202218 4 v 40 FH P 4 NH,-N R EE /N T 1.00 mg L' (9 %R, it pH 4 9.27. SHU %8B il 5% %
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Fig. 4 Chemical morphology of Mn in harmless
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Fig. 5 XRD Patterns of electrolytic manganese slag, red mud,

coal fly ash and harmless consolidated body
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Optimal ratio and effect analysis of solidified manganese and ammonia
removal from electrolytic manganese residue treated with various solid wastes
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Abstract In order to reduce the pollution of Mn*" and NH,"-N in electrolytic manganese slag and achieve a
variety of solid waste reduction treatment, three kinds of bulk solid wastes, including manganese slag, red mud
and coal fly ash, were treated collaboratively, and a small amount of quick lime was added to prepare harmless
consolidated body. The harmless effect was evaluated by water leaching method. The best treated consolidation
was analyzed by BCR extraction, XRD and SEM. The results showed that, through orthogonal experiment and
single factor optimization experiment, when the mass fraction of manganese slag, red mud, coal fly ash and
quick lime in the consolidated body was 30%, 44%, 24% and 2% of the total mass of harmless consolidated
body, respectively, the soluble Mn** concentration in the leaching solution decreased to 5.23 pg-L™', and the
curing rate reached 99.99%. NH,"-N concentration decreased to 0.70 mg-L™', the removal rate reached 99.93%,
pH=8.86, which could met the "Comprehensive Sewage discharge Standard" (GB 8978-1996) the maximum
allowable discharge concentration and the first-level standard limit. At the same time, the mass concentrations of
Mn** and NH,"-N in the leaching solution all met the requirements of manganese slag utilization pollution
control in “Technical Specification for Manganese Slag Pollution Control” (HJ 1241-2022), and can be used as
alternative raw materials for the production of other building materials except cement. Red mud and quick lime
provided alkalinity for the treatment system, and coal fly ash increases the gelling effect, making the harmless
treatment effect good. The results of this study can provide a reference for cooperative harmless stabilization
treatment of bulk solid waste.

Keywords electrolytic manganese slag; red mud; coal fly ash; harmless treatment
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