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Table 1 Types and dosages of solidification agents for soluble manganese in electrolytic manganese slag

100 ¢

5%(5 g) \10%( 10 g) 15%( 15 g) .20%( 20 g) .25%( 25 &) .30%( 30 g)
5%(5 g) \10%( 10 g) .15%( 15 g) .20%( 20 g) 25%( 25 &) .30%( 30 g)
19%( 1 g) 2%(2 g) 3%(3 g) 4%(4 ) 5%(5 g) 6%(6g) T%(7 g) 8%(8 g) 9%(9 &) .10( 10%)

(30 g)

19( 1 g) 2%(2 g) 3%(3 g) 4%(4 ) 5%(5g) 6%(6g) 7%(7 g) 8%(8 g) 9%(9 g) .10%( 10 g)

a= 100 g (30 ¢)
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2 XRF
Table 2 XRF analysis of electrolytic manganese slag mg/kg
Pb Zn Mn Fe Se Rb Sr Zr Mo
29«11 33£15 11 800+100 9 069+326 106 41+6 147+9 84+8 9+6
a FL R A VA

1
H a acade be b ab
a BRI AR A R
b b a
n aﬂ | jacade b b ab
1 N 1 N 1 M 1 N AA‘—T N
10 20 30 40 50 60

20/°
a- B b-A 0, c-BMRMNSE, d-TIRBEEL, e-BENEN FALY), LMIRHE

1 N XRD

Fig. 1 XRD patterns of electrolytic manganese slag quicklime and mixture of quicklime and old red mud
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Table 3 XRF analysis of red mud %
co, N NA,O MgO AL O, Si0, P,0;
48. 095 0.534 6 0.618 3 0. 587 13.993 1 19.354 7 0. 065 1
cl K,0 Ca0 TiO, Cr,0, MnO Fe,0,
0. 009 1.483 9 4.5202 1.321 0.011 8 0.012 9 5.434 7
SO; CuO Zn0 Ga, 04 Se0, Br Rb,0
3.789 3 0.007 6 0.005 5 0.002 4 0.001 5 0. 000 6 0.003 2
Y,0, Sr0 710, NiO Nb, 05 BaO PhO
0.004 1 0.064 9 0.0359 0.004 9 0. 006 9 0.026 8 0.003 9
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Fig. 3 SEM photo of red mud
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Fig. 4 EDS analysis of red mud
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Fig.5 Comparison of curing effects of various curing agents
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(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.7 SEM image during solidification of electrolytic manganese slag

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Study on the Solidification Effect of Red-mud on Soluble Manganese Ions
in Electrolytic Manganese Slag

LIU Jin' > ZHANG Junfang® WANG Ji' NING Zengping’

( 1. Guizhou Normal University School of Geography and Environmental Science Guiyang 550025 China;
2. Guizhou Environmental Science Research and Design Institute Guiyang 550023 China; 3. State Key Laboratory
of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China)

Abstract: This study explored the solidification effect and feasibility of red mud on Mn®" of electrolytic manganese slag and X-ray dif-
fraction ( XRD) scanning electron microscope ( SEM) and X-ray fluorescence spectroscopy ( XRF) and other analytical methods were
used. Fresh red-mud old red-mud ( stacked for more than one year) quicklime composite of old red-mud and quicklime at different
dosages were tested for their solidification effects and a preliminary explanation on the mechanism of Mn®* solidification by red-mud
was presented. The results show that the solidification effect of fresh red mud is better than that of old red mud but worse than quick—
lime; when the addition amount of the fresh red mud is 30% the solidification rate of Mn>* is 93. 7% while the solidification rate with
the same addition amount of old red mud is only 58. 6% the loss of some alkaline substances during the storage of old red mud may ex—
plain the difference. In addition when 30% old red mud is combined with 5% quicklime the solidification rate of Mn®* can reach
99. 8% which is similar to the solidification effect of 10% quicklime indicating that using red mud to replace part of the quicklime
can also achieve comparative solidification effects and reduce the solidification costs. In short red mud has the potential as a solidif-
ying agent for electrolytic manganese slag but considering that there are other hazardous substances in electrolytic manganese slag and
red mud it is necessary to comprehensively evaluate whether it will cause secondary risks before large-scale use.
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