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Study on adsorption of heavy metals Co®*" and Ni*" in
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Abstract: Along with the rapid industrialization, the environmental problems caused by heavy metal ions are becoming
more and more prominent, and it is of great significance to solve the environmental pollution of heavy metal from the
source. The adsorption study of 5~MnQ, was carried out for the problem of difficult removal of heavy metals Co™ and Ni**
from manganese ore leachate. 5-MnO, was characterized by XRD, SEM, FT-IR and BET methods. The effects of process
conditions on the adsorption of Co™ and Ni** in manganese ore leach solution by 5~MnO, were investigated. The adsorption
mechanism of 6-MnO, was further analyzed based on the characterization results. The results showed that 6~-MnO, was
less crystalline and more porous, with a large number of hydroxyl structures on its surface, and it had more pore structures
with larger average pore size, and thus had the potential for excellent adsorption performance. The solution pH had a
great influence on the adsorption reaction, with the adsorption rate increasing with the increase of solution pH. As the
reaction time increased , the adsorption rate increases and then decreases. The adsorption rate increased with the increase
of reaction temperature. The optimum adsorption conditions were as follows : reaction temperature 80 “C, reaction time
60 min, pH 7. The adsorption rates of Co**and Ni*"were 96.10% and 87.25% respectively. The analysis of characterization
results showed that the adsorption of Co™ and Ni*"in the leachate of manganese ore by §~MnO, was mainly affected by
surface hydroxyl groups. 5~MnO, had good adsorption effect on heavy metal Co’* and Ni** in manganese ore leachate,

which could reduce the secondary pollution of heavy metal ions in manganese ore leachate and provide a certain research
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basis for solving the hazard of heavy metal ions at source.

Key words :5-MnO, ; adsorption ; manganese ore leachate ;heavy metal
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Fig. 4 XRD patterns of 6~MnO, after adsorption

BFF T Mn—O f A% % 20 45 F 06 & A= i A% 51 8, 3% S
JLN AR B Mn, O, 11 MnOOH FF K,

220: —— 5-MnO,
2000 g )5 0-MnO,
180
160
£ 140 A
P 3428.84
_,:! 120 2 653.68
@ 100} 2032.90 g
’ g0 b 494.89
60
4oL 340517
200 | ) ) 527.72 )
4000 3000 2 000 1000 0
W /em™

5 WRHBTE 6-MnO,HI FT-IR i &
Fig. 5 FT-IR spectra of 6~MnO, before and after adsorption
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Fig. 6 XPS spectra of 6~MnO, before and after adsorption
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