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Very high

As concentration
(0.5–5000 μg/L)



� 95 sites around the world is affected. 

� More than 155 old fashioned tannery in Bangladesh 

�

6

B :

As 10 mg/L

T-Fe 370 mg/L

A :

As 1 mg/L

T-Fe 230 mg/L 

※ As : 0.1 mg/L

Fe : 30 mg/L
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(a) 0.289 nm:
the face sharing linkage
(b) 0.297 nm-0.308 nm :
the edge sharing linkage
(c) 0.337 nm- 0.370 nm:
the double-corner 
sharing linkage
(d) 0.390 nm:
the single-corner sharing 
linkage
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(δ-Mn(IV)O2)

MnOOH
(9.5 m2 g-1)

Mn3O4

(20.4 m2 g-1)

� (729 m2g-1)

� PZC (pHPZC=2)
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Zn-Mn

(Me = Zn, Ni, Cu, Cd, Co…)

pH>8

Mn(III) Me2+Me2+

pH<8

Mn

) Grangeon et al., 2012.
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δ-MnO2 (pH 6) Cd

Residual Zn concentration Ceq [mmol dm-3]

BET (pH7.5)

=

Langmuir (pH6.0)=

qm=0.20

Triple-corner-sharing 
(TCS, ≡Mn2O2/3- )

Double-corner-sharing
(DCS, ≡MnOH-1/3 )

pH

pH7.5 3

(Grangeon et al., 2012 Manceau et al., 2002, Li et al., 2020.)
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