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Introduction 

Start Fe(II) O2 

Fe(III)↓ .O2 
- Fe(II) 

Fe(II) 

FeIV(OH)3 
+ FeIV(OH)2 

2+ 

Fe(IV) 

As(III) 

As(IV) 

Fe(III) .O2 
-

O2 

As(V) 
Fe(II) 

Fe(III)↓ 

Fe(III)↓H2O2 

As Oxidation Termination 
Pe

rc
en

t o
f A

s(
III

) O
xi

di
ze

d

Batch System Model 

30% 

25% 

20% 

15% 

10% 

5% 

0% 

10:1 

100:1 

Initial Fe:As molar ratio = 1000:1 

0 5 10 15 20 25 30 

Time (sec) 

from Hug and Leupin, 2003, ES&T
 



 

 
 

 
 

Silicone
Packing

 
 

 

Materials and Methods 

� Sediment column 
� Tableau Input Coupled Kinetic Equilibrium Transport (TICKET) 
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1 Overlying Water Segment 
Tot As(III) = Tot Fe(II) = 0 
pH = 8.3 (fixed) 

50 Sediment Segments 
Tot As(III) = 0.179 mM 
Tot Fe(II) = 1.79 mM 
pH = 8.3 (fixed) 
Initial [O2(aq)] = 0 

Sand and Fe(III) solids are immobile 



Results (I) 
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Results (I) 
Column Model without Adsorption
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Results (I) 
Column Model without Adsorption
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Results (II) 
Experimental Column Data 
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Results (II) 
Experimental Column Data & Column Model without Adsorption 
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Results (III) 
Experimental Column Data & Column Model with Adsorption 
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Conclusions 

• Effect of transport 
• Mechanism is capable of explaining 
As(III) oxidation in sediments 
• Future work 
• Effect of pH, surface oxidation, DOM, and reduced 

sulfur on the mechanism. 
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