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Evaluate the performance of nHF for the treatment of real TTW samples by 
implementing the parametric optimization by response surface methodology 
to find the optimal operating conditions.
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NANOREMEDIATION OF TANNERY WASTEWATER:  A CASE STUDY 
FROM THE UPPER BASIN OF THE BOGOTÁ RIVER (COLOMBIA)

The leather tanning industry have left a trail of environmental problems, 
including the generation of tannery wastewater from the tanning stage 
(TTW) that contains high concentrations of Cr (III), Cr (VI) and organic 
matter (COT). In the Colombia, this has been a significant problem 
especially in the upper basin of the Bogotá River. To avoid detrimental 
impacts, the TTW must be collected and treated before being discharged 
into the environment. The use of the heterogeneous Fenton process (nHF) 
with Zero-valent iron nanoparticles (nZVI) as a catalyst and H2O2 as oxidant 
is one possibility of the treatment.
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pH: 3,0
nZVI / H2O2: 1,0
Sedimentation time: 3 h
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• The optimum process parameters for the best treatment (97.5% for 
Crtotal removal and 71.4% for COD removal) were found to be   pH = 
2.93 and nZVI/H2O2 = 1.05 w/w

• Two-step dosing of H2O2 in nHF had a significant effect on the 
removal of Cr(VI) and COD, favoring the complete reaction of the 
added H2O2, preventing the residue from oxidizing Cr(III) to Cr(VI), 
and contributing to reducing the toxicity of wate
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Experimental Setup 

Plackett-Burman Design (PB)

Factor High 
levels (-1)

low levels 
(+1) Units

H2O2/COD 0.5 0.75 w/w
nZVI/H2O2 1.0 0.75 w/w
pH 3.0 5.0  
Contact time 0.5 1.0 h
Agitation 100 200 rpm
sedimentation time 2 4 h
Temperature 17 30 °C

Response surface methodology 
(MSR)

Identify the variables

Optimal variables

Confirm the reliability of the model and 
evaluation effect of dosing

CCD-Desing 

pH: 3,0
nZVI / H2O2: 1,25
Sedimentation time: 3 h

Crtotal removal: 97.74 ± 1.38% 
COD removal: 70.26 ±1.60%, 

20 treatments

 
The numerical optimization of the RSM/Minitab software: 2.93 of 
pH and 1.05 w/w of nZVI/H2O2 for 97.5 % of Crtotal removal and 71.4 % 
for COD removal. 

Introduction Results

Changes in Cr(III), Cr(VI) and COD removal (%R) during treatment of TTW using 
nZVI and ferrous sulfate (FeSO4•7H2O) single-step or two-step dosing.
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