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1. Introduction
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Arsenic groundwater contamination

« Arsenic is a deadly component at high concentration

« Groundwater arsenic contamination is a dilute pollution

« As accumulates in organisms because of its similarity with P
» Typical arsenic groundwater levels are 100 — 1000 ppb
 The WHO recommendation level is 10 ppb!

 Fe, Al and Ti oxides/hydroxides have good affinity toward As

Figure 1 : Arsenicosis [1] Figure 2 : POE treatment [2] Figure 3 : POU treatment [3]
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Diffusion in a bed packed column
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Figure 4 : (a) POE treatment [2] and (b) Mass Transfer Zone in a bed-packed column system [4]
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« Batch experiment to continuous experiments
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Figure 5 : Experiments links form batch to full scale plant
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Table 1: Removal capacity of materials produced to remove arsenic. Capacity at 0.1 mg As.L!

Adsorbent Oeat 100 ppb 1N MEAS (V).871 dc 4t 100ppp iN Mg As (Il1).g72
Laterite 0.127 0.171
Acidified laterite (ALS) 0.301 0.923
3D-organised silica-Fe 0.161 0.207
3D-organised silica-Al 7.402 0.018
Ferric Sulphate oxides - 10 3.620 6.330
Alum Sulphate oxides - 10 6.790 0.040
FAS oxides - 4 7.800 0.360
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Figure 6: SEM, picture and TEM image of different materials produced

Table 2: Removal capacity of materials produced to remove phosphate. Capacity at 3.5 and 10 mg P.L-!

Adsorbent qe at 3.5 ppm in mg P'g_l qe at 10 ppm in mg P'g_l
Ferric Sulphate oxides - 10 10.00 21.60
Alum Sulphate oxides - 10 21.19 33.64
FAS oxides - 4 27.04 43.51




C/C,

3. Main results

e Column study
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Figure 6: P removal by Ferric Sulphate oxides-10 C,= 3.5 ppm of P

Flgure 7 Column study set up
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e Column study

1.0 @
® As(lll) removal by Ferric Sulphate oxides - 10
08 4 Table 3: Removal capacity of Ferric
Sulphate oxides - 10 in column (EBCT is 3 min)
. Adsorbate P As(V)  As(llN)
o °o° Capacity at
S L Pas’Y 9% 470 BV 380 BV 3000 BV
0.4 1 b Ct =0.1 Co
’ :
S Coinppm 35 10 10
0.2 -
o ! EBCT : 3 min
0.0 »—an—en—en 9 : : : :
0 1000 2000 3000 4000 5000 6000 7000

Bed volumes treated

Figure 8: As(lll) removal by Ferric Sulphate oxides-10 C,= 10 ppm of As 9
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Keys findings

 The use of commercial coagulants unable the successful production
of adsorbent for both As and P removal

* Oxides produced from Ferric Sulphate were able to treat very
efficiently As(lll), while oxides produced from Alum Sulphate better
removed As(V) and P

Future results expected

« Columns study carried out at lower concentration (1 ppm)
* Regeneration of materials

* Precipitation of As and P in the forms of oxides
 Economics study
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Any questions ?

Thank you for listening !



