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Abstract

Background & Objective: Advanced oxidation processes (AOPs) are recognized as the most
effective and capable available methods to remove and degrade different kind of dyes. Among various
advanced oxidation processes, Fenton process is one of the most effective techniques that are used
successfully to remove dyes without producing additional toxic by-products.

Method: In the present study, all experiments were performed in a 500 mL rectangular plexiglass
cubic reactor. The effect of different system parameters including pH, [Fe?"] to [H.O,] ratio, initial dye
concentration, H,O, concentration, stirrer velocity and temperature were examined and optimized
using one- factor- at- a- time (OFAT) method.

Findings: The results obtained from this study showed that Fenton process can remove 96 percent of
Acid Blue 25 from aqueous solution. The optimal condition using Fenton process included initial
concentration of 150 mg/l, pH= 3, molar ratio of [Fe**]/[H,0,] = 0.3, stir. vel.= 100 rpm, temperature
43°C and 10 min contact time.

Discussion and Conclusions: Fenton process is suggested as a suitable method for the removal of
Acid Blue 25.

Keywords: Dye, Iron, Temperature, Hydrogen Peroxide.
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1- Advanced Oxidation Processes
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Figure 1. Effect of pH on dye removal efficiency
[Fe?*]/[H,0,]= 0.05, [Dye]=100mg/L, [H,O,]= 600 mg/l, Stir. Vel.= 100 rpm, T= 21°C
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Figure 3. Effect of [Fe?*]/[H,0,] on dye removal efficiency
pH=3, [Dye]=100 mg/L, [H,O,]= 600 mg/L, Stir. Vel.= 100 rpm, T= 21°C
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Figure 4- Dye removal rate as a function of [Fe**]/[H,O-] after 90 minutes
pH=3, [Dye]=100 mg/L, [H,0,]= 340 mg/I, Stir. Vel.= 100 rpm, T=21°C
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Figure 5. Effect of dye concentration on dye removal efficiency
pH=3, [Fe?"]/[H,0,]=0.3, [H,0,]= 340 mgl/L, Stir. Vel.= 100 rpm, T= 21°C
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Figure 6. Effect of H,O, concentration on dye removal efficiency
pH=3, [Fe*")/[H,0,]=0.3, [Dye]= 150 mg/L, Stir. Vel.= 100 rpm, T=21°C
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Figure 7- Dye removal rate as a function of [H,0,] in 90 minutes
pH=3, [Dye]= 150 mg/L, [Fe**]/[H.0,]=0.3, Stir. Vel.= 100 rpm, T= 21°C
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Figure 8.Effect of stirring velocity on dye removal efficiency
[pH=3, [Fe*"]/[H,0,]=0.3, Dye]= 150 mg/L, [H,0,]= 340 mg/L, T= 21°C
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Figure 9- Dye removal rate as a function of stirring velocity
pH=3, [Dye]= 150 mg/L, [Fe**]/[H,0,]=0.3, [H,0,]= 340 mg/L, T= 21°C
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Figure 10- Effect of temperature on dye removal efficiency
pH=3, [Fe**]/[H,0,]=0.3, [Dye]= 150 mg/L, [H,O,]= 340 mg/L, Stir. Vel.= 100 rpm
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Figure 11 - COD removal rate during reaction time
pH=3, [Fe**]/[H,0,]=0.3, [Dye]= 150 mg/L, [H,O,]= 340 mg/L, Stir. Vel.= 100 rpm, T= 43°C

S e S e V00 IS5, Ayl clale m) e S e
ogedas a0 TV les g Ve pen B3 g
obaily 5wy P Lo,w 15K, el Bi> leudl)
oA 3o ol 0 bl e doye APY ;s COD Giis
159 3 PH 5 L Ho0, cale [Fe*J/[H205] olsél o
oRIPl Sl ang lade Glyie 4 patie Jlade U oren

Hgd oo B> ylenily

G 3 HS el SO Glste 4 558 anlE egh onl jo
uﬂ)f )‘)5 oolazul S)94 Yo LSJ—‘ ‘.\:3.....»‘ 6'}1) oole B3> 6‘]‘.’
ear O3 6851 S Ghey a4 o] 0 Fge layialil g
anld ye e ol 4 dzg Lol dig g a8 S I8
)‘MA )‘ oolazw! P @L.M blj.o Lg‘)!l; d)..a.o 9 uj.u.ﬁ
aS 09 wellae Bi> woyo b e cdale u’)‘u“L’ 59 Q,a—l
Lyl o gaido Ve loy Gae 0wl plis ool =l

Y- H0, clile [Fe*]/[Ha00]= -1 pH= ¥ arg

O35 e 30 (5951 ST gy 4y ookl Cawddy diugy pr0lio g b oyl - Y Jau
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