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Abstract 

        In textile wastewater industry, Advanced Oxidation Processes (AOP’S) are used for 

degrading and removing color from dye baths. . In this study, the effects of initial dye 

concentration, hydrogen peroxide dosage, pH, Fenton reagent, temperature, sodium 

perchlorate and photocatalyst used TiO2 were examined to find out the optimum operating 

conditions of the treatment processes (dark and photo). Complete degradation was achieved in 

the relatively short time of 75 minutes irradiation. Faster decolourization was achieved at low 

pH and high temperature. The removal rate increased with increasing initial concentration of 

H2O2  . The degradation with H2O2 / Fe
2+

/ UV was the fastest , the best results were obtained 

from photo Fenton’s reagent with efficiency more than 98 % at pH=6, [H2O2]= 500mg/L 

,[Fe
2+

]=100 mg/L. The concentrations of undegraded dye were detected by spectrophotometer 

at λmax =590nm.The  photodegradation reaction of dye under UV obeys the first order 

kinetics.     The results of photocatalytic degradation illustrate that the rate of degradation 

process depends on the mass of TiO2, the best efficiency was 46 % by using 1gm/L of TiO2. 

 

1- Introduction 

       The environmental risks by effluents of textile wastewater industry are the major source 

of water and ground water pollution. These risks   include highly colored compounds, high 

level of COD, wide range of pH natural, and resistance to the natural degradation. For 

instance textile dying disposed 100-170 L of colored effluents per Kg of cloth  processed
(1-3)

 

.The degradation of these synthised dyes have been extensively investigated by different 

technological and chemical processes such as photocatalytic degradation ( SiO2 ,TiO2 , ZnO 

,……) 
(4-6) 

, chemical methods: ozonation 
(7-9)

, chlorination 
(10-12) 

,biodegradation
(13)

, 

adsorption
(14,16) 

and oxidation process
(17-25) 

.The present study was carried out to investigate the 
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removal of color of trypan blue dye Fig(1) using various advanced oxidation processes and 

photocatalyst(TiO2) and various reaction conditions and UV light. 

 

 

 

 

Fig (1): structural formula of Trypan Blue dye. 

2- Experimental 

1. Materials 

       All chemicals were used without further purification. Hydrogen peroxide (H2O2    30% w/v 

) , sodium perchlorate monohydrate (NaClO4.H2O 100%),Ferrous chloride(FeCl2), sodium 

hydroxide(NaOH) and hydrochloric acid were supplied from BDH. Titanium dioxide (TiO2 ) 

was purchased from GCC. Trypan Blue dye ~  60% was purchased from Aldrich. All the other 

chemicals and solutions were prepared with distilled water. 

 

2. Instruments  

       UV-Visible 1650 spectrophotometer (Shimadzu) was used to recording the absorption 

spectra of aqueous solutions of dye.UV-Visible 7804C spectrophotometer (SUNNY) was used 

to measured absorbance of dye solutions at (λmax =590nm) .The pH was measured by using 

microprocessor pH meter 211,HANNA instruments. The Temperature was adjusted by used 

regulator water bath WB 710M (Optima) .Centrifugation of  TiO2 suspensions was performed 

by using  CORP Triup International , Italy instrument . 

 

3. Photoreactor setup 

      The photoreactor shown in Fig (2), was fitted with low pressure mercury lamp (6 W with 

the light emitted at 253.7 nm).The UV lamp was putted in the side of reactor and the quartz 

sleeve was enclosed. The photoreactor was fitted with regulator water bath to maintain the 

temperature and circulation pump to continuous feed and collection of dye solution in a 1L 

tank. A syringe was fitted with photoreactor to withdrawn of dye solution samples at meaning 

time. 
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Fig (2): Photoreactor setup 

 

4. Irradiation of dye solutions 

       All dye solutions were irradiated for a period of 75 minutes ( the primary experiments 

indicated that the most of dye molecules are degraded or become colorless at the time near to 

this period). Within this time samples were taken by syringe for measuring the dye absorption 

at λmax =590nm and then determination of dye concentration by using the calibration curve 

shown in Fig(3), Fig(4) shows the UV-Visible absorption spectrum of dye. 
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Fig (3): Calibration curve for Trypan Blue dye. 

 

 

Fig (4): UV-Visible spectrum of aqueous solution of Trypan Blue dye concentration 3x10
-5 

M, 

pH=6, T=293K. 

 

 

5. Effect of initial dye concentration  

      The 1L solutions of dye were prepared by using different concentration in the range ( 

1X10
-5

- 5 X10
-5

 M ) in distilled water, and then the solution was irradiated by using UV light in 

the photoreactor for 75 minutes
(19)

. The concentration of dye was measured by 

spectrophotometer at λmax =590nm. Other experiments were done in the dark at the same 

time to check the dye concentration. 

 

 

6. Effect of initial Hydrogen peroxide concentration 

       Hydrogen peroxide in the range (150-500mg/L) was added to aqueous solution of dye 

(3x10
-5

M) at pH=6, T=293K, then the solutions were irradiated for 75 minutes 
(27)

. Other 

samples performed in the dark at the same time, and concentrations were measured by 

spectrophotometer at λmax =590nm. 
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7. Effect of initial pH  

       The effect of pH was evaluated at  pH media  1,3,5,7and 8 . H2O2 Concentration was 

500mg/L .The pH of solutions was adjusted by using NaOH and HCl . All the experiments 

were performed at 293 K for 75 minutes. Other experiments were done in the dark. 

 

8. Fenton's system  

        A series of Fenton's solutions were prepared by mixing H2O2(100mg/L) and  Ferrous ion 

at the range (20-100mg/L) at the pH equal of 6 and 293K .Other series  of  solutions were  

prepared by mixing H2O2(100-500mg/L) and Fe
+2

(100mg/L)at pH equal of 6 and 293K . a third 

series of solution were prepared by using H2O2(100mg/L),Fe
+2

(100mg/L )at pH=(1-8) and 

293K. In all the above solutions, the dye concentration was 3x10
-5

M . All the solutions were 

irradiated for 75 minutes
 (29) 

,  then measuring the concentration was determined by measuring 

the dye absorbance at λmax=590nm. Other experiments were done in the dark 

 

9. Effect of Temperature 

      The degradation of dye was performed by irradiation of TB dye solutions (3x10
-5

M) at 

temperature range (290 - 308K) and pH 6. The temperature was maintained by using 

regulator water bath. Some experiments were done in the dark, then the concentration was 

determined by measuring the absorbance at λmax =590nm . 

 

10. Effect of TiO2 

     The degradation of dye solutions were performed by irradiating 1Liter of the solution of 

dye concentration )3x10
-5 

M( in the presence TiO2 in the range (0.2-1.2gm/L) at T=293K for 75 

minutes and suspension were magnetically stirred, some experiments were performed in the 

dark
(6)

. The concentration of dye was measured in the λmax=590nm after removing TiO2 by 

using centrifugation. 

 

11. Effect of initial sodium perchlorate concentration 

       Sodium perchlorate in the range (10-100mg/L) were added to (3x10
-5

M) aqueous dye 

solution  at 293K and  pH equal of 6,then the solution was irradiated by using photoreactor  

for 75 minutes. Other samples performed in the dark. Samples were taken  by syringe through 

the reaction to measure the concentration by using calibration curve  . 
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3-Results and Discussion 

1. Effect of initial dye concentration  

     The effect of different dye concentrations on the degradation of TB dye using UV 

irradiation for 75 minute. The results are shown in Fig (5) for TB dye at pH=6 , T=293K.The 

percent of color removal decrease from 42% to 16% with increasing the concentration from 

1x10
-5

M
  

to 5x10
-5

M
 
. Higher dye  concentrations increased the absorption of UV radiation, 

therefore decreasing the availability of UV light for reactions , thus lowering the formation of 

hydroxyl free radicals in the solution
(19)

 ,. The degradation rate was first-order kinetic, the TB 

contain two azo bonds  and  degradation  of  this dye was  due  to  the  initial  electrophilic  

cleavage  of  its chromophoric  azo  (-N=N-)  bond  attached  to naphthalene ring
(26)

 . The 

kinetic constant can also be calculated by Eq. (1).  

          A  

Ln ـــــــــــــــ  =  - kt                     …………..(1) 

         Ao   

Where : 

 Ao and A are the initial and final absorbance before and after irradiation.   

  k : reaction rate constant. 

Fig (6) shows the relation ship between absorbance and time irradiation. It is clear the dye 

concentration is decreases as long as the time increased. 
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Fig(5):Effect of dye concentrations on color removal at pH=6,T=293K.  
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Fig(6): Effect of Irradiation time on Color removal , [TB]=3x10
-5

M
 
, pH=6, T=293K. 

 

 

2. Effect of initial Hydrogen peroxide concentration 

       The effect of varying the initial H2O2 concentration  was studied in the range( 100-500 

mg/L) and TB dye concentration 3 x 10
–5

M at pH=6 , T=293K , and the results is shown in 

Fig(7). At low hydrogen peroxide concentrations, formation of •OH is the kinetic determining 

step. Hydrogen peroxide cannot generate enough hydroxyl radicals and the oxidation rate is  

logically slow. At higher hydrogen peroxide concentration more 
•
OH was produced leading to 

a faster oxidation rate. However, these free radicals preferred to react with the excess of H2O2 

rather than with the dye chromophore 
(27,28)

 . Photolysis of H2O2 by (H2O2/UV) generates 

hydroxyl free radical according to following
 (11)

 : 

H2O2  + hv      2 
●
OH                                                ………(2) 

●
OH   + H2O2  H2O + HO2                                           ……….(3)   

HO2    +   H2O2  H2O  + O2 +      
●
OH                         ……..(4) 

2HO2       H2O2 + O2                                             ……….(5) 

         The results show that the higher color removal in presence light was 99.6% for 500mg/L 

of H2O2 .The dark experiments without irradiation  showed no degradation was detected 

because that H2O2 generate very high active 
•
OH only under UV or visible light . 
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Fig(7):Effect of different H2O2 concentration on color removal,[TB]=3x10
-5 

M, pH=6 at  

T=293K. 

 

 

3. Effect of initial pH 

       The  effect  of  pH  on  photodegradation is  very important , experiments are conducted at 

3 x 10
–5

M dye concentration   in  presence  of  500mg/L H2O2dose at different  initial pH values 

ranges from 1.0 to 8.0, for 75 minutes at T=293K,  the result is shown in Fig(8). The results 

show that, high  color removal 99.5% are observed at pH  5.0  and  decrease slightly  in  

alkaline media in presence UV,and 43% in pH=1 in dark at the same conditions. The 

degradation rate under UV/ H2O2 should decrease with increasing pH
(28)

 because the 

concentration of 
●
OH will decreased . Hydrogen  peroxide undergoes  decomposition in  

alkaline  medium produced  oxygen  and water  rather  than  producing hydroxyl  free 

radicals  under UV-Visible irradiation  
(27)

. 
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Fig (8):Effect of different pH media on the degradation of dye.[TB]=3x10
-5 

M, 

[H2O2]=500mg/L,T=293K. 

 

4. Fenton's system 

       The rate of the degradation by H2O2 alone is extremely low for many dyes ,especially azo 

dyes, addition of Fe
+2

  accelerate the generation of  hydroxyl radical 
(21)

.Figs(9,10) shows the 

effect of photo and dark Fenton’s reagent at T=293K for 75 minutes. The best result was 

reached 98% of color removal with  Fe
+2 

/H2O2/UV used [H2O2]= 500mg/L ,[Fe
2+

]=100 mg/L, 

with increasing the concentration of Fe
+2

  , H2O2 the percent of color removal increased after 

75 minutes of reaction time. In Fenton system under acidic conditions, a Fe
+2

 / H2O2 mixture 

produces hydroxyl radicals as following: 

 

Fe
+2

   +  H2O2    Fe 
+3

  + ‾OH  +
 •
OH                            …………..(6) 

       The high color removal under acidic conditions is due to more 
•
OH generate, and low color 

removal at basic conditions because Fe
+2

  ions rapidly oxidized to Fe 
+3

  ions formation 

Fe(OH)3 . The Fenton process requires strict pH control because the best yields are obtained at 

pH values ranging between 3.0 and 5.0 
(29)

 ,The pH value was adjusted either by HCl or NaOH 

and the results shown in Fig (11).The best result was reached 97.6% at pH=3 under UV light 

and 88.5% at pH=5 in dark  ,this showed that photo Fenton have more efficiency than dark 

which is attributed to the effect of  absorption of UV light on the increasing of concentration of  

hydroxyl radicals which are  more generated in acidic medium. 
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Figure (9): Effect of H2O2/Fe
+2

 system on the degradation of dye [TB]=3x10
-5

 M,  

[H2O2]=100mg/L , pH=6 at T=293K. 
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Figure (10): Effect of H2O2/Fe
+2

 system on the degradation of dye [TB]=3x10
-5

 M,  

[Fe
+2

]=100mg/L , pH=6 at T=293K. 
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Figure (11): Effect of H2O2/Fe
+2

 system on the degradation of dye. [TB]=3x10
-5

 M,  

[Fe
+2

]=100mg/L, [H2O2]=100mg/L at T=293K. 

 

5. Effect of Temperature 

         The effect of temperature on the dark reaction rate of TB dye in temperature range of 

(290 -308 K) , as shown in Fig(12) at pH=6 , for 75 minutes . The degradation efficiencies were 

about 36.6% under UV light at 308K  and 1.5% at  308K  in dark . It is indicated that azo-dye 

degradation efficiency increased with increasing temperature in the reaction. The Arrhenius 

equation may be used to describe the relationship between rate constants and temperature: 

 

      k＝ A e
(-Ea/RT)      

                …………(8) 

where: 

 k : rate constant. 

A : frequency factor.  

Ea : activation energy. 

R : ideal gas constant.  

T : the absolute temperature.   

         The estimated activation energy for the degradation of TB is approximately 94.88 J/   

mol under UV light, 59.86 KJ/mol in dark. High temperature either increases the generation 

rate of 
•
OH or directly affects the reaction rate with the dye molecule. Given that the overall 

rate seems to be depended on availability of 
•
OH, that the higher temperature reduced the 
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activation energy for the hydrogen peroxide reaction to hydroxyl radicals. The difference 

between activation energy values in dark and photo is due to fact that UV light enhanced the 

generation of 
•
OH and reducing the energy demands in decolorization process from dye 

solution. 
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     Fig (12): Effect of different temperature on the degradation of dye.[TB]= 3x10
-5

 M, pH=6 

 

 

6. Effect of TiO2 

       The efficiency of degradation of TB dye  by TiO2 in absence of UV radiation is shown in 

Fig(13) at pH=6 . A maximum degradation efficiency of  2.6% was attained at the residence 

time of 75 min. This low degradation efficiency could be due  to the absence of light 

source.Activated by light source, TiO2 has been reported to be capable of degrading various 

organic pollutants completely according to the following reaction
(1)

 :  

  

 TiO2+ hv   TiO2 (e
−
 + h

+
)               …………. (9) 

Where:  

hv  =  radiation energy (mW-sec)  

e
−
 =  electron   

h
+
 =  hole 

         The higher color removal under UV light was 46% by used 1gm/L of TiO2 . The factor 

which effect on the degradation efficiencies used TiO2 included : quantity of TiO2, dye 
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concentration, intensity of UV source used and reactor configuration. The degradation 

efficiency process increase as the photocatalyst TiO2 concentration is increase.  In  the 

photocatalytic reaction where  U.V irradiation  is used, electrons  in  the semiconductor are 

excited from  the valence band  to  the  conduction band  leaving positive  holes  in  the valance 

band. The electrons in the conduction band react with the adsorbed oxygen molecules to form 

O
.
 2
‾  

species, while  the  positive  holes  react with  the  adsorbed  hydroxyl  ions  to  form  

hydroxyl radicals. These processes could be represented in the following equations
 (6) 

: 

 

TiO2 (eCB‾) + O2   TiO2 +  O  2
‾                            

    ……..(10)
                                     

 

TiO2 (h VB+)  + OH 
‾
   TiO2 +    OH              ……..(11) 

                      

The highly reactive hydroxyl radicals oxidize the dye molecules as follows: 

 

   ye +   OH   degradation products             ..……(12) 
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Fig (13): Effect of different TiO2 mass on the degradation of dye.[TB]=3x10
-5

 M, pH=6 at 

T=293K. 

 

7. Effect of initial sodium perchlorate concentration 

           The effect of varying   initial concentration of NaClO4 in the range e ( 10 - 100 mg/L)  was 

investigated on the degradation of TB dye  when dye concentration is  3x10
-5

 M , pH=6 at 
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T=293K . Fig (14) shows the results . Higher color removal efficiency was found 34.6% for 

100mg/L of NaClO4 under UV light and 1.16% for 100mg/L in dark . Results show the 

degradation  efficiencies increase with increase of NaClO4 concentration . As the oxidation 

state of the chlorine is +7 , the species is a strong oxidizing agent (eq. 13) . In this respect, 

perchlorate is slightly weaker than dichromate or permanganate. How - ever, perchlorate 

reduction is extremely no labile (slow) and can usually be observed only in concentrated strong 

acid Complexes of perchlorate are rare and usually note - worthy when they are encountered . 

Perchlorate does not sorbs well to most surfaces and most perchlorate salts are quite soluble 

(30) 
 . 

ClO
-
4  +  8H

+
 + 8e     Cl 

–
 +  4H2O                 ……………(13) 
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Fig(14): Effect of different  NaClO4   concentration on the degradation of dye.[TB]= 3x10
-5

M 

,pH=6 at T=293K. 

 

4. Conclusions  

1. The degradation was strongly influenced by various parameters, particularly the 

initial H2O2 dosage, dye concentration, pH, temperature as well as irradiation time. 

2.  The photooxidation of TB by using the UV/H2O2 is more effective in an acidic 

medium with the initial dosage of H2O2 ranging between 100-500 mg /L. 

3. Higher efficiencies of color removal  in presence of Fenton's reagent  was achieved at 

pH media (3,5) ,and high efficiencies were observed by increasing the  concentration 

of Fe
+2

  . 



 15 

4. The  photodegradation  of  the TB dye catalyzed  by  UV/TiO2  was  carried  out  with  

good results, Titanium dioxide could be used powerfully in photocatalytic 

degradation of  textile  industrial wastewater, where  the  extent  of  degradation was  

achieved  about 46 %  by using 1gm/L of TiO2  at pH=6,T=293K  after 75 min. of 

irradiations. 

5. The photodegradation of the TB dye using NaClO4 concentration is more effective in 

high concentration of NaClO4 in presence UV light. 

6. Faster degradation kinetics and higher color removal efficiency was observed at 

higher temperature 308K. 

 

        References 

1. Verma,M. and Ghaly, A.E.(2008).Treatment of Remazol Brilliant Blue Dye Effluent 

by Advanced Photooxidation Process in TiO2 /UV and H2O2/UV reactors, Am. J. 

Eng. & Appl. Sci.,1,3,230-240. 

2. Mohan,N.,Balasubramaian,N.andAhmed Basha,C(2007). Electro chemical oxidation 

of textile wastewater and its reuse, J. Hazard. Mater., 147,644-651. 

3. Guendy,H.R.(2010). Removal of Azo Reactive,Direct Dyes from Wastewater using 

Different Coagulants at Different pH, J. of Applied Sci. Research,6,8,965-963. 

4. Kadhum,A.A.A.(2008).Studying of Photodegradation of Prepared Azo-dyes by 

TiO2,National J. of Chemistry,30,287-296. 

5. GÜmÜs,d.and Akbal,F.(2010). Photocatalytic Degradation of Textile Dye and 

Wastewater, Water Air Soil Pollut, published online. 

6. Attia,A.J.,Kadahim,S.H.andHussein,F.(2008). photocatalytic Degradation of Textile 

dyeing Wastewater Using Titanium Dioxide and Zinc Oxide, E-J. of Chem. ,5,2,219-

223. 

7. Al-Kadasi,A.,Idris,A.,Saed,K.andGuan,G.T.(2004).Treatment of Textile Wastewater 

by Advanced Oxidation Processes-A Review, Global Nest: the Int. J. ,6,3,222-230. 

8. Guendy,H.R.(2009).Enhancing of Textile Wastewater Treatment Using Different 

Catalysts for Advanced Oxidation Process, Australian J. of Basic  and Appl.  Sci. 

,3,4 ,4046-4052. 

9. Bes-Pia,A.,Mendoza-Roca,J.A.,Roig-Alcover,L.Iborra-Clar,A. Ibo rra-Clar,M.I.and 

Alcaina-Miranda,M.I.(2003). Comparsion between nanofiltration and Ozonation of 



 16 

Biologically Textile Wastewater for its reuse in the industry, Elsevier Desalination 

,157,81-86. 

10. Karali, I.G., Nikolaou,A.D., Lekkas,T.D.and Rousias,I.A. (2007).Advanced 

Oxidation Processes (AOP) with use of UV/ClO2 in aqueous solutions of Reactive 

azo dyes and in their effluents, Proceedings of 10
th

 International conference on 

Environ. Sci. and Technol. ,A:607-615 . 

11. Oliveira,G.A.,Ferraz,E.R.,Chequer,F.M.,Grando,M.D.,Angeli,J.P.Tsuboy,M.S.,Mar

carini,J.C., Mantovani,M.S., Osugi,M.E.,Lizier,T.M., Zanoni,M.V. and Oliveira, D. 

P. (2010). Chlorination treatment of aqueous samples reduces, but does not 

eliminate , the mutagenic effect of the azo dyes Disperse Red 1, Disperse Red 13 and 

Disperse Orange 1. Mutation Rese. / Genetic Toxicology, Environ. Mutagensis, 2 

,703 ,200-208. 

12.  Bi,X., Wang,P. , Jiao,C. and Cao,H. (2009). Degradation of remazol golden yellow 

dye wastewater in microwave enhanced ClO2 catalytic oxidation process , J. of 

Hazard. Mater. , 895–900 . 

13. Ghoreishi,S.M. and Haghighi,R.(2003).Chemical catalytic reaction and biological 

oxidation for treatment of the  of non-biodegradable textile effluent, J. Chem. 

Eng.,95,163-169. 

14. Rusly,S.M. and Ibrahim,S.(2010).Adsorption of Textile Reactive dye by Palm Shell 

Activated carbon: Response surface Methodology, World Academy of Sci., Eng. and 

Technol., 67,892-895. 

15. Tan,L.S.,Jain,K. and Rozaini,C.A.(2010).Adsorption of Textile dye from Aqueous 

solution on pretreated Mangrove Bark,An Agricutic waste: Equilibrium and kinetic 

studies, J. of Appl.  Sci. in Environ. Sanitation,5,3 ,283-294. 

16. Ncibi,M.C.,Mahjoub,B. and Seffen,M.(2007).Adsorptive removal of textile reactive 

dye using posidonia oceanica(L.)fibrous biomass, Int. J. Environ. Sci. Tech., 4,4 

,433-440. 

17. Habeeb,H.A.,Al-Rudha,N.A. and Jabber,F.A.(2006).Utilization of sun light 

Radiation to degradation of Polluted Green Reactive Textile dye by Photocatalytic 

and chemical processes, J. of AL-Qadisiya, pure Sci. ,11,4,225-242. 

18. Stasiakis,A.S.(2006).Use of Selected Advanced Oxidation Processes (AOPs) for 

Wastewater Treatment-Amini Review, J. Global Nest  ,10,3 ,376-385. 



 17 

19. Sudarjanto ,G. ,keller- Lehmann,B .and Keller ,J. (2005). Photooxidation  of 

areactive  azo-dye from the textile industry using UV/H2O2 technology: process 

optimization and kinetics, J. water and Environ. Technol. , 3,1,1-7. 

20. Centeno,C.,Abella,L.  and Gallardo,S.(2005).Effect of Process Parameters on the 

Degradation of polychlorinated Biphenyls in water matrix using UV/H2O2 , J. of 

Water and Environ. Technol. ,3,1,9-17. 

21. Yasar,A.,Ahmed,N.,khan,A.A.A.,khan,H.andkhalid,M.(2007).Kinetics of UV,Fenton 

and photo Fenton Processes for Decolorization of Various Red CL-5B Dye 

concentration, J.  Appl.  Sci., 7,16 ,2339-2344. 

22. Ciner,F. and Akal Solmaz,S.K.(2007). Decolorization of Reactive Dye containing 

Wastewater using Fenton,Fenton-Like and Chemical Coagulation, Proceedings of 

10
th

 International conference on Environ. Sci. and Technol. ,B:112-119 

23. Oh,S.Y., Chiu,P.C., Kim,B.J. and Cha,D.K. (2006). Enhanced reduction of 

Perchlorate by elemental Iron at elevated temperatures, J. of Hazard. Mater. B129 , 

,304-307. 

24. Clausen, D.N., Scarminio,I.S. and Takashima, K. (2009) .  Optimization and effects 

of some electron acceptors on the photocatalytic degradation of Direct Red 23 Azo 

dye, J. Chil. Chem. Soc., 54,3 ,289-294. 

25. Swiettik,J., Raczyk -Stanislawiak ,U., Bilozor, S., Ilecki, W. and Nawrocki, 

J.(2002).Effect of Oxidation with Chlorine Dioxide on the Adsorption of Natural 

Organic Matter on Granular Activated Carbon, Polish J. of Environ. Studies 

,11,4,435-439. 

26. Murugandham, M. and Swaminatham,  M.  (2004) . Photochemical oxidation of 

reactive azo dye with UV/H2O2  process. Dyes and Pigm. , 62 ,269. 

27. Galindo,C. and. Kalt,  A. (1998) .UV/ H2O2  oxidation  of monoazo  dyes  in  aqueous 

media:  a  kinetic study. Dyes and Pigm., 40, 27-35. 

28. Shu,H.Y.  , Huang ,C.R.  and Chang, M.  C. (1994)  Declorization  of  Mono-azo  

dyes  in wasterwater by advanced oxidation process : a case study of Acid Red 1 and 

Acid Yellow , Chemosphere 29,12, 2597. 

29. Pignatello, J. J., Oliveros, E., MacKay, A. (2006). Advanced Oxidation Processes for 

Organic Contaminant Destruction Based on the Fenton Reaction and Related 

Chemistry, Critical Rev. Environ. Sci. Technol., 36, 1 - 84 . 

30. Urbansky,E.T. (2002). Perchlorate as an Environmental Contaminant: Review 

Articles, ESPR – Environ Sci & Pollut .Res. , 9 , 3, 187 - 192. 



 18 

 

الأكسذج انًرمذيح ٔانرذفيض انضٕئي  شائكط تاسرخذاوصثغح أصسق ذشيثاٌ  نرذطيى ايجاد انظشٔف انًثهى

 الأشؼح فٕق انثُفسجيح تٕجٕد

 

 دسٍ ػثاط دثية                                        ترٕل صانخ دسيٍ

 ى انكيًياءــلس

 جايؼح انمادسيح  -  شتيحــكهيــح انرـ

 

 

 انخلاصح

انًٕجٕدج في  يياِ انرصشيف انصُاػيح  ٔإصانح نٌٕ  الأصثاؽأنرجضئح  (AOP 'S)ذسرخذو ػًهياخ الأكسذج انًرمذيح       

يصذس الأشؼح فٕق انثُفسجيح انًسرخذو ْٕ يصثاح صئثمي ٔاطئ  إٌ. الاَسجح تإَاػٓا انًخرهفح انري ذطهك يٍ يصاَغ

 الاترذائيدساسح ذؤثيش ذشكيض انصثغح  . ْزِ انذساسح ذضًُدرش( َإَي  253.7جئاط ٔيثؼث ػُذ طٕل يٕ 6ذّ انضغظ )لذس

خ انصٕديٕو ٔانرذفيض افُرٌٕ ، دسجح انذشاسج ، تيشكهٕس كاشفانًذهٕل ،  pH، جشػح تيشٔكسيذ انٓيذسٔجيٍ انًسرخذيح ، 

ئح انرايح ذذممد في فرشج . انرجض )انظلاو ٔانضٕء (في  نًؼشفح انظشٔف الأيثم نؼًهياخ  انًؼانجح   TiO2 تاسرخذاوانضٕئي 

ٔػُذ دسجح دشاسج   يُخفضح pHنهٌٕ ػُذ  إصانحأسشع  ذذممدٔلذ  انرشؼيغ .  دليمح يٍ  57نًذج صيُيح لصيشج َسثيا 

 انضٕئيح  أٌ انرجضئح . انًسرخذو H2O2ذضداد تضيادج ذشكيض تيشٔكسيذ انٓيذسٔجيٍ  الإصانحسشػح  إٌٔلذ ٔجذ  ػانيح .

H2O2 / Fe فُرٌٕ   َظاو تاسرخذاو
2+

/  UV/   . َظاو فُرٌٕ  تاسرخذاوأفضم َرائج ذى انذصٕل ػهيٓا ْي الأسشع دذٔثآ

Fe] =، نرش\يهغى   011=  [H2O2]، تٕجٕد  pH=6% ػُذ 48ػانيح أكثش يٍ  إصانحانضٕئي تكفاءج 
2+

.  نرش\يهغى 011 [

 λmax =يذهٕنٓا انًائي الأػظى ) صاصايرانًطياف نغشض لياط ذشكيض انصثغح غيش انًرذطًح ٔرنك ػُذ  اسرخذاوذى 

يٍ انذسجح  ْٕذفاػم انرذطى انضٕئي ترؤثيش الأشؼح فٕق انثُفسجيح  إٌأٔضذد َرائج انرجاسب انذشكيح .  ( َإَيرش  741

  إصانحَسثح  ٔأفضم TiO2  ٔصٌػح ذفاػم انرجضئح يؼرًذ ػهى .أٔضذد َرائج انرجضئح انضٕئيح انًذفضج أٌ سش الأٔنى

 . TiO2 نرش يٍ\غى 0 تاسرخذاو% 96

 

 

 

 

 

 

 

 

                                                                                                                       


