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ABSTRACT 

Photocatalytic degradation of  reactive green using zinc oxide have been included in this work, which is 

achieved by the irradiation of suspended solution consists of different concentration of reactive blue with 

0.12gm/100cm3 of mixed  metal oxide  semiconductor zinc oxide by using  solar light. In order to study the effect 

of metal oxide zinc oxide in photocatalytic degradation of reactive blue, several experiments were acheived.  Such 

as the effect of dye concentration, the effect of mass loading and effect of solution temperature.  
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1. INTRODUCTION 

In last decay, industry revolution in most of the word cause environmental contaminates. Huge types of dye 

uses led to pollute the surface water and groundwater., there are different methods used for water treatment in our 

previous work (Mashkour, 2011; Mohamed,  2011; Aljebori and Alshirifi, 2012; Alkaim, 2012, 2013, 2015; Kandiel,  

2013;  Alsalman,  2013; Jasim,  2013; Al-Robayi, 2014; Aljeboree, 2014; Hadi, 2014; Jabbar, 2014; Al-Gubury, 

2015; Al-Gubury, 2015; Al-Gubury, 2015; Algubili, 2015; Ali, 2015; Karam, 2015; Mohammed B Alqaragully, 

2015; Abdulrazzak,  2016; Al-Terehi, 2016; Aljeboree, 2016; Fairooz, 2016; Kamil, 2016). Advanced oxide 

processes (AOP) method can be used to wastewater treatment. It has been ability to convert the pollutants into the 

harmless materials (Hussein, 2008; Hussein, 2013; Jafar, 2013; Kami, 2014; Al-Khafaji, 2015). In (Al-gubury, 2016) 

hydroxyl radicals (˙OH), this reactive radical capable of mineralizing organic pollutants(Saleh, 1974; Alkhateeb, 

2005; Hussein, 2007; Hussein 2010; Matloob, 2011; Mohamed, 2011; Al-gubury, 2016). Zinc oxide semiconductor 

as a catalyst has the ability to remove from the wastewater a number of pollutants such as pesticides(Hussein, 2010). 

If the semiconductor zinc oxide irradiated by UV lamp, the electrons will promote from valance band to conduction 

band, producing electrons in conduction band undergo photo reduction will leave a positive hole in valance band 

inter photo oxidation processes. 

 
Figure.1.General mechanism of the photo catalysis on zinc oxide  particle 

2. MATERIALS AND METHODS 

A-Chemicals: 1-Zinc oxide (ZnO): purity (99%), particle size (100) mesh, supplied by Fluka AG.            

2 – Reactive green supplied by sigma – Aldrich.  

B - Photo reactor and Procedure: 1-Experiments were carried out in glass photochemical reactor as shown in Fig. 

2-In the outside thimble; running water was passed through the thimble to cool the reaction solution. Owing to the 

continues cooling done by controlled water bath, in the inside the reaction vessel will consist of 100 ml of sample 

under irradiation. 

 
Figure.2.Main parts of the photocatalytic cell used in Photocatalytic 

degradation of reactive green 
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3. RESULTS AND DISCUSSION 

The Effect of zinc oxide mass on photo catalytic degradation of reactive green: The effect of mass of zinc oxide 

on Photocatalytic degradation  of reactive green, was studied using  40 ppm of reactive blue, flow rate of air 

10ml/min, room temperature  298 K, Figure 3 shows different loaded mass of zinc oxide have been tested by the 

photo catalytic degradation processes of reactive green dye, as the masses zinc oxide increases until reach to the 

mass zinc oxide 0.12 gm/100cm3 photocatalytic degradation of reactive green gradually increases then photocatalytic 

efficiency decreased. This may be attributed to  the light absorption will be limited only to the first layers of reactive 

green and the other layers of solution do not receive light photons. Moreover at higher zinc oxide loading a light 

scattering will attained,  this lead to  decrease the photon intensity (Krishnakumara, 2011). The mass of zinc 

oxide0.12gm/100cm3gives the optimum photocatalytic degradation efficiency which is equal to 88.68 %. The results 

of the change in photocatalytic degradation efficiency (P.D.E%) with catalyst concentration plotted in Figure 4 .  

  
Figure.3.The effect masses of zinc oxide on  

Photcatalytic degradation  of reactive green 

Figure.4.The change of Photocatalytic 

Degradation Efficiency with irradiation time of 

different types of catalyst 

The Effect of initial reactive green concentration on photo catalytic degradation processes :A serious of 

experiments have been done , the effect of change initial  ( 40 – 100 ppm )  on  photocatalytic degradation process  

of reactive green was studied using 0.12gm / 100 cm3 , the light intensity equal to 8.22 mW/cm2, and temperature 

equal to 298 K . The results are plotted in Figure 5. It has been observed that the rate of photocatalytic degradation 

gradually decreases with the increasing of initial reactive green concentration. This behaviour could be explained, 

the concentration 40ppm was the optimum concentration to cover the largest area of the zinc oxide particles, therefore 

absorbed maximum exciting photons to generate higher concentration of the activated titanium dioxide 

semiconductor. Another reason for this behaviour is the strong absorption of light by the reactive greenin the sample 

which contain high concentration that 40ppm,reactive green on  0.12 gm /100cm3  of zinc oxide. The excess of 

reactive green prevent the penetration of  light through the successive layers of reactive green on the zinc oxide 

surface is weak to generate the required excited state of the reactive green on zinc oxide(Miao, 2014). The 

concentration of reactive green 40ppm gives the optimum photocatalytic degradation efficiency which is equal to 

94.14%. The results of the change in percentage photocatalytic degradation efficiency (P.D.E %) with concentration 

of reactive green plotted in Figure 6. 

  
Figure.5.The change of ( At / A0 )with 

irradiation time at  

concentration of reactive green 

Figure.6.The change of percentage 

Photocatalytic Degradation Efficiency (PDE %) 

with irradiation time of different types of 

concentration of reactive green. 
Effect of temperature on photocatalytic degradation of reactive green: A series of experiments were carried out 

to study the effect of temperature on Photocatalytic degradation rate of reactive green using  zinc oxide suspension 

at different temperature ranging from (278 – 301 k)(Ahmed, 2011). Figure 7,  shows the effect of temperature on the 

photo catalytic  degradation rate of reactive green at fixed initial concentration 40 ppm and  0.12 gm/100ml of zinc 

oxide as  catalyst . Figure 7 indicate that the photo catalytic degradation rate of reactive green increases with increase 

of temperature because increase temperature cause to increase generate free radicals and this lead to decrease 

recombination process. From the Figure 9 the amount of activation energy 29.04 kJ / mole using Arrhenius equation. 
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Figure.7.The change of (At / A0) with irradiation 

time at different temperature for photo catalytic 

degradation rate of reactive greenby using 

zincoxide 

Figure.8.The change of ln (A0 / At) with irradiation 

time at different temperature 

 

 

 

 
Figure.9.The change of ln K against 1000/T 

4. CONCLUSION 

The compound has been not degraded in case of absent of catalyst. The compound has been successfully 

degraded when used the catalyst with the light. The optimum condition for the Photocatalytic degradation of reactive 

green equal 0.12gm/100ml mass of zinc oxideand 40ppm concentration of reactive green and 8.22 mW/cm2. The 

activation energy = 29.04 J/mole. The percentage efficiency of degradation reactive green equal 94.14%. 
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