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Abstract  
This paper involves the study  the effect of differences in calcination temperatures on the prepared 

couple Nb2O5/Sb2O3 oxide at percentage 1:1 with 400,500and 600 C
0
 of calcination temperature and it 

was characterized by x-ray diffraction .  degradation test  for orange G dye was carried out to determine 

photocatalyst activity for  new couple Nb2O5/Sb2O3 oxide . The photocatalyst experiments  was performed  

at mass  of the catalyst ( 0.05-0.3) g, pH solution in the range (2 -9)  and dye concentration  10 ppm were 

monitored as a function of  time at wavelength of 475 nm with recording  optical absorbance. The 

photocatalyst destruction of Orange G dye was found to follow first order kinetics. The results indicate 

that 0.15 g was the  best weight of the catalyst and the best pH for  degradation orange G dye  was at  pH 

of solution equal to  6.8.       
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 الخلاصة 
في ثلاث درجات 1:1من نسبة  Nb2O5/Sb2O3 عمى العامل المساعد المحضر التمديندرجة حرارة  تأثيرتضمن هذا البحث دراسة 

م وشخصت باستخدام تقنية حيود الاشعة السينية . تم اختبار فعالية العامل المساعد التحفيزية 044,و044 ,044حرق مختمفة 
Nb2O5/Sb2O3  المثمى  الظروفنانوميتر. تم دراسة بعض  070الطول الموجي ذات ج  لبرتقاليةلتكسير صبغة ا استخدامهمن خلال

ج يتبع  البرتقالية  ان تفاعل التكسير لصبغةجد والدالة الحامضية لممحمول ,و  Nb2O5/Sb2O3وزن العامل المساعد المحضر تأثيرمثل 
غم 0..4التفاعل الضوئي من الدرجة الاولى الكاذبة . وجد من النتائج التي تم الحصول عميها ان افضل وزن لمعامل المساعد المستخدم 

 .  pH 0.6 وافضل دالة حامضية هي الدالة الطبيعية لمصبغة 
 ,الصبغة البرتقالية ج , التكسير ,التحفيز الضوئي . Nb2O5/Sb2o3 ة:مفتاحيالالكممات 

 
Introduction 1- 
Niobium oxide catalyst  has received attention in the recent years  due to broad 

industrial application such as solar cell , optoelectronic technology and catalytic 

activity(Verma et al., 2013 ) . It is used in photo reaction as pure powder or couple with 

other semiconductor for degradation of organic compounds such as dyes (Burcham et 

al., 1999; Zhao et al., 2012) . This paper used new couple of Nb2O5/Sb2O3 that detectors 

the  photo activate by using it for degradation of orange G dye. 

Orange G dye is a type of  azo dyes and there are commonly  used in many filed of  

industries such as textile, leather, paint ,food, cosmetics and pharmaceuticals  (Chenini 

et al., 2011).The are also the are used in biological field by giving various colors  

between different of the tissues to allow examination under light of  microscopy . In 

recent years have been focused researchers  attention heavily on the treatment of dye 

pollutants because the dye pollutants from industry are main sources for environmental 

contamination. It is estimated that 1-15% of the dye is lost during dyeing processes. 

(Sauer et al., 2002).found many of new  chemical  treatment methods called advanced 

oxidation processes(AOP), one of the method is using couple semiconductors as 

heterogeneous photocatalyst the  efficient  of chemical oxidation processes for 

decontamination of drinking water by generation of very reactive free radical such as 

hydroxyl radical (OH
.
) which can oxidize organic compounds in to solution. 

(Behnajady et al., 2004).                                                                                 
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2- Experimental part   
2-1 Materials   

Chemical and materials were used in this work are  antimony trioxide Sb2O3 

purity 98%, supplied by Fluka AG.3-Normal ,Niobium pent oxide  Nb2O5 has pure 

99%  supplied by Fluka AG.3-Normal ,and orange G dye was  supplied by sigma-

Aldrich has purity more than 90%. NaOH and HCl were purchased from Merck 

(Germany),structure of orange G dye is given in figure 1.                                                                                                           

 

  

 

 

 

 

 

Figure 1. structure of Orange G molecule. 

 

3.Result and discussion 

The effect of calcination  temperatures on the formation of couple Sb2O3/Nb2O5  at 

percentage (1:1)  with different calcination   temperatures (400,500 and 600)C
0 

were 

investigated by x-ray diffraction as show in figure 2 .These  results are listed in table 1. 

shows 2ɵ , (d) and average partial size at different calcination  temperatures. 
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Figure 2.x-ray diffraction for couple of  Sb2O3/Nb2O5  (0.5:0.5) at  different 

calcination  temperatures  (a. 400 C
0
,b. 500 and c. 600 C

0
 ) 
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Table 1.shows the effect of different calcination  temperatures of the Couple of 

Sb2O3/Nb2O5  at (0.5:0.5) on the average partial size. 

 

4-Photocatalytic experiments 
4-1 Effect of the mass couple Nb2O5/ sb2O3 on the photodegradation  of orange G 

dye. 

This factor was studied by using different masses of couple under optimum 

conditions including the use constant concentration of orange G dye  (10ppm),  

temperature at 298.15 K and normal pH for dye 6.8. The rate constant of 

photodegradation process increased  with weight increase the maximum degradation 

(86.71% ) of the orange G at couple amount  0.15 g.  After that weight  the percentage 

of degradation was decreased The rate of photocatalytic was  increase  with increase the 

amount of couple this due to increase the active site on the surface of couple 

Nb2o5/sb2o3 , but increase the amount of couple  causes  the decrease in the efficiency of 

photodegradation . At higher values of masses of the used couple  this inhibition  may 

be due to successive layers of  molecules couple that prevent light from passing  

through other layer as figure 3. (Gandhi et al., 2008 ; Fairooz et al., 2013 ; Rauf et al., 

2009)                                                                                                                
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partial size nm 

 

FWHM(deg) 2Theta(deg) d (A) Temperature/C
0

 

45.8 
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0.18330 
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2.93968 
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Figure  3. shows effect of the weight of couple Nb2O5/Sb2O3 on photodegradation of         

orange G dye. 

 

The results illustrated in Table 2.and plotted in figure 4.  which shows the pseudo 

first order reaction curve for various  weights  of couple Nb2O5/Sb2O3. 

Table 2.show effect  of different  weights on rate constant. 
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Figure 4.shows the change of lnC0/C at different weights with reaction time. 

Effect of pH of reaction mixture on dye removal  4-2 

It is found that many factors influence the effect of pH of reaction mixture on dye 

removal such as ionization state of the surface , nature of the dye , particle size and 

ability of molecular adsorbed   adsorption on the catalyst surface . (Meetani et al., 2011) 

the degradation  reaction of  orange G dye carried out at the pH range between 2-9 at 

optimum condition  10ppm dye concentration , 0.15g catalyst amount and temperature 

equal to 298.15 K. the acid-base of the solution was adjusted by using HCl and NaOH  

prepare solutions . from measure the absorbance  for different pH .It possible can 

observe the rate constant  of different pH value from table 3                                                                                  

Table 3. shows the change of rate constant with different pH value. 
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Figure 5. show effect of the pH solution on the rate constant reactions.                 

From Figure 5.It can be  noted that rate constant was increases when the pH  

increase from 2 to 6.8 after that the rate constant of dye  initial down on this behavior 

similar with literatures (Thennarasu et al., 2012; Rameshw et al., 2014). The reason  for 

this result the medium  of acidic pH solution causes to more H
+
 ions are available for 

the adsorption to mask the surface of the catalyst therefore  preventing   the photo 

excitation  of catalyst particles , thereby reducing the generation  of  free radicals .              

Conclusions 
From the results it was found that at the 1:1 percentage at calcination temperature 

600 C
0
 is more active than other calcination temperature. Formation the new couple 

Nb2O5/Sb2O3 of semiconductors   was investigated by x-ray diffraction patterns. The 

ability for photodegradation of orange G dye 86.74% in the optimum condition amount 

of couple  0.15g, concentration dye 10 ppm, temperature  298.15 K and  normal pH 6.8 

of dye solution.   
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