
 

 

98 

 



 8/08/11تاريخ پذيزش:   23/00/11 تاريخ تصحيح:  11/05/11 تاريخ دريافت:

 :چکيده

XRDTEM

UV

Ag-ZnO

][

][45ppm][

][

                                                                                                                                                 


, a.f.shojaie@guilan.ac.irshoja47@yahoo.com 

  

mailto:shoja47@yahoo.com


 

 

][

][

Ag-ZnO

Ag-

ZnO

Philips pw 1840

Philips CM10kV100

RAY LEIGHUV-1800

][



  

 

 

 

 

 

HgCl2KI

NaOH

][

 



 

 

 

 

  

 

ppm5

2N

][



  

 

 

 

 

 

 

  

Ag-ZnO)  (

 

 



 

 

mg 25mL 25ppm60

3mLM 008/0hUV

%5 wtAg-ZnO

 

 

XRD5wt% Ag-ZnO 

 

XRDTEM

2θ 

fcc



  

 

 

 

Zn(OH)2Ag2O

ZnOAg-ZnOZnO

AgZnO

][

 

.TEM5wt% Ag-ZnO 

TEM5wt% Ag-ZnO

XRD

5%wt Ag-ZnOmlppmmlM

 

5wt% Ag-ZnO 



 

 

][

UV

CO2][][

2NO3
−
 + 5HCOO

−
 + 7H

+
 →N2 + 5CO2 + 6H2O                      (1) 

 

ZnO(dopant) + hν → e
−
 + h

+
                                                    (2)

2NO3
−
 + 12H

+
 + 10e →N2 + 6H2O                                           (3) 

 

HCOO
−
 + h

+
 →H

+
 + CO2

•−
                                                       (4) 

 

2NO3
−
 + 12H

+
 + 10CO2

•−
 →N2 + 6H2O + 10CO2                                         (5) 

 

 :يزيگجهينت -4

TEMXRD

 Ag-ZnO %5wt



  

 

 

 

High selectivity for nitrogen in nitrate reduction on Ag–ZnO 

nanoparticles with formic acid as hole scavenger 

 
Abdollah Fallah Shojaie


 and Foruzan Golriz 

Department of Chemistry, Faculty of Science, University of Guilan, Rasht 419961-3769, Iran    
 

Received: 1 August 2012        Received in revised form:  14 October 2012           Accepted: 29 October 2012 

 

Abstract 
A series of Ag-doped ZnO (Ag–ZnO) catalysts with a doping concentration up to 7wt% were prepared by a 

direct precipitation method. The prepared photocatalysts were characterized by XRD and TEM to determine 

their chemical composition and surface structure. The photocatalytic activity of different Ag–ZnO catalysts was 

evaluated in the photocatalytic reduction of nitrate in aqueous solution under UV illumination. In the 

experiments, formic acid was used as a hole scavenger to enhance the photocatalytic reduction reaction. The 

experimental results indicate that the presence of Ag in ZnO catalysts substantially enhances the photocatalytic 

reaction of nitrate reduction. It was found that the optimal dosage of 5wt%Ag in ZnO achieved the fastest 

reaction of nitrate reduction under the experimental condition. Nitrite ions were not monitored during the 

reaction and a negligible amount of ammonia formed. Hence selectivity to N2 is nearly 100%. 
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