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In situ chemical oxidation
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III

III

pH

مواد و روش  ها

سنتز نانوذرات پراکسید کلسیم 

mL g

mL  mL  

h 0 rpm

pH

pH

pH

0C h

(III) آرسنیک آزمایش  هاي حذف

III

mL ± 0C

pH

mg/L min

mg/L

N pH

CaCl
2
 + H

2
O

2
→

 
CaO

2
 (hydrate) +2HCl

جدول 1: مشخصات کارکرد دستگاه پلاسماي جفت شده القایی
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rpm

min

III

V

 min rpm

 μm

ICP

ICP

جدول 2: مشخصات وسایل و دستگاه  هاي مورد استفاده

شکل 1: تصاویر TEM از نانوذره پراکسید کلسیم سنتزشده
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آنالیز خصوصیات نانوذرات سنتز شده

TEM

nm

XRD X

XRD

XRD ICDD Card # 03-0865

بررسی تغییرات غلظت نانوذرات پراکسید کلیسم بر کارایی 

(III) حذف آرسنیک

III

C C
0

E

III pH

شکل 2: طیف XRD از نانوذرات پراکسید کلسیم سنتزشده

%E= 
C

0
-C

C
0

×100 

و غلظت اولیه  pH= در شرایط7/5 III جدول 3: نتایج حاصل از تغییرات غلظت نانوذرات پراکسید کلسیم و زمان ماند بر کارایی حذف آرسنیک

400µg/L آرسنیک

(mg/L)
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III

min mg/L

III

III μg/L

pH

III

کارایی  بر   (III) آرسنیک  اولیه  غلظت  تغییرات  بررسی 

حذف

III

pH III

mg/L min

III

mg/L

pH  7/5 
  
،

 
C

As
400µg/L  :(III) بر راندمان حذف آرسنیک CaO

2
شکل 3: تاثیر تغییرات غلظت نانوذرات

RT= 30minو pH  7/5 C 
CaO2

40mg/L:بر راندمان حذف آن (III) شکل 4: تاثیر تغییرات غلظت آرسنیک

0
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III

(III) بر کارایی حذف آرسنیک pH بررسی تغییرات

III

pH

RT= 30minو pH  7/5 C 
CaO2

40mg/L شکل 5: نمودار غلظت باقی مانده در مقابل غلظت اولیه:

RT= 30min C 
CaO2

40mg/L III بر راندمان حذف آرسنیک CaO
2

و غلظت نانوذرات
 
pH شکل 6: تاثیر تغییرات

0/4 0/8 2 4 40

0
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pH

mg/L min

pH

III

III pH

Rahmani

بررسی تاثیر نانوذرات پراکسید کلسیم بر برخی پارامترهاي 

مهم کیفی آب آبیاري

FAO

mg/L

III

بحث

حذف  در  کلسیم  پراکسید  نانوذرات  عمل  مکانیسم 

(III) آرسنیک

III

III

V

جدول 4: بررسی تاثیر نانوذرات پراکسید کلسیم بر برخی پارامترهاي کیفی آب آبیاري
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pH

pH

pH

pH

Cassidy Northup

pH

pH

pH

pH

CaO
2

III

Rahmani

min

III

pH

نتیجه  گیري

III

III

CaO
2
 + H

2
O

2
→ Ca(OH) +1/2 O

2
 + H

2
O
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ABSTRACT
Background and Objectives: Arsenic is one of the most toxically contaminants in groundwater 

and soils. Due to the ability of bio-accumulation of arsenic III in plants through irrigation with 
contaminated water and its entrance to the food chain, irreparable hazards would be caused. The 

aim of this research is the feasibility study of arsenic III removal from polluted water using calcium 
peroxide nanoparticles synthesized and also studying the effective parameters. Moreover, the adding 

effect of nanoparticles on the important parameters of irrigation would be assessed.
Materials and Methods: In this research, we first synthesized CaO

2
 nanoparticles through chemical 

precipitation and then studied the arsenic removal efficiency from contaminated water samples. 
Nevertheless, the impact of the effective parameters including pH, initial arsenic III concentration, 

and CaO2 nanoparticles concentration were investigated. Finally, relevant results to nanoparticles 
effect on the important irrigation water quality parameters were presented. 

Results: Our results showed that synthesized particles were in the range of 25-50 nanometers. 
In addition, the efficiency of the CaO

2
 nanoparticles in arsenic III removal was 88 percent under 

following conditions:  irrigation pH range 6.5-8.5, nanoparticles dosage 40 mg/L, arsenic initial 
concentration 400 µg/L, and 30 minuts retention time. Moreover, the nanoparticles synthesized did 

not have any undesirable impact on significant parameters in irrigation water.
Conclusion: Generally, it can be concluded that CaO

2
 nanoparticles based on the in situ chemical 

oxidation had significant effect on the reduction of arsenic III until lower than recommended 
standards for irrigation water. High rate of process and relatively short reaction time, and having 

no negative effects on the significant parameters of irrigation indicate that CaO
2
 nanoparticles have 

significant potential in removal of arsenic III from contaminated water.

Keywords: Irrigation, Arsenic III, Chemical oxidation, Calcium peroxide, Nanoparticles
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