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Abstract
Niitrate is one of the most widespread water supplies in the world and one of the most

important indicators of drinking water quality. So far, several methods have been used to
remove organic and inorganic pollutants from water, that has resulted in the increasing
application of iron nanoparticles. Therefore, in this study, the effect of acidity and soluble
organic matter on the formation and stability of secondary compounds of nitrate reduction by
application of Nanoparticles Zero Iron (nZVI) in vitro conditions is evaluated. In this study, the
ability of various levels of zero iron nanoparticles to stabilize on gravel particles (1, 1/5 & 2
mg/l) in the complete recovery of nitrate to ammonium and the formation of nitrite in different
acidity (3-4-5) and three concentrations of humic acid (0-0/25-0/75 mg/l) was evaluated. Based
on the results, the zero-strength iron nanoparticles alone at pH=3. More than 85% of nitrate was
restored to ammonium. By increasing the humic acid to the solution, the concentration of
ammonium and nitrite increased significantly, which could be due to the oxidation of part of the
protein compounds structure of humic acid being in the vicinity of nanoparticles. Nanoparticles
Zero Iron (nZVI) not only eliminated nitrate but also removed organic soluble organic matter.
Ammonium bands of humic acid are hydrated in the presence of Nanoparticles Zero Iron (nZVI)
and part of the ammonium produced at the surface of the oxidation solution. Therefore, with
further experiments, it is hoped that the removal of nitrates and soluble organic matter with
Nanoparticles Zero Iron (nZVI) from water resources would be possible.
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Fig. 2. X-ray diffraction pattern of zero-valent iron
nanoparticles on the surface of the quartz grains of sand
(with an average diameter of 2.0 mm)
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Fig. 1. SEM image shows the distribution of zero valent
iron nanoparticles on the surface of the quartz grains of
sand (with an average diameter of 2.0 mm)
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Table 1. Analysis of effect of humic acid on ammonium acidity of the water produced

in the process of denitrification

Sources of changes

Degrees of freedom

Average of squares

Humic acid (a)
Zero valent iron nanoparticles (c)

pH (b)
a*b
b*c
a*c

a*b*c

Error

Coefficient of variation

6792.155**
12772.021**
3467.517**
5365.601%**
3541.824%*
4146.863%*
3621.793**
171.791
54.13

LohrprbhooN

** Significant at the 1% level
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Fig. 4. Effect of pH and concentration of nano zero valent iron produced ammonia concentration of
water in the presence of various concentrations of humic acid (Figure a, b and ¢, 0, 0.25 & 0.75 mg/L)
of water containing 30 mg/L of nitrates
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of water containing 30 mg/L of nitrates
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Table 2. Analysis of effect of humic acid acidity of the nitrite generated in

the process of water denitrification

Source of variation

Degrees of freedom

Average of squares

Humic acid (a) 2 23.230%*
Zero valent iron nanoparticles (c) 2 0.299**
pH (b) 2 4.150%*
a*b 4 4.338**
b¥e 4 0.292%*
axe 4 0.28**
a*b*c 8 0.326%*
Error 54 0.043
Coefficient of variation 27.54
** Significant at the 1% level
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Fig. 10. Interaction of humic acid and iron nanoparticles
zero nitrite concentration of nitrate removal process of
water containing 30 mg/L of nitrates
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