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Abstract

Background and Obijective: Today, development of irrigated lands is faced with limited resources.
With the increased water scarcity, the importance of using municipal, industrial and agricultural
wastewater is increasing. This study was conducted on laboratory scale to investigate the efficiency of
some bioadsorbents (rice husks, wheat straw, woodchips and cotton stalks) in removing nitrate from
aqueous solutions and their application as bio filters in agricultural wastewater treatment.

Method: First, absorbents were well-washed with distilled water, dried and crushed by the mill, and
percolated through a standard sieve mesh 30 to obtain uniform powder from the absorbent samples. In
order to prepare the required concentrations, nitrate solution was added to the distilled water with
certain amount of potassium nitrate. For each bioadsorber, a spectrophotometer was used to measure
the extent of nitrate removal at contact periods in order to determine the periods required to reach
equilibrium, the optimum pH values of adsorbents, and the suitable concentrations of adsorbents.
Findings: Results indicated the significant differences at the confidence level of 99% among the
adsorbents in removing nitrate and these adsobents significantly reduced the nitrate in aquous
soloutions. In the four adsorbents, the nitrate removal rates at the studied contact periods (5, 10, 20,
30, 60 and 90 minute) were statistically significant at the confidence level of 99%. Results from
determining the suitable concentrations of the four studied adsorbents to reach the maximum
efficiency showed that 1 g in 40 ml solution was the most suitable concentration. Moreover, reduction
in the adsorbents amounts reduced their efficiencies. Study of isotherm models indicated that for all
the studied adsorbents correlation coefficients in Langmuir’s isotherm model were higher compared to
Friedrich isotherm model. Therefore, Langmuir isotherm model was more suitable for predicting
nitrate removal from aqueous solutions by bioadsorbents.

Discussion and Conclusion: Plant absorbers significantly reduce the amount of nitrate in aqueous
solution. In this study, Langmuir model can be used as an adsorption isotherm.for adsorption of the
bioadsorbents.
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Figure 2. Sample wheat straw percolated through sieve
mesh30
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Figure 1. Sample wheat straw filter
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Table 1. Variance analysis of four biosorbents in terms of the amount of nitrate output from the adsorbents
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Table 2. Significancy Evaluation of the effect of biosorbents on nitrate in water
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Table 3. Average amount of nitrate in output water and nitrate absorption percent by absorbents
compared to input water with 50 mg nitrate per liter
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Table 4. Variance Analysis of the amount of nitrate in the output water at different times for each of the
biosorbents
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Table 5. Average amount of nitrate in the output water at different times for each of the biosorbents
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Table 6. Variance Analysis of the amount of nitrate in the output water with different pH for each of the
biosorbents at the time of balance
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Table 7. Average amount of nitrate in the output water with different pH at the time of optimum balance for
each of the biosorbents
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Table 8. Variance Analysis of the amount of nitrate in the output water at optimum pH values for each of the
biosorbents
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Table 9. Average amount of nitrate in the output water at optimum pH values for each of the biosorbents in
the adsorbent
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Figure 3. Evaluation of the nitrate absorbtion with rice bran biosorbent based on Langmuir model isotherm
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Figure 4. Evaluation of the nitrate absorbtion isotherm with rice bran biosorbent based on Freundlich model
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Figure 5. Evaluation of the nitrate absorbtion isotherm with woodchips biosorbent based on Langmuir model
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Figure 6. Evaluation of the nitrate absorbtion isotherm with woodchips biosorbent based on Freundlich model
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Figure 7. Evaluation of the nitrate absorbtion isotherm with wheat straw biosorbent based on Langmuir model
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Figure 8. Evaluation of the nitrate absorbtion isotherm with wheat straw biosorbent based on Freundlich model

1
4 y=5.3172x+0.0876_#
; R?=0.9751—"
0.6
o
h 0.4 _____.6"‘_--
0 : ,
0 0.05 0.1 0.15
1/Ce

25055 Joo bl 5 dudy a8l Zw § QO b Ol i i p i g 39l (s 0 — A S
Figure 9. Evaluation of the nitrate absorbtion isotherm with cotton stalks biosorbent based on Langmuir model
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Figure 10. Evaluation of the nitrate absorbtion isotherm with cotton stalks biosorbent based on Freundlich
model
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