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Introduction

Nitrate is a non-concentrated source of environmental pollution caused by fertilizer overdose
in agricultural wastewater. These poisonous compounds are accumulated in aquatics tissues
specially fishes and affect their reproduction and procreation ability. Generally, to eliminate
nitrate from urban, agricultural, and industrial wastewater using of physical, chemical and
biological methods is very complicated and expensive at industrial scales. Surface absorption
method is one of the useful methods for removing nitrate compounds. Due to the high cost of
activated carbon, researchers have always been searching for a more economic method
alternatively to remove nitrate. Bagasse is one of the wastages of sugarcane industry which
contains some amounts of cellulose, pentosane and lignin. In this research, efficiency of
sugarcane bagasse absorbent for nitrate removal from agricultural drainage have been studied.

Methodology

The effect of absorbent modified parameters like pH, s absorbent particle size, concentration
of current absorbent in the solution, nitrate concentration, and contact time duration on the
amount of nitrate absorption were investigated.

Four bagasse particle diameters of 1000,500,210, and 105 pm were used to carry out nitrate
absorption experiments. After preparing the adsorbent particles diameter, for each gram of
adsorbent, 40 ml of ion-free water at 80 ° C temperature was used to wash the adsorbent for three
hours and then washed again with ion-free water until its drainage became completely clear. The
acidity of the adsorbent after washing was 6.4; therefore, to adjust the acidity of the tested
solution, hydrochloric acid and sodium hydroxide were used. For experiments, the concentration

of adsorbent assumed to be 20 nglit- Previous Researches (Demiral and Gunduzoglu, 2010;

Miura et al., 2009; Gupta, et al., 2003) has shown that the absorption capacity increases by
increasing of the amount of adsorbent in natural adsorbents, because available sites for absorption
increases by increasing of the absorbance.

According to samples taken from the Salman Farsi Sugarcane Industry farms drainage, drainage
nitrate concentration is 60-80 mg / L in the fertilization season. Therefore, nitrate solutions were
prepared by standard method using potassium nitrate salt with initial concentration of 120 mg / I.
Then, using this solution, concentrations of 6, 15, and 60 mg / L were selected in this study. The
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final concentration of nitrate after each test, which was carried out by contacting a 20 g of each
absorbent diameter at a specified concentration with known acidity and retention time, was
measured by spectrophotometer unit DR/5000 model made by HACH company with a wave
length of 275nm, and according to 10049 standard method of this unit ( .Experiments were
conducted in vitro, on artificial drainage and following Taguchi test analyzing method using
Minitab software.

Results and Discussion

After introducing and importing the parameters and their values into the Minitab software,
according to the Taguchi method, 16 experiments were designed to analyze the four parameters
tested. After testing, the amount of nitrate absorbed in mg / L for each test was introduced into
the software.

Results of this research showed that the rate of absorbed nitrate by sugarcane bagasse
absorbent from agricultural drainage in aforementioned under review parameters, for bagasse

particles diameter of 210um, nitrate concentration of 60 mgfl, absorbent concentration of 20 g/lit,

pH=4, and 60 minutes contact duration are optimum parameters among of other available
conditions for nitrate removal from aqueous solution by sugarcane bagasse absorbent.. On the
other hand, data analyses indicated that the nitrate concentration parameter had the maximum
effect on nitrate absorb reaction by absorbent, and absorbent particles diameter had the minimum
effect. The results also showed that, by increasing of the nitrate concentration and contact
duration with solution as well as by decreasing of the absorbent particles diameter and absorb
environmental pH in the absorbent rate with explicit limit, elimination of nitrate by sugarcane
bagasse would be increased.

Conclusion

The results of this study showed that the absorption capability of sugarcane bagasse adsorbent
particles increases by decreasing of the absorbent diameter, increasing of the acid solubility,
increasing of the nitrate concentration, and increasing of the reaction time to a certain limit.
Among the parameters studied, it was observed that the diameter of the adsorbent particles had
the minimum effect on the nitrate absorption capability, while the initial concentration of nitrate
concentration had the maximum effect. Also, by studying the interaction between the studied
parameters, absorbent particle diameter and nitrate concentration had the minimum effect on
nitrate adsorption by adsorbents.
The results suggested that the effect of sugarcane bagasse adsorbent on the nitrate adsorption
from aqueous solution was confirmed by the presence of the best surface parameters. In order to
use natural absorbents, sugarcane bagasse is recommended to remove contaminants from the
environment. In this regard, acidification conditions (acidity equal to and less than 7) should be
provided.
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