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elements of sodium, potassium, calcium, magnesium, sulfate and chlorine was
investigated. Test treatments include soil column, biochar, compost, compost +
biochar combination, soil + compost + biochar combination. Water samples were
taken from the Gorganrud River in three study stations according to the prevailing
conditions in the basin and the amount of EC, total hardness, calcium,
magnesium, sodium, potassium, chlorine and sulfate was measured. According
to the obtained results, the level of salinity and water pollution of Gorganrud
River was at its lowest level from November to June (rainy seasons). From July
to October, due to the decrease in rainfall, excessive extraction of river water, the
entry of agricultural land drains and also the sewage of the cities located along
the river, the pollution has increased. First, each of the adsorbents was poured in
three replicates in polyca tubes with a height of 30 cm and the end part of the
tubes was covered with filter paper. Before starting the experiments, rinsing was
done with distilled water and its EC level was measured. Then, the main water
sample of Gorganrud river was added in the pipes at a height of 20 cm and
according to the preliminary tests, after 5 hours from the start of the test, the
desired sample was prepared and the amount of the above parameters of each of
the treatments was measured in the laboratory. The results of the variance analysis
of the studied traits showed that the effects of adsorbents in reducing salinity and
the studied parameters were significant. In station 2, the combined soil + biochar
+ compost adsorbent with an efficiency of 82.17% and in station 3, a biochar
absorbent column with an efficiency of 61.98% had the greatest effect in reducing
water salinity. In general, in this study, the adsorbents and their combination
reduced water salinity by 16-82%. and the amount of sodium 2.6 to 81.58%,
potassium 2.3 to 41.9%, calcium 12.8 to 69.4%, magnesium 10.4 to 83%, sulfate
9.5 to 97.6% and Chlorine has decreased from 13.7 to 86.02 percent. According
to the obtained results, the combination of biochar, soil and compost adsorbents
has the best effect in reducing salinity and biochar adsorbent alone has the most
performance in reducing sodium, calcium, potassium, magnesium, sulfate and
chlorine parameters.
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1. Introduction

The study and application of activated carbon adsorbent in water and wastewater treatment has been used in
America since 1883. Also, activated carbon in powder form was used in 1920 in Chicago to control the odor
caused by chlorophenol became However, the high cost of preparing activated carbon has suggested the use
of other cheap but available adsorbents in recent years.In recent decades, extensive research has been done
to use cheap adsorbents in wastewater treatment. Although these adsorbents do not have the ability of
activated carbon to absorb pollutants, their low production cost has led scientists to use these materials.
Biochar, charcoal prepared from plant biomass and agricultural waste is under limited oxygen conditions
and has a structure similar to activated carbon, while its production is faster, cheaper and easier compared
to activated carbon. Biofiltration is a method for purifying air and water pollution in which living organisms
are used to transform pollutants. Biofilters are reactors with a filled bed, where the decomposing
microorganisms are located on the bed.

2. Materials and Methods

In this study, the ability of biochar and compost in reduce water salinity and the elements sodium, potassium,
calcium, magnesium, sulfate and chlorine were investigated. Experimental treatments include soil column,
biochar, compost, compost + biochar composition, soil composition + compost + biochar. Water samples
from Gorganrood River were sampled in three study stations according to the conditions of the basin and the
amount of EC, total hardness, calcium, magnesium, sodium, potassium, chlorine and sulfate were measured.
According to the obtained results, the salinity and water pollution of Gorganrood River was at its lowest
level from November to June. From July to October, due to reduced rainfall, high river water abstraction,
the entry of drainage from agricultural lands, as well as sewage in cities located along the river, pollution
has increased. First, each of the adsorbents was poured in three replications in 30 cm high tubes and the end
of the tubes was covered with filter paper. Before the experiments, distillation was performed with distilled
water and EC was measured. Then the main water sample of Gorganrood river was added to the pipes at a
height of 20 cm and according to the initial experiments, 5 hours after the start of the experiment, the sample
was prepared and the amount of the above parameters of each treatment was measured in the laboratory.

3. Results

The results of variance analysis showed that the effects of adsorbents were significant in reducing salinity
and the studied parameters. In station 2, the combined adsorbent of soil + biochar + compost with 82.17%
efficiency and in station 3, biochar adsorbent column with efficiency of 61.98% had the greatest effect on
reducing water salinity.

4. Discussion and Conclusion

In general, in this study, adsorbents and their combination reduced the salinity of water by 16 to 82%. And
the amount of sodium 2.6 to 81.58%, potassium 3.2 to 41.9%, and calcium 12.8 to 69.4%, magnesium 10.4
to 83%, sulfate 9.5 to 97.6% and Chlorine decreased from 13.7 to 86.02 percent. According to the
obtained results, the combination of biochar adsorbents, soil and compost had the best effect in reducing
salinity and biochar adsorbent alone had the highest performance in reducing the parameters of sodium,
calcium, potassium, magnesium, sulfate and chlorine.

The EC level of the water of the Gorganrud River in the rainy seasons, from November to the end of June,
is at its lowest level in the entire river route due to the runoff from the rain, the melting of the snow in the
heights, and the homogeneity of the water entering the basin with the amount of withdrawal from it. From
the beginning of July to the end of October and until the beginning of the rains, due to the large amount of
water taken from the river, the entry of agricultural drains and also the sewage of the cities located along
the river, especially Gonbad and Aq Qala, causes the EC level of Gorganrood river water to increase, as
well as other chemical factors. It is studied.

In station 2, the EC level of the river water sample is 10.115 siemens per meter, and after the test, the
lowest EC level of the water coming out of the absorbent column of soil, biochar and compost is 1.81
siemens per meter, and the highest level is 1.81 siemens per meter The EC of the water coming out of the
compost absorbent column is 5.81 Siemens/meter. Also, the EC level of water has decreased in all
columns.
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In station 2, the total hardness of the river water sample was 2700 mg/liter, after the test, the lowest total
hardness of the water coming out of the soil absorbent column was 686.667 mg/liter, and the highest total
hardness in the biochar absorbent column was It is 1776.67 mg/liter and all the treatments have reduced
the total hardness. In station 3, the total hardness of the river water sample was 3230 mg/liter, after the test,
the lowest total hardness of the water coming out of the biochar absorbent column was 1413.33 mg/liter,
and the highest total hardness of the soil absorbent was It is 3196.67 mg/liter. And all the treatments have
reduced the total hardness.

In station 2, the amount of calcium in the river water sample was 860 mg/liter, and after the test, the
lowest amount of calcium in the water coming out of the soil absorbent column was 263.333 mg/liter, and
the highest amount was 750 mg/liter in the compost absorbent column. liter and calcium have been
absorbed in all the columns.
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