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Abstract

Recently, the use of nanoparticles for stabilizing heavy metal pollutants such as nickel in soil has attracted
attention due to their unique absorption properties and cost-effectiveness. Therefore, the aim of this research was
to study the effect of different nanoparticles on the biological characteristics in soil contaminated with nickel. For
this purpose, a factorial incubation experiment in the form of a completely randomized design with two factors:
1) type of nanoparticle (zero valent iron nanoparticle, nanoclay and nanobiochar reed) and 2) nanoparticle rate (0,
0.5 and 1%) weight/weight) was performed for 90 days in three replications. After the end of the incubation period,
the biological characteristics of the soil were measured. The results showed that by increasing the application rate
of the studied nanoadsorbents, the basic microbial respiration also increased in the soil contaminated with nickel.
Microbial biomass carbon and catalase enzyme activity increased at the rate of 1% in zero valent iron nanoparticle,
nanoclay and nanobiochar treatments compared to the control treatment. Application of nanobiochar at the rate of
0.5% and 1% increased the catalase enzyme activity by 28.33 and 37.35, respectively, compared to the control
treatment. In general, the results of this research showed that the use of nanoadsorbents, especially nanobiochar,
can improve the biological properties of soil contaminated with nickel.

Keywords: Nano biochar, microbial respiration, nano clay, catalase enzyme
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