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Introduction 

The emergence of new concepts and requirements in the sustainable development of the world 

economy could not but affect such an important sector as agriculture, which directly depends on 

nature and causes no small environmental damage [1]. Current concerns about global food security 

combined with the need to develop more sustainable agricultural systems heavy metal reduced 

major changes in agricultural management. Heavy metals are non-degradable and easily 

accumulate in soils [2]. Soils contaminated with heavy metals pose a risk to the environment and 

to human health [3] due to biomagnifications. Recently, studies have paid considerable attention 

to in situ remediation such as the addition of soil amendments [4]. Biochar is a porous substance 

that is obtained by burning organic waste (wood, shells, corn stalks, etc.) without oxygen. The use 

of biochar in agriculture can lead to an increase in carbon sequestration from the atmosphere, 

preserving and improving the physical, biological and physicochemical quality and stability of the 

soil. Since biochar is chemically relatively stable and its destruction in the soil environment is 

slow, introducing it into the soil is considered as one of the effective means of reducing the 

concentration of carbon dioxide in the atmosphere and reducing the rate of climate change on 

Earth. Among the methods, biosorption technique is the most common and cost effective. This is 

because biosorbents are environmentally friendly and readily available in large quantities, and one 

of the most popular biosorbents is biochar. Biochar is a carbon-rich, fine-grained, and porous 

material. It has received increasing attention due to its ability to store large amount of carbon, 

increase crop yield, reduce soil emission of greenhouse gases, improve soil quality, decrease 

nutrient leaching, and reduce irrigation and fertilizer requirements [5,6,7]. 

 

Materials and Methods 

The objects of study was leached black soil contaminated with heavy metals from emissions from 

the zinc plant of the Ridder city, East Kazakhstan region. Soil samples were collected from 0 to 

30 cm depth. To obtain biochar, a carbonization reactor was used. The impact of industrial 

emissions on soil and vegetation cover was determined by eroded processes, external signs of 

plants, their death and absence. 

 



 
 

Results and Discussion 

For biochar used rice husk. The SEM of the biochars (Figure1) showed many porous 

structures on their surface, but the sizes and shapes were different, which indicated potentially 

different capabilities for adsorption. The results of polluted soil sample analyses: pH-7.85; 

humus content 5.31%; total nitrogen 0,120%; mobile phosphorus (P2O5) 35 mg/kg; zinc 

8804.84 mg/kg; lead 429.2 mg/kg. In uncontaminated soil (initial state) content of humus was 

6.9%. Thus, the effect of HMs on organic humus was determined: HMs degrade the soil, as 

humus decreases to 24%. In order to determine the effectiveness of the biochar obtained by 

us, biochar was introduced into the soil. There were 3 replicates for each group. Samples were 

kept under static conditions at room temperature (21±10°C). The results of the study showed 

that the introduction of biochar led to an increase in the mobile phosphorus (P2O5) - 35 mg/kg 

to 48.40%,  in soil pH 7.85 to 6.56, the content of exchangeable potassium (K2O) increases 

significantly - 433.8 mg/kg to 589.8 mg/kg, nitrogen 0.120% to 0.130% increased by 

comparison in the control variants of the experiment. 

 

 
 

Figure 1. Scanning electron microscope (SEM) results of  rice husk biochar 

 

Conclusions  

The results of the study showed that the introduction of biochar led to an increase in the mobile 

phosphorus (P2O5) - 35 mg/kg to 48.40%,  in soil pH 7.85 to 6.56, the content of exchangeable 

potassium (K2O) increases significantly - 433.8 mg/kg to 589.8 mg/kg, nitrogen 0.120% to 0.130% 

increased by comparison in the control variants of the experiment. Thus, as a result of our research, 

the research suggests that the use of domestic biochar allows us to solve a dual problem: first, 

having high sorption rates, they can be used in various industries, while reducing costs compared 

to previous technologies, second, improves the ecological state of the soil cover. 
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