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The over manipulation and incorrect use of soil and soil materials will continuously effect on attaining 
prerequisite food manufacture ranks and the biodiversity sustainability unless addressed properly. The 
soil pollution by inorganic substances is a main issue, predominantly regarding heavy metals and their 
lethal impact on agricultural production and quality of products, and health. Rapid industrial development 
has also fetched about hazardous contamination of soil by heavy metals in numerous republics. The soil 
contamination with heavy metal is of worldwide alarm as a consequence of its possible effects on the 
environment as well as on the human health. Generally Cu, As, Zn, Cr, Ni, Co, Sb, Th, Hg, Pb, Se, Cd and 
Si are all heavy metals  that create in soil which tremendously damage human health and plant life by 
adulteration of water and soil. Heavy metals usually do not have the capability to biodegrade, hence they 
can persevere in contaminated soils for an extended period. Biochar can efficiently eliminate metal ions by 
the process of adsorption, electrostatic interaction, ion exchange, precipitation, complexation etc. The fast 
and easiness of production, reusability, eco-friendly nature, and economical are some of few benefits of 
biochar. It can be utilized as a soil stabilizer, or added to silage and fodder, or used in the treatment of 
water. Biochar can also be utilized for the pollutants immobilization from soil, and in the treatment of 
sewage. Biochar can also be utilized as a filter. Though, in this concern, biochar production and its 
application for soil mainly for management of waste, soil improvement, carbon sequestration and 
reduction in greenhouse gas emission from crop arenas has appeared as a remarkable field of research 
and study, globally. 
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INTRODUCTION 

The over manipulation and incorrect use of 
soil/soil material has, will remain to adversely affect 
biodiversity and sustainability if not addressed. Soil 
pollution by heavy metals such as Cd, Hg, Cr, Pb, 
Zn, Cu, As, Se, Co and Ni) and persistent organic 
pollutants (POPs) for example polycyclic aromatic 

hydrocarbons(PAHs),poly-chlorinated 
di-benzo-ρ-dioxin (PCDD) and polychlorinated 
biphenyls (PCBs) is a universal issue that 
intimidates environmental sustainability, human 
health and food safety (Taraqqi-A-Kamal et al. 
2021; Guo et al. 2020). 

Biochar is basically considered as a 
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well-grained, spongy like charcoal material that is 
renowned from many other types of charcoals in its 
anticipated usage as a soil modification (Hunt et al. 
2010; Basiri Jahromi et al. 2019). BC is gained by 
the process of pyrolysis of organic substantials. In 
this procedure, biomass is generally treated by 
heat in the presence of low oxygen content, where 
multifaceted chemical mixtures are distorted into 
simpler compounds, ultimately producing gaseous 
yields such as methane (CH4), water vapor, carbon 
monoxide (CO), carbon dioxide (CO2), ethane 
(C2H6), hydrogen (H2) and also remains of solid 
carbon frequently termed as “char” (Kalus et al. 
2019; Cui, 2015). 

Biochar usually has a great surface area, and 
great capability to adsorb heavy metals as well as 
organic contaminants. Biochar can possibly be 
utilized to decrease the leachability and 
bioavailability of organic impurities and heavy 
metals in soils through the process of adsorption 
and many other physicochemical reactions. 
Biochar is characteristically an alkaline substance 
which can intensify soil pH and play role for the 
maintenance of heavy metals. Use of biochar for 
the purpose of remediation of polluted soils may 
give a new solution to the problems of soil pollution 
(Zhang et al. 2013). 

The fast and easiness of production, 
reusability, eco-friendly nature, and economical 
are some of few benefits of biochar (Yaashikaa et 
al. 2020). “BC” is considered as a comparatively 
existing development, evolving in combination with 
management of soil, carbon sequestration 
problems, and pollutants immobilization. BC 
addition to agricultural soils has been found to be a 
source to develop the fertility of soil and mitigate 
the changes in climate (Nartey and Zhao, 2014). It 
can be utilized as a soil stabilizer, or added to 
silage and fodder or used in the treatment of water. 
Biochar can also be utilized for the pollutants 
immobilization from soil and in the treatment of 
sewage; it can be useful as a complementary 
material during the process of composting and 
methane fermentation. Biochar can also be utilized 
as a filter (Saletnik et al. 2019).  

Though, in this concern, biochar production 
and its application for soil are mainly for 
management of waste, soil improvement, carbon 
sequestration and reduction in greenhouse gas 
emission from crop arenas has appeared as a 
remarkable field of research and study globally. 
Biochar has also been reported as a recalcitrant 
carbon usually has numerous advantages ranging 
from management of waste to soil development 
and carbon sequestration and climate change 

mitigation (Narzari et al. 2015). 
Based on these indications, this paper 

analyses the modern examination progress of 
application of biochar in the remediation of heavy 
metal polluted soil in the arenas of soil, agricultural 
and environmental sciences and constructs a 
relationship between these examination 
consequences and probable engineering 
implications. The preparation and possessions of 
biochar and its performance as remediation and 
mechanism are analytically studied and 
deliberated. This review paper aims to aid the 
introduction of biochar, its physicochemical 
properties and capacity to reduce the heavy metals 
from soil.  

Distinction between biochar and all other 
organic compounds 

The nature of structures of carbon is the 
fundamental cause for the great stability of the 
compound. The utmost distinct chemical 
dissimilarity between biochar and all other organic 
material is far greater fraction of aromatic carbon 
and compressed aromatic arrangements, in 
distinction to other aromatic arrangements of 
organic matter of soil known as lignin (Tomczyk et 
al. 2020). Additionally, biomass thermal 
possessions or process circumstances just like 
atmosphere, pre and post treatment, heating rate, 
residence time, reactor type, reactor pressure and 
temperature, amongst others, also impact biochar 
possessions. Based on these influences, biochar 
possessions can change to a greater degree in 
expressions of their surface area, adsorption 
capacity, ash content, elemental composition, 
cation exchange capacity, nutrient content, 
stability, pore size, surface properties and toxicity 
(chemical and physical) among others (Duwiejuah 
et al. 2020).  

Physico-chemical properties of biochar 
Anaerobic thermal alteration of feedstock can 

be completed in three contradictory processes 
known as gasification; liquefaction and 
carbonization or pyrolysis. Overall provide outputs 
in basically 3 phases: a) gas; b) liquid; c) solid, with 
the product configuration reliant on process 
circumstances. For that reason, pyrolysis is 
renowned by extended residence intervals and 
moderate temperatures, liquefaction occur under 
great heating proportions, though gasification is 
well-defined by excessive temperatures, frequently 
with additional, although sub-stoichiometric, 
oxygen. The process of pyrolysis characteristically 
generates a solid, structured or arranged, 
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carbonaceous constituent which, paralleled to the 
biomass, shows a pronounced surface area (Bird 
et al. 2008), reduced oxygen & hydrogen ration 
(Abdullah and Wu, 2009), and a proportion of 
nutrients (Agblevor et al. 2010; Gaskin et al. 2008). 

Chief possessions of biochar, like surface area 
(SA), pH, ash, bulk density (BD), volatiles, water 
holding capacity (WHC)  and pore-volume (PV), 
are delicate commitments of pyrolysis biomass and 
process circumstances. Surface area is effortless 
lyperceptible with the help of classical adsorption 
mechanisms, just like adsorption of nitrogen 
examined by the Brunauer-Emmett-Teller (BET), 
adsorption isotherm (Lua et al. 2004;Brown et al. 
2006), whilst proximate analysis provides fixed 
carbon quantification, volatile as well as residual 
ash (Antal et al. 2006) . Some earlier researches 
(Atkinson et al. 2010; Joseph et al. 2010) reviewed 
the influence of pyrolysis temperature on these 
individualities and resulting connections in soil. 
The fixed carbon chemical situation can be 
examined or searched by a variety of solid stage 
C13 nuclear magnetic resonance technique or 
mechanism (Sharma et al. 2004; Chen et al. 2006; 
Brewer et al. 2009).  

Chemistry of biochar and functionality of 
surface can be assessed by diverse techniques 
and methods comprising spectroscopically by 
vibrational methods just like infrared (Sharma et al. 
2004; Cheng et al. 2006), electron energy loss 

(Cohen‐Ofri et al. 2007) spectroscopies and 
titrimetrically (Boehm, 1994). Such investigations 
inaugurate that biochar possessions are a 
problematic drive of nature of biomass and 
pyrolytic circumstances. Both mass yield or 
quantity and the ranking of aromaticity are drives or 
roles of pyrolysis circumstances and biomass. 
Temperature, feedstock particle size, heating rate 
and sweep gas stream rate are all dynamics that 
usually touch the biochar mass yield (Özçimen and 
Ersoy-Meriçboyu, 2008). Comparable or alike 
temperature persuaded yield diminutions have 
been detailed for pyrolysis of animal wastes (Ayllón 
et al. 2006; Yilmaz et al. 2007), rapeseed (Onay 
and Kockar, 2003), sunflower cake (Gercel, 2002), 
pinewood bark (Sensoz, 2003), cottonseed cake 
(Ozbay et al. 2001) and sugarcane bagasse 
(Katyal et al. 2003). Amplified heating rate, 
augmented sweep gas streamor flow rate and 
compact particle size these all are indication to less 
biochar production. This displays that yield of 
reaction is governed by reaction kinetics and mass 
transfer considerations (Özyurtkan et al. 2008). 

Temperature (Cheng et al. 2006; Yip et al. 

2011), increase the degree of aromatic 
construction formation in biochar. Aromaticity is 
considered as an important factor of quality of 
biochar in particular circumstances. Slight 
aromaticity and negligible aromatic group size 
concludes pronounced surface functionality 
paralleled to material categorized by pronounced 
aromatic areas, and hints to more cation exchange 
capacity in soil. This compares the improved water 
holding capacity of elevated temperature 
substance due to higher or upper surface area 
(Joseph et al. 2009). 

Biochar have been produced by pyrolysis of 
remains or wastes of rapeseed (Karaosmanoǧlu et 
al. 2000), rape & sunflower (Sánchez et al. 2009) 
underneath a variety of heating rates and 
temperatures, while agricultural remains in Turkish 
of significance importance have been deliberated 
comprehensively as denoted in fig. 1. (Özçimen 
and Ersoy-Meriçboyu, 2008; Özçimen and 
Karaosmanoğlu, 2004; Özçimen and 
Ersoy-Meriçboyu, 2010). As well, sewage sludge 
pyrolysis has been presented to produce a finest 
quality of biochar (Sanchez et al. 2009; Hossain et 
al. 2011) while casein (Purevsurenet al., 2003) 
provides a tremendously porous product (20% 
porosity content) utilizing a high nitrogen 
proportion (9.02% w/w). Even microalgae have 
been demonstrated to produce pronounced yields 
(>1/3 by mass) (Grierson et al. 2009). In addition to 
traditional pyrolysis processes for biochar 
production, substitute procedures have been 
revealed, comprises: 1) hydrothermal 
carbonization (Worasuwannarak et al. 2006; 
Steinbeiss et al. 2009; Fuertes et al. 2010); 2) 
pressurized pyrolysis (Mahinpey et al. 2009); 3) 
microwave pyrolysis (Lei et al. 2009). 

Types of pollutants present in soil  
The fundamental geological arrangement of 

soils has been found to be a great source of heavy 
metal pollution of soil. The heavy metals level in 
soils and the types in which they occur are usually 
affected by pedogenetic practices (Herawati et al. 
2000). Rapid industrial development has also 
increased hazardous contamination of soil by 
heavy metals in numerous republics. The soil 
contamination with heavy metal is of worldwide 
alarm as a consequence of its possible effects on 
the environment as well as on the human health 
(Navarro et al. 2008).  
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Figure 1: Process of pyrolysis (Zaman et al. 2017) 

 
Based on great toxicity of heavy metals, their 

buildup in farmland could indicate the pollution of 
agriculture soil. 

Once agricultural soil is get polluted, it will not 
only effect the speedy growth of crops and 
excellence yield of agronomic food stuffs but also 
cause a risk to the health of humans through the 
food chain. This is basic reason behind increasing 
alarm globally (Emurotu and Onianwa, 2017). 

A pollutant is basically energy or a substance 
familiarized into the surroundings that has usually 
unwanted possessions, or unfavorably affects the 
effectiveness of a reserve. This may produce long 
or short duration harm by altering the growth rate of 
animal or plant species, through interfering with 
ecological good health or interfering with humans, 
wellbeing, healthiness, or belongings morals. 
Some pollutants/chemicals are usually 
biodegradable and for that reason will not 
persevere for the long period in the surroundings. 
Though the breakdown materials of some 
pollutants/chemicals are themselves 
contaminating such as the stuff Dichlorodiphenil 
dichloroethane DDD and Dichlorodiphenil 
dichloroethylene DDE manufactured from 
breakdown of dichlorodiphenyltrichloroethane 
(DDT). Anthropological undertakings indirectly or 
directly affect the surroundings negatively in 
diverse ways and dissimilar manner. Stone crusher 
increases a lot of suspended particles and uproar 
into the surroundings. Automobiles release 
nitrogen oxides, carbon dioxide, sulphur dioxide, 
carbon monoxide and a compound mixture of 
hydrocarbons from their end pipes which remain 
unburnt and black soot which contaminate the 
surroundings.  

Domestic mess and overspill from agricultural 

arenas, loaded with fertilizers and pesticides, 
adulterate water bodies. Discharges from 
tanneries comprises of every damaging 
substances and produce bad smell; these are only 
a small number of illustrations which display how 
human affecting badly their surroundings. The 
major causes which produce environmental 
contaminations are basically called pollutants. 
Pollutants may also be well-defined as a chemical, 
physical or biological constituent that accidentally 
released into the surroundings which is indirectly or 
directly destructive to humans as well as other 
living creatures (Havugimana et al. 2015). 

Generally Cu, As, Zn, Cr, Ni, Co, Sb, Th, Hg, 
Pb, Se, Cd and Si are all heavy metals  that are 
created in soil which may be tremendously 
damaging human health and plant life by 
alterations in properties of water and soil. Heavy 
metals usually do not have the capability to bio 
degrade; hence they can persevere in 
contaminated soils for an extended time period 
(Zhang et al. 2013). There is a requirement to 
eliminate these heavy metals and the suitable 
method is by environmental pleasant practices, 
i.e., biochar. From an extended time period, 
biochar is being utilized to reduce the issue of 
heavy metal pollution and to recover the fertility of 
soil (Hayyat et al. 2016). Heavy metals are not 
biodegradable and be likely to sustain in living 
creatures through the food chain. Contact for 
extended time period of heavy metals can cause 
cancer, endocrine disorders, and other illnesses 
and cause a severe danger to the health of 
humans. Biochar can efficiently eliminate metal 
ions by the process of adsorption, electrostatic 
interaction, ion exchange, precipitation, 
complexation etc. (Liang et al. 2021). 

In soil, heavy metals are present in one or 
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more types in numerous "pools" of the soil, as 
termed by Shuman (1991): 1) dissolved in the soil 
solution; 2) inhabiting exchange positions on 
inorganic soil components; 3) adsorbed on 
inorganic soil components; 4) related with 
unsolvable soil organic substance; 5) precipitated 
as mixed or pure solids; 6) found in the 
construction of secondary mineral deposits; 7) 
found in the arrangement of primary minerals. In 
circumstances where heavy metals have been 
familiarized into the surroundings through human 
actions, metals are linked with the very first five 
pools. Instinctive metals may be linked with any of 
the pools dependent on the geological antiquity of 
the area. The aqueous proportion and the 
exchange proportion in symmetry with this 
proportion are of principal significance when we 
consider the relocation prospective of heavy 
metals related with soils (McLean and Bledsoe, 
1992). 

Biochar for Remediation of heavy metal 
contaminated soils 
Biochar has been discovered for mitigating heavy 
metal pollution of soil. Reported researches 
performed in laboratory vessel, field plot 
experiments and greenhouse pot recommends 
that biochar is proficient in efficient sorbing of 
cations of heavy metals from water and restraining 
heavy metal components in soil and consequently 
proved as a capable modification for decreasing 
the ecotoxicity of heavy metal polluted soils (Guo 
et al. 2010; Ahmad et al. 2014). 

General mechanism 
Contrasting soil washing, leaching as well as 

extraction that finally eliminates heavy metals from 
polluted soils (Liu et al. 2018), biochar adjustment 
does not eliminate but alleviates heavy metals in 
soil, converting the harmful components into less 
solvable and less bioaccessible arrangements. 
The complete process is rather parallel to that of 
chemical maintenance in which treatment same as 
carbonate and phosphate-containing chemicals 
are restricted to polluted soils to respond with the 
heavy metal pollutants and transform them into 
precipitates (Houben et al. 2013; Liu et al. 2018). 
Heavy metals bioavailability as well as ecotoxicity 
in the preserved soils is subsequently decreased to 
lower than the dangerous level, reestablishing the 
needed soil functionality to cultivate safe crops with 
improved yeilds. The whole mechanism of heavy 
metal remediation through biochar has been 

mentioned in fig. 2.  
In biochar assisted soil remediation, particular 

biochar harvests are implemented at suitable 
proportions to heavy metal contaminated soils and 
systematically diversified with the polluted soil. The 
provided biochar intermingles with heavy metals 
present in the soil and adsorbing ions of heavy 
metals on the porous surfaces and cause possible 
changing in them in the form of carbonate, 
hydroxide and phosphate precipitates. As these 
are soluble in water, the bioactive portion of heavy 
metals that is present in soil reduces, so possible 
uptake as well as bioaccumulation of heavy metals 
through organisms present in soil (comprising plant 
roots) is reduced (Ahmad et al. 2014). 
Subsequently heavy metals are not eliminated and 
the effect of immobilization may reduce with the 
passage of time, biochar modified soils require to 
be frequently supervised for the toxicity of heavy 
metals (Guo et al. 2020). 

It is very problematic to renovate the soil 
environs if the soil is polluted with heavy metals. 
Metals in the soil also adversely affect plant 
growth. Metals such as chromium (Cr), arsenic 
(As), mercury (Hg), cadmium (Cd) and lead (Pb) 
are lethal to most plants and other creatures at 
greater applications. Cadmium is an extremely 
toxic component that reduces metabolism, plant 
growth followed by huge reduction in yield. Lead is 
not considered as a necessary component for 
plants; it is accumulated in the roots of plant and 
produce toxicity. Zinc is a necessary constituent for 
plants, but, in unnecessary quantities, it’s over 
accumulation can produce toxicity. Chromium is 
basically a lethal component for all types of plants 
at proportions more than 0.50 mg/kg (Stofejova et 
al. 2021). 
In current years, biochar centered heavy metal 
polluted site remediation technology has 
established rapidly. This technique provides a 
methodology that may be less environment 
disrupting and more economical. Consequently, 
the probable application of biochar in the 
remediation of soil has been comprehensively 
examined. Though, researches mostly emphasis 
on soil, agricultural and environmental sciences. It 
is consequently significant to review these 
consequences with a determination for biochar 
applications, to assist practical soil remediation 
techniques (Wang et al. 2019). 
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Figure 2: Mechanism of biochar for remediation of heavy metal contaminated soils (He et al. 2019) 
 
Removal mechanisms of major pollutants by 
biochar 
The soil pollution remediation mechanisms by 
biochar comprises of ion exchange, electrostatic 
interaction, physical adsorption, complexation and 
precipitation (Ahmed et al. 2014). 

Ion Exchange 
Ion exchange generally means the procedure that 
acidic oxygen comprises functional groups on 
biochar surface, for example carbonyl groups, 
hydroxyl groups and carboxyl groups, can ionize 
surface base ions or H+ such as Na+, Ca2+, Mg2+, 
K+, etc., to interchange with cationic organic 
contaminants or heavy metal ions (Hassan and 
Carr, 2018). 

Physical Adsorption 
Physical adsorption usually means that biochar 
consumes its surface individualities, specifically 
great particular surface area and porosity, so that 
contaminants for example organic constituents or 
heavy metals could be easily adsorbed on its 
superficial surface or may be penetrate into the 
biochar micropores. The heavy metal ions 
diameter is generally minor than the ordinary pore 
diameter of the biochar. Usually, the minor the 
diameter of the organic constituents or heavy 
metal, the greater the pores infiltrate of the applied 
biochar, in this manner the adsorption capability of 
biochar enhances to great extent (Ko et al. 2004; 
Ngah et al. 2008). The physical adsorption 

intensity is linked to the possessions and biochar 
particular surface area, the properties and 
proportion of contaminants, and the temperature of 
adsorption procedure. Physical adsorption kinetics 
is generally improved by pseudo-first-order as well 
as pseudo-second-order kinetic models (San and 
Tuzen 2009; Ho and McKay, 1999). Physical 
adsorption technique can be either multi-layer 
adsorption or single-layer adsorption, which is 
typically improved by Langmuir and Freundlich 
model (Qiu et al. 2009; Chun et al. 2004). 

Electrostatic Interaction 
Electrostatic interaction denotes the electrostatic 
adsorption between the heavy metal ions and 
biochar surface charge. When the solution pH 
value is greater than the biochar charge point, then 
the negative charge on the biochar surface and the 
positive charge on heavy metal produce 
electrostatic adsorption. Ions of heavy metal with 
positive charge on the biochar surface attaches 
with oxygen holding functional groups such as 
hydroxyl, carboxyl and carbonyl (Pan et al. 2013; 
Xu et al. 2011). 

Precipitation 
Mineral constituents in biochar, such as CO3

2−, 
SiO3

4−, PO4
3−, Cl−, SO4

2−, OH− and SO3
2−, usually 

combine with ions of heavy metals to make water 
insoluble constituents for example metal oxides, 
metal carbonates and metal phosphates, which 
stimulate heavy metal adsorption as well as 
immobilization. Xu et al. (2013) assumed that the 
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adsorption of Cu, Cd and Zn through fertilizer 
biochar was chiefly credited to the precipitation of 
PO4

3− and CO3
2−, although the complexation of 

electron surface by -OH clusters or delocalization 
was less. 

Complexation 
Complexation indicates the link between 
oxygen-comprising functional groups on the 
surface of heavy metals and biochar to make 
multiplexes, which could be stationary. Qian et al. 
(2013) deliberated the aluminum phytotoxicity of 
cow manure biochar to wheat and determined that 
the aluminum adsorption by biochar was generally 

by the process of complexation of carboxyl group 
with [Al(OH)]2+ and its monomer apparently, 
somewhat than by the Al3+ electrostatic attraction 
with negative charge positions. Jia et al. (2013) 
supposed that the oxytetracycline adsorption by 
biochar was principally facilitated by linkage and 
metal bridge, with surface complexation as the 
chief element, and cationic exchange might be 
present. In the procedure of adsorption, that is 
frequently not a solitary mechanism, but an 
arrangement of numerous adsorption mechanisms 
(Yang et al. 2019). 

 
Removal of heavy metal through various types of biochar 

Sr. No Heavy metals Type of biochar Medium Remediation Effects References 

1 Cu and As Hardwood Soil Mobilization due to boosted pH Beesley et al. 2010 

2 Cd, Zn and Pb Sewage sludge Soil 
Biochar decreased the proportion 
and bioavailable intensities of Cd, 

Zn and Pb in the leachates. 
Penido et al. 2019 

3 
Ar, Cd, Cr, Cu, 
Pb, Ni and Zn 

Sewage sludge Soil 

Immobilization of As, Ni, Pb and 
Cr due to increase in pH 

of soil. Mobilization of Zn, Cd, 
and Cu due to extremely 

available proportions in biochar 

Khan et al. 2013 

4 Cd Rice husk Soil 

The Cd adsorption on saturated 
soil amplified by 21% to 41%, and 
that on dryland soil improved by 

38% to 54%. 

Khan et al. 2018 

5 Cu, Cd and Pb 
Green waste and 
chicken manure 

Soil 

Immobilization occurs due to 
dividing of heavy metals from 

interchangeable stage to fewer 
bioavailable organic bond 

fraction 

Park et al. 2011 

6 Zn and Cd Hardwood Soil Immobilization due to boosted pH Beesley et al. 2010 

7 Pb and Cu Oakwood Soil 
Complexation with organic matter 

 and phosphorus 
Karami et al. 2011 

8 Pb Oakwood Soil 
Immobilization by increase  

in soil pH 
Ahmed et al. 2012 

9 Zn, Cu and Pb Broiler litter Soil Stabilization of Cu and Pb 
Uchimiya et al. 

2012 

10 Pb Dairy manure Soil 
Immobilization through 

Formation of hydroxypyromorphite 
Cao et al. 2011 

11 
Cu, Ni, Cd and 

Pb 
Cottonseed hulls Soil 

Surface functional groups of 
Biochar controlled metal 

sequestration 

Uchimiya et al. 
2011 

12 Cu Rice straw Soil 

Uptake of Cu in roots was decreased by 
15%, 35%, and 26%, correspondingly. 

Rice straw biochar decreased solubility of 
Pb and Cu. 

Wang et al. 2019 

13 Pb Rice straw Soil Nonelectrostatic adsorption Jiang et al. 2012 

14 
Cd, Zn, Cu and 

Pb 
Poultry litter Soil 

Acid soluble Cd in soils modified with 
poultry litter biochar was 8% to 10% 
which was lower than in the control 

group. 

Lu et al. 2018 

15 Cu Broiler litter Soil 

Cation exchange; sorption on mineral 
ash content; electrostatic 

interaction; complexation by 
surface functional groups 

Uchimiya et al. 
2011 
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Limitation of biochar application on soil and 
potential risks 

Biochar use as an agricultural modification in 
agricultural structures has gained notoriety over 
the previous 20 years all because of its 
remunerations, involving carbon sequestration, 
renovating despoiled soils, growing crop 
production, and retreating ground water and water 
contamination, amongst other soil modifications. At 
present-day, though, there are still approximately 
restrictions to the wide spread usage of 
applications of biochar in up-to-date farming. For 
example, the great dosages of biochar application, 
as those characteristically needed to have a 
constructive effect on crop production and soil 
strength, has inhibitory special effects on soil 
getting old.  

Subsequently, irregular and split uses of 
biochar with the passage of time would be needed 
in the extended time periods with circumstances of 
biochar usages for soil improvement and additional 
proficient nutrient recycling in the soil (Kavitha et 
al. 2018). According to Anyanwu et al. (2018) 
matured biochar present in the soil has damaging 
effects on the development of earthworms. 
Additional, matured biochar has has showed 
decrement in the shoots and roots biomass of rice 
as well as tomato plants. Furthermore, evidence 
revealed that the biochar application can reduce 
diffusivity and thermal conductivity of the soil; 
consequently, it can adversely affect biochemical 
processes of the soil (Zhao et al. 2016). In other 
circumstances, soils modified with biochar 
exhibited less absorption of P and Fe due to the 
sorption/precipitation of these nutrients (Kim et al. 
2016; Joseph et al. 2018). Likewise, the great 
sorption capability of maximum biochar types 
decides that the biochar can easily sorb herbicides 
and pesticides, which can reduce their 
effectiveness as modifications and enhance the 
complications of great resistance in pathogens or 
weeds against specific pesticides or herbicides 
(Liu et al. 2018). 
 
CONCLUSION 

Through this review paper, we’ll be able to 
study the sources of heavy metals in soil, their 
harmful effects on human, plant as well as on 
animal life and the effectiveness of biochar to 
reduce the toxicity of heavy metals in soil through 
the process of remediation. The over manipulation 
and incorrect use of soil/soil material has, and 
unless addressed, will remain to adversely effect 
on attaining prerequisite food manufacture ranks 
and the biodiversity sustainability. The soil 

pollution by inorganic substances is a main issue, 
predominantly regarding heavy metals and their 
lethal impact, on agricultural production and quality 
of products and health. Generally Cu, As, Zn, Cr, 
Ni, Co, Sb, Th, Hg, Pb, Se, Cd and Si are all heavy 
metals that are found in soil. Biochar can possibly 
be utilized to decrease the leach ability and 
bioavailability of organic impurities and heavy 
metals in soils through the processes of adsorption 
and many other physicochemical reactions. Use of 
biochar for the purpose of remediation of polluted 
soils may give a new solution to the problems of 
soil pollution. 
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