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IMPROVING THE TECHNOLOGY OF SOIL TREATMENT, 
CONTAMINATED BY HEAVY METALS USING SOIL AMENDMENTS 
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Odessa National Academy of Food Technologies, ONAFT, Odessa, Ukraine
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Abstract. The purpose of the study is to investigate the effect of various organic and inorganic soil amendments 
on the degree of purification of soils contaminated with heavy metals (HM). The focus was on biological - "soft" methods 
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in terms of environmental impact, as a way to remediate the soil in situ in order to clean the soil from HM. The scientific 
novelty of the work is to determine the effectiveness of the use of soil amendments for cleaning soils from HM.

Key words: heavy metals, decontamination, immobilization, soil purification, bioaccumulation, soil additives, 
in-situ treatment, soft methods, complexes sorbent-metal.

Soils perform the most important functions in all terrestrial ecosystems, so the ecological and geochemical state 
of the soil cover determines the stability of the Earth's biosphere - a necessary condition for human survival. Since the 
man-made load on soils leads to their degradation and reduced quality (quality and productivity indicators: particle size 
distribution, the presence of humus, plant nutrients, water and heat regimes; the degree of erosion, salinity, acidity, 
salinity, pollution, etc.), so for preservation of the biosphere is extremely important to keep the soil in a satisfactory 
condition. The soil can be compared to a natural filter, which detects the ingress of various pollutants, among which the 
most dangerous are HM [1]. They pose a great danger to both humans and natural and agricultural ecosystems, because 
these elements accumulate quickly in the soil, but their removal from the soil takes much longer time, which affects the 
change of soil's characteristics and leads to partial or complete reduction of their quality [2].

All methods of detoxification (removal) of HM are classified into physical, chemical and biological. The use of 
physical detoxification (removal and disposal of the contaminated layer, soil washing, electro-remediation) is quite 
limited. More common methods is the chemical detoxification, which is carried out by the interaction of HM cations with 
chemical components of the soil by the reactions of hydrolysis, oxidation - reduction, chemical sorption, etc. 
Phytoremediation consists of two fundamentally different strategies: phytoextraction - growing plants-
hyperaccumulators, capable of removing HM in significant quantities, and, conversely, phytostabilization - tolerant plants 
to a level of soil contamination of 1.5 MPC [3]. In more detail, among the measures of detoxification of soils contaminated 
with HM should be noted such as liming, application of organic fertilizers, use of natural and artificial sorbents, clay, 
application of soil amendments, bioremediation, phytomelioration, washing, removal of contaminants and others. [4]. 
The most promising  in our opinion, is the use of soil amendments.

As proved by our study (table 1), the application of amendments at the rate of 40 g to control reduced the 
concentration (C) of Cd by 40% and 36% after the Cm and BM application respectively, which proves the effectiveness 
of their use for purification soils with high concentrations of Cadmium. The treatment of contaminated soil by using Cm 
+ BM as a single combined soil amendment reduced the concentration of mobile form of Cadmium in the experiment 3 
by 68%, which is the best result obtained.

Concentration of Cadmium in soil
Control

(contaminated soil)
Experiment 1:

control + compost (Cm)
Experiment 2: 

control + bone meal (BM)
Experiment 3: 

control + Cm+ BM

Therefore, the use of various of soil amendments and their combinations is an effective way to reduce the mobile 
forms of Cd in the soil.
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