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cellulose (38.2%), which justifies the feasibility of enzymolysis to increase the nutritional value of feed
additives.

Pe3ynbraToM AisIIBHOCTI MiAIPUEMCTB IEPBUHHOTO BUPOOHHUIITBA € MIOPIUHE YTBOPEHHS 3HAYHUX
o0csriB TBepAUX BiaxoAiB (moHaa 80 TUC. TOH), CKUAIB KOHIIEHTPOBAHUX CTIYHMX BOA (mpudau3Ho 280
THC. M°), 3pOCTaHHA 0OCATIB BUKHAIB B armMocepy (6:1u3bko 2 THC. TOH). Bapro 3a3HauuTH, IO
ocHoBHa nousst (moHaa 90%) BkazaHWX OOCSTIB IIKIJIMBUX BIUIMBIB BHUPOOHHUIITBA HAa KOMIIOHEHTH
JOBKUIIIS MPHUIMAIa€ came Ha MiANPHUEMCTBA MEPBUHHOTO BHHOPOOCTBa. Bigxoan BHHOPOOCTBa MarOTh
IIPOKY HOMEHKJIATYypy Ta cnenudiuyHuii CKiaj i 32 YMOB PO3MIMICHHS iX y KOMIIOHEHTaX JIOBKIJUIS
CHpUSIOTh (HOPMYBaHHIO €KOJOT1YHOI HeOe3neku. [lpu mpboMy 3a CBOIM CKJIaloM BOHH MOXYTh OyTH
3aJydeHi y MpoIecH MepepoOKu 3 OAep KaHHSM BTOPUHHUX CHPOBHHHHUX Ta €HEPreTUUHUX PECYPCIB.
Takum YMHOM, BUHHMKA€E HEOOXITHICTh yJIOCKOHAJIEHHS ICHYIOUMX Ta PO3POOKM HOBMX OpraHizariiiiHo-
TEXHIYHUX PIIIEHb 13 MiIBUIIECHHS PiBHS €KOJIOTIYHOT O€3MeKH 3a3HaY€HUX MiANPHEMCTB.

PoGoTa npucBsyeHa po3B’si3aHHIO aKTyaJlbHOI'O HAYKOBO-TIPAKTHYHOTO 3aBIAaHHS, L0 MOJIATAE B
PO3po0IIi METOOTOTTYHUX MIAXOIB O KOMILJIEKCHOT OI[IHKH Ta MPOTHO3YBAHHS BIJINBY HiANPUEMCTB
MEPBUHHOIO BUHOPOOCTBA HA KOMIIOHEHTH HaBKOJIMIIHHOIO CEPEIOBUIIIA.

Metoro po0OOTH € TiABHUINEHHS PIBHSA €KOJOTIYHOiI Oe3MeKd MiAMPUEMCTB TEPBUHHOTO
BUHOPOOCTBA HUIAXOM 3aMPOBA/KEHHS PO3POOJIEHOr0 KOMIUIEKCY OpraHi3aliiiHO-TeXHIYHUX 3aX0/lIB 3
yINpaBliHHSA €KOOE3MeKol0, M0 0a3yloThCsl Ha pe3ysbTaTaxX OLIHKM Ta TPOrHO3YBaHHS BIUIMBY
3a3HaYCHUX ITiJIPUEMCTB HA KOMIIOHEHTH JJOBKIIIIS.

BceraHoBieHo, 1o 3HaYUMHUM, 3 TOYKH 30py (QOpPMYBAHHS DIBHSI EKOJOTIYHOI HeOe3MeKH,
00’€KTOM YTIpaBIIiHHS € BUPOOHUY1 BiIXOU. YTIPABIIHHS IPYHTYETHCS Ha TOCTIHKEHHI 0COOIMBOCTEH
(dhopmyBaHHST HEOE3IMEKH, BUKOPHCTAHHI CIIOCOOIB 3HMIKEHHS 1HTEHCHBHOCTI HETaTHMBHOTO BILUIMBY 1
3abe3neueHHi i JOImycTUMOro PiBHS.

JlocmikeHo XiMIYHUHN CKJIaa TBEPAUX BUPOOHUUIMX BIAXOAIB (BMYABKU 1 rPeOCHIB) IMiAMPUEMCTB
MIEPBUHHOTO BHHOPOOCTBA Ta OOIPYHTOBAHO croci® iX yTmiizalii 3 oJep)KaHHSAM KOPMOBOI JJOOaBKH.
JloBeaeHO, 10 BUYABKU 1 TPeOCHI MICTSTH 3HAYHY KUIBKICThL 1entono3u (38,2 %), mo oOrpyHTOBYE
JOLUTBHICTH (PEPMEHTOITI3Y 3 METOO 301/ILIICHHS Xap4uOBOi I[IHHOCTI KOPMOBOI JOOABKH.

I3 3acTocyBaHHAM METO/IB KOPEISALINHO-PErpeciifHOro aHaii3y HMPOBEACHO MPOTHO3HY OILIHKY
e(EeKTUBHOCTI 3aCTOCYBaHHS PO3pOOJIEHNX 3ac00IB 1 CIIOCOOIB yNpaBIIiHHS EKOJIOTIYHOK Oe3MeKOr0
[UISIXOM MO0y I0BU MOJIENEH, 0 OMUCYOTEH 3aJIKHICTH HAHOUIBIII HMOBIPHOTO CTaHY HaBKOJIHUIITHHOTO
CepeloBMINa BiJ JIAIBHOCTI BHMHOPOOHMX TIi/INPUEMCTB, 30KpeMa, Big 00cary BHHOTpagy 1
BUHOMATepialy, 0 mepepoOIsI€ThCS.

BcranoBineHo, 1110 imeHTHDIKAIO JKepea HETaTHBHOTO BIIMBY BUHOPOOHUX MiANPHEMCTB Ha
KOMIIOHEHTH JIOBKULISL  JIONIJILHO TPOBOJUTH EKCIIEPTHUM METOAO0M OalbHOI OLIHKKM BCIiX
TEXHOJIOTIYHUX BHUPOOHMYMX MPOIECiB Ta iX Kimacudikamii 3riqHO CTYINEHsS BIUIMBY. B pesynbTaTti
BUKOHAHHS JIOCJIJKCHHSI BUPIMICHO aKTyallbHE HAyKOBO-IPAKTUYHE 3aBJAaHHS CTBOPEHHS KOMILIEKCY
TEXHIKO-TEXHOJOTIYHUX 3aXOJIiB TI0J0 YMPaBIiHHS €KOJOTIYHOK Oe3MEeKO MEPBUHHUX BUHOPOOHUX
I IITPUEMCTB.

IMPROVING THE TECHNOLOGY OF SOIL TREATMENT,

CONTAMINATED BY HEAVY METALS USING SOIL AMENDMENTS
Zaitseva E., Krusir G.
Odessa National Academy of Food Technologies

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 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

7



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 kg~! 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.

Table M2 1
Concentration of Cadmium in soil
Control Experiment 1: Experiment 2: Experiment 3:
(contaminated control + compost control + bone meal control + Cm+ BM
soil) (Cm) (BM)
C(Cd) - C(Cd) — 1L.5MPC C(Cd) =1.6MPC C(Cd) =0.8MPC
2.5MPC

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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Marepianu nyOJIKYIOTbCS B peAakiii MPEJCTaBICHUX aBTOPCHKUX
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