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B crarbe u3110)KeHBl OCHOBHBIE MOMEHTHI-TPEOOBAHUS COTTIACHO HOBOBBeNEHHOM KoHBeHIMN MO (anmi. International Maritime
Organization, IMO) (B 4yacTHOCTH, GoJiee «yx)ecToueHHOe» TpeboBanue D-2). ITo 3amaHHON KOHBEHLHMH (CCHUIASCh HAa OCHOBHBIC
NpaBHjIa U MPUICPKUBASCH OCHOBHBIX TPeOOBAHHMI) aBTOpaMU CTAaThbU IIPHBE/ICHA COBEPILEHHO HOBas KOHIENIMS 10 pa3padoTke
YCTAQHOBKH ISl OYHCTKH OaJIACTHBIX BOX MOPCKHX CyHOB. 3a/laHHasi KOHIEIIUS OCHOBAaHA HAa HAHOTEXHOJOTHYECKUX IPHHIMIAX
YCOBEPIICHCTBOBAHHUS OYHCTHOTO COOPY)KEHHMS OalTacTHBIX BoJ. Hajuiexalum npenMyIecTBOM SBISICTCS «OH-BKIFOYCHUE) B IIPE/]I-
JIOKEHHOH yCTaHOBKE, C OJJHOH CTOPOHBI, MOIIHOTO XMMHYECKOTO peareHra, ¢ JPYroi e — BbICOKOTEXHOJOTHYHOE KOHCTPYKTHB-
HOE pelleHHe, 03BOoJIsIoNIee N30eKaTh NTyOOKOT0o «3apaskeHus» 0ajUIaCTHBIX BOJ OT MHBA3MBHBIX YY)KEPOIHBIX BUIOB, B YACTHOCTH,
TaK)Ke MHANKATOPHBIX MHKPOOOB (TOKCHKOTE€HHBIH BHOPHOH XOJEpPHI, KUIIEUHAs MaJI0YKa, KUIICUYHbIE YHTEPOKOKKH) KaK CTaHAApT
37I0pOBbS YeloBeKa. Kitouegvie €1064. OUMCTKA OAIIACTHBIX BOJ, «OU-BKIIFOYCHUE.

YcraHoBKa Ui ouuIIeHHsT 0ajsactoBux Boa. Macaos 1.3., Jlaninsn A.I., Tipou-BopobiioBa H.b., PomanoBcbka O.P.,
Bba6ak A.OQ. Y crarTi BUKIAJCHO OCHOBHI MOMEHTH-BUMOTH BIAMOBIIHO 10 HOBOBBeneHOi koHBeHmii IMO (anmi International
Maritime Organization, IMO) (30kpema, OibII «KOpCTKa» BUMora D-2). 3a 3aaHor0 KOHBEHIIEIO (TIOCUIIAIOYKCH Ha OCHOBHI ITpa-
BHJIA TA JOTPUMYIOYHCH OCHOBHUX BHMOT) aBTOPAaMHM CTAaTTi MPUBEICHO a0COMIOTHO HOBY KOHIEHIIIIO 3 PO3POOICHHS YCTAaHOBKHU IS
OUHIICHHS 0aITaCTOBUX BOJ MOPCHKHUX Cy/ICH. 3aaHa KOHIICIII[isl 3aCHOBaHA HA HAHOTEXHOJIOTTYHHUX MPUHIIUAIIAX YIOCKOHAJICHHS OYKC-
HOI criopynu OanactoBux Box. HanexxHoro mepeBaroro € «0i-BKIIOYEHHSD» Y 3aIlPOIIOHOBAHINH yCTAaHOBII, 3 OJJHOTO OOKY, IIOTYKHOTO
XIMIYHOTO peareHry, 3 iHIIOr0 — BUCOKOTEXHOJIOTIYHE KOHCTPYKTHUBHE DIIICHHS, L0 JO3BOJSIE YHUKHYTH IIHOOKOTO «3apayKCHHSD»
0anacTOBHUX BOJ 1HBa3UBHUMU YYXKOPIAHUMH BUAAMH, 30KpeMa, TAKOXK IHAUKATOPHUMH OaKTepisiMU (TOKCUKOTCHHHUH BiOPiOH XONepH,
KHILIKOBA MAJINYKA, KUIIKOBI eHTEPOKOKH) SIK CTAHIAPT 340POB’ sl JMIONUHU. Ki0u06i c106a: 04MCTKA OaaCTHUX BOJ, «Oi-BKIIIOUCHHSD).

Ballast water treatment plant. Maslov 1.Z., Danilian A.H., Tiron-Vorobiova N.B., Romanovska O.R., Babak A.O. The article
deals with the requirements in accordance with the new IMO convention (in particular, the stricter D-2 standard). Referring to the basic
rules and adhering to the basic requirements for the given convention, the authors of the article present a completely new concept for the
development of an installation for the treatment of ballast water of ships. The given concept is based on nanotechnological principles
for improving the ballast water treatment plant. The advantage is the “bi-inclusion” in the proposed installation, on the one hand, of
a powerful chemical reagent, and on the other hand, a high-tech constructive solution to avoid deep “contamination” of ballast water
from invasive alien species, in particular, also indicator microbes (toxicogenic cholera vibrio, E. coli, intestinal enterococcus), as the
standard of human health. Key words: ballast water purification, “bi-inclusion”.

I[MocranoBka npodaemsbl. 11 centsiops 2017 roxa
BCTYIIMJIa B CHJTy HOBasi KOHBEHITHS IO OYMCTKE Oaj-
JACTHBIX BOJ MOPCKHX CyIOB. boipmioe kommdaecTBo
CYZIOB, a 3T0 0K0JI0 40 ThIC. €IMHUII, HECITOCOOHBI TIepe-
WTH K HOBBIM TpeOOBaHUsAM cTaHaapra D-2, mpensiny-
Iee OCBUICTEIHCTBOBAHNE MPOBOIMIOCH B MEPHOI C
8 cenTs0ps 2014 no 8 centsiops 2017 rona. Cyna, po-
IICIINE OCBUACTEIFCTBOBAHNE B YKa3aHHBIN NEpHO,
JIOJDKHBI TIPUNATHA K COOTBETCTBUIO cTaHmapra D-2 He
MO3KE BTOPOTO OCBUACTEIHCTBOBaHMA. CIOXKHOCTH
mepexoqa COMpPsDKEHBI B OCHOBHOM C (DMHAHCHpPOBa-
HHUEM COBPEMEHHBIX TEXHOJOTHH TepeoOopyIoBaHUS
U TOKYNKU JOPOroCTOAIUX OYUCTHBIX YCTaHOBOK
OaJIIaCTHBIX BOJA. DTO IOATBEPIKIACTCS 3asBICHUEM
[eHepanbHOrO CeKpeTaps MEXIyHApOIHOW TaiaTsl
cynoxonctBa ICS Ilutepa Xunumndda. [omydenne

cepTU(UKaTa COOTBETCTBHS HOBBIM TPEOOBAHHUIM
MexayHapoqHOH KOHBEHIIMH O KOHTPOJIE CYIOBBIX
0ayTacTHBIX BOJ, OCAIKOB ¥ YNPaBICHUS HUMH JacT
BO3MOXHOCTh 3HAYUTEIHHO YIYYIINTH COCTOSHHE
BOJ MHUpPOBOTO OKeaHa OT JAlbHEWILET0 UX «3apaxe-
HUSD U TPEKPamIeHus PaclpoCTPaHeHUSI HHBAa3HBHBIX
BOIHBIX BHJOB, KOTOPBIE MOTYT BBI3BATH KaTacTPOQH-
YECKHUE MOCIEACTBHUS JJIST MECTHBIX YKOCHCTEM, TTOBIIH-
SITh Ha OMOpa3sHOOOpa3We W NMPHUBECTH K CYIICCTBEH-
HBIM JKOHOMHYECKAM moTepsM. OO0 3ToM 3asBisIeT
I'enepanpusiii cexpetaps IMO Kurax JInm. Lenstii psin
CTpaH BBICTYIIHII C HHUAIIMATUBOW 00 OTCpPOYKE HOBBIX
tpeboBanuii (bpasumus, Muaus, Hopeerusi, octposa
Kyka, JIubGepust, BenmukoOpuranusi), ObLIO MPEAIIOKEHO
OCYIIECTBUTH MepeodopynoBanue B nepuoxa ¢ 2022 mo
2024 romer1 [1].
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Zinc in the dry substance of the sapropel of the coast-
line and the lower section differed by 1,78% (p <0,001).
The revealed changes in the localization and levels of
accumulation of some heavy metals in sandy deposits
indicate the selective ability of humic acids to bind met-
als. In addition, the properties of humates of the corre-
sponding heavy metals in terms of dissociation, hydroly-
sis and dissolution and, consequently, evaporation from
sapropelic water were uneven.

Taking into account the recommendations of sci-
entists concerning preparation of bottom sediments
of lakes for exploitation, one type of slime (organic
sand) lasted 180 days. Selected samples were evaluated
organoleptically, chemical composition and acidity were
determined. Experimentally it was discovered that after
storage, the lake of dirt species was densified, the color
changed, acquired a specific, not characteristic fresh
sapropel, the smell. The acidity of such sapropel was
6.8 units. Due to convection and diffuse evaporation, the
humidity was lower. The content of organic matter in
the dry matter increased to 75,66 =+ 1,032%, humus — to

25,9 +0,083%, nitrogen — 2,46 + 0,050%, phosphorus —
0,21 £ 0,008%, potassium — 0,13 £ 0,002%.

Conclusions. The appearance and deposition of bot-
tom sediment determines its chemical composition and
properties. A regularity is established between the depth
of occurrence and the content of organic matter, humus
and nitrogen in lake mud. Most elements of ash are
found in bottom sediments of clay type. The localiza-
tion and dynamics of the content of heavy metals in the
bottom sediments is uneven and depends on the depth
of occurrence. After six months of storage, the chemical
composition and properties of organically sandy depos-
its are changing.

Prospects for further development in this direction
will be directed to studying changes in different types of
deposits after annual storage in the natural environment,
with or without consolidation. The content of organic
matter, humus and dynamics of heavy metals in sapropel
after storage was investigated. It will also be interesting
to study changes in the composition and properties of
sapropel for different methods of melioration.
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parison with clay bottom sediments. A similar trend was
observed in the dynamics of the mass fraction of total
nitrogen. In particular, the lower section of the mixed
sapropel of algae had a higher concentration of nitrogen
compared with organically sandy — by 0,12%, and com-
pared with clay — by 0,24% on a dry matter basis.

It was found that most ash was found in bottom sam-
ples of clay deposits (96,7% vs. 94,8% in mixed algae
and 96,5% in organic sand). The smallest number of ash
elements was found in the mixed bottom sediments of
the waterfall of the coastline — 86,9% on the basis of dry
matter (Table 2).

The digital material in Table 2 indicates that the type
and location of bottom sediments is determined by their
ash composition.

When studying the content of metals in sandy sap-
ropel, it was found that samples of the bottom cut
exceeded even the samples of the surface layer by cop-
per content (the difference was 0,6%). The mass frac-
tion of manganese in the sandy sediments decreased,
depending on the place of occurrence from the coast-
line to the bottom layer. Mineral salts of manganese
were found in samples of the bottom cut. The differ-
ence was 3,7% (p < 0,001) (Table 3).

Table 1
Localization and content of humus in bottom sediments of different species,
depending on their place of occurrence, % in absolutely dry matter, n=3, M+ m
Location and depth Types of bottom sediments:
of occurrence mixed sludge from algae | organic sandy bottom silt | argillaceous
Coastline 4,89 £ 1,85 3,15+ 1,34 2,81+0,33
Coastline (3 meters from the coast) 6,33 £ 0,05 4,05+0,15 3,21 +0,18
Section at the bottom 8,56+ 1,12 4,85 +0,03 3,95+0,56
A layer of silt from below 12,58 +£1,83* 6,18 +0,11%* 3,03 +1,33
Table 2
Chemical composition and properties of sapropels of different species,
depending on their place of occurrence, % in absolutely dry matter
mixed sludge from organic sandy bottom .
. argillaceous
algae silt
t| E g t| £ g .| E
22| 3 | & T2 2 |& 32| 8 =2
S| & | 2 S| 2 | o S| = | =
Indexes .E E S| ¢ |== .E E S| @ =& .g E S| @ |= %
2 |Cel € |E2| B e € |22 B || £ |2
s | 25| & |°2| 8 | 28| =2 |8 = | g5| & |2 =
S | .5 S | 2| o | .E | =R o | .E s | =
O |EE| = |8 O |SE| = |2 O |EE| = | =8¢
22| 2 | = 22 S | = 2| & |<«*
o= B 2 o= B :f: S| B
@) 3 @) 3 @) 3
Mass fraction of organic matter | 11,8 | 10,0 | 12,5 | 189 | 4,6 | 6,1 82 | 95 | 50 | 48 | 59 | 46
Mass fraction of ash 86,9 | 90,0 | 923 | 94,8 | 958 | 93,9 | 950 | 96,5 | 92,2 | 94,0 | 948 | 96,7
Mass fraction of nitrogen 0,19 | 021 | 0,24 | 0,36 | 0,19 | 0,14 | 0,18 | 0,24 | 0,13 | 0,12 | 0,14 | 0,12
Mass fraction of total phospho- | 30 | (26 | 038 | 049 | 0,18 | 0,13 | 0,15 | 025 | 035 | 030 | 075 | 1,05
rus (P,O,)
?I’[(ags)fracnon of total potassium | 4 45| 175 | 150 | 148 [ 0,50 | 0,60 | 052 | 068 | 23 | 256 | 3.58 | 425
2
g}fangis fraction of calcium 0,69 | 0,64 | 0,45 | 0,91 |2,05| 0,62 | 1,25 | 2,85 | 6,15 | 6,25 | 8,0 | 103
Table 3

The content of heavy metals in sandy sapropel depending on the place of occurrence,
mg/kg of absolutely dry matter

Mass fraction Coastline - pomSt:ection

of metal: Coastline (3 meters from the coast) | at the bottom Alayer of silt from below
Copper 0,30 = 0,002 0,20 +0,010™ 0,28 £0,012 0,36 +0,009™
Manganese 18,75 £ 0,015 15,63 +0,030™ 17,88 +0,005™ 15,05 £ 0,006™"
Zinc 1,56 =0,003 1,20 + 0,009 1,25 +0,050™ 3,34+ 0,010™
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and silt — not more than once every 6 years. The recom-
mended rate of introduction of river silt in the sandy-
clay soil is 8 kg / m?, for loam — 4 kg.

In addition, the river mule is mixed with fallen leaves,
weeds, vegetable and household waste. Particularly
appreciated compost from river silt with chicken waste.
It is recommended to add vegetable crops to the fol-
lowing compost: for beets and potatoes (8 kg per m?),
cabbage, carrots, cucumbers (3,5 kg per m?), tomatoes
(1,5 kg per m?); Radish, onion (4,5 kg per m?) [7; 11].

The analysis of recent publications and centuries-old
experience shows the importance of bottom sediments
and in fact silt. With mules, improving the quality of
the soil, increasing its fertility, increasing the immunity
of garden crops, accelerating their growth and devel-
opment. The earth becomes free, breathable, keeps the
moisture longer. The content of humus in the fertile soil
layer and the activity of beneficial microflora increases,
suppresses pathogenic microflora.

From sapropel, river silt differs not only in color,
but also in percentage content of nutrients. So, in the
latter only 20% of organic substances, and in sapro-
pel — 97% [13]. However, many experts consider sap-
ropel varieties of silt. The basic condition, which should
correspond to sapropel, — it can not be extracted in res-
ervoirs, where flows of large industrial enterprises take
place. Admixtures of heavy metals, harmful and toxic
substances can destroy the culture or be deposited in
fruits and vegetables, causing irreparable damage to the
human body.

Therefore, the study of the chemical composition,
properties of sapropel has a great scientific and practical
significance. In view of this, the purpose of our research
was to study the differences in the concentration of
organic matter, humus, individual minerals in sapropel
of different species and species, depending on the depth
of occurrence and the cut water, as well as after storage.

Material and methods of research. To achieve this
goal, the following tasks were formed: to determine the
type and type of bottom sediments (sapropels) in sep-
arate reservoirs (descents) of the Vinnitsa district; to
select samples of lake mud of different species at sev-
eral points of the fence (near the coast at the point of
cutting water and at a distance of 3 m from it); to study
different layers of bottom sediments (bottom sediments,
bottom sediments) by chemical composition and prop-
erties. After removal, the samples were left in neutrali-
zation medium. Six months after storage, the content of
dry matter, humus, heavy metals and acidity of sapropel
was determined.

The chemical composition and properties of bottom
sediments were determined according to the current
norms: moisture content — according to GOST 13-85,
pH — according to GOST 17979-88, mass fraction of
organic matter — according to GOST 2798088, mass
fraction of ash — according to GOST 2671485, mass
the share of total nitrogen — according to DSTU 7169—
2010, the mass fraction of total phosphorus — according

to GOST 26717-85, the mass fraction of potassium —
according to GOST 26718-85, the mass fraction of cop-
per — according to DSTU 4770.6-2007, the mass frac-
tion of manganese — according to DSTU 4770.1-2007,
the mass fraction of zinc is DSTU 4770.2-2007.

The digital material was statistically processed for N.
Plochinsky (1969). The resulting digital data was pro-
cessed using MS EXEL 98 and Windowse, a statistically
processed Student. The results were considered statisti-
cally significant at p < 0,05, p < 0,01, p <0,001. In the
table material of the work the following symbols were
taken: *p < 0,05, **p < 0,01, ***p <0,001.

Research results. The most valuable part of bottom
sediments is an organic substance, which is formed as
a result of biochemical transformation of animal and
plant residues. For example, dead plants subsequently
form deposits of cellulose, hemicelluloses, low molec-
ular weight carboxylic acids and their salts. Nitrogen-
containing macromolecular compounds of plants and ani-
mals turn into non-protein compounds, in which amines,
amino acids and their derivatives predominate. Nitrogen-
containing heterocyclic of the bottom sediments are rep-
resented by humic acids. According to various data in the
bottom sediments (lake, swamps or river mules), their
concentration varies from 4% to 14%, and in sapropel —
up to 50-60% [2; 13]. The value of humic acids is to
create a specific metabolic environment and deposition
of individual trace elements. Moving heavy metals, as
noted by the council of authors, are not able to dissoci-
ate, most of them insoluble in water. Therefore, when the
proportion of humus in the bottom sediments increases,
their toxicity is reduced as organic fertilizers [8; 14].

Table 1 shows the localization and content of humus
in lilies of various types of mules, depending on their
place of origin. It has been experimentally established
that the largest amount of humus contained a mixed
deposition of algae. In addition, a general tendency to
increase the humus compounds depending on the place
of their occurrence (from the coastline to the lower
layer) is established. However, samples of clay bottom
sediments of the lower layer revealed 0,18% less humus
than the silt layer at a distance of 3 m from the coast and
0,92% compared with the bottom layer.

In our opinion, a decrease in the amount of humus in
the lower part of clay mud is due to mass sealing under the
pressure of organic deposits and a decrease in the migra-
tion of nitrogen-containing compounds to heavy loam.
Therefore, in the long run, when harvesting such lake
mud, scientific recommendations should be followed:
the amount of plowing floor should not exceed 10%.

Study of the biochemical composition of dry matter
of bottom sediments has yielded mixed results. Thus, the
content of organic substances and common samples of
nitrogen, mixed with sapropel of algae, prevailed ana-
logues, regardless of their place of origin. Most of the
organic compounds contained samples of mixed algae of
the sapropelic bottom. They contain 9,3% more organic
matter compared to organo-sand and 14,5% — in com-
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of reservoirs in Vinnitsa region ranks first in Ukraine.
In addition, 4.8 thousand artificial reservoirs were built
in Vinnitsa oblast: 52 reservoirs with a total area of over
9,6 thousand hectares and 4845 reservoirs occupying
24,1 thousand hectares [1].

The total area of land of the water fund of the
Vinnitsa region, according to expert estimates, is more
than 114 thousand hectares, including land occupied
by water — 41 thousand hectares, hydro technical struc-
tures — 2 thousand hectares, open wetlands — 29 thousand
hectares, coastal protective strips — 42 thousand hectares.

A very characteristic feature of the Southern Bug
River basin, which distinguishes it from other major riv-
ers, is a very large overregulation. More than 9,900 arti-
ficial reservoirs are created in the basin, their total vol-
ume is about 1,5 km?3, which is practically equal to the
runoff in shallow waters (95% of supply). The pool has
9 755 ponds with a total capacity of 647 million cubic
meters. M and the area of the water mirror 55,3 thou-
sand hectares. The largest number of reservoirs was built
in Vinnitsa (3 400), Cherkassy (2 183) and Kirovograd
(2 174) areas.

Water resources of Vinnitsa region are considered
one of the richest in Ukraine. However, their use and
intensive development are not carried out. One of the
promising directions of using resources in the water
sector is the production of sapropel and river silt. From
ancient times, bottom sediments of reservoirs were con-
sidered an effective fertilizer, a source of organic mat-
ter — humus and minerals. Sapropeli used in the national
economy as mulch, raw material for chemical synthesis,
feed products [1; 3].

An analysis of recent publications has shown that
active use of river deposits is in Ukraine. According to a
number of scientists [4; 8], on the territory of the Rivne
region there are sapropels of practically all types, classes
and species. The most common are organic clay —
1 940,7 thousand tons, organic glands — 1 949,8 thou-
sand tons, organ sandstone — 1 732,4 thousand tons,
clay-limestone — 1 019,9 thousand tons. Total reserves
of the sapropel region, calculated on the basis of inven-
tories of materials and amounted to 139 000 thousand
UAH tons. At the same time, the balance is 8 381,3 thou-
sand tons. Most lake deposits of Sapropel have reserves
of more than 100 thousand tons and an area of up to
0,5 km?. The depth of deposits in lakes is quite sufficient
for industrial excavations, and the area is acceptable for
the use of hydraulic engineering.

According to Yu. Penchuk [5], there are several
enterprises in the production and processing of sapropel
in Ukraine: “Volynprofos” (Volyn region), “Sapropel-
center” and “Dobrin” (Kyiv region). The total volume
of extraction from different sources is from 120 to
200 thousand tons per year.

In the Vinnytsia region, in the urban-type village of
Stryzhavka, the Vinnitsa region, samples of river silt,
suitable for use as fertilizers, were selected during the
purification of the Desenka River and coastal amen-

ities. According to the director of the Department of
Agrarian Development, Ecology and Natural Resources
of the Vinnitsa State Administration M. Tkachuk, the
sludge can be used as organic and mineral fertilizers. He
showed high content of ash elements, and the acidity of
the deposits was optimal for introduction into the soil [3].

In the Kherson region, in the reserve area of the
Oleshkovsky Desert, in the experimental zone sapro-
pel began to be used for the enrichment of sandy soils
in the cultivation of the Crimean pine. According to
V. Tyshchenko, the head of the regional department of
forestry and hunting, the Crimean pine began to plant an
experimental plot near the village of Nechaev on sapro-
pel. Private plants offered sapropel and developed tree
planting technology to preserve seedlings, soil moisture
delays, humus of sand and available minerals [6].

As noted by a number of scientists [2; 7], river
deposits can be used as organic fertilizers. The chemi-
cal composition of the sludge in each reservoir can vary
considerably. It depends on many parameters: depth,
flow rate and other characteristics. In dry matter in the
middle bottom sediments contain about 2% nitrogen,
0,5% phosphorus and 0,4% potassium [9]. This exceeds
the same indicators of cattle manure. It can be compared
with siderites. It is an environmentally friendly product
that does not reveal any harmful effects on the human
body. Moreover, sludge deposits have the ability to
attract harmful substances to themselves, thus purifying
the soil and preventing them from getting into plants.
One of its main advantages over the manure lies in the
fact that the mule decomposes very rapidly in the soil
and does not require long composting. In addition, it is
an effective stimulant of growth, has a pronounced anti-
septic and antimicrobial action, restores normal micro-
flora of the soil. With silt, you can clean the soil from
various bacteria, diseases and even pests. It does not
have active weed seeds.

River deposits are added to any compost. It will
help to disinfect even feces, which makes it possible to
quickly obtain absolutely safe fertilizers [7; 11].

As scientists point out, the use of sapropel does not
preclude the introduction of other types of mineral or
organic fertilizers into the soil. The positive result from
its use is much longer than the use of humus, and is up to
10—12 years. And even in case of excessive introduction
into the soil there are no negative consequences. In addi-
tion, river deposits can be used as compost for complex
substances: sawdust or bark. It is ideal for heavy soil
due to the high content of sand. According to the rec-
ommendations of some scientists [2; 10], sludge should
not be used immediately, as soon as it is removed from
the bottom. In order to make it as effective as possible,
it should be kept for at least a year. During this time it
is oxidized, from humic acids bind and remove the salts
of heavy metals. In the future it should be used in sizes
up to 3 kilograms per square meter of area. At the effi-
ciency of 1 kg of river sediment is equivalent to 500 g
of manure. However, the latter is used every 2 years,
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The article presents the results of experimental studies of biochemical composition and properties of silts of different species.
The localization of humus, organic matter and individual minerals in silt of different species depending on depth of occurrence has
been investigated. For analysis, biogenic, clastogenic and mixed silt reservoirs of Vinnitsa region were used. It has been experimentally
proved that silts of different species differ significantly in the content of dry matter, humus, individual macro- and trace elements,
moisture and acidity, depending on the depth of occurrence. Key words: silts, species and species, chemical composition, physical and
chemical properties.

Jlokaaizanis 0iorymycy i MiHepaJIbHHX CIIOJIYK y IOHHUX BifikiafeHHsAX pi3Hux BuaiB. llleBuyk T.B., 3aBosoka I.I. Crarta
MIPUCBSYEHA BUBYCHHIO BiIMIHHOCTEH y KOHIIEHTpAIIil OPraHiqHOI pEIOBHHH, TYMYCY, OKPEMHUX MiHEPAJIbHUX PEUOBHH y JOHHUX BiJl-
KJIaICHHAX PI3HOTO BUY 3aJICKHO BiJl IMIMOMHH 3aJITaHHsL, a TAKOX MiCIs MIBPIYHOTO 30epiranHs 03epHOTO MYJIy B HATHBHUX YMOBaX.
ExcriepuMeHTaIbHO BCTAHOBIICHO, 110 HAHOUIBINY KiJIbKICTh FYMYyCy MICTHIIM 3MilllaHi BOJOPOCTEBI BigKiIaJeHHs. Y 3pa3kax [IHHU-
CTHX JIOHHHX BiJIKJIaJIeHb JIOHHOTO mapy BusiBieHo Ha 0,18% MeHIIe ryMycy MopiBHSIHO i3 IapoM MyITy Ha BijicTaHi 3 M Bij Oepera Ta
Ha 0,92% mopiBHAHO i3 IPUIOHHAM IIApOM. 3a BMICTOM OPTaHIiYHOI PEYOBHHH Ta 3arajbHOTO a30Ty 3pa3KH 3MiIIaHO-BOZOPOCTEBOTO
CaTpoIIeITIO MIEPEeBaKAIN AHAJIOTIB HE3aJIeKHO BiJ Micus 3aisranss. HaiiOinpie opraHiky MiCTHIIN 3pa3KH 3MIIIAaHO BOZOPOCTEBOTO
CarpoIeITo MPUAOHHUX 3Pi3iB. AHAJIOTIYHA TCHICHIIS 30epirasacsi B AMHAMILII MACOBOI YaCTKU 3arajbHOro a3oty. Haiibinblie 305mm
BUSIBIJIOCS B JIOHHUX ITP00ax NIMHUCTUX JOHHUX BigKiIaneHHsx (96,7% nporu 94,8% — y 3mimmano-BogopocrteBux ta 96,5% — y opra-
HIYHO-TIIIAHKX ), @ HAIIMEHIIIE — Y 3MillIaHUX BOJOPOCTEBUX JOHHUX BiIKIaeHHIX OeperoBoi siHil — 86,9%. [1ix yac BUBUCHHS BMICTY
METaJiB y MII[AHOMY CarpoIesi BCTAHOBJICHO, 110 32 BMICTOM MiJli 3pa3Ky JOHHOTO 3pi3y MEPEBUILYyBaIH HaBITh 3pa3KH IIOBEPXHEBOTO
mapy (pizuuns craHoBmiaa 0,6%). MacoBa yacTka MapraHIIO B IIIAHUX JOHHHUX BiJIKJIAICHHIX 3HIDKYBAJIACs 3aJISKHO B MiCIIs 3aI1s-
raHHs, BiJ OeperoBoi JIiHii 10 IPHIOHHOTO Mapy, a HaiiMEeHIIe — y 3pa3kax JIOHHOTO 3pi3y. Pizuuiyst cranosmia 3,7% (p < 0,001). Comi
LUHKY, HABIIaKH, HAKOITUYYBAJIKCS B TOHHHUX BIIKIaJCHHSX, a B CyXill peUOBHHI MyJTy O€peroBoi JiHii Ta JOHHOTO 3pi3y BiIpi3HSINCS
Ha 1,78% (p < 0,001). KpiM TOro, HeoHaKOBMMHU BUSIBHJIMCS 1 BITACTHBOCTI I'yMaTiB BiAMOBITHUX BaKKUX METAJIB IOAO AUCOLHANii,
TiIpoizy Ta po3YMHEHHs, OTXKe, eBaKyallii Bojoro i3 carpornenis. [licis 30epiraHHs o3epHUN MyJI BKa3aHOTO BUJY YIIIIBHHBCS, 3Mi-
HUB 3a0apBieHHs, HaOyB crienn(iTHOTO, HEe BIIACTUBOTO CBIKOMY Camporelto, 3anaxy, pH cranoBuna 6,8 ognHHIB. 32 KOHBEKIIT Ta
(y3HOTO BUITAPOBYBAHHS YaCTHHA BOJIOTH 3BiTpHIIacs. BMicT y cyxiif pedoBHHI OpraHigyHoi, Tymycy, a30Ty, hocdopy Ta Kaiito, Bi-
MOBI/IHO, 3pic. OTKe, BUJ, 3aJsIraHHsI Ta MiBPiuHAa BUTPHMKA B HATUBHMX yMOBaX JOHHOTO BiZIKJIaICHHsI BU3HAYAE HOTO XIMIYHUIH CKITa
i BactuBoCTi. [IepcrieKTHBH MOAANBIIOr0 PO3BUTKY B IILOMY HANpsiMi — BUBYEHHS XIMIYHUX 3MiH Yy JOHHHX BiJIKIaACHHSIX Pi3ZHOTO
BUJTy TICIJISL piYHOTO 30epiraHHs y MPUPOAHUX yMOBaX, 3 TepMeTH3alicio abo 6e3. Kuoyosi croea: TOHHI BiKIa[eHHS (carporeni),
TUTH 1 BUU, XIMIYHAHN CKJal, Qi3uKo-XiMidHi BIACTHBOCTI.

Jlokanu3anuss 0MOorymyca M MHHEPAJIbHBIX CO€MHEHHiH B JIOHHBIX OTJIOKeHUsIX pa3au4HbIX BHAOB. llleBuyk T.B.,
3aBoJioka I.U. B cTatbe npeacTaBieHs! pe3yabTaTbl 3KCIEPUMEHTAIBHBIX HCCIeIOBAaHUN OMOXUMHUYECKOTO COCTaBa M CBOMCTB campo-
nesiell pa3iauyHbIX BUAOB. MccnenoBaHa Jokain3alus rymyca, OpraHM4eckoro BEIECTBa U OTAEIbHBIX MHHEPAJIOB B CAlPOINENIAX
Pa3IMYHBIX BUIOB B 3aBUCHMOCTH OT NIIyOMHBI 3aneranus. st anann3a ObUTH UCTIONB30BAaHEl OMOTE€HHBIN, KIIACTOTEHHBIH W CMEIIaH-
HBII 03epHBII M1 BomoeMoB BuHHMIKOTO paifoHa. DKCIEpUMEHTANbHO JOKa3aHO, YTO CAMPOINEIH Pa3INYHBIX BHIOB CYIIECTBEHHO
OTJINYAIOTCS TI0 COAEPIKAHUIO CyXOTO BEILECTBA, TyMYyCa, OTAEIBbHBIX MaKPO- U MUKPO3JIEMEHTOB, T0KA3aTeIsIM BIaKHOCTH 1 KHCIIOT-
HOCTH B 3aBUCHMOCTH OT IIyOUHBI 3ajieranusi. Kiniouesble ciosa: calpoIeNy, TUIIBl U BUJIb, XAMUYECKHH COCTaB, (PU3NKO-XUMHYECKUE
CBOHCTBA.

is characterized by a slight inclination of the canal, the
tributaries of the Dniester have thresholds. The rivers

Vinnitsa region has large water resources. Its territory
is located in the basins of three major rivers of Ukraine —

the Southern Bug, the Dniester and the Dnieper, with
pools of 62, 28 and 10% respectively. The advantage of
the terrain contributed to the emergence of a large num-
ber of watercourses and the creation of artificial reser-
voirs. As you know, for the tributary of the Southern Bug

feed on rain (48%), snow (25%) and underground water
(27%). Water mineralization of calcium bicarbonate. In
total on the territory of the oblast flows 3,6 thousand riv-
ers and streams, with a large number of artificial reser-
voirs — reservoirs and ponds. In particular, the number
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