Muayxun A.I'., Haceksan I0.I1., ... ||

OYVCTKA IMTMTBEBBIX BO/I...

YIIPaBISIONLYIO CHCTEMY 2, KOTOpasi, B
CBOIO OYepe/ib, BBOJUT B PabOTy HCTO-
ynuk 1. [Tocne paspsna Garapeu BbICO-
KOBOJIBTHBIX KOHJIEHCATOPOB IPOHCXO-
JIUT 110/1a4a HaIpsDKEHHs! Ha SJIEKTPOI-
Hyto cuctemy 6. [Ipo6oii MexanexTpo-
JTHOTO HPOMEXKYTKa BBI3BIBAET DIEKT-
pHYECKUH BBICOKOTEMIICPATYPHBII pa3-
psiI B BOJIE, TOJ BO3JEHCTBUEM KOTOPO-
ro ee MHKpoOHas (uopa, B TEPBYIO
odepeb OakTepualbHas, HHTEHCHBHO
norubaer. Yucras Boja HacocoMm (Ha
puc.2 He TIOKa3aH) MOJAeTCs Ha X03stiic-
TBEHHBIC HYKJIBI.

Hcnonp3oBaHue HpeazaraeMoro Te-
XHHYECKOT0 peIIeHHs] MO3BOJSIET, BO-
TIEPBBIX, TPOBOANTE OYHCTKY BOJIBI He-
TIOCPEACTBEHHO B CKBA)KHHE C OJHOB-
PEMEHHBIM yBenM4eHueM eé nebura, u,
BO-BTOPBIX, NOBBICUTH CPOK JEHCTBHS
SNEKTPOAHOM CHCTEMBI 3a CUET 04l
HAaIPsDKEHHST Ha 3JIEKTPOJHYIO CHCTEMY

Jluteparypa

TOJBKO IIPU HAJIMYUHU BOJBI B paspsi-
HOM Kamepe.
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OF UNDERGROUND METAL
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This paper analyzes the danger of soil contamination with heavy metals. The paper shows a
specia danger of pollutants and their impact on the resistance of underground metal construc-
tions. Research was conducted on the example of contaminated soil of industrial eco-hazardous
enterprises of Chernigov region. Pollution on the total index of soil pollution (Zc) was assessed. It
was established that soil contamination of enterprises territories refers to the dangerous (soil cate-
gory 11, Zc = 32 ... 128). It was shown that such degree of soil contamination with heavy metals
reduces the resistance of metal constructions in it. Thus, the groups of steel 20 lasting quality are
classified as "little lasting". In order to control soil pollution with heavy metals developed syner-
gistic protective composition of secondary raw materials is suggested. It contributes to soil clean-
ing by 31-37%, and thereby reduces the corrosion activity of soil. Keywords: heavy metals, soil,
pollution, synergistic protective composition, metal constructions, destruction danger,
environmental hazards.

3a0pyAHeHHSI TPYHTIB Ba;KKHMH MeTAJIAMH SIK MepeIyMoBa PYilHyBaHHS MiJI3eMHHX Me-
TAJIOKOHCTPYKUiil Ta musixu ioro momepemxenust. Inmpke . JI. TIpoananizoBaHo HebGe3neky
3a0py/IHCHHS TPYHTIB BaKKHMH MeTanamu. [Toka3aHa ocobuiBa HeGe3IeKka MOIOTAHTIB, @ TAKOXK
1X BIUTMB Ha MIIHICTb Mi3EMHUX METaJOKOHCTpPYKIiil. JlocimipKeHHs MpoBeAeHI Ha TPUKIIai 3a-
OpyJHEHHX I'PYHTIB IPOMHCIIOBUX €KOJIOrO-HeOe3neuHux mianpueMctB YepHiriBmunau. OrniHo-
BayTH 3a0pyIHEHHS 32 CyMapHHM IOKa3HHKOM 3a0pyAHEHHs IpyHTY (ZC). YCTaHOBIICHO, 1O 3a-
OpyIHEHHS IPYHTIB TEPUTOPIil MIANPUEMCTB BiTHOCHTBCS 10 HeGesneuHoro (rpyHT |1 kareropii,
Zc=32...128). Tloka3aHo, 110 Taka CTyIiHb 3a0pyJHEHHs IPYHTY BOKXKUMH METAIaMH 3HAYHO
3HMKY€ TPUBKICTh METAJIOKOHCTPYKILii B HhoMY. Tak, rpynu TpuBkocTi ctami 20 kiacugikyoTs-
cst sk “ManoTpuBki”. s 60poTeOn 3 3a0pyIHEHHS I'PYHTIB BAXKKHMH METalaMH 3alPOIIOHOBAHO
PO3po0IEHY CHHEPTiuHy 3aXHCHY KOMIIO3HIII0 HA BTOPHHHINH CHPOBHHI, IO CHPUSE OYHCTLI TPY-
HTy Ha 31-37%. i 3HIKY€ KOPO3iiiHy aKTUBHICTb IPYHTY. Kni0406i co6a’ BaXkKi METaau, IPyHTH,
3a0pyAHCHHsI, CHHEPridHA 3aXMCHA KOMIIO3MILisl, METAIOKOHCTPYKIii, HeOe3neka pyilHyBaHHS,
eKoJIoTiuHa Hebe3mneKa.

3arpsi3HeHHe NOYB THKeJIbIMH MeTA/NIAMH KaK NPEINOChUIKH Pa3pylIeHHsl MOA3eMHbIX
MeTAJJIOKOHCTPYKIHMI 1 myTH ero npeaynpexaenus. Mamxe 1.J. [IpoanannsupoBana omac-
HOCTb 3arpsi3HEHUs I0YB TKEJIBIMH MeTauiaMu. TToka3aHa ocobast OracHOCTh MOJUTIOTAHTOB, a
TAaKKe UX BIMSHUE HA MPOYHOCTH MOJ3EMHBIX METaUIOKOHCTPYKIHii. McclienoBaHms POBEICHBI
Ha MPHUMEpEe 3arps3HEHHBIX IOYB MPOMBIIUICHHBIX 9KOJIOr0-ONMAaCHBIX NMpeANnpusTHii YepHUTroB-
wHbl. OLEHUBAIK 3arps3HEHUE 110 CyMMapHOMY IOKA3aTellio 3arpsi3HeHus moussbl (ZC). Yera-
HOBJICHO, YTO 3arps3HEHUE OYB TEPPUTOPUN NPEANPUSTHI OTHOCHTCS K omacHoMy (rpyHt Il
kateropuu, ZC€ = 32 ... 128). [Toka3zaHo, 4TO Takas CTEleHb 3arpsi3HEHHs TOYBBI TSDKEJIBIMU Me-
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TaJJlaMH 3HAYUTEIbHO CHHKAET IIPOYHOCTh METAJUIOKOHCTPYKIMIA B HeM. Tak, IpyInbl Ipo4yHOC-
i cranmu 20 xiaccuuuupyrorcs kak "Manonpounsie”. JIyist 60pbObI ¢ 3arpsi3HEHHEM TTOUB TsKe-
JILIMH METaJlJIaMM TPEUIOKEHO PaspaboTaHHYI0 CHHEPIMYECKYIO 3aIIUTHYIO KOMIIO3UILMIO Ha
BTOPHYHOM CBIPbE, Y4TO CIOCOOCTBYET OYMCTKE MOUBBI Ha 31-37%. 1 CHIDKAET KOPPOZHOHHYIO K-
THBHOCTb T104Bbl. Kilouesble Cn06a: TsKENble METAIlIbl, IOYBbI, 3arpA3HEHHE, CHHEPrUdYecKas
3alllUTHAs KOMIIO3MIUS, METANIOKOHCTPYKIHMH, ONACHOCTh Pa3pyIIEHHs, SKOJOrHYecKas orac-

HOCTB.

Over the past centuries understand-
ing of the importance of environmental
issues reached its highest point. Nature
protection activity occupied an im-
portant place in the politics of many
countries and become the realm of in-
ternational relations. As the process of
migration caused by human industrial
activity began in the biosphere, a third
type of circulation of substances in na-
ture (except geological and biological)
was formed, it is the technological.
Thereis aneed to study in detail, classi-
fy various man-made pollutions, predict
them, be able to prevent them, reduce,
neutralize, finally deal with the conse-
quences of various negative human in-
fluences on nature. However, the degra-
dation of the environment in the late
XX century gained such proportions
that efforts to eliminate the consequenc-
es of human activity are not sufficient.

Today more than 7000 chemical
compounds released during manufactur-
ing, many of which are toxic, mutagenic
and carcinogenic pollute the environ-
ment.

Heavy metals (HM) are among the
widespread pollutants of the biosphere.
Nowadays on the degree of danger they
are in second place after pesticides and
far ahead of such well-known pollutants
as carbon dioxide and sulfur. Environ-
mental contamination with heavy met-
als due to their wide use in industry and
in weaknesses of clearing systems, re-
sulting pollutants released to the envi-
ronment with dust and gas industria
emissions, transport, impurities fertiliz-

ers, pesticides etc. A significant contri-
bution to anthropogenic pollution with
HM destruction of technical structures
in technological and natural environ-
ments, that often accompanied by tech-
nological accidents and environmental
disasters, with loss of flora and fauna
bring [1-4].

Unlike many toxins, heavy metals
are not peculiar self-purification pro-
cesses, inherent stability in the envi-
ronment as well as transformation be-
cause of the possible competing conju-
gated chemical equilibrium reactions:
protolytic K,, Kg, Kp), redox (Kredox),
complex (Kg), precipitation (Ks) and
others. HM cations ((Cu**, Ni*" and
others.) are activators of corrosion, HM
anions (Cr,0;%, CrO4%) are depolarizers
of cathodic corrosion reaction.

Ukraine saturated with ground, un-
derground, underwater trunking oil-,
gas-, products pipe lines (including Cl,
NHs, etc.), whose total length is more
than 40 thousand km. Most of them
work with lifetime over 30 years. The
analysis of oil and gas industrial pipe-
lines exploitation throughout Ukraine,
Russia, Tatarstan showed that oil pipe-
lines breaching usually occur within 6
... 12 months after putting into opera-
tion. It was established that in 70 ...
80% of cases they are the result of cor-
rosion, fatigue phenomena, hydrogen
sulphide cracking [5, 6].

Accident ranking, for their causes in
trunking gas pipelines shows that a sig-
nificant contribution (up to 43%) is
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provided by underground corrosion.
Accidents on the trunking oil and gas
pipelines cause the greatest damage to
soil: with one burst of oil on average
emitted 2 tons of oil that violates the
state of 1000 m® of soil. When accidents
on gas condensate pipelines about 2
million tons/ year of oil products get on
the surface of the soil. As a result soil
saturation of so-called "oil metal" con-
tained in the ail: V, Ni, Cd, Cr, Cu, Pb,
Zn, Fe and othersis enhanced [6].

There are no universal means of
controlling pollution with heavy metals,
including soil. So to find ways to con-
trol pollution with heavy metals, espe-
cialy soil, as the final storage of heavy
metals is very important. Composition
of comprehensive action to reduce
heavy metals in the soil, which work at
least locally, can be quite effective.

Therefore, the aim of the paper was
to develop a synergistic composition
(synergistic  protective  composition
(SPC)) of comprehensive action on re-
cycled resources with regiona waste
disposal, which provides reduction of
corrosion active HM cationsin the soil.

The structure of developed protec-
tive composition comprises three com-
ponents [7]

1. Waste of Public Limited Compa-
ny “Chernigov Khimvolokno” (CKV),
mass fraction: e- caprolactam 40,
oligomers of caprolactam 45, inorganic
compounds 4.5, water - the rest. Or
waste of Public Limited Company
“Azot” KUB mass fraction: MEA 50,
resinous substance 10-30, ash 8-10,
water - the rest.

2. The pharmaceutical industry
waste is derived thiazole (2- [n- (o-
karboksibenzamido) benzolsulfamido]
thiazol) is sulfanilamide antimicrobial

agent (bactericide) as synergistic

supplement (SS).
3. Natural Zeolite is aluminosilicate,
the genera formula:

MonAl,O3xSiOzyH,0 (M is akaline,
alkaline earth metal, n is its degree of
oxidation).

To study the operation of developed
composition we were treated soil (1-3 g
/ m?), contaminated with heavy metals,
the proportion of components in the
compositionis1: 2: 3=1:0.1: 1.

Eco-efficiency protective composi-
tion was assessed by calculation of the
sum of soil contamination Zc [8], the
underlying index Kp, which character-
izes the rate of metals corrosion (mm /
year), using 10- point scale [9] by the
formulas:

Ze=YKei-(n-1) 1
KCi:Cq)aKT/Cq)OH (2)
n — HM number (n=5, O, Ni* 2z,

Kp=1.16Km (gravimetry)  (3)

Km=(AnVSr), r/(m*hour)  (4)

Am — weight loss (g) of sample
(57x12x2.5 mm) made of steel 20, 45,
S—area, m?, T —time, hour. The exper-
iment duration was 100 days.

Efficiency indicators of sanitary
protection zone (SPZ) — Zc and Kp
were determined using soil samples
selected by [10] on the territory of
environmentally hazardous enterprises
in Chernihiv city: PLC “Chernigov
Khimvolokno” (CKV), PLC
“Chernigov factory of radio devices’
(CFRD), PLC “Chernihiv. combined
heat and power plant” (CCHPP) on the
buffer zone (1) and at a distance of HM
maximum concentration (2).

41



I.Ince

SOIL CONTAMINATION...

The obtained Zc data are presented
in Table 1. They show that soil contam-
ination with HM refers to a dangerous
(soil of category I, Zc =32 ... 128).

Soil treatment with SPC reduces soil
HM contamination (Table. 1) at 31-
37%. As aresult, the soil on the buffer
zone goes to the category |l of danger -
moderately acceptable (Zc = 16 ... 32).

Reduction of corrosive action of the
soil, through its clearing from HM using
SPS studied on steel 20 in terms of Kp,
characterizing metal corrosion rate (mm
/ year) and evaluated by the Kecm (ex-
pressed in points) - durability of struc-

tural metals indicator in polluted soil
with HM that according to [9].

Table 1

The total rate of soil
contamination with HM - Zc

Pollution
bubble ‘ CCHPP ‘ CFRD ‘ CKV
before soil treatment with SPC
1 40 33 35
2 57 45 50
after soil treatment with SPC
1 30 23 26
2 39 28 33
Table 2

The metals corrosion rate in contaminated soil with HM - Kp (mm / year),
and point their durability - Kcm (point)

CCHPP | CFRD | CKV_ [ CCHPP | CFRD [ CKV

Indicator

before soil treatment with SPC after soil treatment with SPC
Kp 511 0.55 1.05 0.95 0.08 0.15
Kcm 9 7 7 5 6

group ble rable

Durability | soft dura- |reduced du-| soft dura- |reduced du-
ble

reduced du-

durable rable

rable

The data in Table 2 show a decrease
of soil pollution treatment with SPC at
81-85% and, as a consequence, reduc-
tion of corrosive action of the soil.

Table 2 shows that the soil treatment
with SPC reduces corrosion activity by
2 points, a group of steel 20 durability
goes from " soft durable " in group " re-
duced durable" (9 point—7 point, 8
point—6 point) and " reduced durable"
(point 7) - in " durable" (point 5).

The data presented in Table. 1-2
were derived with SPC treatment - 1 g/
m?. With increasing concentrationto 3 g
| m?, Zc is reduced at 40-45%, and the
corrosion activity - at 90-92%

Some components of SPC (K, SA,
zeolite) do not sufficiently protect steel

20 from corrosion: Z = 43 ... 50%. The
use of SPC (1-3 g / m®) causes compo-
nents synergistic effects: ygyn = 1.8 ...
2.2. It is significant that this is happen-
ing as intramolecular and intermolecu-
lar synergy that promotes the transfer of
mobile forms HM (free cations of HM)
in astill from adsorption at active polar
adsorbent - zeolite and protection tech-
nical structures from corrosion, the
formation on the surface nanoscale met-
al resistant protective film (about 40 ...
50 nm, which is confirmed by Auger
Spectroscopy).

The mechanism of SPC action is
associated with polydentate ligands
(Fig. 1) [11]:
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Fig. 1 — Electronic structure of synergistic additives

Fig. 1 shows that the adsorption
(reactionary) centers are N, S
endoatoms, N, O ekzoatoms benzene
(Ph) and thiazole (Tz) ring.

Under the action of CJII as anion
efficiency of protection correlates with
the maximum electron density at
oxygen atom- O (go=-.8350), and
minimum ionization potential (fan=
5.96 eB), which activates the formation

n- donor-acceptor links (L Me),
while it actions as Kat-active reaction
centers are S atoms (gs=.4252), which
causes the formation of m-dative links,
with e transition from metal to ligand:

(Me L). In addition, the formation
of n- donor-acceptor links high 7 (12.35
eB) prevents. Consequently, there is
intramolecular synergistic effects of SA.
Intermolecular  synergies associated
with the presence of active components
in waste of K, KUB of polyamide links
(-NH-CO-), wherene N, C, O atoms
have sp®- hybridization and demonstrate
negative inductive and mesomeric
effects. As a result protonation reactions
occurring in centers of adsorption of

molecules, cations, anions in K, KUB:
O, N, C atoms, with a predominance in
oxygen, intensifies. This promotes the
formation of insoluble metalohelatny
complexes with HM (transfere of HM
cations from moving in immoving
form). Zeolite as polar adsorbent, con-
tributes adsorption of metalohelatny
complexes with ligands containing dou-
ble links. In addition, it reduces the con-
tent of free cations by ion exchange.
Reduction of corrosive action of steel
20 is due metalohelatny resistant film
on its surface, as evidenced by IR- and
Auger spectra.

Thus, known soil treatment with or-
ganic fertilizers, Ca, P-containing com-
pounds, turf as intended (is only used
for binding HM in the soil), as and ac-
cording the composition is less efficient
then developed SPC of complex action
that lowers HM content, and, conse-
quently, increases the corrosion re-
sistance of the steel causes the metal to
prevent damage and man-made disas-
ters, and the resulting environmental
disasters.
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Conclusions location of primary sources, energy sav-
ings, improvement of the environment;

- social and environmental efficien-
cy of use of K (KVB), CI as part of
SPC helps to prevent industrial acci-
dents with potential environmental dis-
asters, improve soil quality, as it is evi-
denced by prognosis environmental as-
sessment of SPC by controlled sanitary
and toxicological indicators that meet
environmental safety (SPC relate to 4
danger level — low dangerous substanc-
es).

- proposed SPC provides high pro-
tection performance against corrosion
of carbon steels which are widely used
as structural materials of pipelines, es-
pecially in the oil and gas sector (Z =
80-97%);

- production of SPC is based on
available raw materials - large-tonnage
chemical production waste. This reduc-
es the cost of production: cheap raw
materials, industrial engineering on the
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®dopmyBaHHs 6i0TH i 0i0JIOTiYHA TIPOLYKTUBHICTB JIMMaHIB 1 JaryH [IprdopHOMOp'st 3aJIeKUTh
BiJl TX TiZPONIOrO-TiAPOXiMIYHOTO peskuMy, HOPMYBaHHS SIKOTO BiIOyBa€ThCs B OCHOBHOMY 3a pa-
XYHOK TIPICHOBOZOTO CTOKY i HPUTOKY MOPCBKHX BOA. OCOJIOHEHHS BOAOMM IPU3BOAHUTH 10 Iie-
pebyoBu GioleHO3iB, 3MEHIICHHS 0i0J0TIYHOT Pi3HOMAHITTS iXTiodayHH 1 3HIKEHHS pPHOOIpPO-
JYKTHBHOCTi. BHCOKOIO NMPOJYKTHBHICTIO BiJIPi3HSIOTHCS COJIOHYBAaTOBOIHI €KOCHUCTEMH 13 CTild-
KHM TiIpOJIOro-TiZIPOXiMIYHIM PEKHMOM, 6araTolo KOPMOBOIO 0a3010 i HASBHICTIO MOIYJIsIii
MPOMHCIIOBUX PUO, IO CaMOBIATBOPIOIOTHCS. Haif6inbin CIpHATINBI YMOBH MAIOTh JTUMaHHU Bij-
KPUTOTO THUITY i 3aKPUTi BOZOWUMH 3 MOCTIHHMM MPICHOBOAMM cTOKOM (XapKHOEHChKHI JIMMaH).
BooiiMu HamiB3aKpUTOrO THITY HAWypa3JMBIilli, X TPOAYKIIHHI MOXKIMBOCTI MPAKTHYHO MOBHi-
CTIO 3aJIeXKaTh BiJl HAABHOCTI 3B'A3KY 3 MopeM. KiltouoBi cioBa: numan, narynu, IIpuaopaomo-
p's, popmyBaHHs 6ioTH, 6i0JIOTiYHA IPOLYKTHBHICTB, T1POIOrO-TiAPOXIMIYHNH PEKUM.

Jkonoruyeckne (pakTopbl (POPMHPOBAHUS €CTECTBEHHOI NPOAYKTUBHOCTH BOJ0EMOB
ceepo-3anajnoro Ilpuuepnomopsns. Illexk II. B. ®opmupoBanue 6uOTHI U OGHOJIOrHYECKast
NMPOAYKTHUBHOCT  JINMAHOB M ylaryH IIpuuepHOMOphsS  3aBUCHUT OT HUX  THJITOJOTO-
THAPOXUMUYECKOTO PekuMa, (GOpMHUPOBAHHE KOTOPOTO MPOMCXOAUT B OCHOBHOM 3a CUET Ipec-
HOBOJIHOTO CTOKAa M IIPUTOKA MOPCKMX BOJ. OconoHeHHne BO0EMOB IIPUBOIHUT K IEpecTpoiike 6u-
OLICHO30B, YMCHBIICHUIO OMOJIOrHYECKOTr0 pa3sHOOOpa3us MXTHO(GAYHBI U CHIKEHHIO PhIOOIpO-
JyKTUBHOCTH. BBICOKOI IIPOyKTMBHOCTBIO OTIMYAIOTCS COJOHOBATOBOJHBIE SKOCHCTEMBI C
YCTOWYMBBIM THIPOJIOrO-THAPOXHUMHUUECKIM PEKHUMOM, OOMIIBHOI KOpPMOBOH 0a30if 1 HamnuneM
CaMOBOCIIPOU3BOIAIIMXCS TOMYIISALHIT TPOMBICIOBEIX pbIO. Hanbonee GnaronpusTHbie yCIOBHS
MMEIOT JIMMaHbI OTKPBITOTO THIA U 3aKPBIThIE BOZOEMBI C IIOCTOSIHHBIM MPECHOBOIHBIM CTOKOM
(Xawxubeiickuil uMan). Bogo€Mbl 10Iy3aKpBITOro THIIA HAMOOJIEE YS3BUMBI, MX HPO/YKIHOH-
HBIE BO3MOXKHOCTH MPAKTHYECKH TIOJHOCTBIO 3aBHCAT OT HAIMYMS CBA3M ¢ MopeM. KioueBbie
CJIOBA: JIMMAHBI U JaryHbl [IpuaepHOMOpbs, hopMHUpOBaHHE GHOTBI, OHOIOrHYecKas MPOIYKTHB-
HOCTb, THATOJIOTO-THAPOXUMUUYECKHI PEKHM.

Environmental factors of natural productivity ponds North-Western the Black Sea.
Shekk P.V Formation biota and biological productivity of estuaries and lagoons of the Black Sea
depends on their gidgologo-hydrochemical regime, the formation of which is mainly due to the
influx of freshwater runoff and marine waters. Salinity reservoirs leads to a restructuring of
ecological communities, biodiversity loss and reduced fish fauna fish productivity. Characterized
by high productivity brackish ecosystem sustainable hydrological and hydrochemical regime,
abundant food supply and the presence of self-reproducing populations of commercial fish. In this
respect, the most favorable conditions estuaries have an open and closed water bodies with
permanent freshwater runoff (Hadzibeevsky estuary). Semi-reservoirs are the most vulnerable,
they are the production possibilities are almost totally dependent on the availability of
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