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Abstract. The article is dedicated to the research of the consequences of
emergencies related to the storage of waste (sludge) on the territory of the
enterprise, as well as directly in the process of carrying out technological processes
for the estimation of danger to health and human life. The problem of industrial and
household waste recycling is becoming more pressing problem nowadays taking
into consideration constantly increasing volume of waste generation, while the rate
of its processing is incomparably small. As a result, hundreds of millions of tons of
various solid wastes must be recycled and disposed.

The scale of annual production and accumulation of solid waste requires the
creation of powerful processing plants with a capacity of millions tons per year with
their industrial development. The environment is considered to be safe when its
condition meets legislated criteria, standards, limits and standards established by
legislation concerning cleanliness (hot pollution), not exhaustion, environmental
sustainability, sanitary requirements, ability to satisfy the interests of citizens. The
level of environmental pollution in the areas of production of plates, galvanizing
and painting plants, which are the greatest sources of environmental hazard and
belong to main pollutants.

The question of risk estimation and management in different production branches
of Ukraine and leading countries nowadays became urgent and significant because
of repeated use of chemical elements, imperfection of disinfection and utilization
processes.

The work objective lies in estimation of hazard level to human health and life
consequent on occurring emergencies, connected with galvanizing processes and
waste conservation (sludge) on the territory of the enterprise.

Sludge hazard classes during production of plates and galvanics are defined,
allowing a possibility of searching the ways for increasing ecological safety level of
territories of enterprises, involved in plate and galvanics production.

Application of “risk” definition lead to impossibility of the development of unified
approach to its estimation. Plenty of risk types exists, among which is ecological
risk. National standard of Ukraine (JCTV 2156-93. Industrial safety. Definitions)
specifies rick of industrial enterprises as probability of potential danger
realization, initiated by industrial enterprises and (or) negative consequences of
this realization.

On the grounds of research results of galvanic sludge content the effective content
and dangerous substances content was determines. Two examples of sludge taken
from different Ukrainian enterprises, kept inside plantsite area, were shown. It was
determined that hazard index is above normal and this risk level is inadmissible.
Emergencies, accompanied by storage area dismemberment and lead to galvanic
sludge insertion into the environment, increasing risk for human health. Obtained

© V.D. Pohrebennyk, A.A. Nester, 2020

ISSN: 2411-4049. Exomnoriuna Ge3rexa Ta mpupogokopuctyBants, Ne 1 (33), 2020


mailto:vpohreb@gmail.com

level of carcinogenic risk and hazard index indicate on the necessity of carrying
complex of resolutions concerning prevention of emergencies and minimizing their
consequences. Following researches have to be directed for search of alternatives
of sludge storing on the territories of enterprises, for wastes utilization with
separation of valued components and recurrent use of solutions in technological
processes.
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B.JI. Morpedennux?’, A.A. Hecrep?

'HanionansHuit ynisepeuter «JIbBiBchka nonitexsika», M. JIbBiB, Ykpaina
2X MeJIbHUIIbKUH HalliOHAIbHUN yHIBepCHUTET, M. XMETbHUIILKUN, YKpaiHa

OIIHIOBAHHSI PU3UKY BIJ| ABAPIMHHX
CUTYALIM I YAC 3BEPITAHHS I'AJIBBAHIYHUX BIAXOAIB

Anomauin. Cmammio NPUC6A4eHO OOCHIONCEHHAM  HACHIOKI@  BUHUKHEHHS
asapitiHux cumyayitl, nog si3aHux 3i 30epieanHam 6i0x00i6 (wiamis) Ha mepumopii
nionpuemcmea, maxk i 6e3n0cepeoHbO 8 Npoyeci NPoGeOeHHsT MEXHONOIYHUX
npoyecie, 0151 OYiHI0B8aAHHA Hebe3neKu 01 300pos st ma scumms oounu. [lpobnema
ymunizayii 8i0X00i8 NPOMUCIOB020 Ul NOOYIMOB020 NOXOOINCEHHS HADYBAE 8 HAUL YAC
yce Oinb 20Ccmpo2o Xapakmepy y 36'a3Ky 3 MUM, Wo 00cA2uU 2eHepy8aHHs 8i0X0016
NOCMITHO 3POCMAIONb, MOOJi K MeMnu IXHbO20 nepepoONeHH s HE3PIBHAHHO MAI.
YV pesynomami domenep naxonuueno commui MINbUOHIE MOHH PIHUX MEEPOUX
810x00i8, K He0bXIOHO nepepobasimu U 3Hewkooxcysamu. Macumabu wopiunozo
NPOOYKYBAHHS U HASPOMAONCEHHS. MEEePOUX Gi0X00I8 GUMASAIOMb CMEOPEHHS
HOMYICHUX NEPEPOOHUX YCMAHOBOK NPOOYKMUGHICIIO, UMIDIOBAHOI0 MINbUOHAMU
MOHH Y PIK 3 iX NPOMUCTIO8UM O0CBOEHHAM. Hasronuuine cepedosuuye 66axcacmucs
be3neunum, KoIu 1020 Ccmau GION0GI0AE B6CMAHOGIEHUM Y 3aKOHOOABCMEI
Kpumepisim, Cmanoapmam, TimMimam i HOpMamueam, siKi CmocCyromvCst Yucmomu (He
3a0pYOHEHHs), He BUCHANCEHOCMI, eKOJO2IYHOI CMIUKOCMI, CAHIMAPHUX 6UMO2,
30amHOCmi 3A0080bHAMU  THMeEpecU 2poMaosaH. 3aOpYOHEHHS HABKOMUUHBbOSO
cepedosuwa 8 patloHax po3Mauly8ants yexie GUPOOHUYMEA NAAM, 2ANb8AHIYHUX |
GapoOysanvHux yexie, sKi € HAUOLIbUWUMU Odcepenamu eKoNo2iuHol Hebe3nexu,
Hanexicums 00 YUCia OCHOBHUX 3AOPYOHI08AYIS.

Iumanns oyino8anHs ma ynpaeninHs PU3UKOM 8 DI3HUX 2any3sX GUPOOHUYMSA
Yxpainu ma nepedosux depowcas nabynu akmyanbnocmi ma sHaA¥yWOCmi cb0200HI
uepe3 WUPOKe BUKOPUCTNAHHA XIMIYHUX eleMeHmi8, HeOOCKOHANICb Npoyecie
SHEWKOONCeHHsL, YMULI3ayii 8i0X00i8.

Memoto pobomu € oyintoganns pieHs Hebeznexku 0isl 300P08 51 ma HCummsi 10OUHU
BHACNIOOK BUHUKHEHHA ABAPIUHUX CUMYayill, NO8 A3AHUX 3 2aNb8aAHIYHUMU
npoyecamu ma 30epieaHHAM 8i0X00i8 (Wiamie) Ha mepumopii NIONPUEMCmea.
Busnaueno xknacu nebesnexu winamy eupobHUYmMEa naam ma 2anib8aHIKU, o 0A€
3MO2y HaMimumu wiaxu Ois Ni0GUWeHHs PIBHs eKOI02IYHOL be3neku mepumopit
RIONPUEMCME 8UPOOHUYMEA NIAM [ 2ATbEAHIKI.

3acmocysanns mepminy “pusux” npuzeeno 00 HeMOMNCIUBOCMI po3podOumu
VHIQiKO8aHUU NIOXIO 00 1020 oyiHIO8aHHs. IcHyE bazamo 6udie pusuKie, ceped AKux
€ exonoziunutl pusux. Jepocasnuii cmandapm Yrpainu (ACTY 2156-93.
Fbesneunicmo npomucnosux nionpuemcms. Tepminu ma 6uUsHAYEHHs) BU3HAUAE
PUBUK NPOMUCTOB8020 NIONPUEMCINGA 5K IMOGIpHICMb peanizayii NoOmeHyiuHoi
Hebe3neKu, wo iHiYiloeEMbCsl NPOMUCTOBUM RIONPUEMCMBOM, Ma (AD0) HecamuHUX
Hacnioxis yiei peanizayii.
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3a peszynomamamu O00CHiONCEHHSI CKAAOY 2ANbBANHIYHUX WIAMIE BCTNAHOBNEHO
AKICHULL cknad ma emicm Hebesneunux peuogut. Ilooano 0ea mpuxkiadu wiiamie
PDI3HUX YKPAITHCOKUX NIONPUEMCIS, SKI 30epieatombcsi Ha 3A800CbKUX MEPUMOPISIX.
Bcemanoeneno, wo indexc nebesnexu nepesuiyye HOpMy, MoMy MaKutl piGeHb PU3UKY
€ HenputiMamHuM. Aeapitimi cumyayii, Wo CcynpoBoONHCYIOMbCs NOPYULEHHIM
yinicnocmi micyb 36epieants i NPU3800Mb 00 NOMPANISIHHS 2ATbEAHIUHO20 ULLAMY
6 O0O06KILIA, NIOSUWYIOMb PUSUK 018 300p0o8’s aoounu. Ompumani piewi
KAHYEepO2eHHo20 pusuKy i I[HOeKcy Hebesneku 6Kasylmov HA HeoOXiOHICmb
NPUTHAMS KOMNJIEKCY DilleHb Wo00 8i08epMAHHA BUHUKHEHHS HAO38UYAUHUX
cumyayiit, a maxoyc Minimizayii ix nacnioxis. Ilooanviui 00CHIONCEHHS NOGUHHI
Oymu HanpaeneHi HA NOUWLYK AIbMEPHAMUE 30epPieaHHIO WIAMIE HA MepUmopiax
nionpuemcms, Ha nepepobieHHs 8I0X00I8 3 BUOANCHHIM YIHHUX KOMHOHEeHmMI8 ma
NOBMOPHUM SUKOPUCIMAHHAM PO3UUHIE ) MEXHONIO02IUHUX NPOYeCcax.

Knrouosi cnosa: inoexc nebesnexu, SUpoOHUYmMEo niam; ymunizayis 6i0Xo0is;
exonoeiuna besnexa

Beryn

[MuTanHs cTany Ta SKOCTi BOJIW € OJHUMH 3 MIPIOPUTETHUX B €KOJIOTIUHIN MOMITHII
eBponeiicbkux kpaiH [1-3]. CtiuHi Bomu, SIKi MIiCTATh BaXXKi METaIId, CTAHOBJISATH
HeOe3MeKy sl HABKOJIUIIHLOTO cepenoBuina [4—8]. ["aibBaHiuHE BUPOOHUIITBO €
OJHMM 3 HaliHeOe3MeuHIuX JpKepen 3a0pyAHEHHS JOBKIJUIA, TOJIOBHUM YHHOM
MMOBEPXHEBUX 1 MiI3EMHNUX BOJ, Yepe3 YTBOPEHHS BEITUKOT0 00'€My CTIiYHHX BOJ, a
TaKOXX BEITUKOI KiJBKOCTI TBEPIUX BIAXOMiB, OCOOIMBO BiJl PEareHTHOTO CIIOCO0y
3HEMIKO/KEHHS CTiYHMX BOj [9]. Crmonyku MeTamiB, siKi BHHOCSTHCS CTIYHUMH
BOJIaMH raJIbBaHIYHOTO BUPOOHUIITBA, JOCUTH IIK1UTHBO BIUIMBAIOTH HA EKOCUCTEMY
I'PYHT — POCIIMHA — TBAPUHHUHN CBIT — JTIOJUHA.

[lix yac BHKOpHCTAaHHS TaJlbBAaHIYHUX MPOIECIB B Cy4acHOMY BHPOOHHIITBI
BUHHKAE PU3HK, MTOB'I3aHUH 3 aBapifHUMU CUTYalisIMU, SIKHI MOKHA PO3TIIAIATH K
PHU3UK 36ep1raHH;1 BIIXOiB, TaK i PH3UK B npouec1 TPOBE/ICHHS TEXHOJIOTTYHUX
nporieciB. [Ipy bOMy MPUHATO BUIUIATH TEXHIYHI, TEXHOJIOTIYHI, OpraHi3alliiiHi Ta
1HIII TPUYUHA PO3BUTKY HECTIPUSATIUBHUX CUTYaIiil. Sk pusuk 30epiraHHs BiAXO/IiB,
TaK 1 pU3UK B IPOIECi MPOBEACHHS TEXHOJOTIYHUX TIPOIIECIB € HeOE3MeKow It
HaBKOJIMIIHBOTO CEPellOBUIIA, B SIKOMY IepeOyBae JIIOJMHA, TBAPUHHUI CBIT Ta
(ayna. ToMy Takuil pU3MK MOXKHA HA3UBAaTH CKOJIOTIYHUM.

CyuacHi miAnpueMcTBa, SIK 1 B Kpamuid I BUPOOHMLTBA 4ac, BHUPOOIISIH
npubmuzHo 4-10° M? nat, HakomMuMIM Ha CBOiM Tepuropii mo 1500-3000 ToHH
BiJIXOJIiB 32 PiK y BUTJISII COJIEH, SIKi 30€piraroTbCsi B €EMKOCTSIX, MOJTiETUIICHOBUX
MIIIKaX Ta MOTPAIUIAIOTh Iij Jit0 arMocdepHUX omajiB. Y mporeci Aii Ha HUX
aTMOC(EepHHUX OIaAiB COJIi BUMHBAIOTHCSA Ta NEPEXOIATh B IPYHTH, IOBEPXHEBI
BOJIH, 3a0pY/IHIOIOYH HABKOJIMIITHE CEPE/IOBHUIIIE.

BupoOHHIITBO JpyKOBaHMX IUIAT B YKpaiHi MPEACTaBICHO MiANPHEMCTBAMH
cepen saxkux: AT HIIO “OTAJI” m. KipoBorpan, skuii BuIyckae OJIH3BKO
4-5tuc. M? IIAT,  Marw¥M  MOTY)XHOCTI 11 Bumycky 50000 m? muiar,
I “TanbBanorexuika” TIAT “KuiBcbkoro 3aBojay “Pamap”, ITAT “Hosarop”
(M. XMenbHuIBKK) 3 BUumyckom B Mexax 0,9 tuc. M2, [TAT “Konnepn-Enextpon™
— 0,8 Tuc. M. 1le o3Hauae, MO TiILKU OAHE IIIPUEMCTBO MOXE CKMHYTH 3i
CTIYHMMH BOJaMHU 200 HAKOIMYMTH IIaMIB 3a Pik a0 5-6 T Miji, 10 SIBHO HE Bee
JIO TIOJIIIIIICHHST €KOJIOTTYHOI 00CTaHOBKHM HABKOJIO MIANPHUEMCTB, SIKi 3aMalOThCs
BupoOHUITBOM Tuiat. Jlo 1992 p. tinbku B KueBi ckupmanocws Oinmbrie 20 T mifi
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mopiuno. 3aBox “Enextpormam” mopiuno TpaBuB =~ 15 000 m? mmar (a wme
MPHU3BOANTE 110 BuaiaeHHs 7500 kr mizi) [9].

Hanzeuuaiini cutyaii, ki MOXKYTh BUHHUKHYTH TiJ 4ac 30epiranHs Ta B Ipoueci
MPOBEICHHSI TEXHOJIOTYHUX MPOLIECIB, MOKYTh BiPi3HATHCH 32 CTYIIEHEM TSKKOCTI
Ta XapakTepoM HACIIJIKiB. [X HeraTMBHMIA BILTHB BiATBOPIOETHCS y BUIJISI MPAMOT
a00 mo06iYHOT eKOIOTIHHOT, EKOHOMIYHOI Ta COIIaTbHO IIKOIH.

Oco0nuBy HeOe3neKy i JIOJUHM 1 OIOTM CTAaHOBISATh BaXKKi METaH.
LIxiamuBuil BIUIHB TaKUX BAXKKUX METAIIB, SIK XPOM 1 HIKeJb, 3HAYHO TiIBHUIIY€THCS
3a 1X KaHIEpOr€HHUMH BIIACTHBOCTSIMU, SIKI TIPOSIBIIIOTHCS B MyTareHHOMY e(eKTi,
XPOMOCOMHHX YIIKOJUKEHHX, 3MiHi penapanii JIHK i Tomy noniOne.

CBuHelpb BIUIMBAE HA KPOBOTBOPHY 1 HEPBOBY CHUCTEMH, HNITYHKOBO-KUIIKOBUIA
TpakT i HUpKu. CpuIrHs€e aHeMit0 (OCKLTbKH BKITFOYAETHCS /IO JIAHIIOTa O10CHHTE3Y
remMa i CKoOpouye Mmepioj )KUTTSI €pPUTPOIIMTIB), & TAKOK SHIC(AIONATii0, 3HIKESHHS
PO3YMOBUX BJIAaCTUBOCTEH, BHKIHMKAa€ TilEpPKIHETHYHI a00 arpecuBHi CTaHH,
IIUTYHKOBO-KUIIKOBI PO3JIJIH, JHCIIETICiI0, KOIBKH, HeQpOMaTito.

KamMmiit — Bakkwii MeTal, BiIHECEHUI IO JPYTOTo Kiacy HeOe3MedHOCTi, Ma€e
BUpaXEHY TEHJICHIII0O JO HAKOMW4YeHHS B opraHizmi. OTpyeHHS KaaMieM
BiIOYBa€ThCS TMPH MOTPAIUITHHI HOTO B NUIYHOK a00 IHTANAIMIHUM MUITXOM.
AbGcopboBaHMil KaJMiii HAKOMTUYYETHCS B TEYIHII Ta HUPKAX Y BUTIISAII KOMILIEKCY
3 MeTaloTioHeTHOM. B eputporurax i M’ IKUX TKaHWHAX KaJMiii 3B’ I3YE€ThCS 3 albda
2-MakporiaoOysniHoM Ta anbOymiHOM. Kaamiil 3B’si3yeThCsl 13 CynbQriapuIbHUMA
rpynamMu OUIKiB, IO TMPHU3BOAWTH NI0 iX JEHATypallii Ta iHaKTHBAmii (epMEHTIB;
NPUTHIYYETbCA  MiSUTBHICTH  MITOXOHIPIH, MiJABUILYETbCS BUIBHOpaIUKAIbHE
OKHUCJICHHS B KiiTHHaX. KOHIEHTpallifo KaJMil0 B HHpPKAaxX MOXKHA OILIHUTH,
JOCTIDKYFOYX HEHTPOHHO-aKTHBALITHAM METOIOM OTPUMaHUH cyOcTpar cedi.

XpoM BHKIIMKAE PaK JICTEHIB 1 OPTaHiB MITYHKOBO-KHUIITKOBOTO TPAKTY; HIKEIb —
paK HOCOBOi MOPOKHWUHM 1 JlereHiB [9]. 3a paxyHOK yTBOpEHHsSI KOMILICKCIB 3
OloopraHiuHUMHU 3'€THAHHAMH BOHH JIOBTUH YaC MOXYTbh 3HAXOJAUTUCS B JOCTYITHIH
JUTS )KUBUX cucTeM Qopmi. Hikenb iHIyKy€e KaHIIeporeHe3 MPUTrHIYeHHSIM TeHiB i B
pe3ynbraTi mporeciB rinepMmerwinyBanHs 1 myTtarnii JJHK, neperBopenHst reHis-
CYIIPECcOpiB MyXJIMH B FETEPOXPOMATHH.

Meta gocJaigKeHHS

MeTtoro poOOTH € OIiHIOBaHHS HEOE3MeKH i 370POB’S Ta JKUTTS JIFOJWHU
HACNIJIKIB BUHUKHEHHS aBapifHUX CHUTYyalliid, TOB’S3aHUX 3 TaJbBaHIYHUMHU
mporecamu Ta 30epiraHHsM BiIXoiB (IIJ1aMiB) Ha TEPUTOPIT i JIPUEMCTBA.

Marepianau i MmeToau

Huni equHOr0 0(iliiiHO 3aTBEPKEHOI0 B YKpaiHi METOJMKOK BU3HAYCHHS KJIaCy
HeOe3neKu BigXo1iB € aep:kaBHi caHiTapHi npasuia i Hopmu J{CanlliH 2.2.7.029-99
«[irieHiYHi BUMOTH JT0 TTOBOJKEHHS 3 IPOMHUCIOBUMH BiIXOJIaMH Ta BU3HAYEHHS iX
Kiacy HeOe3nekw Juisi 370poB's HaceneHHs» [10]. el HOpMaTHBHHN JOKYMEHT
MICTUTh JIesKi HOPMH, IO HE BIINOBINAIOTH BUMOTaM MiI0YOTO 3aKOHOIABCTBA
YkpaiHu Ta TPHHIOUIAM JePXKABHOI PEryISATOPHOI IOJITUKHA, TOMY PimeHHSIM
HepxaBHoi crmyx0On YKpaiHM 3 NHUTaHb PETYJIATOPHOI IMOJITHKH Ta PO3BUTKY
nianpuemaniTea Ne 33 Bin 15.07.2014 p. MiHicTepcTBY OXOpOHH 3JI0pOB’sl YKpaiHu
Oyno 3anpononoBaHo Bu3Hate JlCaunlliH 2.2.7.029-99 takumu, 1o BTpaTHIN
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YUHHICTh, T4 YCYHYTH HOPYIICHHS NPUHIMIIB JeP>KaBHOT PEryISTOPHOI MO THKH
Y ABOMICSYHHM CTPOK 3 THS MPUHHATTS Takoro pimeHHs. [IpoTe i 1oci 0aHI 3MiHI
He Oynu BHeCEHI y Iel JOKYMEHT i KOJAHUX HOBHX IPaBHJ BH3HAYEHHS KIACY
Hebe3neku BigxoliB MiHiCTepcTBOM OXOpOHHU 310pOB’S YKpaiHu po3pobieHo He
Oyio i me-pakro Ha mpakTUIl (axiBIi BUMYIIEHI MPOJAOBKYBATH KOPHUCTYBATHCS
MM HOPMAaTHUBHHM HEII0YNM JJOKyMEHTOM, aJKe aIbTEPHATHBU HEMAE.

Metoanky, $Ky BHUCBITICHO Yy BKa3aHOMY HOPMAaTWBHOMY JOKYMEHTI,
MO PIOIOTH Ha TBEP/Ii IPOMHUCIIOBI Ta TOOYTOBI BIAXOIH.

CyTh METOIUKHY BU3HAYEHHS KJIacy HEOe3MeKH CKIIAAHOTO BiIXOY, OMUCAHOI B
[10], monsrae B ToMy, IO IS OKPEMOTO XIMIYHOTO IHTpPEIi€HTa BIAXOMY
BU3HAYAIOTh 1HAEKC TOKCHYHOCTI 32 TAKHUM BUPA30M

__ lg(LDy)i 1)
° (S+01F+C,)i

ne LDso — cepenHst cMepTenbHA 1032 XIMIYHOTO 1HTpEIi€HTa il 9aC MOTPAIUISTHHS
B IIUTYHOK, S — KOSQIIi€HT, IKUH BioOpaskae po3UMHHICTh XiMIi4HOTO iHTPEi€HTa Y
Boxi, F — koedimieHT nerrovocti xiMigHOTO iHrpenienTa, Cw — KiUTBKICTh AAHOTO
IHTpei€HTa B 3araibHiid Maci BiIxoay, a00o HOTo YacTka T/T; | — MOPSAAKOBHIA HOMEP
KOHKPETHOT'O 1HIpeIi€HTA.

[Ticns po3paxyHKy iHAEKCIB TOKCHYHOCTI BCiX KOMITOHEHTIB BiJIX0/ly BHOUPAIOTh
He OibIIIe TPHOX, ajie He MEHIIIE IBOX OCHOBHUX (BH3HAYAIBHUX KOMITOHEHTIB), AKi
MaloTh HaliMeHNI iHAeKcH TOKCHMYHOCTI K¢, Mpy 1IbOMy MOBHHHA BHKOHYBATHChH
ymoBa K; < K; < Ks;, kpiM TOro, HOBMHHO BUTPUMYBATHCh IIE€ 1 Take
cuiBBigHomeHHs: 2 + K¢ > Ka. [lam BU3Ha4aloTh CyMapHUH iHAEKC TOKCHUYHOCTI
3TiHO 3 TAKUM BHUPa30M

KJ:LZn:Ki,nsS.
2 3

)
BusHaueHHs cTyneHst TOKCHYHOCTI MOIaHo y Taour. 1.
Tabmuis 1 — Knacudikariis HeOe3smnek Bigxomais 3a LDsp
Bennunna K Krac CrymiHb TOKCHIHOCTI EkBiBajneHT Lg (LDso)
0 (1o LDsp) | HeOesmexu LDso
Mente 1.3 | Hanzsuyaitno 15 1.176
HeOe3meHi

1.3-33 1 Bucokonebe3neuHi 150 2.176

34-10 1l [TomipHO HeOe3neuHi 5000 3.699
Binpme 10 Y Mastonebe3neuHi >5000 3.778

OpHak, a7 JEeSKUX IIKIUIMBUX IHTPENIEHTIB JPEHaKHUX BOJ Y LbOMY
JOKYMEHTI BUICYTHs 1HQOpMAaIlisl 100 KOHKPETHHX 3HA4YCHb CEepPeIHbOI
cMmepTenbHol no3u LDsp. BoHa Takoxx BiACyTHS 1 B iHIIMX BIIKPUTHX IKepenax
iHpopMmarii.

Toni Bka3zaHa METO/IMKA PEKOMEH/IyE€ BUKOPUCTOBYBaTH YMOBHI BennuuHuU L Dsp,
SIKi OPIEHTOBHO BHU3HAYAIOTh 3a IMOKA3HWKAMHM KJIACy HEOEe3NEeKH IUX 1HIPEei€HTIB Y
noBiTpi pobouoi 3ouu. Taki ymoBHi Benmuntun LDsg monano y Tadi. 1.
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Anie mis AesKUX CKIIATHUKIB BIIXOIB HE iICHYE pO3pO0JICHUX 1 BIIPOBAHKECHUX
CXeM YTWJIi3amii, 3HEMKOMKEHHS 91 00pobieHns. OCHOBHA YacTHWHA BCi€l MacH
JPCHAXHUX BOJ BUAAISETHCS IICJIS YaCTKOBOTO OYMILNEHHS NUIIXOM CKUIY Y
npupoaHi Bogoiimu. B Takiii cutyanii Oyae matu Micue OesnocepefHidi KOHTAKT
MacH HEIOOYHIICHUX PIAKUX BIAXOMIB 3 00’€KTaMH HAaBKOJUITHHOTO MPHPOITHOTO
cepenoBHIa. Bkazana MeToIMKa peKOMEH/TY€ JUTS CIIPOIICHHS PO3PAaxyHKIB TIiJ] Yac
BHU3HAUCHHS KJacy HEOE3NMeKH pIiJKUX BiXOJIB BHUKOPUCTOBYBAaTH T'PaHUYHO
nomyctumy kornenTpauito (MPC) (maximum permissible concentration) y rpyHri,
a IHAEKC TOKCHYHOCTI AJIS1 OKPEMOT0 CKJIaHUKA BU3HAYATH 32 TAKUM BHPA30M:

MPC,

= 3
' (S+01F+C,)i )

KoedimienT po3urHHOCTI S XIMIYHOTO 1HTpEIEHTa ¥ BO/I BU3HAYAIOThH TaK. 3a
JIOTIOMOTOI0 JTOBiTHUKIB 3HAXOISATh PO3YMHHICTH XiMIYHOTO iHTPEIi€HTa Yy BOII Yy
rpamax Ha 100 r Boau 3a TemnepaTypu He Bumie 25°C. 1o BenMuuHy JiISTh TEX Ha
100 i oTpumyroTh Oe3po3MipHU KOe(IllieHT, SKHH B OUIBIIOCTI BHITAIKIB
3HAXOJUThCS B iHTEpBa Big 0 10 1.

KoediuienT nertovocti F — npyruii nonaHok y 3HaMeHHUKY Bupasy (1), a Takox
(hopmynu (3) — OTPUMYIOTH 3a TOTIOMOTOFO BiATIOBITHIX JOBITHUKIB, /Ie BU3HAYAIOTh
THCK HACMYEHHX MAPiB B MM PT. CT. IHTPEII€HTIB Biaxoay 3a Temnepatypu 25°C, mo
MarOTh TEMIIEPATYPy KHUIIHHSA 3a THCKY 760 MM pT. cT. He Bume 80°C; onepxamny
BEIMYWHY IUIATh Ha 760 1 OTpUMyIOTH O€3p03MipHY Benmn4nHy F, ska 3HAXOAUTHCS
B iHTepBadi Big 0 mo 1.

Takox BapTO 3ayBaXKWTH, 110 y BHUIAAKY BIJICYTHOCTI JUIS IESKUX IHIPEIIE€HTIB
onHiei abo ABOX i3 3arajibHOi KUIBKOCTI TPHOX XapaKTEPUCTHUK, IO MICTATHCS Y
3HaMEeHHUKY BHpPa3y (3), 3aMicTh KOHKPETHOT'O 3HAYSHHS CITiJ] 3arucyBaTu udpy 0.

J71st OLiHIOBaHHS KaHLIEPOT'€HHOT'O PU3UKY BiJl BAKKOTO METAILy PO3PAXOBYEMO
cepenHio 1000By 103y LADD, ycepenHeHy 3 ypaxyBaHHSIM OYiKYBaHOi CepelHbOl
TpUBAJIOCTI KUTTs roauuu (70 poki) 3a hopmyioro (4) [11]:

BW - AT -365

ne: LADD — cepennst mo6oBa 103a, Mr/(Krxmooy);
C — KOHIIEHTpaIlisl PEYOBUHU B 320pYJHEHOMY CEPEAOBHIILI, MI/KT;
CR — mBHAKICTH KUJIbKICHOTO HAIXO/KEHHS JIIF0UOT0 CEPEIOBHINA, KI/ICHb;
ED — tpuBamnicTs 1ii, pokis;
EF —wacrora nii, qHIB/piK;
BW — maca Tina moauHu, Kr;
AT — mepion ycepenHroBaHHs1 ekcrio3uiii (s kaHneporeniB AT = 70 pokis);
365 — uncIo nHIB B poIIi.
KaHueporeHHuii pPHU3UK BiJl BAXKKUX METATIIB SK J0JATKOBY BIpOTiIHICTh
PO3BHTKY paKy y iHIUBITyyMa BIpoaoBK kuTTs CR Bu3Hadaemo 3a ¢popmyoro (5):

CR=LADD-SF, (5)
ne SF — unHHMK Haxwuity, (MI/(krx00y))™t.

ISSN: 2411-4049. Exomnoriuna Ge3rexa Ta mpupogokopuctyBants, Ne 1 (33), 2020



Bimnosigao g0 [12] Takwuii piBeHs KaHIIEPOT€HHOTO PU3HUKY BXOIUTH Y BUCOKHI
(De Manifestis) — He mpuiHATHWI IS BHPOOHHYKUX YMOB i HaceiaeHHSA. Tomy
HeoOXiZiHe 3AIHCHEHHS 3aXOAiB 3 YCYHEHHs a0o 3HKeHHS pusuky. Lli piBHI
HiAISATal0Th MOCTIHHOMY KOHTPOJIO i BUMaraloTh JOAATKOBMX HETralHHX 3aXOMiB
MOA0 iX 3HWKEHHS. 3HAYCHHS PU3UKY PO3BUTKY HEKAHIEPOTCHHUX €(EKTiB JJIs
OKpEMHUX PEYOBHH BH3HAYAIOTh Ha OCHOBI OOYHCIICHHb Koe(imieHTa HeOe3IeKn 3a

dhopmyiioro (6):
HQ = AD/RfD, (6)

ne: HQ — xoedimient nebesneku; AD — cepemnst mo3a, mr/kr; RfD — pedepentaa
(6e3meuna) no3a, MI/KT.
IHmexc HeOe3MmeKr 32 YMOB OJJHOYACHOT i1 ACKITbKOX PEYOBHUH PO3PaXOBYIOThH 32

dhopmyiioro (7):
n
HI =) HQ, (7
i
ne: HQi — koedinienTr HEOE3MEKH 1711 OKPEMHUX KOMIIOHEHTIB CyMIllli PEUOBHH.

Pe3yabTaTu AocaigKeHHs Ta 00TOBOPEHHS

[Tpu mocTaHoBIi 3aBAaHHS I TPOTHO3YBAaHHS €KOJIOTTYHOTO PU3UKY BiJ Kepena,
SIKE Ma€ B CBOEMY CKJIaJi TOKCHYHI PEYOBHHH, TOJIOBHHM OO’ €KTOM TypOOTH Ta
BIJIMOBIaIBHOCTI € JItouHa. ToMy BCi BHJAM PU3HKIB, CEpell SKMX C€KOJIOTIYHHUH,
COLIiAJIbHUH Ta iHAWBIAyaTbHUNA, TOBUHHI OYTH OpPi€HTOBaHI Ha 30€peKEeHHS JKUTTS
Ta 370pOB’S JOAWHHU. ToMy HaWOIIBII TMPaBHIBHUM ITOBHHEH OYTH TNPHHIUIT
3aCTOCYBaHHS IHTETPOBAHOTO MOKa3HUKA PU3UKY, OCKUTEKH BCi chepH MisIbHOCTI
JIFOJTUHY HEPO3PUBHO TOB’s13aHI MiXK COOOI0 Ta MAIOTh BiJIIIOBITHUH B3a€MOBILIHE,

Js KibKiCHOTO aHajli3y Ta BUMIpIOBaHb BUKOPHCTOBYIOTh, SIK TPaBHIIO, 6a30B1
IHIMKATOPHU-PU3HKH JIJTSI KUTTS T JKUTTEAISITBHOCTI JTIFOIMHY — SIKiCTh Ta JIOBTOJIITTSI.

KinbkicHoro omiHkoro cdepu il Ta cepiilo3HOCTI HECTIPUSTIMBUX BIUIMBIB, SIKi
MOJYTh CTaTHCSl B Pe3yJbTaTi (JaKTHYHOTO UM Mepea0adyeHoro BIUIMBY PEUOBHHH,
MOBUHHI CTaTH HAJAXO/DKCHHS 3a0pYAHIOBAIBHUX PEYOBHH B OPTaHi3M JIFOAWHH.

Jnsi BH3HAYECHHS KUIBKICHOTO HAJXOJDKEHHs 3a0pyJHIOBAIBHUX PEUOBHH B
OpTraHi3M JIIOAWHY, SKHHA MOXKE 3HAXOJUTHCh B 30HI HETATUBHOTO BILTUBY IIJIAMIB
TaJIbBaHIYHOTO BHPOOHUITBA, HEOOXITHO OIIHUTH IIi HEeOe3MeKH, M0 MOXKHA
BUKOHATH 32 TAKMMH €TaIrlaMu:

— XapaKTEepHCTHKa HAaBKOJIMIIHBOI 0OCTAHOBKH 3 aHAJII30M OCHOBHUX (pi3MIHMX
napameTpiB JIOCIiHKyBaHOl 00J1acTi;

— BU3HAYEHHsI NUISXIB BIUIMBY JDKEpeET 3a0pyIHEHHS Ta iX PO3IIOBCIOKEHHS,

— BHM3HAUEHHS Ta OI[IHIOBAaHHS PIBHSA, YacCTOTH Ta dYacy [ii KOXXHOTO
3a0pyIHIOBaYa, iIeHTU(IKOBAHOTO Ha JPYTrOMY €Tarli.

3a pesyabTaTaMy AOCHIIKEHHS CKIagy TajlbBaHIYHUX LUIaMiB BCTAHOBJIEHO
SKICHUI CKJIaJ Ta BMIiCT HeOe3lnmeyHux pedoBuH. [logaHo aBa MpUKIAIM LIIaMiB
PI3HUX YKpaiHCHKHX MIIMPUEMCTB, AKi 30€piraloThCsl Ha 3aBOJICHKUX TEPUTOPISX
(Tabmn. 21 3).

1. Hatimenysanus 6i0xo0ig. MjaMy TajdbBaHIYHI 3 0CaPKyBaueM, JyTOr0, COJI0I0
(uuTaM BaHH TpPaBJICHHs). 30BHIIIHIA BUIIISI T KOHCUCTEHIIIS: TACTOMOMi0HA Maca
KOPUYHEBOTO KOJhopy. Ilogamo 3arambHi BiOMOCTI TIPO BiAXOIW BUPOOHHMIITBA,
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30KpeMa, 1eXy TpaBjiIeHHS TpyOHHX BUPOOiB. TpaBieHHs 3A1CHIOETHCS PO3UHMHAMHA
cipganoi kuciotd. lllraM MIiCTHUTEH MEepeBa)KHO CIONYKH 3ai3a y BUTIIAI YaCTOK
cyibdary 3amiza Ta CTOPOHHIX HEPO3YMHHUX IOMIIIOK. BiH HeWTpanizyeTbes 10
3HaueHs pH = 3-10 pozunHamMu coau KambIIMHOBAaHOI a00 iIKOTo HATpy. SKicHUIA
CKJaJ BIAXOMIB Ta BMICT B HHX HEOE3NMEYHHWX PEUOBHH: 3alliza cymbhar —
35-40 mac. %; cynbdar-iion — 1o 10 mac. %. AKTUBHA peakilis PO34YHHY 3 BiIXOJIiB
pH cranoButs 5,33.

Ta6mmst 2 — KoHmeHnTpartist Ta Kjac TOKCHYHOCTI peUYOBUHHI

®opMa NpHCYTHOCTI KonmenTpartisi, Mr/kr (X), KJ1ac TOKCHYHOCTI pEYOBUHU
Pb(1) | Cd(I) | Zn(D) Mn Cu(2) [Cr(2)] Ni(2)
Basosa <05 | <025 | 6,94 | 39,64 3,71 |<0,1| 27,87

Pyxmmasat=25cC | <05 | <025 | 239 | 3962 | 074 |<01| 900
Bogoposummasat=25°C| <05 | <025| 029 | 938 | <0,35 [<0,1| 290

Po3unnHICTE _ B 41 239 He 3 He
y excniepuMeHTi, (r/100r) ' " |po3unHHa PO3UMHHA
CepenHst KiIBKICTh _ _ 0,007 0,04 0,004 _ 0,03

y Bigxonax, (Kr/T)

I'IK y rpyHTi, (MI/KT) — 32,0 1,5 _ 1500,0 _ 80,0 _
BaJioBa (hopma

FHK y rpyHTi, (MF/KF) — _ _ 23,0 _ 3,0 6,0 4,0
pyximBa Gopma

BusHauenHs kiacy HeOE3MMEKH: BUXOASYU 3 SKICHOTO CKJIaay BIIXOMIB Ta ix
aKTHBHOI peakllii, sIka BKa3ye Ha HOpMalizallito epBUHHOT KHCJIO0T aKTUBHOT peaKiii
po3unHy. Po3paxyHOK BUKOHAHO 32 OCHOBHOIO PEYOBHHOIO — CIIOJYKaMH 3aJli3a.

[lincTaBuBimm 3Ha4eHHs y popmyny (1), orpumaemo:

Kre=g(5000)/(0,0+0,0+0,4)=9,25. (8)

Buxonsuu 3 iHAEKCY TOKCHYHOCTI BiJIXOIB, pO3PaXOBaHOI0 Yepe3 EKBIBAJICHT
LDso s 1abopaTOpHUX TBapHWH OCHOBHOI'O KOMIIOHEHTY — 3ajliza CyJbdary
(3,4 < K¢ <10,0), mraM BaHH TpPABJICHHS HAJICKHUTh 10 MOMIPHO HEOE3MEYHUX
BigxoxiB (111 kjac TOKCUYHOCT).

2. Haiimenysanmsi 8i0x00i6: 11IJJaMH TaJIbBaHIYHI 3 0Ca/PKyBa4YeM: JIYTOI0, COJIOH0.

30BHIIIHIA BUITISAA Ta KOHCHUCTEHLIS: CyXi MOPHUCTI TPYyAKH >KOBTO-3EJIEHOI'O
KOJIbOpY, 0e3 3amaxy. 3arajgbHi BiJOMOCTI IIPO BiIXOAHU: BiIXOAN YTBOPIOIOTHCS MPH
OaraTopa3oBiii 00poOIli 3aroTOBOK TPyO y BaHHAX 3 JIY>)KHUM po3uuHOM. Ilics
3aCTHTaHHS MAIOTh TBEPAY KOHCUCTEHIIi0. SIKiCHUI CKJIaJl BIIXOIB Ta BMICT B HUAX
HeOe3MeYHNX PEeUYOBHH: HATPiIo riipookcun — 38-65 mac. %; HaTpiii a30THOKHUCIUHT —
24-35 mac. %; HaTpiil xJopuctuil — 5-6 Mac. %; HEepO3UMHHI JOMINIKH (OKaIHHA,

ckiomaca) — 10 100%; akTHBHA pPeaKiiisi BOJHOI BUTSXKH 3 BigxoaiB pH cTaHOBUTH
11,68.
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Ta6mmst 3 — KoHmenTpartist Ta Kj1ac TOKCHYHOCTI peYOBUHHI

Popma Konnenrpartist, Mr/kr (X), KJ1ac TOKCHYHOCTI pEYOBUHH
nprcyTHOCTi OHIICHTPALiS, , KJIAC TOKCHYHOCTI Peyo :
Pb(1) |Cd(D| Zn(l) | Mn | Cu(2) Cr(2) Ni(2)
Basnora 26,88 | 1,87 | 3,68 |626,73 | 86,25 12497 8,79
PyxmuBazat=25°C| <05 |<0,25 1,64 | <05 | 73,24 200,4 <10
Booposnitia | < g5 |<0,25( 2,08 | <05 | 053 | 2018 | <1,
3at=25°C
Posummicts | e |y | 565 | me | me 16,0 He
¥ CKCIICPUMCHTI, 034. | po3d. 034. | po3u. 034.
(/100r) post. |post post. | posd post
Cepeast KIBKICT | 57 10.002| 0,004 | 063 | 0086 | 1,25 0,01
y Bimxomax, (Kr/T)
I'’IK y rpyHTi,
(mr/kr) — BajsioBa - - - 1500,0 - 80,0 -
dhopma
I'’IK y rpyHTi,
(Mr/Kkr) — pyxJinBa - - 23,0 — 3,0 6,0 4,0
dhopma

BusHauenHs kiacy HeOe3NMeKH BiIXOMiB: BHXOISYM 3 (AKTUIHOTO BMICTY Yy
BiJIXOJ1aX, BOJOPO3UMHHOCTI, aKTMBHOI peakilii, HaWMEHIINH 1HJIEKC TOKCUYHOCTI
MalOTh CIIONYKH HaTpilo, 30Kpema Trigpookcui. Po3paxyHOK BHKOHaHO 3
ypaxyBaaHaM LDsg 11i€1 pedoBUHY A5 TEIDIOKPOBHUX TBapHH 3a popmyroto (1), me:
Kc — pospaxyHKoBHi iHAEKC TOKCHYHOCTI BimxomiB 1o LDsg mas Oinux mrypis.
[lincTaBiisatoun 3Ha4YEHHS, OTPUMAEMO:

Ke=g(150)/(1,0+0,0+0,56)=1,39. 9)

BpaxoByroun iHAEeKC TOKCHYHOCTI BigXoOlliB, po3paxoBanuii uepe3 LDso mms
7a00PaTOPHUX TBAPHH OJHOTO 3 HaHEOE3NMEeUHIINX KOMITIOHEHTIB — TiAPOOKCHIY
matpito (1,3 < K. <3,3), mmiamu ranbBaHiuHI 3 Oca/KyBaueM (JIyroro, COJOI0)
HaJIeXath 10 BucokoHebe3neunux Biaxomais (Il kmac TokcuunocTi). [puiiMaroun 10
yYBaru pi3ko Jy)KHY PEaKIii0 BOIHOI BUTSDKKH 3 BIIXOJIB, iX YTHII3AIlIO CIiJ
MPOBOJAWTH 3 JOTPUMAHHSAM TIPaBWJI TEXHIKM Oe3lek:u IIiJ dYac poboTH 3
arpeCUBHUMH peuoBrHaMu. Kitac HeOe3meku BiIXOIB MOXHA 3MEHIIUTH IICIIs 1X
HeHTpaizarii.

3a pesyibTaTaMH JIOCITI/DKEHHS CKJIaQy TalbBaHIYHOTO IUIaMy BCTaHOBJICHO
MacoOBUH BMICT MPIOPUTETHUX 3a0pyJHIOBAIBHUX PEUOBHH HA PIBHAX: XPOM —
1.25 kr/t, nikens — 0,01 kr/T.

BukopucTaBmm HeoOXinHI Ui po3paxyHKY IIOYaTKOBI JaHi, AEAKi 3 SKHX
BKazaHo B jomatkax [11], oTpuMaeMo Take 3HA4YCHHS CEPEIHBOJOO0BOI T03H
HIKEJIO:

C-CR-ED-EF 10-0,2-5-365

LADD = =
BW . AT -365 70-70-365

=2-10"me/(ke-006y). (10)
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Kanrneporenauii pu3uK BiJ HIKEIIO SK TOAATKOBY BipOTiIHICTh PO3BUTKY PaKy Y
iHAMBIyyMa BIpooBxk kuTTs CR Bu3Hauaemo 3a Gpopmyiioro (6):

CR=LADD*SF=21030,84=1,68+10°3, (11)
Bmsnaunmo iHgekc HeOesmeku 3a (Gopmynoro (8) Ans  MPIOPUTETHUX

3a0pyIHIOBAILHUX PEUOBHH BiJIXO/iB TalbBaHIYHOTO 1IEXY, 30KpeMa, ISl KaaMito,
HIKEITI0, CBUHITIO, XPOMY:

4
I = ZHQi _ 0,002 N 0,01 N 0,027 N 0,005 _825. (12)
1 0,0005 0,02 0,0035 0,005

BucHoBku

Ockinbku iHeKC HeOesneku HI > 1, To Takuii piBeHb PU3UKY € HENPUHHIATHUM, a
3a0pyIHIOBAJIbHI PEUOBHHH, SIKI MICTATHCS Y TANbBaHIYHOMY HUIaMi 1 HaIiHIUK B
00'€KTH JTOBKUJLIS BHACTIIOK aBapiifHOI CUTYaIlii, HETAaTUBHO BILTHHYTH Ha 370POB'A
moaunu. OTxe, aBapiiiHi cUTyallii, 10 CYMPOBOKYIOTHCS MOPYLICHHSM LiTiCHOCTI
Micp 30epiraHHsi (€EMHOCTEH, MIMIKIB 1 T.M.) i TPU3BOJATH IO TMOTPAIUIHHSI
raJbBaHIYHOTO NUIAMy B JIOBKULISA, MiJABUINYIOTh PH3HK JUIA 310POB’S JIIOJHMHHU.
OtprMaHi piBHI KaHIEPOTEHHOTO PHU3WKY 1 i1HIEKCY HeOe3NeKd BKa3ylTh Ha
HEOOXIZHICTh TPHUHUHATTA KOMIUIEKCY pillleHb MIOAO BiJBEpPTaHHS BUHHKHEHHS
HaJ3BUYAHNX CHUTYaIlild, a TAKOXK MiHIMI3amii iX HaCiIKiB.

IlepcnekTUBM MOJANBIINX AOCTITKEHD

[lomanpmni AoCHiKEHHS TIOBHHHI OYyTH HaIlpaBJIeHI Ha IMIOIIYK albTePHATHB
30€epiraHHIO NIIaMiB Ha TEPUTOPISX MiJNPHEMCTB, HA TMepepoOJIeHHs BIIXOMIB 3
BUJIAJICHHSIM I[IHHUX KOMIIOHEHTIB Ta MOBTOPHHUM BHKOPHCTaHHSM DPO3YHHIB Y
TEXHOJIOTIYHHX ITPOIIECaXx.
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