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XapKiBCbKUIN HaLliOHaNbHUI YHiBEPCUTET BYyAiBHULTBA Ta apXiTEKTypw,

NIABULLEHHA EKONOIYHOI BE3NEKU EKCMNYATALIT
cnopya BOOOBIABEAEHHA

BcmaHoeneHo, wo npouecu MikpobionoaidyHoi  cynbthampedyKuii, SKi
ymeoprormbs H>S e kaHanizayiiHux mepexax, e6i0bysarombCsi rnepesaxHo 8
6ionnisyi, iMMobinizoeaHil 8 nomkoeiti YacmuHi mpybornpoeodis. Po3pobrieHo
MemoO B8uU3Ha4YeHHsI CcepedHbOPIYHOI  KOHUeHmpauii H>S e ammocgepi
KaHanizayilHux mepex. 3arnporioHoeaHO MemoOuKy 8U3Ha4YeHHsl  Kracy
eKosnoaiyHoi  Hebesrieku  ma  eKcrinyamauitHoi  HadiliHocmi  OKpeMoi
waxmu/kosio0535 KaHasizauiliHuUxX Mepex.

KnioyoBi cnoBa: kaHanisauivHi Mepexi, CcipkoBoAeHb, ekcnsyaTauinHa
HadiMHICTb, ekomnoriyHa 0e3neka, cepeaHbopiYHa KOHUEHTpauis CipKOBOAHIO,
MOHITOPUHT.

YcmaHoeneHo, Ymo npoueccbl MUKpobuosioaudeckol cyrbghampedyKuyuu,
komopbie obpasyrom H>S 8 KaHamu3aUuOHHbIX cemsx, rpoucxodsm
npeumyuwiecmeeHHo 8 buorneHke, uMmMobusnu3zoeaHHoOU 6 JIomKoeoUl Yacmu
mpy6ornpoeodos.  PaspabomaH memoO  onpedernieHus  cpedHe200080U
KoHuyeHmpauuu H>S e ammoccpepe kaHanusauyuoHHbix cemed. [lpednoxeHa
memoduka ornpedersieHUs Krnacca ornacHoCmu u 3KcrsayamauuoHHOU HadexHocmu
omoernbHoU waxmbi/Korodya KaHanu3auyuoHHbIX cemed.

KnroueBble cnosa: KaHanm3aunoHHble cetu, cepoBofopos,
aKcnnyaTaunMoHHAsA HaOEeXHOCTb, 3Kosfornyeckas 6esonacHOCTb, CpeaHeroaoBas
KOHLIEHTpaLumMsi CepoBO40POAa, MOHUTOPUHT.

It was determined that microbiological sulfatereduction processes that form
H>S in sewerage networks occur predominantly in a biofilm immobilized in the trap
of the pipelines. There was developed a method of determination of average
annual H>S concentration in the sewerage networks atmosphere. There was
proposed a method of determination of the environmental hazard class and
operational reliability of a separate shaft/wells of sewerage networks.
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Bctyn. Kananizauinni mepexi (KM) Ta cnopyou OYWUCTKWM CTiYHUX BOA €
aKepenamum BUKMUAIB pAgy €KOSMOrYHO Hebe3neyHuX, TOKCMYHMX Ta Marumnx
HEeNPUEMHUX 3anax Croflyk — CIPKOBOAHIO, MepKanTaHy, MeTurMepKanTaHy,
oKkcuaiB as3oTy, amiaky Ta iH. OcobnuBy ekonoriyHy Hebeaneky 3a KpaTHICTHO
NEPEBULLEHHA TPaAHUYHO-OONYCTUMUX KOHueHTpauin (FOK) B rasonogibHmx
Bukngax 3 KM cTBoptoe cipkoBoAeHb (peyoBuHa 2 knacy Hebesneku). BiH oo Toro
X iHIiLilOE PO3BUTOK Ha CKIeniHeBii YacTuHi 6eToHHMX TpybonposoaiB GioreHHoI
CIpYaHOKUCIMOTHOI  KOpO3il, fKa KapAuHanbHO 3MEHLUye eKcnnyaTauiniHy
AOBroBiYHICTb UMX 06’ekTiB. Maca cipkoBogHto, skun Hagxoantb 3 KM B Micbky
aTtmoccepy 3a pik, gocdrae 2,9...19,0 T, WO MOXHa MOPIBHATU 3 BUKMOAMU
npomucnosux nignpmemcts [1, 56; 2, 103]. 3arazoBaHi Mepexi 4acTo € NPUYNHOK
HellacHNX BuNagkiB (OTPYEHHS CipKoBOAHEM) OOCNyroByt4Oro nepcoHany, a
YMCNEHHI BuNagkM GioreHHoI CipY4aHOKMCNOTHOI KOPO3ii KOMEKTOpiB KaHanisauil,
AKY iHILItOE HaKoMMYeHW B MigckrneniHeBOMY MPOCTOPiI CipKOBOAEHb, B KOPOTKi
TepMiHu (4-10 pokiB) 3g0aTHe 3pyUHyBaTN COTHI TOHH 3ari3006eTOHHMX KOHCTPYKLLN.

CipkoBofeHb YTBOPIHETbCA B CTiYHMX BOAax, WO TPaAHCMNOPTYOTLCA
KaHanisauivHMMn Mepexamu, BHacnigok MikpobionoriyHol cynbdatpenykuii —
BiQHOBMEHHA cynbdaTiB NPOTOHAMM OPraHiyHMX Cnosyk, MOTIM Eerle B raso-
NoBITPSIHE cepeaoBuLLE MiACKNeNiHEBOro NpocTopy TpybonpoBoaiB, a 3 HLOro — B
MiCbKy aTmocdbepy [2, 22; 6, 42; 7, 50; 8, 7; 9, 99; 10, 19]. Cnyx0bu ekcnnyatauii
KM notpebyoTb edeKTUBHOI CUCTEMWU MOHITOPUHTY, MPOrHO3Yy Ta KifIbKiICHOro
BU3HAYEHHS KOHLIEHTpaUii CipKOBOAHIO B Mepexax aAns o6’ eKTUBHOI OLHKA CTaHy
ekcnnyaTauinHol HagiMHOCTI Ta eKosoriyHoi 6e3nekn okpemux ginsHok [2, 10; 5,
114; 8, 47].

Meta pobotm — pospobka MeTogy OO'EKTUBHOI OUIHKM YycepeaHeHOol
KOHUEeHTpauil cipkoBogHi B nigckneniHeBoMy npoctopi KM Ta cuctemm
MOHITOPUHrY iX ekonoriyHoi 6esneku.

OG’ekt Ta MeToaM pocnimkeHb. EkcnepuMmeHTanbHi  OOCMNIOKEHHS
npoBoaunn B nabopaTtopHMX ymoBax (MOLENOBAHHS MPOLECIB B TOTKOBIA YaCTUHI
KaHanisauimHMx TpyObonpoBOAiB) Ta Ha AinsHKax KaHanisauinHux Mepex M.
XapkoBa.

BumiptoBaHHA  KOHUEHTpauil CipKOBOAHK B  CTiYHMX BOogax, Lo
TPAHCNOPTYIOTbCA  Mepexamu, BUKOHYBanM MO  HOPMATMBHUM  BMMOram
OTOKONIOPUMETPUYHO NpPXM  B3aeModil CipKOBOAHIO 3 CiPYaHOKMCIIOW  Cinmto
AimeTinnapadpeHineHgiamiHa B MNPUCYTHOCTI  XnopHoro 3aniza  [3, 911].
Mikpo®ionoriyHi NOKa3HUKM - KOHLEHTpaLilo canpoduToB, THUMNBbHUX OakTepin,
cynbdaTpeayKkyounx, aBTOTPOHUX TiOHOBMX (okucroBanbHMx S2- Ta SO)
Ta MIKCOTPOHUX TIOHOBUX, BCTAHOBMOBANN 3a MeToAMKaMu, peKkoMeH4O0BaHUMN
[4, 100].



BumiptoBaHHA KOHUEHTpaUil CipkOBOAHK B aTMocdepi nigckneniHHeBOro
NpocTopy NpoBOAMNM 3a AOMOMOrow TpboX rasoaHanizatopie: YI-2, «[o3sop»,

waxTHoro iHTepdepomeTtpa LWI-11. KoposinHi npouecn B 3ani3o0eTOHHMX
TpybonpoBogax BOAOBIABEAEHHS OOCHigXyBanM B HaTypHUMX YMOBax 3a
AOMOMOro  kopo3umeTtpa ©6eToHy — po3pobneHoro Aana  onepaTtuMBHOMO

HEPYMHYHYOro KOHTPOSMO CTaHy 3anisobeToHHMX crnopya BOAOBIABEAEHHS [6, 43;
8, 52]. MNpucTpin fo3Bonsie onepaTMBHO BUMIipoBaTM pH KoHOEHCATHOT BOSIOrM Ha
GeToHi i 3 4ONOMOro po3pobneHnx nporpam pPo3paxoByBaTW LUBUAKICTb KOPOS3il
B6eToHHMX cnopya. KoposumeTp 6eToHy cepTudikoBaHo B HauioHanbHOMy
HayKOBOMY LIeHTpi «IHCTUTYT meTponorii» (M. XapkiB), Ne ceigoutsa 5682. [Ons
aHanizy " CTaTUCTMYHOI 0OpoOKM OTpUMaHWX AaHWX W NpU  €NeKTPOHHOMY
KapTorpadpyBaHHi BukopucTtoByBanu nporpamu Excel, MathCAD, Corel Draw.

Pe3ynbTtati Ta O0OroBopeHHsi. Y BOAHOMY CcepefoBuLli cnopya
BOAOBIABEAEHHSA MOXHA BUAINUTU ABi €KONOTIYHI Hilli:

— CTiYHi BOOM, WO TpaHCNOpTYyTbCA. BuaoBun cknag MikpoopraHiamis Ui€l
Hili KOSIMBAETbCA B LUMPOKUX MeXaX, TakK K i ChiBBIAHOLWIEHHS MK PisHUMU
MIKPOBOHUMUM NonynAuigMu;

— bGionniBkK, iMMOBINi3oBaHi Ha MOBEPXHi NOTKa i, BHACMiQOK UbOro, LWo
pPO3BMBAOTLCA Y BIAHOCHO Binbll cTabinbHMX ymoBax. BuaoBun cknag uiei Hiwi
Ginbw noctiHud, Came ua Hiwa o0OyMOBNIOE AOMiHYOYI  MIKPOBIONOriYHi
nepeTBOPEHHS KOMMOHEHTIB CTiMHUX BOA.

[MOpiBHAMBHI  NOKA3HUKN YUCENBHOCTI MIKPOOPraHiamiB UMKy Cipku B
CTiYHMX Bogax i GionniBui, BCTAHOBNEHI NpU MIKPOBIONOriYHNUX OOCHIIKEHHSX,
npeacTtaBneHi B Tabn.1.

Tabnuys 1
YucenbHicTb MikpoopraHi3amiB Kpyrob6iriB cipkm B BoAHUX cepeaoBuilax B
JIOTKOBIN YaCTUHMU KOJNEKTOpiB

MikpobioueHo3un Canpoditn "HUNbHI Cynbd)ane- TioHoBI
AYKytoYi
CTiyHux Boa* B Kon. 2 2-107 0,5-107 0,5-10° 10
Kon. 3 3,0-107 107 104 102
Kon. 4 106 10° 10° 10
Kon. 5 10° 103 103 0
BionniBkn** gOHHOT (7,5...11,2)107 | (2,0...5,9)-10% | (1,0...12)-108 | 0...102
noBsepxHi (nab. mopa.)

YMOBHI No3Ha4YeHHs * — kn/cm®, ** — kn/r cyX. pe4oBuHA

Ak BMOHO, B CTiYHUX BOJax cepeq MIKpOOpraHismiB, WO TpaHCHOPMYOTb
CipKy, HambinblW aKTMBHO pPO3BMBanNMUCA rHUIbHI 6akTepii i GakTepii BigHOBHOrO
eTany uuKny cipkn — cynbcapeayktopu. TIiOHOBI OakTepil, WO OKUCNIOTb
BiHOBMEHI CNOMyKN CipkK, B CTIYHUMX BOAax po3BMBanucsa Bkpan cnabo. [Mpwu
iHKyOauii npo® cTiyHMX BoOA B nabopatopii (B (idMKO-XiMIYHMX yMOBaX,




aHarnoriyHMX ymoBam Ha OBCTEXEeHUX AinsaHKax KoNekTopiB) cynbdarpenykuis He
BiabyBaeTbcs. Llen pesynbTaT y3rogxyeTbca 3 JaHUMKU 3apybikHUX aBTopiB, SKi
BBaXKaloTb, LLO NPOLEC aKTUBHOIO yTBOpPEHHS H2S Ta iHWmx razonogibHmx cnonyk
B Cnopygax BoAOBiABEAEHHS 0OYMOBNEHNI XUTTEAIANBHICTIO MIKpOOpraHi3miB, LU0
pPO3BMBAOTLCHA HE B BOAHIN TOBLLUi, a B ocagax abo 6ionnisLui, siki yTBOPIOOTLCH B
NOTKOBIM  YacTuHi  TpybonposoaiB. IMMoOGinizoBaHi Ha MOBepxHi  JloTKa
MikpoObioLeHOo3n, sKi POPMYIOTLCA LINAXOM aBTocenekKuii y BigHOCHO cTabinbHUX
i3MKO-XiMIYHMX YMOBaXx, MOXHa po3rnsaatu sik cneumdiyvni abo "abopureHHi" gns
€KOCMCTEM KaHanisauiHux TpybonposoaiB. IMMob6inizoBaHi  MikpobGioLeHo3un
MatoTb Oinbll cTabiNbHUI cknapg i CTiVKi JOMIHAHTK, a TakoX MalTb psag nepesar
AN BUXKMBAHHS B MOPIBHSHHI 3 BiflbHOMMaBa4Mmun. Ak BUOHO 3 AaHux 1abn. 1, Ha
BiAMiHY Big BOOHOI dpa3u B iMMOGinisoBaHOMY MIKpOBIOLIEHO3i CTIMKO AOMIHYHOTb
cynbaTtpeaykyodi 6aktepil. [1o Toro x B AOHHUX BigknageHHAX Eh Hux4e, HIX y
BOAHIM TOBL, i BinbLl CNpUATAMBUIA ONSA Takoro obniratHo aHaepobHoro npouecy
AK cynbatpenykuis. Takmm 4YuHOM, aHaepobHi MikpobionoriyHi npouecu, Lo
yTBoptoloTb  H2S, BigbyBalwTbcs nepeBaxHo B OionniBui abo ocapax,
iMMOGinizoBaHNX B AOHHIM YacTuHi notka. KaptorpadysaHHa KM M. XapkoBa 3a
BMicTOM H2S B CTiYHMX BOgax npeacraBneHo Ha puc.i.

KBOB

O <1 mr/am> Q© 1-10 mr/nm? @ > 10 vr/nmv’

Puc. 1. KoHueHTpauis cipkoBoaHio B cTidHMX Bogax KM M. Xapkosa

Ak ceigyaTh OaHi CnocTepeXeHb, KOHLUEHTpauis CipKoBOAHKO B aTMocdepi
nigckneniHeBoro npocTopy TpybonpoBOAiB, 3HAYHO 3MIHIOETBCA HE  TiNbKK
NPOTAroM PoKy, ane 1 npoTtarom gobu (puc. 2).
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Puc. 2. [o6oBi 3MiHM KOHUEHTpauii cipkoBogHO B  aTtmocdepi
NiACKNeniHHeBOro NPOCTOPY KONEKTOPY

Tak, npoTtaroMm 6 rog KOHUEHTpauis CipkoBOAHIO B aTtMocdepi
MiackneniHHeBoro NPOCTopy KonekTopy 3MiHioBanacs Big 7,9 oo 37,8 mr/m3. Takum
YUHOM, MOOAMHOKI BUMIPIOBAHHS KOHLUEHTpauil CipKOBOOHIO B aTMocdepi
TpybonpoBoAdiB BOAOBIABEAEHHSA, WO BUKOHYHOTbCA 1-2 pasn Ha KBapTan, He
BigoOpaxaloTb peanbHOI CUTyauil HaKOMUWYEeHHS CIPpKOBOOHK Ha OKpeMux
AiNsHKax, a, OTXXe | KOHUeHTpaLil CIpKOBOAHIO B ra3onodioHmnx sukmaax 3 KM.

[MponoHoBaHMn MeTOA pO3paxyHKy o4ikyBaHOI kKOHUeHTpauil H2S (Ca Hzs) B
atmocdepi  NiACKMeniHHEBOro  MPOCTOpPY  3ani3obeTOHHMX  KaHanidauinHuX
TpybonpoBoaiB, ocepefHEHOI 3a BENUKMW MPOMIKOK 4Yacy (pik), 6asyeTbca Ha
HACTYMHUX NOMOXEHHSX:

— BUMIipKW, NPOBEAEHI 3a 4ONOMOrol Kopo3mmeTpa 6eToHy Ha 6ETOHI, AkniA
ypaKeHun OBIOreHHOK CipYaHOKMCIIOTHOK KOPO3i€lo, [O03BOMSATb  BU3HAYUTU
WBNAKICTb KOPO3il (Vkop.) 1 06’eM npokopogoBaHoro 6eToHy (Vapokop.);

— Maca npoKopoaoBaHOro GeTOoHy nponopuinHa Maci ueMeHTy (my), a B
HbOMY Maci LLeMeHTHUX rigparTiB (mcao), WO npopearysann 3 cip4aHoK KUCIOTOH,
sika BnnvBana Ha 6eTOH NPOTAroM BM3HAYEHOrO Yacy;

— BeCb CipkoBOAEHb  (mHzs), WO nepevwoB 3  aTtmocdepu
nigckneniHHEBOro MpoCTOpY B MNMiBKOBY BOJSIOrY Ha CKNEMiHHI OKUCIIETBCA Y
cipdaHy KMCnoTy (4YacTuMHa sKOi pearye 3 LeMeHTHUMM rigpatamu i gudyHaoye B
TOBLLY BETOHY MH2S gue., @ IHLWA YaCTUHA CTiKae CKIEMNiHHAM B FIOTKOBY YaCTUHY
TpyGonposoay);

— NOTIK CIPKOBOAHIO Ha ckneniHHSA (QHzs) NPONOPLiIMHUA NOro KOHLEHTpauii
B aTMOcpepi nigckreniHeBoro NpocTopy.

AnroputM po3paxyHKy O4YiKyBaHOI KOHUEHTpaLil CipKOBOAHIO B aTMocdepi
nigCKNeniHHEBOro NPOCTOPY 3arni3obeToOHHUX KaHanisauiHux TpybonpoBoais,
ocepefHEHOI 3a BENUKNIA NPOMIDKOK Yacy, y BUIMSAi CXeMu HaBedeHo Ha puc. 3.
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Puc. 3. AnroputM po3paxyHKy O4iKyBaHOI KOHLEHTpaUii CipKOBOOHIO
B aTMocdepi NigckneniHHEBOro NpocTopy

OuikyBaHy cepefHbOpPIYHY KOHLUEHTpaUilo CipKOBOAHKO B aTtmocdepi
nigcKkneniHHEBOro NPOCTOpPY 3anisobeToOHHMX KaHanisauiiHux TpybonpoBoAiB
BM3Ha4anun 3a HacTynHo MiacymMkoBoto oopmynoto (1):

C _ VKOp ' Sniqc»(.np’.wHZSmunMT p -a- b
AH,S — ) )

Mc.oW, -B c-k
Ae Viop. — WBNOKICTb KOPO3il BETOHY, MM/pPIK; Snigck.np. - MAOLWA NiACKNENIHHEBOrO
MPOCTOPY KONeKTopy, M2, MHzs i Mcao — MmonekynspHi macu HaS i okevay kanbuito
BiANOBIAHO, Kr; My nvr. — Maca LieMeHTY, Lo HeobxiaHa Ans npurotyBaHHa 1 m3
BeToHy, kr; W, — obB'em aTmocdepu niackneniHHeBoro npoctopy, M3 B -

(1)

koedilieHT maconepeHocy H2S, ni6™'; p — yactka CaO B LeMeHTi, o BCTynuna B
peakuito 3 H2SO4 Ha KOHKpEeTHIN AinsaHui kaHanidauinHoro Tpybonposoay, Aoni,
0,6; a — nepepaxyHKoBUiA koedilieHT kr/mr, 108, b — koedilieHT, KU BpaxoBye
cTikaHHA 4vactmHnm H2SOs4 3i CTiH Konektopy B CTiMHY Bogy, 1,2; ¢ —
nepepaxyHkoBun koediuieHT pik/gib, 365; k — nepepaxyHKoBUin KoeilieHT MM/M,
1000.

PesynbTtatn pospaxyHKy KoHueHTpauii H2S B artmocdepi AingaHok
KaHanisauiMHoi Mepexi 3 JOoNoMOrol po3pobrieHoro meTtony nNpeacTaBrieHoO B
Tabn. 2. [Ona ouiHkM 1X BIiANOBIAHOCTI pearnbHi KOHUEHTpauil CipkOBOOHK B
atmoccepi  MigckneniHHEBOro  NPOCTOPY  HaBedeHO  cepedHbOopiYHi  AaHi
IHCTPYMEHTanbLHOro BUMIptoOBaHHSA LibOro nokasHuka (Tabn. 2).

Tabnuys 2

Pe3ynbTatu po3paxyHkKiB KOHLeHTpauil cipkoBoaHIo B atmocdepi

niackneniHeBOro NpocTopy KaHanisauinHMx TpybéonpoBoaiB 3a

po3pobneHnm meToaom

CepegHbopivHa KoHueHTpauis H2S BiaxuneHus
AinaHka Bigbopy KOHUeH-Tpauia H2S (Mr/m3), pospaxoBaHa | Big AaHUX
npobu 3a JaHMMU XiMIYHOrO 3a po3pobrieHnm XiMiYHOro
aHaniay, mr/m3 MEeTOA0M aHaniay, %
LLlaxTa Ne 1 198,0 209,0 7,78
LlaxTa Ne2 20,0 17,5 1,77
LLlaxTa Ne3 30,6 33,2 1,84
LLlaxTa Ne4 10,5 12,5 1,41
LLaxTa Ne5 62,4 60,1 1,63
LLlaxTa Ne6 239,7 251,0 7,99




AK BUOHO, BUKOPUCTaHHA KOpOo3nmeTpa BGETOHY 403BONSAE AOCTAaTHbO TOYHO
OUIHNUTN cepeaHbOpPIYHY KOHLUEHTpaLio CIpKOBOAHIO B aTMocdepi nigckneniHeBoro
npocTopy 3anizobeToHHMX KaHanisauiiHux TpybonpoBoOAiB, HE BUMarakuu npu
LbOMY BMMIPHOBAHHA BENUKOT KifTbKOCTI NapamMeTpiB.

[MponoHoBaHa MeToAMKa BW3HAYEHHS Knacy ekonoridHoi Hebesnekn Ta
ekcnnyaTtauinHol HagiMHOCTI OKpPeMOl LUaxTU/KONOAA3s KaHasnisauiMHux Mepex
BasyeTbCsl Ha 4-CTyNeBOMY paHXyBaHHi KifbKiICHUX XapakKTepUCTMK 6 NoKasHKKIB,

LLIO KOHTpostoTbCs (Tabn.3).

BusHauyeHHsA Knacy eKkonorivyHoi He6e3nekn KOHTPOSbHOI

waxTu/konoan3na KaHanisaginHUX Mepex

Tabnuys 3

lMNokasHuk Knac

I [l [ \v
BiactaHb go xutnosoi 3abygosu, m <50 100 150 >150
LLIBnAkicTb Kopoaii, MM/pik >10 5...10 1...5 <1
mMnbuHa andgyasii 6ioreHHoT H2SO4, MM >50 20...50 10...20 | 1...10
KoHueHTpauia H2S B atmocdepi
niackneniHeBoro NpocTopy Konekropa, mr/m3 >100 | 50...100 | 10...50 | 1...10
KoHueHTpauis H2S Ha Buxoai 3 waxtu, mr/m3 >10 5...10 1...5 [0,1...1
KoHueHTpauisa H2S B cTivHii Boai, mr/am3 >30 10...30 1...10 <1

CtBOpeHa kommn'toTepHa nporpama «MOHITOpMHI rasonogibHmMx BuMKMAIB 3
KaHanizauimHMX Mepex» LO03BOSIsi€ BidyanidyBaTu OiNSHKA Mepexi, WO LiKaBUTb
KOpUCTyBaya, 3 yciMa XapakTepusyruymMMKn IX eKOSOrYHUMK | ekcnnyaTauinHumMm
napameTpamu, BCTAHOBMOBATM Ha nigctaBi 0O6pobneHnx gaHuX MNPIOPUTETHICTb
006'exTiB BOOOBIABIOHOI Mepexi, Ae HeobxiaHe BNpoOBaaXEHHSA NMPUPOOOOXOPOHHNX
3axogiB, NPOrHO3yBaTH IX aBapINHICTb | eKcnnyaTauiHy HaginHICTb Ta iH.

BucHoBKkuM

1. EkcnepvmeHTanbHO BCTAHOBMEHO, LWO npouecn MikpobionoriyHoi
cynbdaTpeaykuii, wo yreoptooTb H2S, BiabyBatoTbcss nepeBaxHo B Gionnisui,
iMMOGini3oBaHin B JOHHIN YaCTMHI NTIOTKA KaHanisauinHnx TpybonpoBoais.

2. KoHueHTpauis H2S B atmocdepi KM npotsrom fobu moxe konueatmuca
npn6nmsHo Ha 400 %.

3. Ha nigcrtaBi gaHux ekcnepuMmeHTanbHUX [OOChigpKeHb po3pobneHo
MeTOo[ BU3HAYEHHS cepeHbOopiYHOT KOHUeHTpauii H2S B atmocdepi KM.

4. 3anponoHOBaHO METOAMKY BU3HAYEHHS Knacy ekomnoridyHoi Hebesneku
Ta ekcnnyaTauiHoi HaginHOCTI okpeMoi waxTtu/konoaass KM, aka 6asyetbcs Ha
4-CTyNneHeBOMY paHXyBaHHi  KifIbKICHUX XapakKTepuUCTUK 6 MOKasHWKIB, L0
KOHTPONIOTLCS.
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