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OIIHKA KOPO3IMHOI AKTUBHOCTI POBOYHX PO3UHUHIB
INTHOYTBOPIOBAYIB

Tersina BoiiTtoBu4, 1oxtop ¢inocodii
Ha3apiii Beaukui, ax’toHKT
Bacuab KoBaaummH, JOKTOp TeXHIYHHX HAyK, Ipodecop
JIbBiBCchbKHi 1ep:kaBHUI YHiBepcHTET 0e3NMeKH ;KUTTEISIIBHOCTI

3HMKEHHS e(DeKTHBHOCTI BOTHETaCHUX PO3YHHIB, MOTIPIICHHS IX BIACTHBOCTEH Ta
3arpo3a OJIOKyBaHHS BHXOJIiB BOTHETACHUX PEYOBHMH NMPH BHKOPUCTAHHI — IIi HETaTUBHI
SIBUILA MOXYTh OyTH HacaiakoM Kopo3ii. I1{00 11 yHUKHYTH, MOYKHA BXXUTH TIEBHUX MPOdi-
JIAKTHYHMX 3aXO[(iB, TAKHX SK MOKPHUTTS MOCYHH JUIsl 30epiraHHsl BOTHETACHUX PEYOBHH
nako(apOOBMMU UM MOJIIMEPHUMH MaTepiajaMu, BUKOPUCTaHH 1HT101TopiB KOpo3ii Ta mo-
JTaBaHHS aHTUKOPO3iMHUX J0OABOK /10 BOTHETACHUX PEYOBHH.

Meroto pociimkeHHs Oyiia OLiHKa BIUIMBY KOpO3ii Ha cTajeBi HOCYIWHH, SIKi BH-
KOPHCTOBYIOTBCS U 30epiraHHs BOTHETaCHHX PEYOBHH. JI0MaTKOBO IOCIIIKYBAJIOCh
3MCHILEHHSI KOPO3iHHOI aKTUBHOCTI POOOYMX PO3YMHIB IIHOYTBOPIOBAYiB 3aBISKH BBE-
JCHHIO TaKUX 1HT10iTOPiB KOPO3ii, K Kap0O030JIiH Ta OKCHEeTUITI AeHA(pOCPOHOBA KUCIIOTA.

KirouoBi cjioBa: miHOYyTBOpIOBaY, KOpO3is, iHriOITOpP KOpO3ii, KapO030IIiH, OKCH-
eTIIIeHIUPOCHOHOBA KUCTIOTA.

ASSESSMENT OF CORROSION ACTIVITY OF WORKING
SOLUTIONS OF FOAMING AGENTS

Tetiana Voitovych, PhD
Nazarii Velykyi, PhD student
Vasyl Kovalyshyn, Doctor of Technical Sciences, Professor
Lviv State University of Life Safety

Reduced effectiveness of extinguishing solutions, deterioration of their properties
and the possibility of blocking the extinguishing agent outlets during use can be caused by
corrosion. To avoid corrosion, certain preventive measures can be taken, such as coating
extinguishing agent storage vessels with paint or polymeric materials, using corrosion
inhibitors, and adding anticorrosive additives to extinguishing agents.

The purpose of the study was to assess the impact of corrosion on steel vessels used
to store extinguishing agents, such as polymer-coated, painted, and uncoated fire
extinguishers. Additionally, the study was conducted to reduce the corrosion activity of
foam extinguishing agent working solutions by introducing corrosion inhibitors:
carbosoline and oxyethylidene diphosphonic acid.

Keywords: foaming agent, corrosion, corrosion inhibitor, carbozoline, etidronic acid.
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Kopo3ist cTaHOBHTH 3HAUHY TPOOJIEeMy B Taly3i MOKEXKHOI O€3MeKH, OCKi-
JIKA OUTBIIICTh CHCTEM TPYOONPOBOIB MICTAThH ii CITiju. 3a3BUYail KOPO3is €
MIPUPOJTHUM 1 OS3ITETHIM SIBUIIIEM 32 YMOBH MiHiMi3arii i mpossis. [IpoTe 11¢ He
CTOCY€ETHCS MMOCYAWH CHCTEM aBTOMAaTHYHOTO MOXKEKOTACIHHS Ta BOTHETACHUKIB,
BHTOTOBJICHHX 3 METaJy 9H 3a1i300eToHy. B 1ux BUmamkax Kopo3is MoXe Tpe-
CTaBJIATH 3HAYHUH PU3HK 1 TOTpeOye 0co0amBOi yBaru. ToMy OJTHUM i3 KITFOUOBUX
HAarpsIMKiB BJJOCKOHAJICHHS ITIHOYTBOPIOBAUiB € MPOJIOBXKEHHS TEpMiHy iX 30epi-
TaHHsI IIUISIXOM 3MEHIIEHHS KOPO3iiiHOT aKTHBHOCTI Ta/a00 iHr10yBaHHS PO3BUTKY
THUJIbHHX OakTepiit [1].

OTxe, OCHOBHOIO METOIO IIOTO JOCII/KEHHSI € OLliHKa BIUIMBY KOPO3ii Ha
CTaJeBi MOCYJMHH, B SKUX 30€pIiraloThCsi BOTHEracHi PEYOBUHH, IPECTABIICHI,
HaTIpUKJIaJ, BOTHETACHUKAMHU 3 MOJIMEpHHM, (hapOOBaHUM TOKPHTTSAM Ta 0e3
moKpuTTa. KpiM TOro, NIPOBOAMIOCH BUBYEHHS MOXKIUBOCTI 3MEHIICHHS
KOPO3ilfHOi aKTUBHOCTI pOOOYNX PO3YMHIB MIHOYTBOPIOBAYIB MIJISIXOM BBEICHHS
1HT101TOPIB KOPO3ii.

STk BKe 3a3HAYATIOCS, JJIS 3aXHCTY IMOCYIMH (BOTHETACHUKIB) BiJl KOPO3iHi-
HO{ aKTHBHOCTI PO3YHHIB BOTHETaCHIX PEYOBHH IUPOKO BHKOPHCTOBYIOTH (ap-
0O0BI YM TOJTIMEPHI MOKPHUTTSI, SIKI HAHOCSTHCS Ha TX BHYTPILIHIO TTOBEPXHIO.

B npoueci excrutyaTarii y 3aXMCHOMY MOKPHTTI MOXKYTh YTBOPUTHUCH TPi-
LIMHY, BIUTYIyBaTHCh YACTUHHU TIOKPUTTS Ta YTBOPEHHS OCaay MPOAYKTIB KOPO-
311, [0 ¢ MOXE MPHU3BECTU 10 3a0pyIHEHHS a00 3aKyNOPKH ILISIXIB IMOavi BOT-
HEracHOi PEYOBHHH B OCEPEIOK MOIKEKI.

Byio nociipkeHo nepeBipKy BATPUMKH BOTHETACHOT PEUYOBHHH Y KOPITYCi
BOTHETAaCHHKA 3 TIOJIMEPHUM TOKPHUTTAM. [lepen mpoBeneHHAM AOCHiAy OyIo
3po0IeHO HEe3HAYHY TPIIIHUHY B MMOJIMEPHOMY MOKPUTTI KOPITyCY BOTHETaCHHUKA
JUTS OI[IHKH CTIHKOCTI IOKPHUTTS, OCKLUTEKH B TPOIIEC] eKCILTyaTallii Taka TPIlIHHA
MOJKE YTBOPHUTHCH TPH HE3HAYHHUX (PI3UYHUX MOMIKOHKCHHSIX UM HESKICHOMY
IpoIieci MOKPUTTA. B saKocTi BOrHeracHoi pedoBHHU OyJI0 BUKOPUCTAHO 6%-Hid
pobounii po3unH miHoyTBOproBaya «bapc S-2» 3 nonaBanusM 1% kapboHaty Ha-
Tpito 1 1% TeTpabopary HaTpiro.

Ha pucynky 1 300paxeHo pe3ynbTaT BUIPOOyY-
BaHHSI, SIK€ CBIIYMTB, 1110 HABITh HEBEJIMKE MTOUIKOKEHHS
IITICHOCTI TIOJIIMEPHOTO TOKPUTTS IPU3BOAUTH J0 HOTO
BiJlIlIapyBaHHS 1 TaKWW BOTHETACHUK B)KE HE BIJMOBiIa-
THUME 3araJlIbHUM TEXHIYHHM BUMOram [2].

Pucynok 1 — Po3pizanuii Kopiryc BOTHEracHHUKA 3 TPIIAHOKO Y
BHYTPILIHEOMY MOJIIMEPHOMY MOKPHTTI MiCJIsl BATPUMKH B
HbOMY PO3UUHY
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BukopucranHst iHTiOITOpiB KOpo3ii y pO3YMHAaX BOTHEraCHUX PEYOBHH
MoXe OyTH eeKTHBHUM METOJOM JJIsi 3MEHIICHHS KOPO3iiHOi aKTUBHOCTI 0e3
HEOOXiTHOCTI BUKOPUCTAHHS 3aXHCHOT'O IOKPUTTS BCCPEANHI BOTHETACHUKIB.

Kap6o3omnin Ta okcuernnigenudocponora kuciora (OEJDK) Bukopuc-
TOBYIOTBCS SIK IIPOMHUCIIOBI 1HTI0ITOPH KOPO3ii IS 3aXHUCTY CTaJICBUX TOBEPXOHB
BiJ KOPO3ii i MOXKYTh OyTH BUKOPUCTAHI 3 Ii€I0 METOIO.

Kap06030.1iH BiZIOMHIA CBO€IO 31aTHICTIO YTBOPIOBATH 3aXMCHUM IIap Ha ITOBE-
PXHI MeTaiy, 110 3arobirae iWoro kopo3ii. OEJI®K npossisie CTIHKICTh 0 BUCOKUX
TEMITepaTyp Ta XiIMI9HOI CTIHKOCTI, IO POOHTH il €PEKTHBHOIO B yMOBaX IOMKEXKI.

EkcriepuMeHTanbHi TOCTIKSHHS 3 BH3HAYCHHS KOPO3iHMHOT aKTHBHOCTI
poboYMX PO3UMHIB MIHOYTBOPIOBAYiB MPOBOAWIINCH I'PaBIMETPHYHUM METOJIOM,
BIJIMIOBITHO 10 METOTUKH [4].

Jocnimpkenns BBy kap06o3omiiny Ta OE/I®K Ha mBUAKICTh KOPO3ii B
PI3HUX MOJIENILOBAHUX CHCTEMaX € BAKJIMBUM €TAIOM JUIsl BU3HAYCHHS €()eKTHB-
HOCTI IIUX 1Hri0iTOpiB KOpO3ii. BOHM MOXYTh CHPUSITH PO3YyMIHHIO BIACTUBOCTEH
kap6ozoniny Ta OEJI®K sk iHridiTOpiB KOpo3ii Ta BAOCKOHAJIEHHIO IX BUKOPHC-
TaHHS B MIPAKTHUII IS 3aXUCTY METAJICBUX TTOBEPXOHb.

3a xopo3iitHe cepemopuirie OyII0 B3ATO 6 Y-l poOOOUYMIA PO3IUHH MTIHOYT-
BOpIOBaya 3aranbHoro npusHadeHHs «bapc S-1» ta 6 %-uit poOounii po3duH Imi-
HOYTBOPIOBaua JJIsl OTPUMAaHHS IiHM MiIBHIIEHO] cTifikocTi «bapc S-2».

PesynbraTn eKCIepUMEHTIB IPECTaBICHO Y Tadbmui 1.

Taoauns 1
PesynpraTi BUNpOOYBaHb 3 BU3HAUCHHS KOPO3iiHOT aKTHBHOCTI pOOOYHX
PO34HHIB MIHOYTBOPIOBAYiB
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1 . 1,2040,0125
1 2 0,103 1,22
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4 0,091 0,9
. 5 0,046 0,597
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6 0,036 05
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Tponosixenns Tadaumi 1

0,62
BAPC S- . 7 0,051 :
4 5 Kap6o3o0min 1 0.049 0,59 0,61+0,0125
BAPC S- 9 0,071 0,73
5 OEJI®K 1 ' 0,767+0,0361
1 A 10 | 0082 038
BAPC S- 11 0,07 0,76
6 |, OEJI®K 1 5 0,066 0758 | 0.76£0,0014

3 aHaMi3y OTPUMAHHUX PE3yJIbTATiB, KapOO30JiH € OLIbII ePEKTUBHUM 3a-
co00M JUTSI 3aXMCTY METaJeBUX MOBEPXOHB BiJl KOPO3ii B poOOYNX pO3UMHAX ITi-
HOoyTBOproBauiB "bapc S-1" ta "Bapc S-2", Hixk OEJI®K, 1m0 Moske OyTH KOPHCHO
pu po3poOii a0 BIOCKOHAIEHHI 3aXMCHUX MOKPHUTTIB Ta 1HIINX 3aXOIB 3 Me-
TOIO 3a100iraHHs KOpo3ii.

BucHoBku

BaxnuBo HajiaBaTH HaJEXKHY yBary CTiHKOCTI Ta TPHBAJIOCTI TIOKPUTTIB Y
cUcTeMax MOXKeKOTaciHHs, 1100 3a0e3rnednTH X eheKTHBHY poOOTy Ta BIANOBI-
HICTh O€31eKOBNUM cTaHaapTaM. 3a0pyAHEHHS a00 MEPEKPUTTS BUITYCKHHX IIUIS-
XiB IPOAYKTaMH KOPO3ii U¥ BI/UTyIIEHNMH YaCTHHAMH 3aXHCHOTO TIOKPUTTS MOXKeE
YCKJIaHUTH 200 HaBITh 3aIIKOAUTH €()EKTHBHOMY BHUKOPHUCTAHHIO CHCTEMH I10-
KEXKOTACIHHS, OCKLUIBKH ii OCHOBHA (DYHKIIisl — [TOJJaBaHHSA BOTHETACHOI peYOBHHU
B OCEPEIOK MOXKEeXi — MoXke OyTH oOMeKeHa UM MPU3yNHHEHA.

VY pesynbTati eKCriepuMEHTaIBHUX JTOCTIKeHb iHOyTBOptoBadiB «BAPC
S-1» ta «kBAPC S-2» 3a 0;JHaKOBOT KOHIIEHTpALIi1 1HT10ITOPIiB BCTAHOBIICHO, IO 3a-
XHUCHHUH epeKT iHT10iTOpy Kopo3ii KapOo30IIiHy BHIHUHN, HIXK Y OKCHETIITI AeHAI(O-
conoBoi kucnotu. KoposiiftHa akTHBHICTE pOOOYHX PO3YHHIB ITIHOYTBOPIOBAYIB 3
JOfIaBaHHAM Kap0030J1iHy 3MeHInyeThes y 1,58-2,19 pasa ta okcueTwtiaeHIudoc-
¢oHoBOT kucnotr —y 1,26-1,57 pasa, 3a1eXHO BiJl MapKH MiHOYTBOPIOBaYa.
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