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BOJOMNOCTaYaHHS

2. Corrosion monitoring and its inhibition with components of corrosion media in hot water supply systems

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA JOCTIIKEHHIO TPOLIeCiB BHYTPIIHbOI KOPO3ii B CUCTEMAX rapsiioro
BOJIOIIOCTa4YaHHS1, BUTOTOBJIEHUX i3 MAJIOBYIJIELE€BOI CTajli, po3po0Lii MeTOiB i 3ac06iB KOPO3ifHOrO MOHITOPHHTY Ta
IIPOTMKOPO3iIHOI0 3aXMCTy. BCTaHOBIJIEHO, 110 POAYKTU KOPO3il MaJIOBYIJIELE€BOI CTali Y BOA1 FOCIIOAAPChKO-
[IMTHOTO NNPU3HAYEHHS BUSBIISIIOTh €JIEKTPOXiMIYHY aKTUBHICTb, IO YCKJIALHIOE 3aCTOCYBaHHS METOLY
MOJISIPU3aLiHOTO OIOpPY 1711 BUKOHAHHS KOPO3iMHOTO MOHITOPUHTY. [IJ1s1 MiIBUIIEHHS JOCTOBIPHOCTI KOPO3iifHOTO
MOHITOPUHTY €KCIIEPUMEHTaJIbHO BU3HAYEHO Koe(illieHTH, 110 MOB'A3YI0Th BEJIMYMHY [10J15pU3alliliHOro onopy i
IIBUAJIKICTb KOPO3ii MeTasy AJ1s1 pisHOi TPUBAJIOCTi KOPOLYBaHHS NAaTYMKa. 3 BpaXyBaHHSIM BU3HAUEHUX KoeillieHTiB
PO3pO6JIEHO Ta IPOMHUCIIOBO BUIIPOOYBAHO 06JIaffHAHHSI [17151 BAKOHAHHS HEIIePEPBHOTO KOPO3iIHOrO MOHITOPUHTY

B CHCTEMax rapsrdoro BOJIONOCTaYaHHS KUTJIOBUX OyIMHKIB (mopTaTuBHUi Koposumetp [1IK-2, cranionapHuit



koposumetp CIK-3, cucremMa aBTOMaTHU30BaHOTO KOPO3iliHOro MOHiTOpUHry CAKM-1). locimKeHo CKIafoBi
MarHieBoro MeTo[y 3aXUCTYy Bifl BHYyTPIilIHbOI KOPO3il TPyOOIIPOBO/iB CUCTEM rapsiioro BOAOIIOCTAYaHHS Ta
II0Ka3aHo, 110 MIPY aHOJHOMY PO3YMHEHHI MeTaJliYHOrO MarHilo y BOJIOTiHHIl BOJIi BilOyBa€ThCS 3HM>KEHHS
IIBAJIKOCTi KOPO3ii MaJIOByIJIeLeBOi CTai 3aBAsiKMA (POPMYBAHHIO MiJ] BIUIMBOM KaTiOHiB Mg2+ KOMIAKTHUX
IPiGHOKPUCTAIYHUX OCAZiB aPAroHiTy, 3HWKEHHIO BMiCTY PO3YMHEHOTO KMCHIO Ta 3pOCTaHHIO pH 11pu KaTogHOMY
BiJHOBJIEHHI KUCHIO. PO3p006s1€HO HOBY KOHCTPYKIIil0 YCTAHOBOK MarHi€eBOro 3axUCTY BiJl BHYTPilIHbOi KOPO3ii
e(EeKTUBHICTb MarHi€BOro METOy 3aXUCTy. BMsIBIEHO, 1O MiCJIsl YTBOPEHHS IIiIJIBHOTO MAPy IPOAYKTIB KOPO3ii Ha
CTaJli HaCTae iHBEPCid 3aJI€>KHOCTI MBUAKOCTI KOPO3ii BiJl MOTOKY - 3i 3pOCTaHHSM MIBUIKOCTI TOTOKY MBUAKICTh
KOpO3ii 3HMXKYeThCS. 361/IbLIIEHHS IBUIKOCTI IOTOKY BOAU B Tpybonposogi 1o 0,45 M /c clipusie 3HUKEHHIO
IIBAJIKOCTI KOopoa3ii crani 7o 0,1 MM /Ppik i HIk4e. Kito4oBi c10Ba: cucTeMa rapsidoro BOJONOCTa4aHHs], MIBUIKICTh
KOpO3ii, IOBEPXHEBI IJIBKY, NOJIAPU3ALIMHUN OMip, KOPO3iMHUI MOHITOPUHT, IIOPTATUBHUI KOPO3UMETP,
CTalliOHApPHUI KOPO3UMETP, T€TUT, €JIEKTPOJHA EMHICTb, MarHi€BUI aHOJ, TilpPOKCUJL, MarHil0, yCTaHOBKA

MarHieBoro 3ax1cTy, MarHi€BUil 3aXUCT, apParoHiT, IPOTUKOPO3iHUI 3aXUCT.

2. Dissertation work is devoted to study of processes of internal corrosion in hot water supply systems with mild
steel piplines, development of methods and means of corrosion monitoring and corrosion protection. It is
established that the steel corrosion products are electrochemically active, which complicates the application
polarization resistance method of corrosion monitoring in the hot water supply systems. The values of the
constant that relates polarization resistance to corrosion rate were determined experimentally depending on
exposure duration, flow rate and temperature. It is established that introduction of magnesium ions in the tap
water by anodic dissolution of metal anode leads to a reduction of corrosion rate of mild steel with the formation
of compact aragonite precipitation under the influence of Mg2+ cations, reduction of dissolved oxygen content
and growth of pH due to the cathodic reduction of oxygen. It is revealed that after the formation of a dense layer
of corrosion products on steel appears inversion between corrosion rate and flow, the growth of flow rate reduces
corrosion. The increase in the rate of water flow in the pipeline to 0.45 m/s helps reduce corrosion rate of steel up
to 0.1 mm/year and below. Developed portable corrometer PIK-2 and stationary corrometer SIC-3 for corrosion
monitoring based on polarization resistance method in water supply systems. On the basis of stationary
corrometer developed system of the automated corrosion monitoring that can handle up to 8 corrosion probes, to
back up the results of measurements, to transfer data to the PC for processing and analysis, and control the means
of corrosion protection. The new magnesium protection units from internal corrosion of the pipelines "SCHIT-N"
was developed featuring increased reliability of anode fixing, the transfer of corrosion probe to the input of
installation, using as a flow sensor of impeller water meter with pulse output and the introduction of the sensor for
determining the anode consumption. The carried out industrial tests of magnesium protection unit "SCHIT-N",
showed the high efficiency of this method of protection. Keywords: hot water supply system, corrosion rate,
surface films, linear polarization resistance, corrosion monitoring, portable corrometer, stationary corrometer,
goethite, electrode capacity, magnesium anode, magnesium hydroxide, magnesium protection unit, magnesium

protection, corrosion protection.
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