OIIHKA 3AXMCHHUX BJIACTUBOCTEI MNACUBHUX ILIIBOK 3
BUKOPUCTAHHSIM BOPATHOI'O BY®EPA SIK KOHTPOJBHOT'O
CEPEJOBHIIIA

Mapzapuma JJOHYEHKO, Csimnana ®POJIEHKOBA, Temana MOTPOHIOK, IOpiiu
TI'EPACUMEHKO

PosrisinyTo mpouec ximiuHOi macuBaumii manoByrieueBoi ctani (99,43% 3amiza) sIK OAHOTO 3
METO/IB 3axucTy Bin koposii. [lacuBamis 3xilicHioBajacs 0e3 30BHIIIHBOIO CTPYyMy IPH 3aHYpEHHI
CTalleBUX 3pa3KiB B PO3YMHH 3 J00aBKaMM NacHBaTOpiB, 30KpeMa Opomara, iomat, Oopat, MomibaaT-
anioniB. TpuBanicts macuBaunii craHoBuna 20 + 60 xB npu Temnepatypi 20 £ 2 °C. 3cyB moreHuiany
Kopo3ii B mo3utuBHUH Oik Ha 300 + 700 MB B mopiBHSHHI 3 MOTEHLaJIOM CTajll B aKTUBHOMY CTaHi
CBim4MB Mpo (OpMyBaHHS Ha OBEPXHIi MacuBHOI MIiBKU. OLIHKY cTaOlIbHOCTI 1 3aXMCHOT IIii yTBOpEHOi
MACUBHOI TUTIBKM MPOBOIWIA HACTYITHUM YHHOM: 3aIlaCHBOBAH1 3pa3KH NEPEHOCWIH B PO3UMH, SIKUH HE
MICTUB J00aBOK TMAacHBAaTOpiB;, MO 3MIIIEHHIO B 4Yaci MOTEHWiady Kopo3il 1 Xo4y aHOIHHX
noJsipu3aliiiHiX KpuBMX. HailOinpimn BiaTBOproBaHI pe3yibTaTd Oyidu OTpUMaHi 3 BUKOPHUCTAHHSIM
OopatHoro Oydepa 3 HoAaBaHHSAM XJIOPHI-IOHIB. Byno BHsIBIEHO, IO NpH BIiICYTHOCTI XJIOPHIIB
Oopatauii Oydep Mae macuBYIOUi BIACTUBOCTI, IPU L[LOMY MOTEHIIa] KOPO3ii CTaii 3MillyeThcs B 4aci B
no3uTuBHUM Oik 1 crae piBHuM -0,05 B. Ha momspusauiiiniii kpuBiii aHOOHMH CTPYM 3alUILAETHCS
OMM3BKUM JI0 HYJIsI, TOOTO CTalb 3ajJMIIAE€THCS MACHBHOIO, ax 10 nortenuiany 0,9 B. Ilpu nmomanbmomy
3MIIIIeHH] MTOTEHITiay, BiA0OYBaEThCS JICTIACHUBAIliS CTali 1 pi3Ke 30UTBIICHHS BETUYUHA aHOJHOTO CTPYMY.
BBenennst xyiopuna-ioHiB B po3uMH B KOHUEHTpauili > 0,2 r / 1 BHUKIMKA€E aKTHBALil0 Ta 1CTOTHE
MPUCKOPEHHS aHOTHOTrO po3uMHeHHs crami. Ckiag KOHTpoJdbHOro posumny (r / m): 3,8 Na2B40O7 +
0,2NaCl.

[lopiBHSHHA aHOAHWX KPUBUX B PO34YMHI OypW TOKa3ajo, 10 copMOBaHa MacHBHA IUIIBKA HE
MOBHICTIO PYHHYETbCs 1 30epirae cBoi 3axucHi BiacTUBOCTI. [Ipw cramioHapHOMY MOTeHMiani cTaji
LIBHJIKICTb PO3YMHEHHS 3pa3Ka, MOMEpeJHbO 3a1aCHBOBAHOIO B PO34MHI Oypu 0e3 100aBOK, B /1Ba pasu
MEHIIIe, 1 MiIHOM aHOAHOI KpWBOI BMHUKAe mizHime Ha 40 MB, HiK ans 3pa3ka, IO HE IiIgaBaBcs
nacuBauii. Beenenus B Oypy MomnionaTa aMoHit0 Mae Outbll eeKTUBHUN Pe3yabTaT: MOYATKOBHHA CTPyM
PO3YMHEHHSI 3MEHUIYETHCSI Mai>ke B YOTHPH pasu, a MOTEHLial MiAioMy aHOIHOI KPHUBOI 3CYBa€ThCS B
no3utuBHUM Oik Ha 150 MB. Llle Ginpiue ranbMyBaHHS aHOJHOTO PO3YMHEHHSI CTaJli B AOCIIIKYBAHOMY
PO3YMHI AOCSTAETHCS IPH BBEACHHI OCH30TpHUA30ITY.

JocnigKeHHs eneKTpoXiMiuHOi MOBENiHKM CTalli B OOpaHOMY pPO3YMHI micist ii mornepeaHbol
MacuBy040i 00poOKH, MOXe OyTH BUKOPUCTaHE I BUOOpY e()eKTUBHUX IMaCUBATOPIB Ta TEXHOIOTTYHUX
napaMerpiB MacUBYBaHHS 3 METOIO 3aXHUCTY CTalli Bil KOpPO3ii B pi3HUX cepeIoBHILAX.

OILIEHKA 3AIIUTHBIX CBOMCTB MACCHUBHBIX ILTEHOK C
HUCIOJb30BAHUEM BOPATHOT'O BY®®EPA B KAYECTBE KOHTPOJIbHOM
CPEJIbI

Mapeapuma JJOHYEHKO, Ceéemnana @POJIEHKOBA, Tamvana MOTPOHIOK, IOpuii
T'EPACUMEHKO

PaccmoTpen mporecc XMMHUYECKOH MacCcUBalMy Manoyriepoauctoil cranu (99,43% ixenesa) Kak
OOMH M3 METOJOB 3alluThl OT Koppo3uu. IlaccuBammsi ocymiecTBisuiack 0e3 BHEUIHEIO TOKa IPH
MOrPYKEHHUHU CTATbHBIX 00pa3LioB B PACTBOPHI C 100aBKaMH MMACCHBATOPOB, B YaCTHOCTU Opomara, Hoaar,
Oopat, MonubOnar-aHuoHOB. IlpomormkuTenbHOCTH mnaccuBauuu cocraBmsuia 20 = 60 MuH npH
temnepatype 20 + 2 °C. CmenieHne noTeHuana KOppo3un B MOJIOKHUTENBHYI0 cTopoHy Ha 300 + 700 mB
M0 CPaBHEHUIO C TIOTCHLMAIOM CTalld B aKTHBHOM COCTOSTHMH CBHJETEILCTBOBAIO O (POPMHUPOBAHUH Ha
MOBEPXHOCTH TMACCUBHOM IJIeHKH. OLEHKY CTaOMJIBHOCTH M 3alIMTHOrO JEHCTBUSI 0Opa3oBaBLICHCS



MACCUBHOW TUICHKH MPOBOJWIIN CIEAYIOIIMM OOpa3oM: 3allaCCHBHPOBAaHHBIC 00Opa3libl MEPEHOCHIU B
pacTBop, He colepKamuii J00aBOK MMAacCHBATOPOB; MO0 CMEIIEHUIO BO BPEMEHH MOTEHIIMAIa KOPPO3UH U
AQHOAHBIX MOJSIPU3AIMOHHBIX KPUBBIX. HamOonee BOCHpPOM3BOAMMBIEC PE3yNbTaThl ObUIM IMOTYYEHBI C
UCIIONIb30BaHUEM OopaTHOro Oydepa ¢ 100aBKOH XJIOPUI-MOHOB. bbulo 0OHAapykeHO, UYTO MpH
OTCYTCTBHM XJIOPHJIOB OOpaTHBIA Oydep MMeeT NacCHBUPYIOIIUE CBOKMCTBA, MPU 3TOM  IMOTEHIIHAI
KOPpO3MH CTAJI CMEIIAeTCsl BO BPEMEHH B MOJIOKUTENBHYIO CTOPOHY M cTaHOBUTCS paBHBIM -0,05 B. Ha
MOJSIPU3AMOHHON KPUBOW aHOAHBIM TOK OCTAa&TCs OJIM3KUM K HYJIIO, TO €CTh CTaIb OCTACTCsl MACCUBHOM,
BIJIOTH /10 moteHuana 0,9 B. Ilpu nanpHedieM cMEIIEHWH MOTEHIMANA, MPOMCXOAMUT JENacCHBaLIUs
CTJIl M PE3KOe YBEIMYEHUE BEIWYMHBI AHOAHOTO TOKA. BBeneHWe  XJIOpUI-MOHOB B pacTBOp B
KOHLeHTpamu > 0,2 T / 1 BBI3bIBACT aKTHUBALMIO M CYIIECTBEHHOE YCKOPEHHE aHOAHOI'O PACTBOPEHHS
cramu. CoctaB KOHTPOIBHOTO pactBopa (T / 1): 3,8 Na,B40; +0,2NaCl.

CpaBHeHHE aHOAHBIX KPHUBBIX B PacTBOpE Oyphl MOKA3ajlo, YTO CHOPMHUPOBABILASICS MACCHBHAS
IJIEHKa HE MOJHOCTBIO pa3pyllaeTcsd M COXpaHsAeT CBOM 3alllMTHBIE cBoiicTBa. Ilpu cranmonapHOM
MOTEHIIHAJE CTalld CKOPOCTh PACTBOPEHUS 00pasla, MpeIBapUTENbHO 3alIaCCHBUPOBAHHOIO B PacTBOpE
Oypsl 6e3 100aBOK, B IBa pa3a MEHbILE, U TTOABEM aHOTHOM KpHUBOW BO3HUKAET mo3xe Ha 40 MB, uem mst
o0pasiua, KOTOphlii He TOoABepraics naccuBauuu. Beenenue B Oypy monnbaata aMMOHHUS UMeeT Oojee
s¢deKTUBHOE JeliCTBUE: HAYallbHBII TOK pAaCTBOPEHHs YMEHBIIACTCS IOYTH B YETHIPE pasa, a MOTeHIHAaI
nogbéMa aHOIHOM KPHUBOM — CABMTaeTcs B MOJOKUTENbHYIO cTopoHy Ha 150 mB. Eme Oombmiee
TOPMOKEHUE AaHOAHOTO pACTBOPEHMsI CTalM B HCCIEAYEMOM pacTBOpPE JOCTUTAeTcs IpHU
JIONIOJTHUTEIIFHOM BBEICHUH B MACCUBUPYIOLIHMHA IEKTPOIUT OCH30TpHA30a.

HccnenoBanue 3J€KTPOXUMHYECKOTO TOBEACHHUS CTalIM B BBIOPAaHHOM HMCCIIELYEMOM pacTBOpeE
nocie e€ MpeaBapUTeIbHOM NAacCHBALMOHHOM OOpabOTKM MOKET OBbITh HMCIOJIB30BAHO sl BBIOOpa
3¢ (EeKTUBHBIX NACCUBATOPOB U TEXHOJIOTHYECKUX MMaPaMETPOB MACCUBUPOBAHUS C IIETBIO 3aIIUTHI CTAN
OT KOPPO3HH B pa3INuHBIX cpelax.

ASSESSMENT OF PROTECTIVE PROPERTIES OF PASSIVE FILMS USING THE
BORATE BUFFER LIKE TEST MEDIUM

Margarita DONCHENKO, Svitlana FROLENKOVA, Tatiana MOTRONYUK, Yury
GERASIMENKO

The process of chemical passivation of mild steel (99,43 % of iron) has been considered as a
method of corrosion protection. Passivation was carried out without an external current by immersing of
steel samples in the solutions with additives of passivators, in particular bromate, iodate, borate,
molybdate anions. The duration of passivating treatment was 20 + 60 min at a temperature 20+2°C. The
displacement of corrosion potential to the positive side on 300 + 700 mV in comparison with the potential
of steel in an active condition testified to formation of a passive film. The rating of a stability and
protective action of the formed passive film was carried out thus: the passivated samples were moved to
the solution which is not containing additives of passivators (test solution); then the displacement in time
of corrosion potential and an anodic polarizing curve were measured. The most reproduced results were
received using the borate buffer with the additive of chloride ions like a test solution. It has been
revealed, that in absence of chlorides the borate buffer has passivating properties. In this solution the
corrosion steel potential is displaced in time to the positive side and becomes equal -0,05 V. Anodic
current on a polarizing curve is close to zero, i.e. steel remains passive, up to potential approximately 0,9
V. At the further shift of potential the steel depassivation takes place and the sharp increase of anodic
current occurs. The injection of chloride ions in a solution in concentration > 0,2 g/I causes an activation
and essential acceleration of anodic dissolving of steel. The structure of the chosen test solution was the
following (g/1): 3,8 Na,B4O; + 0,2 NaCl.

Comparison of anodic curves in the test borax solution has shown that the generated passive
film is not completely destroyed and keeps protective properties. Nearby to the stationary potential of



steel the dissolution speed of a sample which was previously passivated in a borax solution without
additives, is twice less and rising of anodic curve is later on 40 mV than for a sample, not exposed to
passivation. A mixture of borax with ammonium molybdate has more effective action: the initial
anodic current in the test solution decreases almost four times, and the potential of a curve rising
shifts on 150 mV in the positive side. The even greater inhibition of anodic dissolution of steel in the
test solution is achieved in case of an additional introduction of benzotriazole in passivating
electrolyte.

Research of electrochemical behavior of steel in the chosen test solution after preliminary
treatment of steel in passivating electrolyte can be used for a choice of effective passivators and
technological parameters of passivation with the purpose of corrosion protection of steel in various
environments.



