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[IpencraBieHbl pe3yibTaThl Pa3pabOTKU  aJbTCPHATUBHBIX TEXHOJOTHUH  HAMPABICHHOTO
3aIUTHOTO OKCHUIMPOBAHUS Pa0OUYMX IMOBEPXHOCTEH HM3TOTOBJICHHOTO W3 TEPIUTHBIX CTaleh
000py/IOBaHUS  UCHAPUTEIBHOTO W  IMapONEeperpeBaTeIbHOT0  MOJYJIEH  BEPTHUKAIBLHOIO
naporeneparopa (III') H-272 peaktopuoit ycranoBku (PY) BH-800, skcriyatupyemoro B
YCHOBHUAX KHUCIOPOJHO-aMMHAYHOTO BOJHO-XMMHUYECKOTO pexkuMa. POPMUPOBAHUE 3ALIUTHBIX
OKCHJIHBIX IUICHOK MAarHeTUTa ¢ 33JaHHBIMH CBOWCTBAMH IPOMCXOJUT MPH TEPMOJIM3E BOIAHBIX
PacTBOPOB KOMIUIEKCOHATOB M KOMILIEKCOB JK€JI€3a C Pa3JIMYHbIMU JIMTAHJAaMU B KOHTAaKTE C
MOBEPXHOCTBIO CTaJle MEepIUTHOro Kiacca. JIByXcTraguiiHble TEXHOJOTMU HAIMPABIEHHOIO
OKCHUJIMPOBAHUsl OCHOBAHbl HA NMPUMEHEHUU PACTBOPOB alleTarTa aMMOHHUS WIM TpWioHa b.
YcTaHoBIEHBl XUMHUYECKHE (OpPMBI COEIMHEHUM >Kene3a B paboyux pacTBopax MAis
dbopMUpOBaHUS KaueCTBEHHBIX 3alIUTHHIX IJIEHOK. Ha mepBoii ctaanu oOpa3yroTcsi acCOLUATHI
“oxcuaupyromux’’ komiuiekcoB Fe(Ill) ¢ atromamu sneMeHTapHOro kene3a B aKTUBHBIX [IEHTPax
pacTBopeHus Metauia. Ha BTopoil ctaguy NpoucXOauT TEPMUUYECKOE PA3I0KEHHE aCCOLIMATOB C
o0pa3oBaHHEM 3apOAbIIICH KPUCTANIOB MarHeTUTa, COXPAHSIOIIMX BO3HHKIIHE B accoIaTax
XMMUYECKHE CBSI3M MEXKAY aroMaMu MeTajla B KPUCTALIMYECKOM pelIeTKe CTald U B
pactBopeHHoM komruiekce Fe(Ill). VYcranoBneH wuHTepBanm Temmeparyp TEpPMHUYECKOTO
pa3ioxeHus: accouuaroB nepBuuHbIX KoMmiuiekcoB Fe(Ill) B koHTakTe ¢ aTomMaMu >kene3a Ha
MOBEPXHOCTU CTAJM JUISl peaju3aluu IMpolecca o0pa3oBaHUsl OKCHAHBIX MIeHOK. OOOCHOBAaHbI
COCTaBbl PAacCTBOPOB M MapaMEeTpbl MPOIECCa 3alIMTHOIO OKCHUIMPOBAHHS MO alETaTHOW H
KOMILJIEKCOHHOW TEXHOJIOTHSIM, YCTaHOBJICHBI 3aIlUTHBIE CBOMCTBA OOPA3yIOMIMXCSI OKCHIHBIX
wieHok. PaspaboraHa coBMelIeHHass TEXHOJOTHSI KOMIUIEKCOHHOTO OKCHUAMPOBAHUS C
TpaHchopmalueii OTMBIBOYHOTO PAcTBOpa B PAacTBOP HANPABJICHHOTO OKCHAMPOBAHUSA, YTO
MO3BOJISIET PE3KO CHU3UTH 00BEMBI O0PA3YIONIUXCS KUJIKUX OTXO0J0B. JlaHbI peKOMEH Ay 115t
BBHIOOpA ONTUMAJILHOTO BAapHWaHTa TEXHOJOTUM OKCHUIWPOBAHUS C YYETOM TEIJIOTEXHUUYECKHX
XapaKTEePUCTUK 000PYI0BAHMUS.
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The paper describes alternative technologies developed for protective directional oxidation of
pearlitic steel surfaces of evaporator and superheater equipment in the vertical steam generator of
BN-800 reactor. The equipment surfaces are exposed to oxygen-ammonia water chemistry
conditions. Protective magnetite oxide films with prescribed properties are formed from



thermolysis of aqueous solutions of iron complexonates and complexes with ligands upon contact
with pearlite steel surfaces. Two-stage technologies of directional oxidation use ammonium
acetate or Trilon B solutions. Experiments have identified the chemical forms of iron compounds
in standard solutions required for generation of high quality protective films. At the first stage,
associates of “oxidizing” Fe(Ill) complexes with elemental iron atoms in the active centers of
metal dissolution are formed. At the second stage, thermal decomposition of the associates occurs
to form magnetite crystal nuclei where metallic atom bonds in the steel crystalline lattice and
dissolved Fe(l1l) complex are the same as in the original associates. The temperature range is
specified which is required to implement formation of oxide films through thermal decomposition
of the associates of primary complexes of Fe(lll) upon contact with iron atoms on steel surfaces.
The solution compositions and oxidation process parameters are chosen for acetate- and chelate-
based technologies. The protective properties of the oxide films are evaluated. A combined
technology of chelate-based oxidation and transformation of the washing solution into directional
oxidation solution is developed, allowing for significant reduction in the volume of liquid waste.
Recommendations are made for the best choice of oxidation technology depending on the thermal
characteristics of the equipment.
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