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SMART SELECTION OF ORGANIC COATING SYSTEMS FOR
CORROSION PROTECTION OF COPPER ORE PROCESSING
EQUIPMENT

Andrzej MISZCZYK?, Kazimierz DAROWICKI?
1Gdansk University of Technology, Chemical Faculty, Department of
Electrochemistry, Corrosion and Materials Engineering, 80-233 Gdansk, 11/12
Narutowicza St., Poland, andrzej.miszczyk@pg.gda.pl
2Gdansk University of Technology, Chemical Faculty, Department of
Electrochemistry, Corrosion and Materials Engineering, 80-233 Gdansk, 11/12
Narutowicza St., Poland, kazimierz.darowicki@pg.gda.pl

Proper operation of industrial devices in harsh corrosive environments requires
the application of coating systems characterized by very good anticorrosion
performance. However, which coating is the best? There are many manufacturers of
protective systems on the market and usually each of them claims that his system is the
best. How to choose the best indeed?

We proposed a way to evaluate and choose the best systems in specific
corrosive environments. This has been proven in the conditions of a mining and
processing company at the division of copper ore enrichment. Coating systems
samples of various manufacturers were exposed to natural conditions of flotation and
ore enrichment facility for half a year. After this period the samples were tested by
means of impedance spectroscopy (to obtain coating resistance) and measurements of
adhesion using pull-off method. Two basic aspects of coating protection: the barrier
and adhesive mechanisms are characterized by these means. The results obtained are
plotted in Fig. 1. Based on this Figure, it is possible to designate a group of the best,
medium and the worst coatings under the circumstances of exposure. High coating
resistance (barrier) and high adhesion strength characterized the best systems.
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Fig. 1. Evaluation of protective properties of coatings samples on the basis of the resistance
and adhesion of the coating to the substrate. Top coatings — the biggest ellipse.

4



SMART TESTING OF CONFORMAL COATINGS
USING AFM-BASED METHOD

Michal SZOCINSKI*, Kazimierz DAROWICKI?

Y\Gdarsk University of Technology, Chemical Faculty,
Department of Electrochemistry, Corrosion and Materials Engineering,
11/12 G. Narutowicza St., 80-233, Gdarnsk, Poland
michal.szocinski@pg.gda.pl
2Gdansk University of Technology, Chemical Faculty,
Department of Electrochemistry, Corrosion and Materials Engineering,
11/12 G. Narutowicza St., 80-233, Gdarnsk, Poland
kazimierz.darowicki@pg.gda.pl

Electronic industry is a vigorously developing field where miniaturization of
parts and printed circuits plays a significant role. Reliable and long-lasting operation
of electronic systems requires protection from such environmental influences as:
moisture, corrosion, mechanical factors and microbiological activity. In electronic
industry this protection is provided by conformal polymeric coatings, which are
capable of insulating the electronic elements from ambient atmosphere. The fact that
they are relatively thin films and are applied over the elements of small dimensions
requires application of special, dedicated methods of testing of their condition and
durability.

The authors wish to propose an approach based on the atomic force microscopy
technique operating in a contact mode regime. Apart from measurement of coating
topography, this method also allows acquisition of local electrical characteristics of the
conformal coatings. Application of either dc bias voltage or ac voltage perturbation
signal between the conductive AFM probe and the coated metallic substrate makes it
possible to obtain local current maps and local impedance characteristics of the
coating. This procedure can be used to monitor and trace performance of the coating
upon exposure to selected degradation factors, for example elevated ambient humidity
or temperature. The measurements are typically performed without presence of
electrolyte, which is an advantage in case of humidity-sensitive electronic parts and
systems. Apart of assessing current state and durability of the conformal coatings the
suggested approach can be useful in evaluation of effectiveness of any improvements
implemented into the coatings at the research and development, pre-service stage.
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3AIIIUTA CTAJIEA B PACTBOPAX KHCJIOT
NHI'MBUTOPAMMU KOPPO3UH

A.I'. ABJIEEB, M.B. TFOPUHA, /I.C. KY3HEI1OB, O.A. KHPEEBA

Hncemumym pusuueckori xumuu u snexkmpoxumuu um. A.H. @pymxuna PAH, Poccus,
avdeevavdeev@mail.ru

PROTECTION OF STEELS IN ACID SOLUTIONS
BY CORROSION INHIBITORS

Yaroslav Avdeev, Mariya Tyurina, Dmitrii Kuznetsov, Olga Kireeva
A.N.Frumkin Institute of Physical Chemistry and Electrochemistry,
Russian Academy of Sciences, Russian Federation, avdeevavdeev@mail.ru

Some aspects of the use of acid solutions in modern industries have been considered.
The stability of different steels to the action of acidic solutions was analyzed. The most
effective method of protecting steels in acidic solutions is the inhibition of corrosion by
organic compounds.

PaccMoTpeHbl HEKOTOpbIE AaCHEKThl MPUMEHEHHS KHCJIOTHBIX PacTBOPOB B
COBPEMEHHBIX OTpacisix IMPOU3BOJICTBA, a TaKKE aCCOPTUMEHT M CBOMCTBa
MHUHEPAJIbHBIX W OpPraHHYE€CKHX KHCIOT, MCHOJb3YEMBIX JUIS JOTHUX LEJEH.
[Ipoananu3upoBaHa YCTOMYMBOCTb PAa3JIUUHBIX CTajled K JEHCTBUIO KHCIIBIX
pactBopoB. [lokaszano, uto Hambosiee F3PPEKTUBHBIM CIIOCOOOM 3aIIUTHI PA3THUYHBIX
CTajleil B TaKuX Cpenax sSBISETCS HWHTHOMPOBAHHE KOPPO3UU OPraHUYECKUMHU
COCMHECHUSIMA U KOMITO3UIMAMU Ha MX OCHOBE, IMO3BOJSIONIEE MPEAOTBPATUTH HE
TOJIBKO OOIIYI0 KOPPO3WI0 MeTaljla, HO M €ro HaBOJOPOKHUBAHHE, YXY/AIIAOIIEe
MEXaHW4YEeCKHe CBOWCTBA. PaccMOTpeH CIEKTp WHTHOMTOPOB KHCIOTHOM KOPPO3UHU
METAJUIOB, MpEIJaraeMbiX JJisi NPUMEHEHUS HAa OTECYECTBEHHBIX NPEANPUATHSIX.
BriaeneHsl HEKOTOPBIE BAXKHEWIIIME CBOWMCTBA, KOTOPBIM JOJIKHBI COOTBETCTBOBATH
WHTHOUTOPBI KOPPO3UHU, PEKOMEHIYEMbI€ K MPOMBIILICHHOMY HCIIOJb30BAaHUIO, a
MMEHHO:

- BbICOKas () (PEKTUBHOCTDH B 3aMeJIEHUN 001Iel KOPPO3UU METalla;

- IIUPOKUH CHEKTP 3aAIUIIAEMBIX CTAICH;

- BO3MOKHOCTB MCIIOJIb30BAHUS B PA3JIMYHBIX KACIIOTAX;

- BO3MOXXHOCTbh IPUMEHEHHUSI B TOPSYMX PAaCTBOpax KUCJIOT, Kak MUHUMYM, 10 100°C;

- COXpaHEHHE MEXAaHUYECKMX CBOMCTB CTajlei 3a CYeT CHWXEHUA UuX
HAaBOJIOPOKMBAHMUS;

- COXpaHEHHME 3AlMTHOTO JEWCTBUA MPU HAKOIJICHMHM B PACTBOPE MPOAYKTOB
Koppo3uH (B miepByto ouepeasb katrousl Fe(l11)).

OtmedeHo, 4dro HamboJee BaXKHBIMU  33/ladyaMH, CTOAINUMHU  TIEpen
CrenuagucTaMiu B O0JacTH  KOPPO3WOHHOM  3alllMThI, SIBJISIOTCS:  CO3/IaHHE
BBICOKOTEMIIEPATYPHBIX ~HMHTHOMTOPOB  KHCJIOTHONW KOPPO3UHM CTajJedl HOBOTO
MOKOJICHUS, a TaKX€ WHTUOWTOPHBIX COCTAaBOB, YCTOWUYMBBIX K HAKAIUIMBAHHWIO B
KUCJIIOTHOM pactBope katnonos Fe(lll).



COCTAB JIx1 XOJIOAHOI'O HUHKOBAHMS «I"'AJIbBAHOJI» -
JOJTI'OBPEMEHHAA 3AHHIMTA METAJIVIOKOHCTPYKHMU OT
KOPPO3HUN

B.A.FOYAPOB
00O «HIILIA3», Poccus, info@npcaz.ru

COMPOSITION FOR COLD GALVANIZING "GALVANOL"

V. A.BOCHARQOV
SPCCP, LTD, Russia, info@npcaz.ru

HIIL AHTMKOPPO3MOHHOM 3aIIUThI IPOU3BOAUT BEICOKOKAYECTBEHHBIE COCTABBI:

o TS XOJIOHOTO 1MHKOBaHus Metawia "TAJIbBAHOJI®" (96% nuHKa);

o METAJUTIONMOJIMMEPHBIA AJTFOMOHAINOJHEHHBIN 3allMTHO-IEKOPATUBHBIA COCTaB

«AJITMHOI®»;

Taxk >xe HalIa KOMIAHUA MPEAOCTABIIICT YCIYTd MO IMHKOBAHUIO METAILIONPOKATA U
METaJUIOKOHCTPYKLUH.

Be3B03/IyIIHOE HAaNbIIEHHe IIMHKA (3aI1aTEeHTOBAHHBIM cocTaBoM «I anmpBaHON®») HA
OYUIICHHYIO a0pa3uBOCTPYHHBIM MeTOI0M 110 crerneHu Sa 3 mo ISO 8501-1:2007
MMOBEPXHOCTD MO3BOJISAET MOJTYyYaTh MAaTOBOE LIMHKOBOE MOKPBITHE ¢ ToJuHaMu 60-80 MKM,
HE yCTYIAIOIIEe 10 CBOUM 3AIUTHBIM CBOMCTBAM MOKPBITUSAM, HAHECEHHBIM APYTUMHU
METOAaMH IIMHKOBAHHS.

CoBpeMeHHbIE TEXHOJIOTUU U 000pyI0BaHKEe, KBATU(PUIIMPOBAHHBIN TIEPCOHAT,
KOHTPOJIb Ka4eCTBa Ha BCEX JTaIax MPOU3BOACTBA pabOT — rapaHTHsi CTAOUILHOTO U
B3auMOBBITOAHOrO coTpynHudecTta C HIIL[ AHTMKOPPO3MOHHOM 3aIiuThI.
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OCOBEHHOCTHU ITPUMEHEHUA UHT'UBUTOPOB KOPPO3UH B
CUCTEMAX C MOHODTHUJIEHT JIMKOJIEM
A.B. bpukos!, A.H. Mapkun?, C.B. Cyxosepxon?, II.A. 3a10poKHbIi>
Y @unuan komnanuu « Caxanun Snepoacu Unsecmmenm Komnanu JImo.» 6 2. FOxcno-
Caxanunck, Poccus, e-mail: Alexander.Brikov@sakhalinenergy.ru
2 UX JIBO PAH, Poccus

SPECIFIC FEATURES OF CORROSION INHIBITORS APPLICATION
IN MONOETHYLENE GLYCOL SYSTEMS

Alexander BRIKOV!, Andrey MARKIN?, Svyatoslav SUKHOVERKHOV?, Pavel
ZADOROZHNY?,
! Sakhalin Energy Investment Company, Ltd. Yuzhno-Sakhalinsk Branch, Russia, e-
mail: Alexander.Brikov@sakhalinenergy.ru
2 Institute of Chemistry Far-East department of RAS, Russia

Partition coefficient of imidazoline based corrosion inhibitor was studied for
mineralized water / gas condensate and mineralized water-glycol solutions / gas
condensate systems in laboratory and in the field condition. It was found that partition
coefficient of corrosion inhibitor in mineralized water-glycol solutions / gas
condensate system 300 times lower than in mineralized water / gas condensate system.
It is shown that if corrosion inhibitor contains several active substances then partition
coefficient of these substances could differ from each other significantly.

HNuruduropsr koppo3uu (MK) mupoko npumensitor B HedTeranoObBaromen
INPOMBIIIIEHHOCTH  JUIsl  3alIUThl  OT KOPPO3MM BHYTPEHHEW  IOBEPXHOCTH
TpyOonpoBosoB. Ha mpumepe mynbTuha3HOTO TpyOOINpPOBOJAa HAMH TMOKA3aHO, YTO
sdpextuBHOCT UK, B yacTHOCTH ero ko3 PUIMEHT pacrhpeneneHusi, CyllieCTBEHHO
MEHSETCS IPU NEPEX0/IE OT BOAHBIX K BOJHO-TJIMKOJIEBBIM PACTBOPAM.

[Ton MynbTHda3zHEIME TPYOOITPOBOJAMHU MBI Oy/IeM MOHUMATh TPYOOIIPOBO/IBI,
TPAHCTIIOPTUPYIOUINE Ta30KUJKOCTHYIO CMECh COCTOSIIIYIO M3 MPUPOAHOrO rasa,
ra3oBOro KoHjeHcaTta (HedTH) U BOJHOTO pacTBOpa MoHOAdTWieHTIukons (MOT).
Takue TpyOOMpoBOIBI, OOBIYHO, TPAHCIOPTUPYIOT YKA3aHHYIO CMECh OT MOPCKHX
mwiatgopm 10 OeperoBbix TexHomornueckux komiwiekcoB (BTK). Ha mpoexre
«CaxanuH-2» MynbTU(a3Hble TPYyOONPOBOJALl TPAHCHOPTUPYIOT Ta30KUIKOCTHYIO
cMech OT Mopckoi tatdopmel «JIyackas-A» no BTK. Jlna obecnieuenust mpoeKTHOTO
CpOKa OJKCIUIyaTallud TpyOoNpoBOAOB pa3zpaboTaHa W BHEAPEHA Iporpamma
KOPPO3MOHHOM 3alUThl MU MOHUTOpUHIa. OZHUM M3 3JIEMEHTOB 3TOM IPOTrpaMMBbI
apisgercsa npumenenue UK.

IlepBoHayanbHO IUTAaHMpPOBAJACh IOCTOsiHHAA nopada MK B 3amummaemeie
TpyOomnpoBoibl BMecTe ¢ 85%—HbIM pacTBopoM MOI'. OnHako npu NpoMbBIIUIEHHOM
npumeHeHn MK ObII0 yCTaHOBIEHO, YTO, HECMOTPS Ha MPEAINONOKEHHUE, 4YTO
OonbIas 4acTh €ro 3a KOPOTKOE BpeMsl OyNeT yXOJIUTh C KOHAEHCATOM, B PacTBOpE
MDOI' coxpansercs Bbicokas kKoHueHTpauus WK B TeueHue NIUTENBHOIO BpPEMEHU
Jaxke rnocie npekpaienus no3uposanust UK B TpyOGonpoBoibI.



B nabGoparopHplx yClOBHAX OBUIO  YCTaHOBIEHO, 4YTO KOIPPUIIUEHT
pactpeaenenus ganHoro UK B cucreme «Boaubii pactBop MOI' (koHuenTpanus MO
62-85 % oObemH.)/Ta3oBblli KoHIeHcaT» B ~300 pa3 MeHbIIE, YeM B CHCTEME
«MUHEpAJIM30BaHHAsE  BOJA/Ta30BBIA  KOHJEHCATY. Huzkuit  kospdunuent
pactipeaeneanss MK B cucreme «BomHBIM pacTBOp MOI/ra3oBbIii  KOHIEHCAT»
noTpeboBan MepedTH OT TEXHOJIOTMHM HempepbiBHOW momaun MK B 3amminaemeie
TpyOOIPOBOIBI K TEXHOJIOTHU NIEPUOIUUECKON MO1auu.

[Tpu pa3paboTke MeToauku n3mepenus konuenrpauuu UK B Bose u pactBopax
MDI' ocHoBHble JneicTByronue BemectBa WK (akTMBHBIE OCHOBBI)  OBLIH
uaeHtupummpoBanbl kak Cl8:2 u Cl18:1 wummpazomuner u Cl18:2 u Cl18:1
MMUAA30JMH-aMUbl. J[JI1 KOJIM4eCTBEHHOTO n3MepeHust KoHneHnTpaunu MK merogom
BDXXX-MC Obuiv BHIOpaHBI HUMHUAA30JMH M HMHUAA30JHH-aMun ¢ M/z 348 u 612
COOTBETCTBEHHO, TO €CTh I'paJyupoBouHble rpaduku KoHIeHTpauuu UK B pacTBopax
MDOI cTponnu AJid 3TUX ABYX MOHOB, CUMTas, UTO OHU «IpeacTasisaoT» UK B nenom.
MHuorokpatsabsle u3mMepenust konenrpauuun MK B pacrBopax MOI" u3 mynbTudazHbix
TpyOONPOBOIOB TOKa3ajdu, 4YTO KOIPPUIMEHT pachpeeeHus] WMUTA30IMH-aMHIa
CYLIECTBEHHO BbILIE, YeM KO3(PQUIMEHT paclpeaeiaeHuss HMUAa3oinHa. Takum
o0Opa3om, ecnu B coctaB MK BXOAUT HECKOIBKO aKTUBHBIX OCHOB (a coBpemenHbie UK,
KaK TpaBWIO, coiepxaT 2 win 0Ooyiee aKTHUBHBIE OCHOBBI), TO MX KO3(D(HUIIMEHTHI
pacrpefeneHlsi MOTyT CYIIECTBEHHO OTJIMYaThCs. Takoil BBIBOJA JOCTATOYHO
OYEBHUJICH, OJIHAKO, HACKOJIbKO H3BECTHO  aBTOpPAaM, BIEPBBIE  ITOJYYECHBI
KOJIMYECTBEHHBIE JaHHBIE, IOATBEPKAAIOIINE €TO0.



HCCJIEIOBAHUE IINIOTHOCTHU TOKA B CUCTEME «PEJIbC-
SEMJIA-TTIOA3EMHBIN TPYBOITPOBO/I)»

M. B. 'YCAPOBA
PI'Y ne¢pmu u caza (HUY) umenu U. M. I'yoxuna, Poccus,
mariya.gusarova@gmail.com

RESEARCH OF CURRENT DENSITY IN THE SYSTEM "RAIL-
GROUND-UNDERGROUND PIPELINE"

Maria GUSAROVA
Gubkin Russian State University of Oil and Gas (National Research University),
Russia, mariya.gusarova@gmail.com

Determination of current density is an important part of the research conducted
to determine risks on the pipeline. The article describes the results of research on
reception of the optimal mathematical model for calculating the current density.

[Ipu pemieHuun 3amaun ONpeieICHUs] INIOTHOCTH TOKAa B CUCTEME «PEebC-3eMIIs-
MOA3EMHBIA TPYyOONPOBOA» B JIOOON TOUKE 3€MIIM PYKOBOACTBYIOTCS CJICTYIOUIAMHU
MPENOJI0KEHUSIMHU: 3€MJII  OJHOPOJHA M HM30TPONHA; yTE€YKa TOKa C pelibca
paBHOMEpHA I10 BCEH JJTUHE.

Jlns Toro, 4ToOBI OMpENeIuTh TUIOTHOCTh TOKa, MPEABAPUTEIBLHO HAXOIHUTCS
KOMIUIEKCHBI TOTEHIWAal B YKa3aHHOW cucteme. M3BECTHO, 4YTO KOMIUIEKCHBIN
MOTEHIIMAT B TE€X TOYKaX, B KOTOPBIX OH HENPEPBIBEH, YJIOBIECTBOPSET YPABHEHUIO
Jlanmaca. B gaHHOM cllydae peniaercsi ypaBHEHHE, UMesl B BUJIY TpaHUYHbBIC YCIOBHUS
Ha TpyOOIPOBOJE, HA MMOBEPXHOCTH 3€MJIU, C YUYETOM HaJIM4YUsi OCOOCHHOCTH BOJU3H
penbca. MaTemaTuueckas 3agada OyJeT BBIMISAETh TAKUM 00pa3oM: BBHJY TOTO, YTO
BO BCEX INIOCKOCTSX, IEPICHIUKYJISAPHBIX PEIbCy W TPyOONpOBOJY, KapTHHA
pacrpeic/ieHusl TOTeHIMaia Oy/JeT OJAMHAKOBOM, 3ajlada M3 OOBEMHOM CTaHOBHTCS
TJIOCKOM.

Jlamee ¢ IIOMOINBI0 MaTEMAaTHYCCKUX BBIKIAAOK HAXOIMM HEOOXOIUMOE
3HAYEHUE TUIOTHOCTH TOKA B JIFOOOW TOUKH YKa3aHHOU CHCTEMBI.

3aauy HaxX0XkJACHUS UIOTHOCTH TOKa MOKHO OBLJIO PEIIUTh U HE IPUBOS €€ K
3amaun Jlupuxie s IBYXCBSI3HOM oOiacTu. BmecTo 3TOro MoKHO ObUTO OBl HANTH
KOMILUICKCHBIM TIOTEHITMAT CHCTEMBI «pelbCc-TpyOoIpoBoa» 03 ydeTa BIHSHHUS
MMOBEPXHOCTH 3€MJIH, TTOCJIC YeT0 CIIOKHUTD C MIOTCHIIMAJIOM CHCTEMBbl «MHUMas TpyOa —
pENBOY.

B kadecTBe mnpuMmepa NpPUBOASTCS Pe3yJbTaTbl PabOThl MO BBIBEACHHOMN
dbopMysie TOKOBOTO IMOJII BOKPYr TpyOOmpoBoja auameTpoMm O, 3aJ0)KEHHOTO Ha
rryouny 1t Ha paccrosinue 10t ot pesnbca, ¢ KOTOPOTro CTeKaeT TOK.

PaccmoTpenre KpuBBIX TIOKa3bIBaeT, YTO BO H30EkKaHUE 3HAUYUTEIBHBIX
MOTPENIHOCTEN, U3MEPEHUs JIOJKHBI MPOU3BOIUTHCA HA YYAaCTKE 32 TPYOOIPOBOJIOM
OTHOCHUTEIIBHO pelibca Ha pacCTOSIHUH 00Jiee MoIyTopa TITyOUH ero 3aI0KeHHUS.
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PA3PABOTKA METOJIA U TEXHUYECKHUX CPEJCTB KOHTPOJISI
3AIIIUTHONM CIOCOBHOCTH MOJUMEPHBIX MTOKPLITHIA
CTAJBHBIX TPYB HE®@TSIHOI'O COPTAMEHTA B
CEPOBOJIOPOJICOJIEP/KALIEN MPOAYKIHNU HE®TSHBIX CKBAKUH

B.H. IPOTACOB!, A.B. MYPAJIOB?, 0.0. ITBHIPEB?®
L PI'Y nepmu u 2aza umenu (HUY) U.M. I'voxuna, Poccus,
protasovl1935@rambler.ru ? PI'Y nepmu u 2asa umenu (HUY) U.M. I'yoxuna,
Poccus, com@gubkin.ru 2 000 «HTI] «Kauecmso-ITokpwimue-Hegpmezaz», Poccus,
olegshtyr91@gmail.com

DEVELOPMENT OF METHODS AND TECHNICAL MEANS OF
VERIFICATION THE PROTECTIVE CAPACITY OF COATED STEEL
OCTG IN HYDROGEN SULFIDE PRODUCT OIL WELLS

Victor PROTASOV!?, Alexander MURADOV?, Oleg SHTYREV?®
1Gubkin University, Russia, protasov1935@rambler.ru
2 Gubkin University, Russia, com@gubkin.ru 2000 “NTC “KPN”, Russia,
olegshtyr9l@gmail.com

Indirect control method in laboratory conditions is considered of ability of
polymer coatings to protect steel OCTG from SSC in highly mineralized water
production of oil wells. A structure C-shaped samples is designed, and the screw
mechanism is proposed.

PaccmarpuBaercsi KOCBEHHBIH METOJ KOHTPOJS B JIAOOPAaTOPHBIX  YCIOBHUSX
CMOCOOHOCTH MOJIMMEPHBIX MOKPBITHH 3aIlUIIATh CTaJbHBIE TPYObl HE(TIHOrO COpTaMEHTa
OT CyIb(UAHOTO PACTPECKUBAHMSI B MHUHEPAIN30BAHHON BHICOKOOOBOJHEHHOM MPOJYKIUU
HePTAHBIX CKBaXHMH. CyIIHOCTP METO/a 3aKJII0YaeTCss B KOHTPOJE OTCYTCTBHS IJICHKH
cyabuaa jxenae3a Ha MOBEPXHOCTU CTaIM IO MOKPHITHEM I1OCJIE€ aBTOKJIABHBIX MCIBITAHUN
Ha 3a/1aHHO 6a3e BpeMEHHU B MOJIETIbHOM cepOBOIOPOICOIepKaIleil BOAHOMH cpere.

HakorneHHbIH ONBIT MOKa3bIBAET, UTO CTAJbHBIE TPYObI C HAPYKHBIM M BHYTPEHHUM
MIOJINMEPHBIMU TOKPBITHSIMH SIBJISIFOTCSI IEPCIIEKTUBHBIM HAIIPABJICHUEM 3alUThl CTAJIBHBIX
TpyO HEPTSIHOTO cOopTaMeHTa OT CyJIb(HUAHOTO pPACTPECKUBAHUS B MHUHEPAIM30BAHHOU
BBICOKOOOBOJHEHHOW MPOAYKIINU HE(PTAHBIX CKBAYKUH.

Hapsny ¢ TpagMUMOHHBIMM  TpeOOBaHMSIMH K  3allUTHBIM  CBOWCTBaM
MIPOTUBOKOPPO3UOHHOTO TOJUMEPHOTO MOKPBITHS CTAIBHBIX TPYO HEPTIHOTO COPTAMEHTA!
Ne(QEeKTHOCTH BHEIIHEH, TUAIEKTPUYECKOH CIUIONIHOCTH, aAre3uH, 3JIEKTPOIPOBOIHOCTH,
M3HOCOCTOMKOCTH, HE MEHEE BaKHBIM CBOMCTBOM IOKPBITHSI CTAJbHBIX TPYO SBIsSETCS
IIPOHUIIAEMOCTB IO OTHOLIEHUIO K MOJIEKYJIaM CEPOBOAOPOJA.

N3BecTHBI abopaTopHbIE METOMIBI KOHTPOJIS 3alTUTHOW CIMOCOOHOCTH TMOJIMMEPHBIX
MIOKPBITUM CTaJIM B  CEPOBOJAOPOACOJEPXKAILECH MHUHEPAIM30BAaHHOM BOJHOU  Cpene,
3aKJIIOYAIOIINECS B OLICHKE ILEJIIOCTHOCTH CTAJIM IOJ IMOKPBITHEM IOCIIE HCIBITAHUW IpU
3aJJaHHOW BEJIMYMHE HANPSKEHUN-PACTIKEHUS B YKa3aHHOU CpeJe.

PaccmaTprBaeMblil METOZl, OCHOBaHHBIM Ha KOHTPOJIE OTCYTCTBHS IUICHKHU Cylbduia
’KeJie3a Ha TOBEPXHOCTH CTaJbHOTO oOpaslia ¢ MOJIMMEPHBIM MOKPBITHEM, SIBISIETCS MEHee
TPYJOEMKHUM 1 00€CTIeunBaeT MOIyYeHHE JOCTATOUHO OOBEKTUBHBIX PE3YJIbTATOB.
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3AIIIMTA METAJJIOB OT ATMOC®EPHON KOPPO3UHN

TOHKUMHU IIVIEHKAMUW UHT'UBUTOPOB
A.A. YNPKYHOB!, 10.1. KY3HEIIOB!, A.M. CEMUJIETOB!

\OI'BEYH Uncmumym gusuueckoii xumuu u snexkmpoxumuu umenu A.H. @pymkuna
Poccutickot akademuu nayx, Poccus, chirkunov@inbox.ru

PROTECTION OF METALS AGAINST ATMOSPHERIC CORROSION
BY THIN LAYERS OF INHIBITORS

Alexander CHIRKUNOV!, Yurii Kuznetsov?, Alexey SEMILETOV?
'Russian academy of sciences A.N. Frumkin Institute of Physical chemistry and
Electrochemistry, Russia, chirkunov@inbox.ru

The report discusses some features of the protection of metals by thin layers of organic
corrosion inhibitors and influence of the surface treatment conditions on their
protective performance.

ATMocdepHass Koppo3us SBJISETCS OJHHMM M3 Hambojiee pacHpOCTPAHEHHBIX
BUJIOB KOPPO3UOHHOTO Pa3pylIeHUs] KOHCTPYKIIMOHHBIX MeTaJlIoB. [t O0pbOBI ¢ HEl
MPUMEHSIOTCS Pa3JInuHbIE METO/IbI, 3aBUCSIIHAE OT YCIOBHUM SKCILTyaTallMd U3JEIUN U
TpeOyeMBbIX CPOKOB 3aIllMThl: MHTMOUTOPHI KOPPO3UHU, KOHCEPBAI[MOHHBIE COCTaBbHI,
KOHBEPCHOHHBIE U JIJAKOKPACOYHBIC MOKPBITUSA. {11 BPEMEHHONW U MEXOIEpallOHHON
3alIUTHl [ACCUBAIMsl METAJUIOB C IOMOIIbIO BOJHBIX PAacTBOPOB HHIHMOUTOPOB
KOppO3UM SIBISIETCST Haubosiee NEepCHEKTUBHBIM METOAOM, ITOCKOJBKY I103BOJISET
M0JIy4aTh Ha METaslax TOHKHE, HEe TPeOyIOUIMe pacCKOHCEPBALMU 3alIUTHBIE TJICHKH,
CHU3UTh HArpy3Ky Ha OKpYXKAaIOLIyI0 Cpeay 3a CYeT MNPUMEHEHHUS SKOJIOTHYECKU
0e30macHBIX ~ KOMIIO3UIIMM W MalbIX KOHIIEHTPALlMM PEareHTOB, IOBBICUTH
SKOHOMHMYECKYI0 3()(PEKTUBHOCTH AHTUKOPPO3HOHHBIX Mep. WHrubUTOpsl MOTYT
CTaOUIIM3UPOBATh  IMACCUBHOE  COCTOSIHME  METAJJIOB WM CaMOCTOSATEIBHO
oOecrieynBaTh (OPMUPOBAHHE YCTOMUYMBON TACCHUBHOW IJICHKA 3a CYET MPOYHOM
aacop6mu mwim xemocop6umu. CyIiecTBYIOIINE METOAbI MOMyYeHHs TaKuX IJICHOK, B
OCHOBHOM CBSI3aHHBI C SBJICHUSMHM CAMOOpPraHU3alUu MpH aJcopOLUU OpraHuYeCKUX
COCIMHEHUH Ha TMOBEPXHOCTH METAJIOB, OJHAKO 3HAYUTENbHBIA HHTEpEC
NPEICTABISAIOT ~ CHOCOOBI  HANPaBICHHOTO  KOHCTPYMPOBAHUS:  HCIOJIb30BaHHE
KOMIIO3ULIMHA, B KOTOPHIX KOMIIOHEHThl YCHJIMBAIOT JCHCTBUE Jpyr Jpyra;
COCIMHEHUM, TMOABEPralolUXcsl  MpeBpallleHusM WIM  [OJMMEpU3alud  Ha
MIOBEPXHOCTH; IIOCJIEI0BATEIbHOE HAHECEHUE CJIOEB OTJEIbHBIX COECIUHEHUN U
KOMIIO3MIIMKA WM TIpe/BapUTeIbHass MOAM(HUKAIMS MOBEPXHOCTH, YCHUIMBAIOIIAs
3alIUTHOE JEHCTBUE HHTMOUTOPOB MIPH MOCTeayrolel o0padoTKe.

B noxnane paccMOTpeHbl HEKOTOPbIE 0COOCHHOCTH 3aIUThl METAJUIOB TOHKUMU
TUICHKAMA WHTUOMTOPOB KOPPO3MHM PA3IMYHBIX KJIACCOB, BIMSHUE KOHIICHTPAIMU
peareHToB W  yCIOBUH 00pabOTKM TOBEPXHOCTH Ha UX 3P(PEKTUBHOCTb.
[IponemoncTpupoBana BbicOKas A((EKTUBHOCTh TaKUX CJIOEB MpPH 3alIUTEe OT
aTMoc(epHOIl KOppO3UH.
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