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3’5cOBaHO MeXaHi3M 3aXUCHOI i po3poOieHHX iHribiTopiB Ha ocHOBI MomugikoBaHOI ripunyunoi onii B 3%
NaCl (cryminp 3axucty Z=95-98%). TeoperuyHo oOIPyHTOBAaHO 1 EKCIEPHMMEHTAJIBbHO IOBEACHO MEXaHi3M
YTBOPEHHsI HAHOCTPYKTYPHOI IUTIBKM Ha moBepxHi cTaii 20 mpu iHriGiTOpHOMY 3axmcTi. Brmepme 3ampomoHoBaHO
MOJIeNTb CTPYKTYpH 3axHcHOi IuTiBKU. [loBeieHO, mio0 BoHa Mae TOBIIMHY 60-40 HM, MONIMONEKYJSIpHY OyIOBY,

HEOJHOPITHA 32 XIMIYHHM CKIIQJIOM.

Kurouosi cioBa: inri6iTop, MoandikoBaHa ripuidHa 0Jisl, HAHOCTPYKTYPHI IPOLECH, MEXaHi3M Jii.
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Beryn

[lin 9ac BUKOpHCTAaHHS METaJCBHX KOHCTPYKLIHA Y
MIPOMHUCIIOBOCTI TOCTPO TIOCTAE MPOOIIeMa iX 3aXHCTY Bij
KOpo3ii Ta TMOMOBXKEHHS TepMiHy ciayx0u. OmHEM i3
HaOUTbI  e()eKTUBHMX W EKOHOMIYHMX  METOJiB
60opoTeOu 3 KOpo3i€ro € iHriOyBaHHS. 3acTOCYBaHHA
iHTi0ITOpPIB OCOOMMBO TOIIMpEHEe B HAPTOBUIOOYBHIMH,

Ha(TONEpepoOHi 1 XIMIYHIAH MPOMHUCIOBOCTI IS
3aXMCTY BiJl pyHHYyBaHb 30BHIIIHIX 1 BHYTpIIIHIX
MOBEpXOHb  TpyO, amapariB y  LOUPKYJSIUIHHUX

OXOJIOJUKYBaJIbHAX CHCTEMaX, PEeakTopiB 1 pe3epByapiB
JULsl TIepepoOKH 1 30eperkeHHs XIMIYHHUX MTPOITYKTIB TOILO.

CydacHi iHTIOITOPpH  OOCHTH €(QEeKTHBHi, aje
OimpIIicTh 3 HHUX €KOJOTiYHO HeOe3lme4yHi Ta He
BUSBISIIOTh ~ YHIBEpCaTbHOI  mii B arpecWBHUX

cepefoBuInax 3 pisHuM 3HadeHHsM pH. LI Hemomiku
BIZICYyTHI B HOBHX IHTi0iTOpax, CTBOPEHHMX Ha OCHOBI
pociauHHOI CHpPOBUHH. Tak, pe3ynbTaTH IOCIiIKCHHS
NPOTUKOPO3iHHOT ~ aKTUBHOCTI  IHriOyHo4YMX  J100aBOK
(imridiropie MI-YATY, MI'C), ski po3poOiieHO Ha
ocHOBI MojudikoBaHOl ripyn4HOi oJii, TOKa3agH, L0
BOHH € C(QCKTHBHAMH Ta EKOJIOTIYHO OC3MCUHUMH
CIOBUTHFHIOBAYaMH KOPO3il CTajl B HEUTPAIbHIX, KUCITHUX
1 JIy)KHHX CepelOoBHINAX SK 3a KIMHAaTHOi (CTymiHb
3axucty Z = 95%-99 %), tak i 3a migBumeHoi (Z =91-
95 %) temneparyp [1-3]. 3anexno Big pH cepenoswua,
Ha IOBEPXHI CTadi B IUX BHIAIKaX CIOCTEPIracThCs
YTBOPEHHS  3aXHCHUX IUIIBOK  PpI3HOI  TOBIIWHH,
CTPYKTYpH, KONBOPY Ta ImimbHOCTI. Jus 3’scyBaHHA
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CTPYKTYpH 1 CKJIaay IUIBOK, YMOB ix (opmyBaHHS Ta
BIUIMBY Ha 3aXHCT CTaJi BiJi KOpO3ii HEOOXiIHE 3HAHHS
MeXaHi3My iX YTBOpeHHs 1 mpoTtukoposiinoi aii. Lle i
OyI0 MeToro JaHoi podoTH.

I. TeopernuHi acnexkTu
B niteparypi He Brayiocsi BUsSBUTH iH(popMalito 1po
JIOCHI/DKEHHST ~ aJIcopOILii  OpraHiuHUX O KUPIB  THITY

ripundHOi oJIif HA TOBEpXHI MeTally 1 BIUIMBY LbOTO
MpoIlecy Ha KOPO3ilHY CTilKicTh crtaii. [IpoTe € Hu3ka

MOCTIKCHb, B  SKHUX  PO3TJSNAEThCA  aJCOpOILis
MTOBEPXHEIO METAITY MOJICKYJI )KUPHHUX KUCIIOT.
Bimomo, 1m0 pociIMHHI KHpH €  ecTepaMu

TPHATOMHOTO CIIUPTY TIIIEPHHY 1 KUPHUX KapOOHOBUX
KHCJIOT (TepeBaKHO HEHACHYEHUX ). 30KpeMa, IO CKIaITy
rip9n9HOi 0J1i1 BXOIATH XHUPHI KUCIOTH (%): CTeaprHHOBA
(mo 0,5%); mamemitmHOBa (10 0,2 %); oneinoma (22-
30%); minomenoBa (8-12%); mimomeBa (14-30%);
epykoBa (11-53%); eiixozanoBa (7-14%). Tomy
PO3IJITHEMO CIOYaTKy OCHOBHI 3100YTKH B LOMY
HaNpsIMKy JIOCHiJDKeHb, 00 TyT Moxe Oytu Oarato
CIUIBHUX MPOIIECIB.

Aptopu [4,5] BBaxkarTh, MO IMiJ Yac amcopOuii
MOBEPXHEBO-aKTUBHUX PEYOBUH (HANpHKIaJ, Coyeil
JKUPHHUX KHCIIOT) i3 BOJHOTO PO3YMHY IMOJSIPHA TpyIa
B3a€EMOJIi€ 13 TIOBEPXHEI0 MeETaly, a BYIJICBOIHEBHMA
JMAHIIOT HAmpaBIeHUH B pPO3YHH. J{OBroJaHIIOrOBi
rigpodoOHi paguKany, OpPIEHTOBaHI MEPIEHIUKYISIPHO
JO TIOBEpPXHi, CTBOPIOIOTh EKPaHYIUMH IIap, IO
3aXUIIAE TIOBEPXHIO METaTy BiJ pyHHYyBaHHA. 3a JaHUMH



O.1. Cuza, O.M. Casuenko, O./1. CmisiH, JI.M. Kamitanuyk

[5] yTBOpeHHIO  IIUTBHO  YHAaKOBaHUX,  J0OOpe
OpIEHTOBAHMX IIIAPIB CIPHUSAE TUCIEPCIHA B3aEMOIIsS
MDK HEMOJSIPHUMH YaCTHMHAMHU MOJIEKYJIH, SIKa BUKIHKAE
3MiHH iX yIIaKOBKH B XO[Ii ITOJIMOJIEKYJISIPHOT aacopOorii.

ABtopu [6] 3a i30TepMaMu IMOBEPXHEBOTO THUCKY
BCTAHOBWJIM THIT TIOBEPXHEBOi IUIIBKM 1 BH3HAYWIA
po3Mipu 1 (GopMy MOJNEKYJ KHCIOT: MajJbMIiTHHOBOI,
JIaypUHOBOT (C11H,;COOH), MipHCTHHOBOL
(C13H,7,COOH). Pi3ke 3011bIICHHS TOBEPXHEBOTO TUCKY
IPU  CTUCKAaHHI  IUIIBKM  BIJIIOBiZAa€E  yTBOPEHHIO
CYLUTPHOTO MOHOMOJEKYJSIPHOTO Imapy, B SKOMY
MOJIEKYyJTH IIUIBHO TMPHWISATAIOTh OXHA JO OIHOI.
JlocmimKeHHsT TI0Ka3aii, M0 PEYOBHHHU 3 OIHIEIO 1 Ti€r0
K (YHKI[IOHAJIBHOI TPYIOK HE3aJEeKHO Bifl JOBKHUHU
paauKagy MarTh OJMHAKOBI 3HAYSHHS IUIONII, Ha SIKid
po3MimieHuid 1 MOJb pEeuOBMHM 1 TUIOLI, SKY 3aiiMae
Oe3nocepeIHbO OHA MoJjieKyna. Hanpukmag, s Bcix
KMPHUX KHUCJIOT IUIOLIA, sIKy 3aifiMae oJHa MoJIeKyJa
popiroe 0,205 um’.  ToMmy, #KIIO HA MOJEKYIy
MMOBEPXHEBO-aKTUBHOI ~PCUOBMHU MPHUIIAJAE 3HAYHO
Oimpmia  mmiom@, TOOTO  BOHAa  MOXE  BUIBHO
TepeMIIIyBaTHCh B3IOBXK TTOBEPXHI, TOA1 it
BYTJICBOJHEBHH paAWKaji, SK TPaBUIIO, JICKHTH Ha
MOBEpXHi. B CyIIBHOMY MOHOMOJEKYIAPHOMY IIapi
BYIJIEBOJHEBI paJKall OpPIEHTYIOThCS BEPTHKAIBHO,
YTBOPIOIOUM TaK 3BaHUU «TUH JleHrmiopa». JleHrmiop
BIIEpIIE BCTAaHOBUB I1ei  (akT, 0 JI03BOJHIO
po3paxyBaTH TOBIIMHY MOBEPXHEBOI IUTIBKH. TOBIIMHA
IUTIBKK BIJTMIOBIZIa€ TOBXKUHI paguKany, i TOMy MOXKHA
BU3HAYATH BIJICTaHh MK BYIJICIICBUMH aTOMaMH, TOOTO
JIOBXKUHY, siKa IpuxoauTses Ha rpymy CH,. Ilg nosxkuna
ckmanae 0,143 um.  PenrtreHorpadiuni  JOCIHiIKeHHS
moka3anu 3HadeHHs 0,154 HM, 10 BKa3zye Ha KOPEJIAIIO

0-0.39
005022 om 016 016 011 oos
H{C -0 C- (CHy)r - CH = CH~ (CHalr - CHy
L 0-0.34
0,04 -0,19 ”—EI.H 0,16  -0,16 -0.11 0,04
HC-0-C—(CHy), ~CH = CH~(CHzp - CHs
0-0.29
-o.Lu.m ﬂ-o.u 01 01 .008 01 005 .004 02 01 -007 005
H,C~0~C~(CH) - CH,~CH- CH,—CH = CH- CH, - CH = CH-CH, ~CH;
0.11 0,34
e
H—0" Nooss

Puc. 1. EnekTpoHHi 3apsay Ha PEaKMidHUX ICHTPax
MOJIEKYJIM MOIU(IKOBAHOT ripYn4HOT 0Jil
(meTrox MNDO/d).

pe3yJIbTaTiB.

Astopu [7,8] mocmimkyBamm ancopOrmiro conei
HEHACWYCHUX JKUPHUX KHCJIOT Ha MOBEPXHI ATFOMIHIIO.
Tak, npu TpuBasioMy 30epe)KeHH] 3pa3ka aJOMiHII0 Ha
noBiTpi [7] 30UIbIIEHHS KUIBKOCTI OJieaTy Harpilo,
HEOOOPOTHO 3B SI3aHOTO 3 METAJOM, 3YMOBIIEHO
PO3pMBOM MOJBIMHUX 3B'I3KIB Ta IOJIMEpPH3ALIELO.
[pore mizHime [8], mig Yac AOCTIMHKEHHI amcopOmii
HU3KH COJIeH HEHaCHYEeHUX KUPHUX KUCIOT MeTooM Y-
CIEKTPOCKOMIl HAa OKCHJI aIfOMiHiI0 HE OyJO BHIBIICHO
moniMepu3aii amcopboBaHOTO Mmapy, Ha IO BKa3ye
HasBHICTh B CHEKTpl mnoriuHaHHs cMmyr npu 3030 i
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3080 CM'I, XapaKTepHUX JJIs MOIBIHHUX 3B’SI3KIB COJEH
BUBYCHHX BHCOKOMOJIEKYJSIPHUX KHUCIOT. B po6oTi [9]
MOKa3aHO OCOOMMBOCTI ajcopOuii osieary HaTpito i3
BOJHMX PO3YHMHIB Ha ITOBEPXHI OKHCHEHOIO 3ai3a.
ABTOpH BUCIOBUJIHM NPHUITYIIEHHS, 1110 NEPIINH MOHOILIAP
ojieaTy HATPil0 HAa TACHBHOMY 3ali3i sBJsSE€ COOOM0
KOMIUIEKCHY ~CIOJIyKYy, S5Ka YTBOpPEHa 3a pPaxyHOK
B32€MOJii KapOOKCUIIBHOT TPYITH 13 MOBEPXHEI0 METaly.
Alle  eKCIIepUMCHTAIbHUMU JaHUMH LI Te3y He
MiATBEPIKEHO.

TakuM YWHOM, aHANi3 JTEPaTypHUX IDKEpem
JI03BOJISIE 3pOOUTH MPHITYIICHHSI, [0 BUCOKHUI 3aXHCHHUN
eheKT  BHUKOPHCTAaHHS  IHTIOITOpPIB  HA  OCHOBI
MOIU(IKOBAHOT POCIMHHOI OJIii MOXKHA MOSCHUTH
(opMyBaHHSIM Ha TOBEPXHI MeTaja HAHOCTPYKTYpHOI
IUTIBKK 3 MOHO- a00 MOJIMOJICKY/ISIPHOI OYI0BOIO.
[Tpore Take TBEP/PKEHHSI HE € OYEBUIHUM, OCKUIBKH 32
cKiaoM Moau(ikoBaHa OJIisl BIAPI3HIETHCS BiJl )KUPHHUX
KUCJIOT HAsBHICTIO TPUATOMHOrO CIUPTY TIILEPUHY Ta
cynbdorpynu, a 1o ckiamy iHridbiropis MI'C ta MI'-
YATY Bxoxsate Takoxk N-, S-, O-BmicHi cionyku. Bee mie
Oyze BILTMBATH sIK Ha TpoIlec afncopOIlii, Tak i Ha mpoIiec
YTBOPEHHS 3aXUCHOI IUTIBKH Ta ii OymoBy. ToMy 3ramaHa
rinoresa motpedye EKCIIEPUMEHTAIBHOTO
M ATBEPKCHHS.

II. ExcnepuMeHTaIbHA YAaCTHHA

Jis minTBeprKEeHHS BHCYHYTOI TIilTOTE3W HEOOXITHO
3’ACyBaTH CKJA] 1 TOBIIUHY 3aXHCHOTO IIapy, MEXaHi3M
HOro yTBOpPEHHsS Ta PO3pPOOUTH MOJENb HAHOCTPYKTYpH
TUTIBKM Ha TMIOBEPXHI MeTay.

KouTposs 3a BMICTOM 1 pPO3MOAIIOM XiMIYHHX

€JIEMEHTIB B  IPUIIOBEPXHEBOMY  INapi  Merany
31 ICHIOBABCS METOAaMH JIOKaJIbHOTO Mmacc-
CHEKTpaJbHOrO aHamizy 3 Jsaszepuum [10] 30HIOM

(mpunan EXO-4M, IE3, Vkpaina) (Ha 3pa3kax 3 KOCHM
spisom mix kyrom 10° 10 moepxmi), meromom Oike-

CJIEKTPOHHOI ~ cIieKTpoMeTpii  (MIKpO3OHIyBaHHS — Ta
MikpormpodimiroBanHs) Ha Oxxe-ciekrpomeTpi AES-2000
MIPHUIIAI0BOTO KoMOaitHy-1aboparopii LAS-2000
(RIBER, Opamntis) a TaKOoX

MIKPOPEHTI€HOCIICKTPAIbHIM ~ aHATI30M Ha MpHIaai
,,Comebax”.

BumiproBanHs ~ METOAOM  JIOKQJIBHOIO  Mac-
CIIEKTPaJbHOTO  aHaNi3y 3  JIa3epHUM  30HIOM
NPOBOAMIINCH 3 JIOKAJIBHICTIO 150 MxM  mpu

MaKCHMaIIbHil uyTiuBocTi mo Boxuo 107% (107 ppm),
[0 KHCHIO Ta IO BYIJEIIO — 107°%. Kpok anamizy
noBepxHero ckianas 0,5 MM, 1o kocomy 3pi3zy — 0,1 mm.
[adopmarniitna rmubuna aramizy — 0,1 Mm.

O3Ke-CHEeKTPH PEECTPYBATUCS 3 PO3MOIIIEYOI0
eHepreTH4Ho0 31aTHicTio 3,4 eV 1 o0pobmsumcs Ha
EBM. FEmeprii mNOepBHHHOTO €JIEKTPOHHOTO ITydKa
cknanana 3 keV, a ctpyM 3ouay — 5-107 A. Indopmaris
3HiMaiacs 3 mosepxHi 1000x1000 mkwm, irdopmariiina
rmbuna adamizy 25-30 A°. Ilig uac npodiatoBauHi,
MOBEPXHS JIOCTI/DKYBaHUX 3pa3KiB OomOapyBaiach
HoHamu aproHy (¥fioHHe TpaBjeHHs) 3 eHepriero 4 keV.
IIBuakicTh TpaBiieHHs ckiagana 40 A/xs. Toxubka min
yac BUMIpIOBaHb ckiafana Ha mpmiagax DXO0-4M 8-



HanoctpykTypHi nporiecH rmpu iHribiTOpHOMY 3aXHCTi CTalI...

10% ua piBri 10°% mac B mapi 3aBroBmku 0,3 MM, Ha
LAS-2000 — 15% at. (3 BHYTpilIHIM CTaHIAapTOM) Ha
piBai 10™" % B mapi 3aBToBIIKK 1-2 HM.

Sk mokazanm momepeaHi gocmimkeHHs [1-3],
iHriditopuy  MI-YATY  Tta MIC  Omumsbki  3a
NPOTUKOPO3iHHOI0  e(EeKTHUBHICTIO HE3BAXKAlO4W Ha

pisuuii ckmax. [lo peuentypu inribiropy MI-UATY
BXOJISTh TOXiMHI OeH3iMinazony, a inrioitop MI'C mae B
CBOEMY CKJIQJli POCIMHHY PEYOBHHY IO CKJIamy SKOi

BXOJSTh  aJUTUTI30TIONMAHATH 1 CIONYKH  CHJIIIIO,
NPUCYTHI ~ TaKOX  CIHiAM  AUMETHICYIbimy  Ta
CIpPKOBYTJIETIIO.

JKupHi xapOOHOBI KHCIIOTH TipYWYHOI Ol MarTh
BiJl OZIHOTO IO TPHOX MOABIMHHX 3B’SI3KIB, 3aBJSKH YOMY
MOXIIMBI TpouecH cyibdaTyBaHHs Ta HeWTpaumizauii. B
Pe3yJIbTaTi yTBOPIOETHCS MOBEPXHEBO-aKTUBHA PEUOBUHA
a"ionHoro Ttuny (puc. 1), ska Mae TigpodoOHi
(HenonspHa BYIJIEBOJHEBAa 4YacTHHA) Ta TiApo(dinbHI
(monmsipHa yacTMHA, IO IIPEACTaBJICHA pPeaKIiiHO-
aktuBHUMH Tpynamu —O—C=0, -OSO;H) ninstaku [1].

Kpim Toro HeWTpanizamist cynbharoBaHOi TipundHOT
omi mo TiApoimBHIA  YacTHHI  37iMiCHIOBayach
mieTmnamiHoM a0o HATpi TigpoKcwmoM, TOOTO IO
ckiaamy  iHribitopy MI-UATY  BXOmaTh  TakKoX
NPOTOHOBaHI KaTiOHM JMETWIaMiHy Ta  IOXIJTHHX
6eH3iMiza3ony.

Hocnimxysanu 3pasku craii 20 micns excrio3umii 24
roguan y 3% NaCl: 1) 6e3 inridiropy; 2) 3 100aBKOI0O
inriditopy MI'C; 3) 3 no6askoto inridiropy MI'-UTY).
Kinpkicts iHTiOiTOpy — ST/ Ilicna exkcno3uumii B
arpeCHBHOMY CepeloBHINI 3pa3ku crami 20 Oyim
PETeNbHO MPOMHTI AMCTHIBOBAHOIO BOAOIO 1 BUCYILEHI.
IToBepxHs 3pa3ka 3 3anmmimacs 6e3 3MiH (Tnaaka, 0e3
KOpO3ifHUX YIIKO/DKEHB), Ha TIIOBEpXHI 3pa3ka 2
3’MBHJIACH CYIIUIbHA CBITJIO-Cipa IUTIBKA i3 KOIBOpaAMH
MIHJIMBOCTI, Ha MOBEPXHI 3pa3ka | crocrepiraid Ciiau
KOpo3ii.

MeTon0oM MIKpOPEHTTEHOCTIEKTPAIbHOTO aHANII3y Ha
npwiaai ,,Comebax” migrBepmpkeHo ckiaa craim 20 ta
OJTHOPIZHICTh CHCTEMH IICJIsI BUTPUMKHU B iHT10OBaHOMY
pozunHi 3 % NaCl, mo Bka3ye Ha BIiACYTHICTb
KOpO3iHHUX pYHHYBaHb.

B pesynmbrari npoBeneHHS OCHTIKEHb METOJIOM
JIOKJIFHOTO Mac-CIEKTPAIBHOTO aHaNi3y 3 JIa3epHUM
30HA0M OyJI0 BCTAaHOBIJICHO, IIIO HE3aJEKHO BiJ CKIaIy
piavHU, B SKiH EKCIIOHYBaBCS 3pa30K, KOHICHTPAIis
JIOMIIIIKOBHX €JIEMEHTIB (TiIpOreHy, OKCUTeHY, KapOoHY)
B NIPUIIOBEPXHEBOMY IIApi METaly BHIIA 3a iX 00’€MHY
KOHIIeHTpaIlifo (puc. 2). BUsABIEHO TaKOX, 10 PO3IMTOILT
3raJlaHuX JOMIIIOK B3JJOBX MOBEPXHI B3a€EMOJIIT MeTaly 3
PIIMHOIO € HEOJHOPITHUM, a B 00’€Mi ITPUIIOBEPXHEBOT
30HH 3aBTOBIIKU 0,4-0,5 MM — NpakTHYHO PIBHOMIpHHIA.
BcranoBineHo Takoxk, mo BBeAeHHS B 3 % BOIHMIA
po3uns NaCl inribitopa Bexe 1o cyTrreBoro (B 2 pasm)
3MEHIICHHS  KOHIEHTpauii kapOoHy Ta  OuIbII
PIBHOMIPHOTO pO3IMONLTY OKCHUTEHY Ta TigpoTreHy Ha
nmoBepxHi cram 20. OTxe, K 1 chig Oyno OdYiKyBaTH,
BBEJICHHS 1HTI0ITOPY B arpeCHBHUI pO3YMH BIUIMBA€E Ha
MPOLIECH, SIKI BiJOYBaIOThCS JIMILIE HA TIOBEPXHI MeTay.

CmiBcraiieHHst  OKe-CIIEKTPIB  MPHUIIOBEPXHEBHUX
mrapiB cram (puc. 3) micas X eKCrmo3uili B pO3YMHAX
pi3HOTO CKJaay CBIAYHTH TIPO HASBHICTH 3aXHCHOI
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IUTIBKM Ha TOBEpXHi 3pa3kiB 2 i 3 (Tabm. 1, puc.4).
XapaKkTepHUMH OCOOIHMBOCTSAMH IIUX IUTIBOK €:

1. YV noBepxHeBOMY miapi Ha TJUOWUHI BHUXOIY
EJIEKTPOHIB 4 HM KijbKicTh (Gepymy B 3pasky 2 y 2,7
pas3u, a B 3pa3ky 3 y 4,9 pa3u Ouibina, HX y 3pa3ky 1.
IcHyBaHHS 3axMCHOI IUIIBKM Ha MOBEpPXHI craii
MEPEIIKO/PKAE BUXOAY (GepyMy Yy BHUIJSIII NEPBHHHHUX
MpoAyKTiB Kopo3ii. Ha rimbuHi ~ 160 HM KOHIIEHTpaIlis
(epyMy B 3paskax BiIpi3HAETHCS HECYTTEBO.

2. Ha mnoBepxHi Meranmy Ha TiaMOMHI 10 4 HM
CIOCTEPIraeThesl 3HaYHE 30UIBIICHHST BMICTY OKCHI'€HY B

1,2

1
1.0

OT'CHY, ppn
06 " POITEY

BwmicT rig

4

|
T T T T T T T T T T 1

2 T4 6 8 10
Biacranb Mix Toukamu BHUMIPY, MM

0
=

OOHY, %
po.gz =14

BumicT ka
D,IIS

1

0,14

T T T T 1

8.0

=
=

16 32 4.8 64
BI}ICTaHb MK TOUKAMH BUMIPY, MM

0,011 0,015 0,019
L 1 1 1 L r}

Bmict okcHreny, %
0,007

A

0,003

T T—
4 6

8
BiacTaHb MiXkK TOUKaMH BUMIpY, MM

10

-
[

Puc. 2. 3mina Bwmicty rigporeHy (a), kapOony (0),

okcureny (B) B cram 20: 1 — 0e3 iHriditopy; 2 — 3

inrioiropom MI'C. ITyHKTHpPOM MO3HA4YEHO JiBOPYY

PO3IIOJII TI0 TOBEPXHI, a MPaBOPYY Ha IIIHMOMHI
metany 0,1-1 Mm.
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Puc. 3. Oxe-eneKkTpoHHI CHEKTpH moBepxHi crami 20
micnst ekcnosutii B 3% NaCl: 6e3 inriditopy (a);
3 inriditopom MI-UJITV (0).

3paskax 2 i 3 mopiBHs;HO 31 3pazkoMm 1 (puc. 4, Tabx. 1), a
3axMCHa IUIiBKa 3pa3ka 2 Ha riauOuHi 1,6 HM MICTUTH Y
15,7 paziB Oumeme cynapdypy HiK 3pasok 1. Lle

ATOMHI BiICOTEH

0 20

60 8 100 120 140 160
Biacrans Bif OBEpXHI, HM

Puc. 4. Poznonin ¢epymy (1 — 3) Ta xkapbony (1"—3")

mo TuOuHI Bif oBepxHi cTaii 20 Micis eKCIO3UIlil B

3% NaCl: 1, 1" — 6e3 inribitopy; 2, 2” — 3 iHriditopom

MI'C; 3, 3" — 3 inribiTopom MI'-UTY.

HIiATBEP/KYE YTBOPEHHS KOMIUIEKCHOI CIIOJYKH TpH
B3a€EMOJIi  OKCHIeHy  KapOOHUIBHOI  rpymu  abo
cynbporpynu i Mertamy. Kpim Ttoro, 3axucHa IIiiBKa
3paska 2 Ha TIMOMHI 1O 4 HM Mae 3HayHy KiJIbKIiCTh
CHJIILIIIO, SIKMH BXOAUTH 1O CKJIay 000JI0OHOK POCIMHHHUX
kimitiH. Cronyku cwminito 'y ckimami iariditopy MI'C
mopsi; i3 Cipkoro 3a0e3MeYyroTh BIUIMB Ha IOBEPXHIO
CTaJIl IUISIXOM KOMIUIEKCOYTBOPEHHSI.

3. Kinbkicte kapOOHY y IPHUIOBEPXHEBUX MIAPax
3paskiB 2 1 3 sk 3a ganumu Ocke, Tak 1 3a JaHUMH
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JIOKaJbHOTO MAC-CIIEKTPAJIBHOTO aHali3y MeHIIa Y
nmopiBHsAHHI 31 3paskom 1 (pumc.2,3,4 —Tabn. 1). Ile
MIATBEP/KYE TEOPETHUYHI IOJIOKEHHS: IMpH aacopouil
ITAP i3 BoAHOrO pO34YMHY TOJISIPHA Tpyna B3aEMOJIE i3
MOBEPXHEI0  MeTally, a BYIJICBOJHEBHH  JIaHIIOT
CIPSIMOBaHWI B PO3YMH; JIOBrOJIAHIIOTOBI TigpodoOHi
pauKaii, OpiEHTOBaHI NEPIEHANKYJIISIPHO JI0 [TOBEPXHI,
CTBOPIOIOTh EKPAHYIOUMI 3aXWUCHUH IIap i 3aXHIIalOTh
MOBEPXHIO MeTalny Bix pyiHyBaHHs, a iHTiOiTOp
ancopOyeTbcsi caMe OKCUTeHOM KapOOHIIBHHX —Ta
MOJSIPHUX TpyH. Y 3pa3ky 3 i3 3armuOJIeHHSM BMiCT
CTPYKTYPHO-BUTEHOTO KapOOHY Pi3KO 3MEHIITYETHCS 1 BXKE
Ha TIrOuHi > 1,2 HM Big moBepxHi (QikcyeThes Kapoix, a
Ha TiauOuHI > 50 HM KapOoH B3aranmi BincyTHid. Lle
o3Hadae, MmO KapOizm  depyMy  3aIHIIAIOTHCA
HEYLIKOUKEHUMH, TOOTO CTPYKTypa MeTajly Ha OUIBIINX
IIMOMHAX He 3MIHIOEThCS. 3 PO3MIALy MJaHMX, AKi
npejcTaBIeHo Ha puc.3 1 Tabn. 1 y 3paska 0Oe3
IHriOITOPY JIOCUTh YITKO MPOCTEKYETHCS IOCTYNOBUI
nepexin KapOoHy 3 KapOimy 10 TBEPJOro PO3YMHY: MIKH
B CHEKTpl 3pa3ka |, IO BIANOBINAIOTH CTPYKTYPHO-
BUIBHOMY KapOOHY 3HAuHO OibII, HDK I XK HIKH Yy
creKTpi 3paska 2 i 3. 3ayBaxumo, 110 B 3pa3Ky | kapOin
MeTos1oM Orke- CrIeKTpOMeTpii (hiKCYeThCS TOUNHAIOUH 3
rmOuan > 100HM BiX OBEpXHI, TOMI K B 3pa3Ky 2 — 3
rmbuan > 20 HM, a B 3pasky 3 —> 1,2 aM. OzxHOYacHO
3pOCTa€e KUIBKICTh OKCUTEHY B LIMX Iapax y IMOPiBHSIHHI
3i 3paskoM 1 — B 3 pa3u y 3pasky 2 ta B 7 pa3 y 3pasKky 3
Ha TimbmHi 0,5 HM. Omxe min BmBOM 3 % pO3UMHY
NaCl 6e3 iaridbiTopa BiOyBaeThCSI aKTUBHE PYyHHYBaHHSI
KapOimy, 1 JaHuil mpolec 3HAYHO CIIOBUIBHIOETHCS B
iHri0OoBaHMX pO3uMHAX 3paskis 2 i 3 (puc. 3,4, Tadu. 1).

4. XemocopOriifHi HpomecH Ha MOBEPXHI CTayl 3
YTBOPEHHSIM ~ METaJOXEeNaTHOI IUIIBKH  3yMOBIIIOIOTH
TaKOX 3MEHIIEHHs B 4-8 pa3 BMiCTy akTuBaropa Koposii
— XJIOpY B IIPUIIOBEPXHEBOMY LIApi i B CTPYKTYPI IJIiBKH
(45 M) B 3pa3ky 2 y mopiBHsHHI 31 3paskoMm 1 abo
BiZIcyTHICTH ioro B3arami y 3pasky 3. Lli mpomecu
BIUTMBAIOTH i HA 3MEHIIEHHS B 3,3 pa3u BMICTY OKCUTEHY
y cTpyKTypi cram Ha rmouHi Big 120 mo 160 HM mpu
3acrocyBanHi iHTiOiTOpa MI-UJITV (3pasok 3).

OTmxe, HaBeleHI pe3yNbTaTH OCHI/PKEHb CBIIYaTh
PO HASIBHICTH 3aXUCHOT IUTIBKM Ha MOBEPXHI METally Ipu
3actocyBanHi iHridiTopis MI'C ta MI™-U/ITYV.

II1. O6roBopeHHs pe3yJjbTaTiB

IIpoBeneHNX MOCITIHKEHHS CBig4aTh, IO 3aXHCHA
IUTIBKa, sIKa yTBOpWJIAcsi Ha moBepxHi crami 20 mij gac
eKCIO3MLii y PpO3YMHI 3 IHTIGITOpaMH POCIHHHOTO
MOXO/KEHHs, Ha HAHOPIBHI Mae CKiIaigHy OynoBy U
CKJIaJIa€ThCsl NPUHANMHI 3 1BOX (abo Ouiblue) mapis, sKi
BIJIPI3HSAIOTHCSA K 3a XIMIYHHM CKJIaJOM, TaK 1 3a
HAHOCTPYKTYpOIO. 3arajbHa TOBIIMHA TaKol IUTiBKA
3aJIeKHUTH BiJ TUILY iHTIOITOPY, SIKUH BUKOPUCTOBYBABCS:
B iHri0iTopi MI'C Ha 3pa3ky 2 yTBOPIOETbCS 3aXHCHA
wriBka 3aBToBmKA 120-160 HM, a B po3umHi 3
iridiTopomM MI-UATY — 6ins 60 HM (3pa3ok 3).

BinmoBimHO MO NiTepaTypHHUX AaHUX [6] IOBXKHHA,
gka mpumagae Ha rpyny CH, cximamae 0,154 awm.
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OckinbKH MOIM(IKOBaHA TipYMYHA OJIiSl MICTHTDH >KHUpHI
KapOOHOBI KHCIIOTH 3 BYTJICBOAHEBUMH PaIUKaNIaMH, SKi

MaroThb Bim 17 go 22 kapOoHiB, TO TOBIIWHA
MOHOMOJIEKYJIIPHOTO IIapy MOBHHHA OyTH He Oinblia 3a
3,9 aM. ExcrnepuMeHTalibHI  JOCHIDKEHHS, HAaBEICHI
BHUIIIE (Oxe-criekTpomeTpis) CBiIYaTH, o

HAHOCTPYKTypa Ha TIOBEpXHI IHTI0OBaHOro MeTairy
nopiBHIOE a0o Oinmbmre 3a 60 HM, (3pa3ok 2 i 3), mpo
JIO3BOJISIE TOBOPHUTH TIPO TOJIMOJIEKYJSIPHUHA XapakTep
ancopb6uii iariditopie MI'C ta MI-U/ITY. V 6Ginemiocti
BUIMAJIKIB MOHOMOJICKYJSIDHHI [Iap HE KOMIICHCYE
MOBHICTIO HAUTHIIOK TIOBEPXHEBOi €Heprii i BIUIMB
MOBEPXOBUX CHJ MOXKE [MOIIMPIOBATHCh HA JPYTHA,
TpeTiit HacTyIHI axcopOLiiiHi mapu.

MexaHizM (GOpMyBaHHS Takoi ILTIBKH Kpare
posrisiiaTM 3 KBaHTOBO-MEXaHIYHOI TOYKU 30Dy,
BUXOJISIYM 3 B3a€MOZIl BOAM 3 TMOBEPXHEIO MeTally, i Ha
MmiZicTaBl I[bOTO BiJCIIKOBYBaTH BILUIMB IHTIOITOpY Ha
MOBEPXHIO TOTro camoro Meraiy. Haiikpaiie BinOuBaroTh
peaibHy KapTUHY 3B’SI3yBaHHS B MOJIEKYJIH METOJ
MOJIEKYJISIPHUX JIOKalli30BaHUX opOirtaineii [11]. B upomy

BHTAIKy Moyiekyiry Boan H,O MOKHaA OmucaTtd 4oTHpMa
MOJBIMHO 3aMOBHEHUMH OpOITAIAMH, JIBI 3 SKHX
CIIpsIMOBaHi B370BX 3B’ s13kiB O—H, a 1Bi ABISIOTH COO0O
HEMOJINICHI eJISKTPOHHI Tapu 1 JeXaTh B Pi3HUX
mionmHax. B Takomy Bumaaky 3B’s3ok H,O 3
MOBEPXHEI0 METaly 3IMCHIOEThCS BHKIIOYHO Yepes3
aTOM OKCHI'€HY, SIKMH € eJIEKTPOHHUM JIOHOPOM, TOJI SIK
MOBEPXHSI METAIY BHCTYIAE SK CJICKTPOHHUI aKIENTop
[11]. XapakTrepHo, WO MpPOLEC CYHIPOBOIKYETHCS
MIEPEHECEHHSAM EJIEKTPOHHOTO 3apsay 3 Moaekyn H,O Ha
MeTall, M0 BeJe OO0 3MCHIICHHA pPOOOTH BHXOIY
€JIEKTPOHY 3 METaly.

Bimomo Takox, 10 HaBiTH 32 HE3HAYHUM CTYICHEM
MOKPUTTSI TIOBEPXHI MOJIEKYJIaMH BOJAW BHSBIIETHCS
TEHJACHISI 110 YTBOPEHHS IIOJNIacoLiaTiB  KiTBKOX
mosiekyn H,O B pesynbraTi TiJpOTreHOBHX 3B’S3KiB,
CHEPIril0 SKUX MOXHA CIIBCTABUTU 3 MIIHICTIO 3B’SI3KiB
Boja — wMeTad. JIaHIIOXKKH 3 TaKuX acolidOBaHUX
MOJIIMOJIEKYJI PO3TAIIOBYIOTHCS, SIK MPABHIO, i KyTOM
~60° 10 MOBEPXHi, a MiX OKPEMHMH JaHIOKKAMH SKi
cKiIanaoThes 3 pagukanie OH', yTBOpIOIOTBCS MICTKOBI

Taoaunsa 1
BMICT enleMeHTIB y IpUHIoBepXHEBOMY Imapi craii 20
Enemenr BincTans Bif MOBEpXHi, HM
TuriGiTop” 0 0,8 [1,6 (24 |4 12 16 32 40 80 120 | 140 | 160
1 48 (74 |89 | 12,1 | 156 249 | 30,7 | 41,7 | 45,9 | 60,7 | 70,4 | 73,2 | 76,4
Fe 2 7,0 | 155 | 26,8 | 33,7 | 42,6 | 61,6 | 659 | 74,5 | 77,2 | 85,3 | 88,6 | 89,1 | 90,1
3 13,7 | 40,6 | 58,7 | 69,7 | 77,1 | 84,6 | 85,7 | 90,3 | 93,1 | 97,0 | 98,8 | 98,9 | 98,9
1 89,2 | 84,7 | 83,6 [ 80,3 | 77,0 | 65,3 | 59,4 | 48,3 | 43,9 | 31,1 | 23,1 | 20,1 | 18,5
C 2 80,2 | 65,6 | 52,5 | 48,8 | 42,8 | 28,3 | 24,7 | 17,3 [ 12,1 | 9,2 |56 |55 |54
3 68,1 273 (179 (13,7195 |28 (26 (1,8 |13 |0,0 (0,0 [0,0 |00
1 37 |45 (40 |40 |40 |51 (48 |50 |51 |44 (3,7 |36 |33
o 2 8,3 122 1120 {99 |86 |76 |67 |57 |46 |38 |37 [3,6 |35
3 17,5 31,7 | 229 | 153 [ 11,5 |96 [90 |64 |45 (24 |10 (1,0 |10
1 00 (03 (03 |03 (03 |05 (04 (04 |05 (03 |03 (02 |01
S 2 0,1 (06 |47 [25 |04 |03 (03 (02 |02 |03 (02 (02 |02
3 06 (03 (02 (02 |01 |00 (00 (00 |00 |00 |00 (0,0 |00
1 00 (00 (00 (00 |00 |00 (00 (00 |00 |00 |00 [0,0 |00
Si 2 6 |35 (1,8 (42 |35 |00 (00 (00 |00 |00 |00 (0,0 |00
3 00 (00 (00 (00 |00 |00 (00 (00 |00 |00 |00 (0,0 |00
1 09 109 |09 (09 (10 |10 (10 |08 |08 [05 |03 (04 |03
Cl 2 00 (08 (03 (02 |02 |02 (02 (01 |jO,1 |oO,1 (01 (0,1 |01
3 0,0 (00 (00 (00 |00 |00 (00 (00 |00 |00 |00 [0,0 |00

*TIpumitka: 1 — 6e3 iaridbiTopy; 2 — 3 iHribiropom MI'C; 3 — 3 inribitopom MI-U/ITVY.
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3B’s3ku [12]. Komum 1mo BoOAWM-pO3YMHHHKA TOJAOTHCS
IHT10ITOPH HA POCIHHHIA OCHOBI, SIKI MICTATH aHIOHH, TO
[Ie HE TUIbKM BIUIMBA€ HAa B3aEMOIII0 PiIUHA-METAN, aje
Wi Beze 10 3MiHM CTyneHio opientauii monekyn H,O ta
XapakTepy NPUKPIIUIEHHS LBOTO JAWIOJNS 10 MeTaly B
aJIcopOOBaHOMY MOHOIIAPI — 3 HETaTHBHOIO KIHIS —
OKCUTEHOBOTO (110 € 3BMYallHMM) — Ha TO3UTHBHHHA —
rigzporeHoBuii. OIHOYACHO 3MIHIOETBCS 1 EMHICTD
LIJIbHOT YaCTHHHU MOJBIMHOTO €JIEKTPUYHOrO IIapy Ha
MOBEPXHI ~ METaly Ta BEJIIMYMHA  EJIEKTPOIHOIO
moteHniany [13]. B pesynerari Ha Mik(a3Hiid MOBEpXHI
pimmHa (BomHmii po3umH NaCl 3 iHTiOiTOpOM) — MeTan
BUHUKAE OUTBII MIIHUH 3B 30K MOJIEKYJI POCIHHHUX
KHUPIB 3 TOBEPXHEBHMMH aTOMaMH MeTaly, a paHimie
asicopOOBaHi MOJIEKYJIM BOJIU BUTHCKYIOThCS. MOJIEKyJIn
IHri0ITOPY YTBOPIOIOTH CBOEPiNHMIA ,,THH JleHrmiopa”, B
SKOMY BOHHU BHUILIYKYIOTHCSI BXK€ CTOpY /10 moBepxHi. Tak
YTBOPIOETHCS TMEPIIMH MOHOATOMHHM IIap 3aXHCHOL
IUTIBKM Ha TOBepxHi Meranmy. OCKUIBKHM 3B’SI30K MIX
MepIIMM Ta HACTYHNHHMH IapaMH MOJIEKYJ IHribiTopy

Jen0  MEHIIMA 332  BEJIMYMHOI, TO  IIOCTYIOBE
HaPOIIyBaHHS mapiB IUX MOJIEKYT Oyne
NPOJOBXYBaTUCh  JOTH, JOKH 3B’S30K YEproBOro
agcopOmifHOr0  mapy 3 MOJEKyJaMH  JKHPIB

MOTIEPETHROT0 APy HE CTaHEe CIIBCTaBEMHUM a0o
MEHIIMM 32 BEJIMYMHY 3B’S3Ky [BOrO MIapy 3
MOJIEKyJIaMH pO3uMHHMKa (BoAu). B pasi HasBHOCTI B
pPO34MHI XIMIYHHMX E€JIEMEHTIB YM CIIONyK, SIKI MAaroTh
CXWJIBHICTh JJO YTBOPEHHS KOMIUIEKCHUX  CIIOJNYK,
KapTHHA MOXXE 3MIHUTUCh. Ha Hamry aymKy, came Taka
CUTYaIlisl CIOCTEPIraeThCs B PE3yibTaTi BBEICHHS [0
CKiIaay iHTiOiTOpy CHONYK CHiililo Ta Ccyibdypy.
LinxoM HMOBIpHO, IO YTBOPEHHS KOMIUICKCHAX CHOIYK
Bege n0 (GOpMyBaHHA B 30BHIMIHIX IIapax aucopoaty
JOAATKOBUX  MICTKOBMX  3B’SI3KiB, 10  MiJCHIIIOE
MDKMOJIKYJISIPHI Ta MDKIIAPOBI 3B’S3KH Ta CIpUSIE
30UIBIICHHIO TOBUIMHM 3aXHCHOI IDIBKH. B Hamomy
BUNaaKy (BukopuctanHs inribiropy MI'C) ToBIIMHA
3aXMCHOI UTIBKU y TIOpiBHsAHHI 3 iHri6iTopom MI-UTY
(B sikoMy BiACYTHI cummiliii Ta cynbdyp) NpakTHYHO
MOJIBOKOETHCS— BIAMOBIAHO 3 60 HM 10 120-140 HM.
PosrnsHeMO Tenep MeXaHi3M 3aXHCHOI Jii 3ragaHoi
IUTIBKH. 3a JIiTepaTypHUMH JaHuMH [14] cynbdaryBaHHs,
TOOTO TpUETHAHHS CYNIb()ATHOI KUCIOTH 32 MOIBIHHIMHU
3B’s3KaMH, BinOyBaeThes e Ha 10 % - 12 %, Oinbrma
’K YacTHHA TOABIMHMX 3B’ S3KIB 3QJIMIIACTHECS BUIBHAMU.
Bimomo, mo BuCOKi ancopOriiiHi 1 3aXHCHI BIACTUBOCTI
CIOJIyK 3YMOBJICHI HAsBHICTIO KpaTHUX 3BSI3KIB 3
PYXJIMBUMH T -€JIEKTpOHaMH B TxHill cTpykTypi [15]. e

BKazye Ha  MOXJHUBICTD  MDKMOJISKYJISIDHOI — Ta
BHYTPILIHHbOMOJIEKYJISIPHOT noJiMepu3atii
rirpooOHuX BYTJIEBOIHEBUX pauKais, sIKa

CYIPOBOJIKYETLCSI  PO3PUBOM  MOJABIMHHX 3B’SI3KIB Y
MOJIEKYJIaX Ta MOCHJIIOE MIIIHICTh 3B’SI3KY aJcOpOOBAHUX
mapiB iHriOITOPIB i3 MoBepxHero Merany. Kpim Toro, 3a
maruMu [16] MoximBe yTBOpeHHS repokcunis (—O—0-)
3a TOABIMHUMH 3B’S3KaMH I Mdi€l0 aTMOC(EepHOTOo
KHCHIO, 1m0 3alesmedye  30UIBIICHHA  KiTBKOCTI
OKCHUT€HOBMICHHUX aJICOPOLIIMHIX LIEHTPIB IHTi0ITOPY.
bazyrounch Ha po3paxyHKax eNeKTPOHHUX 3apsiiiB
(puc. 1) MOXKHa POTHO3yBAaTH MEXaHi3M Jii 1HTr10ITOPIB.
B3aemopist Moan¢ikoBaHOi TipuMYHOT 0T 3 OBEPXHEIO
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METally B OCHOBHOMY BiZIOyBa€ThCSI Ha THX PEaKIIHHUX
[IEHTPax, JIe¢ CKOHIIGHTPOBaHA HAOIIbIIA EIeKTpOHHA
rycruHa. lle okcureHu: KapOOHIIBHOI IpyIH, CKIaIHO-
edipHoi (-0,22; -0,34; -0,34; -0,39) ta cynabdorpynu (-
0,34; -0,56; -0,18). B3aemois BinOyBa€eThCs 3a JOHOPHO-
aKLENTOPHUM MeXaHI3MOM LIJIAXOM IEPEHOCY
€JIEKTPOHHOT TYCTHHH 13 HEraTUBHO 3apsJUKEHHUX LIEHTPIB
Ha BimeHI d-opOitami d¢epymy. ToOTto BinOyBaeTbcs
AKTHBHE KOMIUIEKCOYTBOPEHHS JOHOPHO-aKIENTOPHOIO
iy (Mertan mirang). Hesnaunuili BHecok pmae
MO3UTUBHUH 3apsin cynehypy cymnbdorpymu (0,27), sxwid
3a0e3nedye  YTBOPEHHA  M-JAaTHBHUX  3B’SI3KIB 3
YTBOPEHHSM METaJOXeNaTHUX KOMIUIEKCIB, 3 IIEPEHOCOM
€JIIeKTPOHHOI TYCTHHHM 3 MeTaly Ha Jiranjx (3BOpOTHA
koopauHaiis). Jns  i#riditopy MI'C  nmonarkoBo
BiZIOyBaeThCs ancopOllis anii30TiOHIOHATIB 32 PaXyHOK
HermonuibHUX mnap cynbdypy, a s MI-UATY
NPOTOHOBAHOI MOJIEKYJIM TOXIJHUX OeH3iMizazony IO
AKTHBHHUM aTOMaM HIiTpOTEHY.

ExcniepumenTainbHi JaHi, 3 ypaxyBaHHIM
3aIlpOIIOHOBAHMX MEXaHi3MIiB (oOpMyBaHHS 3aXHUCHHUX
IUTBOK Ta 1X Jii, [JalTh MOXIUBICTH CTBOPUTH
BIJINIOBITHY MOJENh HAHOCTPYKTYPU TaKoOl IUTIBKH, SKa
YTBOPIOETHCSL Y TIPUIOBEPXHEBUX Mmapax craimi 20 mix
4yac BUKOPHCTaHHS IHTIOITOPIB HA OCHOBI CyJb(aTOBaHOT
pociuHHOI omii (puc. 5).
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Puc. 5. Monenb HaHOCTPYKTypU IPUIOBEPXHEBUX
HIapiB y 3arajibHOMY BHTJISII MpU Iil iHTiOITOpIB Ha
OCHOBI CyJb(aTOBaHOI TiPUUYHOT OJIii.

Bucunosku

MeToxamH JIOKQJIBHOTO Mac-CIIEKTPaJIBHOTO aHANTi3Yy,
Oxe-eneKTpOHHOT CIEKTPOMETPIi Ta
MIKpPOPEHTI€HOCIIEKTPAILHOTO aHalli3y B 1HriOOBaHHHX
pozunHax 3% NaCl nHa mnoBepxHi crani 20 BuSBIEHO
HasBHICTh CYHUUIBHUX 3aXMCHHX HAHOCTPYKTYPHHX
IUTIBOK, fKi 3a XIMIYHHM CKJIQJOM SIBJISIFOTH COOOFO
KOMIUIEKCHI CITOJIYKH, III0 YTBOPEHI 3aBASKU T-IOHOPHO-
aKIENTOPHOI B3aeMO/Ii 3 MOBEPXHEI0 METAly OKCUI€HIB
KapOOHUTBHOI,  CKIamHo-epipHOI Ta  CyIb(Orpym
iHTiIOITOpPIB pO3pOONIEHNX Ha OCHOBI MOAM(DIKOBAHOI
ripunyHOi omii. Bmepime 3amponoHOBaHO MeEXaHi3M
(dopMyBaHHS, MOIEIb  HAHOCTPYKTYpPH  3raJaHux
3aXMCHUX IUIIBOK Ta MeEXaHi3M IX 3axucHoi Aii.
JoBeneno, mo BoHM MaTh TOBHOMHY 60-140 HM,
MOJIMOJIEKYJISIpHY OyJIOBY, HEOIHODiJHI 3a XIMIYHUM
CKJIJIOM.
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The mechanism of protective action inhibitors is found out on the basis of the modified mustard oil in 3 % NaCl
(a degree of protection Z = 95-98 %) are developed. The mechanisms of formation nanostructural a film on a surface
of steel 20 at inhibitor protection theoretically and experimentally are proved. For the first time the model of structure
of a protective film is offered. It is proved, that it has thickness of 60 - 140 nanometers, a polymolecular structure,
non-uniform behind a chemical compound.
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