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NMNNAMbI:
TPAAMUUAN U UHHOBALUN

MCTOpVIFI PasBUTUA HAYKU N TEXHUKN AaeT MacCy NpnMepoB TOro, Kak M306peTeHI/IF|, nonyymsellne «KCBUAETENbCTBO O POXKAEHNUNY,

MMeHyeMoe NaTeHTOM, LUMPOKO peann3yloTcA Ha MpaKTUKe NI CMYCTA MHOTUe Y MHOTUE oAbl MOPOI AeCATUIeTUS, MO Mepe COo-
3peBaHMA TEXHONOMMYEeCKMX (a yale hMHAHCOBO-3KOHOMUYECKINX) BO3MOXHOCTe 1 noTpebHocTein obuiectBa. Hepeako Ha nytn
BHeZpeHVA n300peTeHNA BCTaeT NpecfoByThI YenoBeyecknin haktop B Buje 00bI4HOMO NpeaybexaeHns Unm B culy KoOHcepBa-
TUBHOCTM MbILUIEHWA, KOrAa CTaBUTCA MOJ, COMHEHMe LleHHOCTb caMoli uaen. Mictopua anvnamMoB - cKopee UCKOYeHMe 13 npa-
BUWJI, TaK KaK UX NosABMeHWE ANKTOBaNOCh HaCTOMYMBOA HEOOXOAMMOCTbIO 06eCneynTb KOHCTPYKTOPOB U NMPOU3BOACTBEHHNKOB
npeanpuATUIA 060POHHOrO KOMMIEKCa BbICOKO3(P(EKTUBHBIMU KOMMNO3ULMAMU GTOPOPraHUYeCKUX COefMHEHUIA, CMOCOOHbIX Bbl-
NOAHATb OAHOBPEMEHHO HECKONIbKO (YHKLMIA — He TONIbKO 06pa30BbiBaTh Ha 06pabaTbiBaeMblx MOBEPXHOCTAX 3aLUMTHOE NOKPbI-
Tue (HaHopa3MepHYo NJIEHKY), HO 1 NPU NOMOLLM 3TOM NJEHKM CyLWeCcTBEHHO N3MeHATb CBOMCTBA NOBEPXHOCTM (MOKa3saTtenn no-
BEPXHOCTHOI 3Hepruu, ypoeeHb ruapodobHOCTH, CTOMKOCTb K UCTUPaHWIO, yMeHbLUeHWE KO3QPULMEHTa TPEHNA NMPU KOHTAKTaxX
C conpsAraemMbIMy NMOBEPXHOCTAMY, afre3voHHble/Kore3noHHble 1 afcopbLumoHHble/abcopbLOHHbIE XapaKTEPUCTUKIN NOBEPXHO-
cTM n T. 4.). MonyyeHuble B 1980-e roab! (TUMX, JleHuurpaa) anunamsbl (GpTopl1AB) 3acnyKeHHO CHUCKanW penyTaLmnio HafeXHbIX

KOMMO3MLMIA, YCMELWHO pelaloWwmx onpeaesieHHble 3a4a4yn Npy CO34aHny U3AeNUIA CneunanbHOro HasHayeHWsa U He ycTynato-
LMX 3apybeXHbIM aHanoram o TEXHMKO-3KOHOMMYECKUM NoKa3aTtenAaM. Y MCTOKOB MCCieoBaTeNbCKMX paboT 1 co3naHus oTeve-
CTBEHHOIO NPOMbILLIEHHOI0 NPOM3BOACTBA 3NNIAaMOB CTOANN U3BECTHbIE y4eHble N NpakTnku: b. H. Makcumos, H. A. PabuHuH, A.
H. PA6bunuH, E. H. HoBoxunos, B. A. Top6yHos, W. J1. CepylukuH 1 ap. 3a Komnnekc paboT no nonyyeHuto u npumeHeHuto htoplAB
NpU U3roTOBIEHUW CMeLnanbHo TEXHUKM (B TOM YMC/ie KOCMUYeCKMX annapaTtos) 6onblwas rpynna cneuvanuctos B 1981 roay
6bina yaoctoeHa lNocynapcTteeHHoi npemumn CCCP.

HenonspHas yacTb
—} (Monekynbl pTopa)
non-polar fluor molecules
Xemoco 6L|,vm
Chemlcapl MonApHas yacTb
adsorption i ' (cnoin aacop6bumm NAB)
’ polar molecules (SAA ad-
sorption layer)

MoBepxHOCTb MeTaNIM4ecKoro
’ UNN HeMeTannyecKor Tena

Te e rofibl Gbina peeHa npo-
6nema no paspabotke W BHe-
APEHMIO 030H06€30MacHbIX
XNafOHOB B3amMeH 030HOPa3py-
WAKLWMX, YTO MO3BOAMNO, Bbl-
nonHas Tpeb6oBaHua MoHpeanbCKoOro npo-
ToKona (1987 r.), HalTM afileKBaTHyl0 3ame-
HY OMACHbIM XN1aJ0HaAM W NPOLOIKNTL MPO-
13B0ACTBO (hTOPIAB, HE0BXOANMBIX ANs Mo-
NY4EHMA YKA3AHHbIX MAEHOK.
B cuny M3BECTHBIX UCTOPMKO-MONUTUYECKMX
COObITNIA, OTEYECTBEHHAS NMPOMBILLIIEHHOCTb
noHecNa 3HaYMTeNbHbIA YPOH, ynanm o6b-
embl notpebieHns U npousBoacTBa To-
popraHMYyecKMx CoeauHeHuit, He u3bexa-
AN 3TOM yyacTu ¥ anunambl. MNepexuBae-
Mbl€ B HacToAllee BPEMs OMMBIEHNE KO-
HOMWKU 1 HapalBaHue 06bLemoB paboT no

metallic or non-metallic surface

060pOHHOMY 3aKa3y aKTUBU3MPYIOT NPOU3-
BO/CTBO M Hay4Hble UCCNefoBaHus B cdhepe
MoAyYeHNA KOMMNO3NLMIA, AaOLWMX HaHOpa3-
MepHble MHOTO(YHKLOHaNbHbIE NOKPbITUSA,
B TOM Ymncie Ha ocHose 1oplAB. C nosiBne-
HWEM HOBbIX CPEACTB KOHTPONA U u3mepe-
HWUA paclwmpsaeTcs AnanasoH HOMEHKNaTypbl
nceneyemMblx XapakTepucTuK MOKPBITUA 1
NOBbIWAETCA KayecTBo (MHOPMATUBHOCTb)
nosiydaembix faHHbix. Ha Gonee BbiCOKOM
Hay4yHO-TEXHWYECKOM YypoBHe, 6Gnaropaps
COBPEMEeHHOMY MporpammHomy obecneye-
HUIO U3MePUTENbHbIX KOMNAEKCOB, onpese-
NAOTCA TaKWe XapaKTepPWUCTUKWM MOKPbITUA,
KaK rapodobHoCcTb, agresus, aacopbums,
TBEPAOCTb, MOAY/b YNPYrocTn, N3HOCOCTON-
KOCTb, 3/1€KTPONPOBOAMMOCTL U COMPOTUB-
neHne, CHMKEeHNe BANAHNA PALMOaKTUBHOIO
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M3NYYeHNs, a TaKKe BbINONHATCA TPMOO-
METPUA, U3MEpPEHMEe TONLWMHBI MOKPbITUSA,
3D-Bu3yanusaums n npouiomeTpus u T. A.
InunammpoBaHue CerofiHA BblABUraeTcs Ha
nepeaoBble NO3ULUM OTEYECTBEHHbIX MpPO-
€KTOB HaHOTEXHONOrUK U HaHOMaTepranos
Hapaay C ApyrumMn MHHOBALMAMM B paboTe
¢ 06beKTamMu, COM3MEPUMbIMI MO pazmepam
C MONeKynamu.

[IneHKM 3nMNamoB MOryT COCTOATb U3 OLHOFO
1 60/1€€ MOHOC/IOEB 1 MOTYT ObiTb MOYYEHbI
6e3 3HauMTe/IbHbIX 3KOHOMWYECKMX 3aTpar.
B03MOXHO nocnoiHoe yBennyeHne ToWM-
Hbl MAeHKKU, hopmMrUpyeMoit Ha TBEPAOM MNo-
BepxHocTW. OTHOCKMbIE K MeHKam JleHrmio-
pa—Bnomkerr (M/1B), OHW WMPOKO UCMONb-
3YI0TCA KaK B 3KCMepUMEHTanbHbIX pabo-
Tax, TaK ¥ Ha NPaKTUKe NpW U3roTOBNEHUU

13aennii 060POHHOTO KOMMNEKCA: 3NEeKTPO-
Huka (HaHonutorpadus C paspelieHnem
20-50 HMm, usonupyolwme n nNposBoaaLlLme
YNbTPATOHKWE NNEeHKM, TYHHENbHbIE AN3NeK-
TPUKM, NACCMBUPYIOLLME U 3aLLUTHBIE MOKPbI-
M), ONTUKA, NPUKNAAHAA XUMUS (XUMUA NO-
BEPXHOCTW 1 MOBEAEHMA YacTUL, Ha NOBEpPX-
HOCTU, KaTanus, GunbTpauus M obpaTHbIii
0CMOC MeMbpaH, ajresns), MUKpOMeXaHu-
Ka (@HTUhPUKLMOHHBIE MOKPLITUA), GUOCEH-
COPbI M AATYMKM (3/IEKTPOHHbIE 1 3NIEKTPOXU-
MUYECKNe CEHCOPbI HAa OCHOBE ynopaa0YeH-
HbIX MONEKYNAPHBIX CTPYKTYP CO BCTPOEHHbI-
MU aKTUBHbIMK MONEKYNAMU WU MOJIEKY-
NAPHBIMU KOMMIEKCAMM) U T. [,

YHUKanbHble cBoWcTBa nneHok ¢TopllAB
CMocobCTBYIOT MOBbIWLEHWIO WHTEpPEca CO
CTOPOHbI  MpejcTaBuTeNern  pPoCCUNCKOro

EPILAMES:

NPOMbILLINIEHHOTO GM3Heca, 3a4eiCTBOBaH-
HbIX B paboTax no 060poHHOMY 3aKa3y, Tak
KaK 10 CUX MOP OCTAOTCA aKTyaNbHbIMU NPO-
Gnembl 06pacTaHus MUKPOOpraHM3mMamu
KOPMYCOB HAABOAHbIX W MOABOAHbIX KOpa-
6nen, onefeHeHns 06LIVBKY CaMONETOB, 3a-
NycKa W yCcToN4YMBOCTM paboTbl ABuratenei
B He61aronpuATHbIX MOTOAHBIX YCNOBUAX,
6€30TKA3HOCTN (hYHKLMOHMPOBAHMUS CUCTEM
yrpaeneHus M Hasurauyuu u T. 4. HoBble
KOMMO3MUMM 3MUNAaMOB, CHUMAlOWME BO-
NpoChl B YaCTK 3KONOTMYECKOK Be3onacHo-
CTU MPY UX UCMONb30BAHNM, CEFOfHA BbIXO-
AAT Ha CBOBGOAHbLIA PLIHOK MOC/ie AO/NTOro
neproAa 3amanyueaHus, ABAAA HOBYIO CTy-
NeHb PasBUTUA OTEYECTBEHHOM MHAYCTPUK
HaHOpasMepHbIX  MHOTOMYHKLMOHANbHbBIX
MeHOK.

TRADITIONS AND INNOVATIONS

The history of the development of science and tech-
nology gives many examples of inventions which got
their “birth certificates” known as patents, but in fact
they were implemented many years and even decades
later while technological (better to say economic and
financial) capabilities have grown and new demands
of society have appeared. In many cases implementa-
tion of an invention is subjected to the human factor.
That is a usual biased opinion or conservative views
which challenge the importance of this very inven-
tion. Advent of epilames is an exception to the rule
because the defence entferprises were in sore need
of high-efficient compositions of fluoro-organic com-
pounds functioning as a surface treatment. These
compounds form nanosized film that protects the
coating and significantly improves the surface prop-
erties, such as surface energy indices, hydrophobic
properties, abrasion resistance, adhesive/cohesive
and adsorptive/absorptive characteristics, as well as
reduces friction factor when having contact with in-
terfacing surfaces. Developed in 1980s (by State In-
stitute of Applied Chemistry, Leningrad) epilames
(fluorine-containing SAA) have gained a reputation
as reliable compositions which can be successful-
ly applied in special-purpose products and be highly
competitive with foreign analogues in terms of tech-
nical-economic indicators. Pioneer researches in epi-
lame development were conducted by such promi-
nent scientists and academicians as B. Maksimov,
N. Ryabinin, A. Ryabinin, Y. Novozhilov, I. Serushkin
and others. A large group of specialists were award-
ed with USSR State Prize for the works implement-
ed fo design and apply fluorine-containing SAA when
manufacturing special-purpose engineering (includ-
ing spacecrafts).

At the same period the scientists solved anoth-
er problem on development and implementation of
ozone-friendly fluorocarbon refrigerant instead of
ozone-destructing, thus meeting the requirements of
Montreal Protocol (1987). That was conducive to de-
velopment of fluorine-containing SAA needed to pro-
duce nanosized films.

Due to historical and political events, Russian in-
dustry suffered significantly. Consumption and pro-
duction volumes of fluoro-organic compounds de-
creased. That impacted epilames as well. The current
economic recovery and defence order ramp-up is
boosting the production and scientific studies in the

field of nanosized multi-functional coating produc-
tion including those based on fluorine-containing
SAA. As new means of monitoring and measuring ap-
pliances have appeared, the list of investigated char-
acteristics for coatings as well as their quality (infor-
mation value) of the data obtained is expanded. On
a higher scientific and technological level, the mod-
ern software measurement systems are providing
such coating characteristics as hydrophobic prop-
erty, adhesion, adsorption, hardness, elastic modu-
lus, tribology and abrasion resistance, conductivity
and resistance, reduction of radioactive radiation,
measurement of coating thickness, 3D-visualization
and section gage logging, etc. Today epilame treat-
ment takes the leading position in national projects in
the field of nanotechnology and nanomaterials along
with other innovative developments. These works can
be compared with those with molecules.

Epilame films may consist of one or more monolay-
ers and can be obtained without significant economic
costs. The thickness of the film formed on a solid sur-
face can be increased layer by layer. Being assigned
to the Langmuir-Blodgett films, they are widely used
in experimental studies and in practice when manu-
facturing defence products, for instance, electron-
ics (nanolithography with a resolution of 20-50 nm,
insulating and conductive ultra-thin films, tunnel di-
electrics, passivating and protective coatings), op-
tics, applied chemistry (surface chemistry and behav-
iour of particles on the surface, catalysis, filtration
and membrane reverse osmosis, adhesion), microme-
chanics (antifriction coatings), biosensors and sen-
sors (electronic and electrochemical sensors based
on well-ordered molecular structures with embedded
active molecules or molecular complexes), etc.
Unique properties of fluorine-containing SAA at-
tract Russian industrial businesses involved in im-
plementation of defence order since up to now there
are many unresolved problems of hull fouling of sur-
face ships and submarines, aircraft skin glaciations,
running and stability of engine operation in adverse
weather conditions, reliable operation of control and
navigation systems, etc. These and many other prob-
lems are of high priority even today. New environ-
mentally friendly epilame compositions now enter the
free market after a long period of silence showing a
new stage of development of the Russian industry of
multifunctional nanosized films.
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