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Abstract. This article describes three ways of how to apply nanomaterials to create new
products. The purpose of the article is to inspire innovators to develop nanoindustry using existing
nanotechnologies.

[TpucraBka «HAHO-» CTajla CETOIHS MOMYJISPHBIM JOMOJHEHHUEM, KOTOPOE YacTO 3aITyThIBAeT
MMOTEHIIMAIBLHOTO HMHBECTOpa. MHBECTOp XOYeT YeTKO NPEACTaBIIATh, KaKUM OYIET MPOAYKT,
KOTOPBIM TMpEAronaraeTcsi mpoaaBars. [1o 3Tol mMpUYMHE WHBECTOP YACTO 3a/aeT M300peTarernto
BOIIPOC: «UYTO B 3TOM IPOJYKTE HaHO?». Takyke HMHBECTOPY HEU3BECTHO, €CTh JIM YTO TO JIYYIIIC YeM
HaHO.

B HeKOTOpBIX OTpaciIsIX HAHOTEXHOJIOTHH TOJIBKO HAYMHAET MOSBIATHCS, B IPYTUX OTPACIAX
HAHOTEXHOJIOTUHU SIBIISIOTCS YK€ BUEpaITHUM JHEM. Takas HEOJHOPOIHOCTH PacIpOCTpaHCHUs
HaHOTEXHOJIOTUHA TI0 OTpaciasiM chOopMHpOBaja B OOIIECTBE MHEHHE O HEJOCTATOYHO IIUPOKOM
pacipocTpaHEHUH HAHOTEXHOJIOTHIA, 00 OTCTAJIOCTH MPOMBIIIICHHOCTH.

HHuBecTop BOCIPUHUMAET KaXKYIIYIOCS OTCTAJIOCTh IPOMBIIIJIEHHOCTH Kak 6apbep, OH XO4eT
n30exarh OONBINIMX 3aTpaT HA MOJCPHU3ANMIO TpeanpusThs. Ha camom ke Jene 3aHuMaThCs
MIPOU3BOJICTBOM MPOIYKTOB, UMEIOIIUX OTHOIIEHUE K HAHOTEXHOJIOTUSAM, HAMHOTO JIeT4e, YeM 3TO
KQ)KETCS Ha IMEePBBIA B3TJIISA.

Hanpumep, B TtexHomapke Akxkaaemropoaka B HoBocuOupcke wumeercs yCTaHOBKA
Graphetron.

DTO KpymHeHIas B MHpPE YCTaHOBKAa CHHTE3a, MPOU3BOAAIIAs B roj Oojee TOHHBI
OJIHOCTEHHBIX  YIJIEPOJHBIX HAHOTPYOOK, M3 KOTOPBIX H3rOTaBJIMBACTCSA HAHOIIPHCAIKA
TUBALL. MakcumanbsHas nipou3BoauTenbHOCTh «Graphetron 1.0» — mo 10 Torn TUBALL’a B
ron. TUBALL conepxutr 75% u 0Oojiee OMHOCTEHHBIX YIIIEpoAHbIX HaHOTpYOOk (SWCNT), a
takke A0 10% IBYXCTEHHBIX YIJIEPOIHBIX HAHOTPYOOK (KapOOH) M MOMKET HUCHOIb30BaThCS B
KaueCTBE YHHBEPCAIBHOTO aJUTUTHBA, YIYUIIAFOIIET0 OJHOBPEMEHHO NPOYHOCTh, JJICKTPO- H
TEIUIONPOBOJHOCTh OONBIIMHCTBA MaTEpPHANIOB, TaKMX KaK KOMITO3UTHBIE MOJIMUMEPHI, PE3UHBI,
METaJUTbI M HEKOTOphIE IPYrHe MaTepuajabl. 3HAYWTEIHHOE YIYUIICHHE CBOMCTB Marepuala
HaOmoaercs yxxe HaunHasg ¢ qobasnenus 0,01%—0,1% maccossix vacteit TUBALL. Marepuan
npojaaercsa B OaHKax Mo 5 moyuiapoB 3a Kmiorpamm, uto B 40-50 pa3 gemieBie oOmeMUpoBOMt
cpenHeil mensl. JloOaBleHuWe 3TOro MaTepuaia B COCTaB PE3UHBI IMPU MPOU3BOACTBE IIUH
YBEJIMYMBACT XOJAMUMOCTh IIIUHKI B 2 pa3a.

TeopeTnuecku nanbHeIIee pa3BUTHE HAHOTEXHOJIOTUN MpEAToiaraeT nepexol K CHHTE3y
OJTHOCTCHHBIX W JIBYXCTCHHBIX TIOPUCTBIX VYIJIEPOJHBIX CTPYKTYp. TeopeTndeckue pacdeTsbl
CHEIHMATMCTOB TOKAa3bIBAIOT, YTO Takas «HAaHOMEeM3a» OyleT MpeACTaBlATh U3 ceOs TBEpHAbIil
MaTepuan Jierde BO3Ayxa. [EOpEeTHYECKH JIeTaTeNbHBIC anmaparbhl W3 «HAHOMEM3BD» CMOTYT
MOJHUMATECS B BO3JyX €CTECTBEHHBIM IyTeM TIOJl BO3ACWCTBUEM BBITAJIKWUBAIOIIECH CHIIBI,
co371aBaeMOi 0acCeTHOM OKpYXKaroIero arMoc(hepHoro BO31yXa.

WHTepecHBIM HampaBlIeHUEM SBISETCS Te4aTh TOHKMMHU IIJICHKAMU Ha MOBEPXHOCTH
00BEKTOB, MMEIOIINX CIOXKHYIO KoHpurypamnuwo. EBpomeiickas kommanus Hydrographics Art
mpenjaraeT TOHYAHIIME TJIEHKA C PUCYHKOM, KOTOpbIe OBICTPO HAHOCSTCS Ha TOBEPXHOCTh
npenMeToB. [IeHKa pacTAruBaeTcs MO TMOBEPXHOCTH BOJBI, IMOKPBIBACTCS KIESAIIIMM COCTABOM.
3areM depe3 TOBEPXHOCTh TIUIEHKH NPEIMET C TOJOCTSIMH (HAampuMep, KOJECHBIH TUCK
aBTOMOOWIJIST) OKYHAIOT B BaHHY. [IpH 3TOM MOBEPXHOCTHOE HATSKEHHE BOJBI PABHOMEPHO HAHOCHUT
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IUICHKY Ha MOBEPXHOCTH MPEIMETa, COXPaHss PUCYHOK 0€3 UCKaKEHUH. DTO TOCTATOYHO MPOCTOMN
TEXHOJIOTUYECKUN MPOIECC M3MEHEHUSI BHEIIHEro BUIA NMpPEIMETa, KOTOPhI OJHOBPEMEHHO JIaeT
CYIIECTBEHHBIN NMPHUPOCT CTOMMOCTH KOHEYHOTO MpoAyKTa. Pasymeercs, MiieHKa IOJKHA OBITH
JOCTaTOYHO TOHKOH It TOTO, YTOOBI TIOBEPXHOCTHOE HATSHKCHUE BOJBI OT TIOTPYKEHHSI TIPEIMETa
MOTJIO €€ TIOPBATh.

Crnemyer OTMETHUTh, YTO CIIOCOOOM IMOTPYKECHHUSI B BOJAY C HAHOIUICHKOW Ha TIOBEPXHOCTH
MOKHO HE€ TOJIbKO HAHOCUTbL PHUCYHKH, HO H q)aKTI/I‘ICCKI/I pPyKaMu CO31aBaTb MHOT'OCJIOUHEIE
HAHOCTPYKTYPBI Pa3JIMYHOTO TEXHUYECKOTO Ha3HA4eHUsS (CYNEepKOHICHCATOPhI, CTPYKTYPHI, B
KOTOPBIX TOKOITPOBOSIINE U JUAICKTPUUECKUE CIION YEPEIYIOTCS | T.IL.).

Taxke cienyer OTMETHTh, YTO B OOJIACTH W3TOTOBJICHHS KPACOK NMUTMEHTHI YK€ JIaBHO
IMPUHATO HU3MECJIbYaTh OO0 YPOBHA HNHUKOYACTHII. HI/IKO‘-IaCTI/II_[BI I[O6aBJI$IIOT IMPAaKTUYCCKU BO BCC
OaKTepHIIMIHBIE TIPONUTKHU Jist AepeBa. OHU HACTOJIBKO MEJIKO Pa3MOJIOTHI, YTO MPH HAHECCHHUH Ha
MOBEPXHOCTh JepeBa 3a0MBAIOT €ro €CTECTBEHHBIC TIOPhI, K KOTOPBIM MPHKPEIUISIOTCS
MUKPOOPIaHU3MbI M 4epe3 KOTOpble B OMOMaTepuas MPOHUKAIOT BHPYChl. Ha 3TOM OCHOBaHO WX
OaKTepUILIUIHOE ACHCTBHE.

B naHHOM HampaBiieHUM pa3BHTHE BUIMTCS B HCIOJIB30BAHWM MUKOYACTHI[ KaK pa3 s
Heﬂeﬁ JOCTAaBKH IMUTATCIBHBIX BCIICCTB 4YCPC3 IIOPHI. Vike CCroJiHd HMCIOTCA IIPOCKTBI TIAC
MIPUCTABKU «HAHO-» M «OHO0-» BCTPEUAIOTCS COBMECTHO.

CeromHst BO BCeM MHUpPE BO3PaCTaeT POJib NU300peTaTesibeTBa. TOIBKO M300pETaTelb MOKET
OBICTPO TPOBEPHUTH IMEPCIEKTUBHOCTh TOTO JIA WHOTO HANpPaBICHHUS pa3BUTHS TexHojorwmid. U
rOCyJapCTBO IPH3BAHO IOMOTaTh HM300pETaTeNto, MPEIOCTaBIsAisi BO3MOXKHOCTh TOHUCKa (HhopMm
MPUMEHEHHS TEXHOJIOTHI U TPEIOCTABIISS BO3MOXKHOCTD JCTUTh C HUM PHUCKHU.
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