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0630p naTeHToB Ha N306PETEHNS, NONE3HbIE MOAEN, NPOMbILUIEHHbIE 06pa3lybl

MATEHATDLI
HfA
M3IOBFPETEHKNZ

YIR 62; 69

BJIACOB Baagumup AjnexceeBud, KaH]. TeXH. HAYK, 9KcCIepT, MexIyHapoJHAS WHIKEHEePHAT aKaJeMuUs;
TaseTHBIH Tep., 1. 9, cTp. 4, T. MockBa, 125009, Poccuiickaa @enepanus, e-mail: info@nanobuild.ru

W3O0BPETEHUS B OBJIACTU HAHOTEXHOJOI Uil NO3BONSAIOT
B KOHEYHOM UTOrE NOBbICUTb KOHKYPEHTOCNOCOBHOCTD
nPoAYKLUU

IIpuBeneHo KpaTkoe omucaHUe H300peTeHUN B 00JIACTH HAHOTEXHOJOTHI.
N300peTeHnsa B 00J1aCTH HAHOTEXHOJIOTHI 1 HAHOMAaTEPHUAJIOB MTO3BOJISIOT B CTPOM-
TEeJIbCTBE, JKMJINIIHO-KOMMYHAJBFHOM X03AWCTBE, CMEKHBIX OTPACISIX 3KOHOMHKHN
DOOMTHCA 3HAYMTEJIHHOTO 3(h(PpeKTa: MOJIYUUTHh BHICOKYI0 IIPOYHOCTHh U TBEPAOCTH
TMMOBEPXHOCTH JeTaJjieii, MPUIaTh BHICOKHE T'HaAPO(UIbHbIE CBOICTBA Pa3JIUIHBIM
MaTepuajgaM, odecneyuTsh yBejanueHue 3(pGeKTUBHOCTH MPeoOpa3oBaHUS CBETO-
BOM 9HEPI'MH B 3JIEKTPUYECKYIO U T.[I., 3 B KOHEYHOM UTOTe — IOBBICUTH KOHKYPEHTO-
cmoco0HOCTh mpoxykiuu. Hampumep, criocod n3roToBJEHNA COJTHEYHOTO DJIEMEHTA
M MOTYJIb cOJTHEeYHBIX 3jieMeHTOB (RU 2532137) comep:xut atambl GopMUPOBAHUS
pn-mepexoga B MOJYIIPOBOTHUKOBON MONJIOKKe, ()OPMUPOBAHNS IaCCHBUPYIOIIE-
IO CJIOSI HA CBETONMPMHUMAIONIEi MOBEPXHOCTU U /UM He IPUHUMAIOIIEH CBET IO-
BEPXHOCTH IMOJYIIPOBOTHUKOBOM IMOIJIOKKH U (pOPMHUPOBAHUSA 3JIEKTPOAOB 0OTOOpa
MOII[HOCTH HA CBETONPHMHUMAIOMIEH IMOBEPXHOCTH M He NMPUHHMAIOIIEH CBET IO-
BEePXHOCTHU. B KauecTBe MacCHBUPYIOIIETO CJI0sI (DOPMUPYIOT IJIEHKY OKCHa aJII0-
MHUHHSA, UMEIOILYI0 TOoamuny 10 40 HM, IIpu 3TOM 3JeKTPOI (hOPMUPYIOT 00KUTOM
npoBoaamei nactel mpu 500—900°C B reuenue ot 1 cekyHasi 10 30 MUHYT ¢ 00pa3o-
BaHHEM CIIEYeHHOTO MPOAYKTa, KOTOPHIA MPOHUKAET Yepe3 MaCCUBUPYIOIIUN CIIOM,
YCTAaHABJIMBAS 3JEKTPUUYECKHI KOHTAKT MEJKIY JJIEKTPOIOM M MOMJIOKKOI. B pe-
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3yJabpTaTe ()OpMUPOBAHUA IJIEHKN OKCHIA AJJIOMUHHA C 3aTAHHOM TOJIINHOM HA IO~
BEPXHOCTH MOMJIOKKH MOKHO JOOUTHCA MPEBOCXOTHBIX XapaKTePHCTUK IIacCUBa-
MU ¥ IPEBOCXOTHOIO0 3JIEKTPHUYECKOr0 KOHTAKTA MEKIy KPeMHUEM H 3JIEKTPOIOM
JUIOG IIyTeM O0KHUTa IMPOBOAMAIIEH MACThI, UYTO ABJIAETCSI OOBIYHON TEXHOJOTHE.
Kpome Toro, aTam oT:kura, KOTOpPbIil 0L HEOOXOIUM IJIA TOCTHKEeHUA 3¢ (PeKToB
MACCUBAIIMHY IIJICHKH OKCH/IA A IIOMUHU S B IIPOIILIIOM, MOJKET OBITh yCTPaHEH, Pe3KO0
CHMIKASA PACXO/BbI.

Tak:ke NMPEICTABIAIOT MHTEpeC IJA CIEIHAJHCTOB CJEaYIolne m3odpere-
HUSA B 00JIaCTM HAHOTEXHOJIOTMH: apMUPOBAHHBIM IIACTHUHYATHIH JJIEMEHT M3
MPUPOTHOTO MJIH KOHIJIOMEPATHOTO KaMHA M €ro MHOTOCJIOHOE 3al[UTHOE II0-
kpsiTie (RU 2520193); ToHKOOUCIIEpCHAA OPraHUYECKAasaA CyCIIeH3UA YIIePOTHbIX
MEeTaJJICOePsKAIUX HAHOCTPYKTYpP M cmoco0 ee m3roroBiaeHusa (RU 2515858);
croco6 moayueHus yriaepogHoro Hanomarepuajga (RU 2509053); cmoco6 moxyue-
HUS HAHOIOPOIIKOB OKCHIA IIMHKA C IIOBEPXHOCTHBIM MOAU(PMIIMPOBAHUEM A
HCIIOJIB30BAHUA B cTpouTedabHBIX repmeturax (RU 2505379); koMmo3umusa mas
apMupoBaHuA cTpouTedbHBIX KOHCTPYKHuini (RU 2493337); HaHOCTPYKTYpPHBINI
TepMmoadsiekTpuueckuin marepuaa (RU 2528338); kommosunusa AaA CKJICeHBAHUSI
meraaanueckux usgeanii (RU 2526991); cmoco6 (hopmMupoBaHNA HAHOPA3MEPHBIX
ctpykrtyp (RU 2529458) u ap.

KaroueBsie ciioBa: HAHOTEXHOJIOTUHN, HaHOMaTepPUAaJIbl, HAHOCTPYKTYPHI, HA-
HOIIOPOIIKY, HAHOKOMIIO3UTHI, HAHOTPYOK Y, HAHOYACTHUIIHI.

DOI: dx.doi.org/10.15828/2075-8545-2014-6-6-58-78

MonumepHblit MeAbCOAEPXKALLMIA KOMNO3UT U CNOCO6 ero nony4YeHns
(RU 2528981)

N3o06peTeHne OTHOCUTCA K HAHOTEXHOJIOTUM, 4 UMEHHO K MaTepuaJy
U crmocoly ImoayuyeHus cepudyecKMX KOHTJIOMEPATOB, COAEPIKAIUX HAHO-
pasmepHbIe yacTuilbl (HPY) merasia, B YacTHOCTH MeAU, B 000JIOUKE U3 APY-
roro BelllecTBa uUjau opranudeckoro noamMmepa. IIpu srom HPY mosyuator
KaK B UHAWBUAYAJIbHOM COCTOAHUM, TAK M B BUJIE COCTABHBIX UacTell HAHO-
KOMIIO3UTOB, B TOM UHKCJe U MoJuMepcoaep:kamux. IsobpeTeHne KacaeTcs
crocofa IoJIyUeHUA MOJUMEPHOTO MeIbCOoAePsKaliero KoOMIIO3uTa, COCTO-
IITero U3 OJHOPOAHBIX chepruueckux nuamerpoM 50—200 HM KOHTJIOMEPATOB
IMoJINMepa ¢ BHEJPEeHHBIMHU B HUX c(hepUUecCKMMU HAHOYACTUIIAMY MeIu -
amerpoM 5—10 HM. I300peTeHMe TaKKe KacaeTcs CIIoco0a moJyUYeH s IO -
MEepHOT'0 MeAbCoAePKaIllero KOMIIO31UTa, 3aKJII0YAIOIIErocad B TEPMUUYECKOM
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pasJIoXKEeHNN MpeaIecTBeHHNKa Komrosura npu 450°C B m”HEPTHOM aTMoOC-
(epe. TexHruecKuil pedyabTaT — IMOJyUeHUE KOMIIOSUTA W3 OJHOPOIAHBIX
chepuuecKX KOHIJIOMEPATOB, COIEP:KAINX MHOMKECTBO BHEJPEHHBIX B I10-
JIUMEPHYI0O MaTPUILy HAaHOUACTHUI[ MeIU C Y3KOI 00JIaCThI0 paclpeesieHUsA
mo pasmepam [1].

Cnoco6 moaudMuMpoBaHusa YraepoAHbIX HAHOTPY6OK
(RU 2528985)

WNzo6peTeHre MOMKET ObITh MCIOJB30BAHO AJIS IIOJYUYEHUS MOOUDUITI-
POBAHHLIX YIJIEPOAHBIX HAHOTPYOOK. CIoco6 MOAM(MPUIIMPOBAHUSA YIJIEPO-
HBIX HAHOTPYOOK BKJIIOUAET 00PabOTKYy yIJIEPOAHBIX HAHOTPYOOK BOJHBIM
PacTBOPOM OKMCJINTEJIsI, B KauecTBe KOTOPOTO IPUMEHSIOT PacTBOP IIep-
cysabdara nuau runoxjgoputa npu pH 6osee 10, mpoBoAMYI0 OJHOBPEMEHHO
¢ MexXaHMYecKoil 00paboTKoii. I3o0peTeHre II03BOJISIET IMOJIYUUTh MOIM(PII-
IIMPOBAHHBIE YIJIEPOAHbIe HAHOTPYOKI, 00JIagaloIiiie XOPOoIleil AMCIepTru-
PYEMOCTHIO B BOJIE€ 1 B IIOJAPHBIX OPraHNUYECKUX PACTBOPUTEIAX IPU MATIOM
pacxoje peareHTOB I10 CPABHEHUIO C UBBECTHBIMHU criocobamu [2].

ConHeuHbli JJIEMEHT, CcNoco6 N3roToBJsIeHUA CONTHEYHOr0 3IeMEeHTa
n MoAyJib COJIHEYHbIX JJIEMEHTOB
(RU 2532137)

C110c00 M3roTOBJIEHIS COJTHEUHOTO 3JIeMEHTa COAEPIKUT dTAlbl (DOPMI-
pOBaH’s pNn-lepexosa B IOJYIPOBOSJHUKOBON MOAJIOMKKE, (POPMUPOBAHUS
IIACCUBUPYIOIIET0 CJIOSA HA CBETONPHUHUMAIONIIEH IIOBEPXHOCTH M/UJIU He
MIPUHUMAIOIIEN CBeT MOBEPXHOCTHU IIOJYIPOBOSHUKOBON HMOAJIOMKKI U (op-
MHPOBAHUA 3JIEKTPOLOB 0TOOPA MOIITHOCTH HA CBETOIPUHUMAIOIIEH II0BEePX-
HOCTH U He IIPUHUMAIOIIEeH CBeT IIOBePXHOCTH. B KauecTBe maccuBUPYIOIIe-
ro cj0osA (POPMUPYIOT IJIEHKY OKCHIA AJIOMHUHHS, MMEIOI[YI0 TOJIIUHY IO
40 HEM, IPU 5TOM 3JIEKTPOL (POPMUPYIOT 00KUTOM IIPOBOASAINEI MACTEI IIPHU
500—-900°C B reuerne ot 1 cekyHabI 10 30 MUHYT ¢ 00pa3oBaHUEM CIIEUEHHOTO
IIPOAYKTA, KOTOPLIM IPOHUKAET Yepes MaCCUBUPYIONIUHA CJI0M, YCTAHABIIN-
Bas 2JIEKTPUUYECKUN KOHTAKT MEXXKIY 9JeKTPOAOM U MOAJI0KKOI. B pe3yib-
TaTe QOPMUPOBAHNUSA ILIEHKY OKCHAA aJIOMUHNSI C 3aJaHHON TOJIINHOI Ha
IIOBEPXHOCTH IIOAJIOMKKK MOXKHO JOOUTHCS IIPEBOCXOMHBIX XapaKTePUCTUK
IIacCUBAIMH 1 IIPEBOCXOJHOTO 3JIEKTPUUECKOT0 KOHTAKTA MEXKAY KPeMHU-
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eM U 3JIEKTPOAOM JIMIIIb ITyTeM OOKUTa IIPOBOAAINEH IIACThI, UTO ABJISIETCS
OOBIUHO¥ TexHoJorueii. Kpome Toro, stam oT:Kura, KOTOPBIA ObLI HEO0XO-
IUM IJIS JOCTUKeHUA 3(P(PEeKTOB IMacCHUBAIlUM IJEHKHN OKCHAA aJIOMUHISI
B IIPOIILJIOM, MOKET OBITh YCTPaHEH, Pe3KO0 CHUKaA pacxonsl [3].

Cnoco6 nony4Yexns KepaMM4ecKoro WwWnnkKepa
(RU 2531960)

IIpegnaraemoe m3o0peTeHNE OTHOCUTCS K IIOPOIIKOBOM METAJIJIyPrUU
1 MOXKeT OBITH MCIOJb30BAHO MJIsI (DOPMOBAHUS UBAEJNN KaK METOAOM JIM-
ThsI TEPMOILJIACTUYHOTO MIJIHNKepa, TaK XM METOAOM HpPsAMOro ()OpMOBaAHUS
MHKEKTUpoBaHueM ueped (DOPCYHKM. 3asIBJICHHBIA CIIOCO0 IMOJYUYEeHU Ke-
paMHYECKOTo IILJINKepa o0ecIeurBaeT MOBLIIIIEHHYIO TeKYy4YeCTh IIPU HU3-
KHUX TeMIepaTypax U YCTOMUYMBOCTh K TepMuUYeCKuM BosaeiicTBuaM. Cocob
IMOJIYUeHN s KepaMUUeCKOro IIJIMKepa BKJYaeT CMeIllnBaHNe IHCIePCHO-
o IIOPOINKA OKCHAOB METAJIJIOB I OPraHUYeCKOl CBA3KM, IIPH 9TOM B JIC-
IIePCHBIN IIOPOIIIOK B BUE TBEPALIX PACTBOPOB OKCUIOB METAJIJIOB NOOABJIA-
0T 12—-18 Bec.% opraHMUYeCKOH CBA3KM: MUEJNHOTO BOCKA AN mapaduHa,
noBomAT maccy no Temnepatypbl 80—90°C, 3aTem B Hee 100aBJIAIOT paciljiaB-
JIEHHYIO CMECh, COCTOSIIYIO M3 CTeapPMHOBO KUCJIOTHI 1 9TUJIeHBUHIJIAIIE-
TaTa B BeCOBOM cooTHoInenuu 1/4—1/3, B KonuuecTBe 5—6 Bec.% OT Macchl
OPraHNYECKOM CBA3KU U MePEeMEeIINBaIOT HOJYUYEeHHYIO MacCy 40 T'OTOBHOCTH
B TeueHMe 2 yacoB mpu Temieparype 80—90°C [4].

Cnoco6 npuaanusa marepuanam rugpogunbHbIX CBOACTB NPU NOMOLLM
OpPraHoCMNOKCAHOBOr0 NOKPLITUA C HUTPUNOTPUMETUNEH()oCOHOBOV
kucnotoit (RU 2531818)

N306peTeHne OTHOCUTCA K IPOU3BOACTBY MOAU(DUIIMPOBAHHBLIX MaTe-
puajgoB, HaOpUMepP, TEKCTUJIbHBIX, IIOJUMEPHBIX, U3 CUJIUKATHOTO CTEK-
Ja, nepeBa, KOXKH, MeTaJjljia, KEPaAMUKM, U MOXKET OBbITh MCIOJIb30BAHO 1A
IpUAAHUA TUAPOMUIBHBIX CBOMCTB MOBEPXHOCTAM 9THUX MaTepuasoB. Jlis
IpUAAHUA MaTepruajaM Pa3JIUUYHOU IPUPOABI TUAPO(PUIBLHBIX CBOMCTB OCY-
IITeCTBJISAIOT HaHeceHMe MoAupumKaTropa Ha MX MNOBEPXHOCTH. lIoKpwITHE
c(hopMUPOBAHO IIyTEM IIOCJIEeAOBATEJIbHOTO HaHeCceHWA BOJHOTO pacTBOpa
0Jiuro (AMUHOITPOIINJI) 3TOKCUCHUJIAHA W IIOCJIEIYIONIero HaHeCeHNA BOTHO-
o pacTBOpa HUTPUJIOTPUMeTUIeH(pochoHOBOM KucaoThl. Ilocae HaHeceHUA
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KasKJIOTO PacTBOpPa OCYIIECTBJAIOT CYIIKY HA BO3AYXEe M TEPMOOOPAOOTKY.
MN306peTeHne mMO3BOJISIET MPUAATH BBHICOKKME THIPOPUILHBIE CBOWCTBA pPas-
JIMYHBIM MaTepuajam [5].

TanpemHblii CONHEYHbII (hoTonpeodbpa3oBaTenb
(RU 2531767)

Nzo06peTeHre OTHOCHUTCSA K OO0JIACTH COJHEUHON (POTOSHEPreTuKu,
B YACTHOCTH K YCTPOMCTBAM JAJISI IIPAMOI0 IIpeodpa3soBaHMUI COJTHEUHOM 9HeP-
IIu B dJIeKTpudeckyio. IIpeaaoken TaHIeMHBINA COJTHEUHBIN (poTonpeodpa-
30BaTeJb, COAEPIKAIINI ABA PACIOJOMKEHHBIX OANH IOA IPYTUM COJTHEUHBIX
9JIEMEHTAa, BePXHUN 13 KOTOPBIX ABJISIETCS METAJJIOOKCUIHBIM COJTHEUHBIM
9JIEMEHTOM Ha OCHOBE MEe30CKOINYECKOT0 CJIOS CeHCUOMIN3NPOBAHHOTO Me-
TAJJIOOKCUJA, a HUMKHUI— TBEPAOTEJbHBIM COJHEUHBLIM 3JeMeHTOM. Me-
30CKOIIMYECKHUI CJION CEeHCHUOMJIM3UPOBAHHOTO METAJLJIOOKCHJIa BepXHEro
COJTHEUHOTO dJIeMeHTa MMeeT TOJAMIUHY 5,0—5,5 MKM, a B KauecTBe HUXKHe-
'O TBEPAOTEJHLHOTO COJTHEUHOr0 3jeMeHTa (hOTOIIPeodpas3oBaTeb COAEePIKUT
COJTHEUHBIN 3JIeMEeHT Ha OCHOBE MOHO- MJIN MYJbTUKPUCTAJIINYECKOTO KPEeM-
HUs, IIPU 9TOM Pa3HUIlA 3HAUCHUHN HANPIKEHUSA X0JOCTOI0 X0J4a BepPXHero
M HUKHETO COJIHEUHBLIX 3JIeMEeHTOB (PoTompeoOpasoBaTesis He IIPEBBIIIAET
0,1 B, u ocyIiecTBIgEeTCA PEKUM IIaPaJLIeJIbHOTO JIEKTPUUYECKOTO IO IKJI0-
yeHUA K Harpys3ke BepxHero u Hu:kHero CJ. B KauecTBe Me30CKOIIMYECKOTO
CJI0S CEeHCUOMJIM3MPOBAHHOTO METAJIJIOOKCHUIA MCIIOJIb3YIOTCS CEeHCHOMJIN-
3UPOBAHHbBIC HAHOKPUCTAJJINYECKEe METAJJIOOKCHUIbI, BRIOPAHHbBIE 3 I'PYII-
IIbI: JUOKCHUJ TUTAHA, OKCHUJ IIMHKA, OKCHUJI HUKeJd, OKCUJ sKejie3a NI uX
cmecu. IIpennosxkeHHbIN TaHIeMHBIN costHeuUHBbIN DPII ocyIriecTBIsgET IPsAMOe
nmpeoOpa3oBaHUE CBETOBOII HSHEPIrUU B SJIEKTPUUYECKYIO HE3aBHUCUMO OT MH-
TeHCHUBHOCTY COJTHEUHOTO N3JIYUEHNA U yIJja MaJleHns cBeTa 1 o0ecIieunBaeT
yBeanueHne 3(p(hpeKTUBHOCTH IIPeo0pa3oBaHM A CBETOBOI SHEPTUH B 3JICKTPH-
YeCKYyI0, B TOM YHCJIE B YCJIOBUAX MaJIoHh u aud@y3Hoit ocBelieHHOCTH [6].

Cnoco6 nony4yenus caxu, coaepxxawei hynnepenbl U HAHOTPYOKHU,
U3 ra3oob6pa3Horo yrnesof0pOAHON0 Chipba
(RU 2531291)

M3o06peTeHre OTHOCUTCS K 00JIACTH ILIA3MOXMMUU 1 MOMKET OBLITHL MC-
MMOJIb30BAHO IJIS IPOU3BOACTBA (DYyJIJIePEHOB 1 HAHOTPYOOK. ¥YTJIEpOI0Cco-
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JlepsKallee CbIphe pasJjiaraloT B ra30BOM pas3psdje, OJId Uero cHauaja 3aKu-
ramoT o0'beMHBIHN TJIEIONNIT pa3pAs B cMecUu Ia3000pa3HbIX YIJIeBOAOPOIOB
u nHepTHOTrO rasa npu aasjieHuu 20—80 Topp. 3arem mpu BusyaJbHOM Ha-
OstoeHUUN JOOUBAIOTCA T'OPEHUA TJIEIONIEro paspsdana ¢ KOHTParmpoBaHHOMN
KaTOAHOM 00J1acThbio U NUMPY3HBIM IIOJOKUTEJTbHBIM CTOJI00M. IIpOAYyKTHI
pasIoKeHMA OcaskIaloT B Bujle caku. IIpoBeseHMe mpolecca B CUJIIbLHOHE-
PaBHOBECHOM 3JIEKTPUUYECKOM paspsAze II03BOJAET MOBBICUTH CKOPOCTH II0-
JydyeHUusd caku u B 9,6 pasa yBeJIMUUTH BHIXO] HAHOTPYOOK U (DyJIJIEpeHOB Ha
eIVUHUITY BJIOKEHHOU sHepruu [7].

Avncnepcus yrnepoaHbIX HAHOTPY6OK
(RU 2531171)

N3o06peTeHne MOKET ObITH NUCIOJIb30BAHO IIPY M3TOTOBJIEHUN KOMIIO3M-
TOB, COJIEPKAIIUX OPTaHUUYECKE TOJUMepHI. [lucrepcusa yriepoagHbIX HAHO-
TPYOOK comep:KUT 1 Mac.4. OKMCJIEHHBLIX YIJIEPOAHBIX HAHOTPYOOK 1 0,25—
10 mac.u. IpoAyKTa B3BAUMOIEHCTBUS OPraHNUYECKOT0 aMUHa, COAePIKaIIero
B MOJIEKYJIe 110 KpaliHell Mepe OAHY T'MIPOKCUIbHYIO I'PYIITY U II0 KparHen
Mepe OHYy aMUHOTPYIIITY, ¢ TeTpaaJKuITuTanaToM. [lucnepcus crabuabHa
IIPY BHICOKOM MAaCCOBOM COJIEPKAaHUU HAHOTPYOOK M MUHUMAJIBLHOM COZAEP-
JKaHUU 0aJIJIacTHBIX BelecTs [8].

Cnoco6 ynbTpa3ByKoBoii huHMILHON 06pabOTKKU AeTaneil
M3 KOHCTPYKLUMOHHBIX N UHCTPYMEHTasIbHbIX CTaNei U YyCTPOMCTBO
ans ero ocywectsnenus (RU 2530678)

N3o06peTeHne OTHOCUTCA K 00JIACTH MAIITUHOCTPOEHUS, B YACTHOCTU
K (puHUIITHON 00paboTke geraseii. OCyIIecTBISIOT BpallleHne eTaau U BO3-
JIelicTBUE Ha ee IIOBEePXHOCTh YCTPOHCTBOM JIJIs VIABTPA3BYKOBOM (DMHUIITHOM
00paboTKU ¢ 1eOpPMUPYIOINIUM 3JIEMEHTOM. ¥ CTPOHCTBO AJA YIBTPa3BYKO-
BOl (DUHUIITHON 00paboTKU ¢ Ae(OPMUPYIOIIUM 3JIEMEHTOM IIepeIBUTaI0OT
BIIOJIb IETAJIA, 3aJal0T €My YJIbTPa3BYKOBBIE KOJEOAHUSA U OCYIIECTBJIAIOT
MHOTOKPATHYIO YAApHYI 00paboTKy Ae(opMUPYIONIUM 3JIEMEHTOM C YJIb-
TpasByKoBoii uactoroir mopanka 20 kI'm u ammiaurymoin 5—40 mrm. Ilpu
ATOM OCYHIECTBJAIOT YaCTUUYHOE IIOTPYyKeHue ne)oOpMUPYIOIIETo dJIeMeHTa
U JeTaj’ B BAHHY ¢ KEPOCUHOM JJIA OXJIasKIeHUsI oOpabaTbIBaeMOii IT0OBEPX-
HOCTH JeTaJjiu, 00ecIeunBaIoIero ImoJiyuyeHne Ha Hell IpagueHTHBIX CyOMu-
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KPO- M HAHOKPUCTAJJINYECKUX CTPYKTyp. B pesysbTare obecneuuBaeTcs
BBICOKAasA IPOYHOCTH U TBEPJOCTH IOBEPXHOCTHU AeTauau [9].

Cnoco6 nony4exus CNOMCTOro HaHoMaTepuana
(RU 2530456)

Hacrosiee n3obpeTeHne OTHOCUTCA K CIIoco0aM IIOJIyUeHU A CIOUCTBIX
HaHOMAaTepHaJIOB Ha OCHOBE IOJIYIPOBOAHUKOB, JMU3JIEKTPUKOB I METAJLJIOB
U1 MOJKeT ObITH MCII0JIb30BAHO IIPU IIPOMU3BOACTBE PAfa PYHKIIMOHAJIbHBIX MAa-
TEePUAJIOB, JINOO AJIS IPON3BOACTBA METACTAOMIbHBIX (DA3-IPEKYPCOPOB STUX
MaTepuaioB. OHO UMeeT 3HaAUCHNE KaK AJIA VIYUIIeHUA TeXHOJOT Y IIPOn3-
BOJICTBA MaTepHaJIOB, a TaKKe U34e N 1 IPpruOOPOB Ha X OCHOBE, TaK U JJIs
YIAYUIIIeHus UX CBOMCTB. B pe3yabTaTe ero MCHOJIb30BaHMI 9TH MaTepUaJIbl,
U3eInsa 1 Ipuoopsl OyayT obaamaThk 00jiee BBICOKMMU IIOTPEOUTEIbCKITMU
CBOIICTBAMMU, UTO, B KOHEUHOM HUTOTE, IIPUBEIET K IIOBLIIIIEHII0O KOHKYPEHTO-
CIIOCOOHOCTHY IIPOMBIIILJIEHHOM MPOAYKIINY, B YACTHOCTH KOHCTPYKITMOHHBIX
MaTepuaJjoB, IPOAYKIINY MAITTHOCTPOCHUA 1 dJeKTpoHuKu [10].

Cnoco6 HaHeceHNs HAHOANMA3HOr0 MaTepnana KOMOMHUPOBAHHON
aNeKTpomMexXaHM4ecKoil 06paboTKoi
(RU 2530432)

M306peTeHrEe OTHOCUTCA K CIIOCOO0Y HaHEeCeHUs HaHOAJIMAa3HOTO MaTe-
puajia KOMOMHMPOBAHHON 3JIEKTPOMEXaHUUYeCKOl 00pabOTKOM M MOXKET
OBITH MCIIOJIb30BAHO B MAIINHOCTPOUTEJNBbHON M APYIHUX OTPACIAX IIPO-
MBINLJIEHHOCTH. B HOpMaJbHBIX aTMOC(hEPHBIX YCIOBUAX IPOBOLAT obOpa-
OOTKY, IPM KOTOPOM HA IMOBEPXHOCTh TPEHUA CTAJbHBIX AeTajiell HAHOCAT
00Ma3Ky, COCTOSAINYIO U3 KOAryJJMPOBAaHHBIX HAHOAJIMAa30B B BHE IOPOIII-
ka pasmepom 200...250 HM, cMeIIaHHBIX C KOHCUCTEHTHBIM I'pPa(pUTHBIM
CMAa30YHBLIM MATEePHAJIOM, 1 3aTE€M OCYII[ECTBIAIOT JIEKTPOMEXaHNUECKYIO
00paboTKy ¢ obeciieueHreM IIOBEPXHOCTHOTO CJIOSA CTAJU C (peppHUTO-COpP-
OMTO-TPOOCTUTHOM CTPYKTYPOIi 1 (pOPMUPOBAHMEM Ha IIOBEPXHOCTU CTAJH
HAHOCTPYKTYPHOTO CJ0A 13 rpad)uTa, CIeUeHHOT0 ¢ HaHOaJIMa3aMu, C II0-
JydeHuneM OO0IIero yIIpouHeHHOTO CJ0sS TOJMIuHON m0 1,2 mMm. Obecreun-
BaeTcs IIOBBIIIIEHNE TPUOOTEXHUUECKUX IIOKa3aTesJeill 1 N3HOCOCTOMKOCTH
nerajieit ¢ mokpeiTueM [11].
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Takske mpeacTaBIASIOT MHTEpPEC IS CIHEIHAJTUCTOB CJedyIIIue HU30-
OpeTeHHUd B 00JIACTH HAHOTEXHOJIOTHMH:

® ApMUPOBAHHBLIN MJIACTUHYATHINA SJI€eMEHT W3 NPUPOTHOTO MU KOH-
rJIOMEPATHOTO KaMHSI M €ero MHOTOCJOMHOEe B3aIllUTHOe TMOKPBITHE
(RU 2520193)[12].

e TouKomucHepcHas opraHuYecKas CyCIIeH3Us YIIePOSHBIX MEeTaJJICOIep-
JKaIUX HAHOCTPYKTYP U ctocob ee usroroBiaenusd (RU 2515858) [12].
Croco6 moryuenus yraepoauoro Hanomarepuasia (RU 2509053) [13].
Coocob6 mosyueHUs HAHOAUWCIEPCHBLIX IIOPOIIIKOB METAJIJIOB WU UX
crraBoB (RU 2509626) [14].

e Cmoco0 mosiyueHUsI HaHOIIOPOIITKOB OKCHAA IIMHKA C IIOBEPXHOCTHBIM
MOAU(PUIIMPOBAHNEM IJA WCIIOJb30BAHUSA B CTPOUTEIHHBIX TeéPMETH-
kax (RU 2505379) [13].

Cnocob nonyuenuda nosuMepHoit komnosunuu (RU 2506283) [14].
Coocob6 aucreprupoBaHWSA HAHOYACTUI, B SIOKCHUIHON CMOJe
(RU 2500706) [15].

¢ (Croco0 IpPUTOTOBJIEHWS HAHOCYCIEH3UM AJIA M3TOTOBJICHUS HOJIUMEP-
Horo HaHokomnosuTra (RU 2500695) [15].

Hucnepcus yriaepoaubix HaHOTPYOOK (RU 2494961) [16].
Kommosurius Oy apMUpPOBAaHUA CTPOUTEIbHBIX KOHCTPYKIIUM
(RU 2493337)[16].

e HanocTpykTypHBIII TepmoaekTpuueckuii marepuan (RU 2528338)
[17].

e Croco0 M3TOTOBJIEHUS MOTJIOIIAOINET0 MOKPHITUS AJIsI COJTHEUHOTO Ha-
rpeBa, moKpbIiTue u ero npumeHenue (RU 2528486) [18].

Cmoco6 mmoryueHus ciaouctoro Hanomarepuaaa (RU 2528581) [19].
Coocob6 moayueHusa wmoaumduKaTopa AJd aJIOMUHUEBBIX CILJIABOB
(RU 2528598) [20].

e Cmoco0 mosyueHusa KOMIIOSUIIMOHHBIX MaTePUaJOB Ha OCHOBE ITHMOKCHU-
na kpemuusd (RU 2528667) [21].

¢ (Cmocob mosnyuyeHMsI HAHOPA3MEPHBIX IIOPOIIKOB THTaHATa JHUTUSI
(RU 2528839) [22].

e (Cmoocod momumpuImupoBaHuA yriepoaHbIix HAaHOTPYOok (RU 2528985)
[23].

e Kowmmosunus s ckiaenBaHuA metajiandeckux uaneauit (RU 2526991)
[24].

http://nanobuild.ru K copiepXXaHuio



2014 - Tom 6 - N26 /2014 - Vol. 6 - no. 6 Nanob%

0630p naTeHToB Ha N306PETEHNS, NONE3HbIE MOAEN, NPOMbILUIEHHbIE 06pa3lybl

¢ ToukoaucmepcHas opraHUYecKas CyCIIeH3Us MeTaJly/yrIepogHOTro Ha-
HOKOMIO3uTa u croco0 ee usroroyaenus (RU 2527218) [25].

¢ (Cmoco0 yIpouyHEeHUs MeTaINYeCKUX HU3NeJUil ¢ HoJiydeHueM HaHOo-
CTPYKTYPHUPOBAHHBIX ITOBEPXHOCTHHIX cjioeB (RU 2527511) [26].
Crioco6 moryuenusa rpadenoBsix cTpyKTyp (RU 2530084) [27].
Cmroco6 popmupoBanusa HaHOpPadmMepHBIX cTPYKTYP (RU 2529458) [28].
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UDC 62; 69

VLASOYV Vladimir Alexeevich, Ph.D. in Engineering, Expert, International Academy of Engineering;
Gazetny per., block 9, bld.4, Moscow, 125009, Russian Federation, e-mail: info@nanobuild.ru

THE NANOTECHNOLOGICAL INVENTIONS RAISE COMPETITIVE
ABILITY OF THE PRODUCTS

A brief description of the nanotechnological inventions is given. The inven-
tions in the area of nanotechnologies and nanomaterials produce a profound ef-
fect in construction, housing and communal services and adjacent economic fields
as they allow us: to obtain high strength and durability of surfaces of the details,
to provide different materials with hydrophil properties, to increase efficiency of
transformation of light energy into electrical one etc., and in general — to raise
competitive ability of the products. For example, the method of production of solar
element and a unit of solar elements (RU 2532137) comprises following stages: for-
mation of pn-transfer in semiconductor base plate, formation of passivating layer
on the light-receptive surface and/or non light-receptive surface of semiconductor
base plate and formation of power robbing electrodes on the light-receptive surface
and non light-receptive. A film of aluminium oxide is formed as passivating layer,
its thickness is up to 40 nm, and electrode is formed by baking conductive paste
under the temperature 500—900°C for 1 second — 30 minutes with formation of sin-
tered product. The sintered product penetrates through passivating layer setting
electric contact between electrode and base plate. The formation of aluminium ox-
ide with specified thickness on the surface of base plate makes it possible to achieve
good passivating characteristics and good electric contact between silica and elec-
trode only by means of baking conductive paste, that is standard technology. More-
over the baking stage which was necessary to get the effect of film passivation for
aluminium oxide in the past now can be cancelled to decrease costs.
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The specialists may be also interested in the following nanotechnologi-
cal inventions: reinforced flaked element made of natural or conglomerate
stone and its multilayer protective coating (RU 2520193); fine organic suspen-
sion of carbon metal-containing nanostructures and the method to produce it
(RU 2515858); the method of production of carbon nanomaterial (RU 2509053);
the method to produce nanopowder of zinc oxide with the surface modification
for the use in construction sealing materials (RU 2505379); building structures
reinforcement composition (RU 2493337); nanostructured thermoelectric mate-
rial (RU 2528338); conglutination composition for metal articles (RU 2526991);
the method of nanosize structures formation crpyxryp (RU 2529458) etc.

Key words: nanotechnologies, nanomaterials, nanocomposites, nanocompos-
ites, nanostructures, nanotubes, nanoparticles, nanopowders.

DOI: dx.doi.org/10.15828/2075-8545-2014-6-6-58-78

Polymer copper-containing composite and the method to produce it
(RU 2528981)

The invention refers to nanotechnologies, more exactly to material and
production technology for spherical aggregations containing nanosize par-
ticles (NSP) of metal, in particular copper, in the cover of another substance
or organic polymer. It is possible to produce individual NSP as well as com-
ponent parts of nanocomposites including those which contain polymers.
The invention concerns the method to produce polymer copper-containing
composite which consists of homogenous spherical polymer aggregations
(diameter is 50—200 nm) with introduced spherical copper nanoparticles
which diameter is 5—10 nm. The invention also refers to the method of
production of polymer copper-containing composite which provides for
the thermal decomposition of polymer predecessor under the temperature
450°C in inert atmosphere. The technical result is production of composite
made of homogenous spherical aggregations containing numerous copper
nanoparticles introduced in polymer matrix with the short range of size
distribution [1].
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The method for modification of carbon nanotubes
(RU 2528985)

The invention can be used to produce modified carbon nanotubes. The
method for modification of carbon nanotubes includes treatment of car-
bon nanotubes with aqueous solution of oxidizer (solution of persulfate or
runoxjopuTta when ph is more than 10) carried out along with mechanical
treatment. The invention allows obtaining modified carbon nanotubes with
good dispersive ability in water and polar organic dissolvents by small re-
agent consumption compared with known methods [2].

Solar element, the method of production of solar element
and unit of solar elements
(RU 2532137)

The method of production of solar element and a unit of solar elements
comprises following stages: formation of pn-transfer in semiconductor
base plate, formation of passivating layer on the light-receptive surface
and/or non light-receptive surface of semiconductor base plate and for-
mation of power robbing electrodes on the light-receptive surface and non
light-receptive. A film of aluminium oxide is formed as passivating layer,
its thickness is up to 40 nm, and electrode is formed by baking conductive
paste under the temperature 500-900°C for 1 second — 30 minutes with for-
mation of sintered product. The sintered product penetrates through pas-
sivating layer setting electric contact between electrode and base plate. The
formation of aluminium oxide with specified thickness on the surface of
base plate makes it possible to achieve good passivating characteristics and
good electric contact between silica and electrode only by means of baking
conductive paste, that is standard technology. Moreover the baking stage
which was necessary to get the effect of film passivation for aluminium
oxide in the past now can be cancelled to decrease costs [3].

The method of production of ceramic slurry
(RU 2531960)

The method refers to powder metallurgy and can be applied for mould-
ing products with the use of thermoplastical slurry casting as well as with
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direct moulding injecting through nozzles. The method of production of
ceramic slurry provides increased flow characteristics under low tempera-
tures and resistance to thermal impacts. The method includes mixing of
dispersed powders of metal oxides and organic bundle. 12—-18 mass.% of
organic bundle (bee wax or paraffin) taken in the form of solid solutions of
metal oxides are added in dispersed powder, then the temperature of mass
is increased up to 80-90°C, molten mixture (consists of stearic acid and
ethylene vinyl acetate taken in mass ratio 1/4-1/3, quantity 5—6 mass.%
of organic bundle mass) is added and further the obtained mass is mixed
within 2 hours under the temperature 80—-90°C till it is ready [4].

The method to provide different materials with hydrophilic properties
by means of organic siloxane coating with nitrilotrimethylenphosphonic acid
(RU 2531818)

The invention refers to manufacture of modified materials, such as fi-
ber, polymer, made of silicate glass, wood, leather, metal, ceramics and can
be used to provide surfaces of these materials with hydrophilic properties.
To provide materials of differen nature with hydrophilic properties modi-
fier is applied on the surface. The coating is formed through consistent ap-
plication of water solution of oligo (aminopropyl) ethoxysilane and further
application of water solution of nitrilotrimethylenphosphonic acid. Hav-
ing applied each solution, open air drying and thermal treatment are made.
The invention provides different materials with high hydrophilic proper-
ties [5].

Tandem solar phototransformer
(RU 2531767)

The invention refers to the area of solar photo power systems, in par-
ticular to the devices for direct transformation of solar energy into electric
one. The offered tandem solar phototransformer contains two solar ele-
ments (one is over another), the upper one is a metal-oxide solar element
based on mesoscopic layer of sensitized metal oxide and the lower one is a
solid solar element. The thickness of mesoscopic layer of sensitized metal
oxide is 5.0—5.5 um, and as a lower solid solar element phototransformer
employs solar element based on mono- and multicrystal silica, the differ-
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ence between tension of free movement in upper and lower solar elements
of phototransformer doesn’t exceed 0,1 V, and parallel electric connection
to the current sink of the upper and lower solar elements is performed. As
mesoscopic layer of sensitized metal oxide one can use sensitized nano-
crystal metaloxide selected from the group: titanium dioxide, zinc oxide,
nickel oxide, ferric oxide and mixture of them. The described phototrans-
former performs direct transformation of light energy into electrical one
and doesn’t depend on the intensivity of solar radiation and angle of light
incidence and increses efficiency of transformation of light energy into
electric including conditions of weak and diffuse illumination [6].

The method to obtain soot containing fullerens and nanotubes
from gaseous carhon stuff
(RU 2531291)

The invention refers to the area of plasma chemistry and can be used to
produce fulleres and nanotubes. Carbon-containing stuff is decomposed in
gas discharge, for that at first volume smouldering discharge is allowed in
the mixture of gaseous hydrocarbons and inert gas under the pressure 20—
80 mm Hg. Then performing visual analysis it is necessary to make smoul-
dering discharge burn with constricted cathode zone and diffuse positive
column. The decomposed products are precipitated in the form of soot. The
performance of the process in highly nonequilibrium discharge allows in-
creasing soot production rate and increasing nanotubes and fullerens out-
come per unit of spent energy 9,6 times [7].

Dispersion of carbon nanotubes (RU 2531171)

The invention can be used to produce composites which contain organic
polymer. Dispersion of carbon nanotubes contains 1 part by weight. of oxi-
dized carbon nanotubes and 0,25—10 parts by weight. of the product which
appers as a result of interaction between organic amine (its molecule pos-
sesses at least one hydroxyl group and at least amine group) with tetraallyl-
silane. Dispersion is stable under high mass content of the nanotubes and
minimal content of ballast substances [8].
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The method of ultrasound final polishing of the details made
of constructional and tool steels and the device to perform this method
(RU 2530678)

The invention refers to mechanical engineering, in particular to final
polishing of the details. The detail is rotated and its surface is exposed to ul-
trasound final polishing performed by the device with deforming element.
The device for final polishing with deforming element is moved along the
detail with specified ultrasound oscillation and repeated impact polishing
is performed with the deforming element which ultrasound frequency is
about 20 kHz and amplitude 5—40 ym. The deforming element and the detail
are partially immersed in the bath with kerosene to cool the treated surface
of the detail and to obtain gradient submicro- and nanocrystal structures.
That results in high strength and hardness of detail surface [9].

The method to produce flaked nanomaterial
(RU 2530456)

The invention refers to the methods for production of flaked nanoma-
terials based on semiconductors, dielectric and metals and can be used to
manufacture some functional materials or metastable phase-precursors of
these materials. It is important both for improving production technology
of these materials (as well as for articles and devices based on them) and
improving properties of these materials. The method causes improved con-
sumer properties of the materials, articles and devices and that leads to in-
creased competitive ability of industrial products, in particular construc-
tion materials, machinery and electronics products [10].

The method of application of nanodiamond material by means
of combined electromechanical treatment
(RU 2530432)

The invention refers to the method of application of nanodiamond ma-
terial by means of combined electromechanical treatment and can be used in
mechanical engineering and other industries. The treatment is performed
under normal atmosphere conditions, the friction surface of steel details
is coated with luting which consists of curdling nanodiamonds in the form
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of powder which size is 200—-250 nm, mixed with consistent graphite lubri-
cant and then electromechanical treatment is performed providing surface
layer of steel with ferrite-sorbitic and fine pearlite structure and forming
nanostructural layer of graphite baked with nanodiamonds to obtain com-
mon strengthen layer with thickness up to 1,2 mm on the surface of steel.
Thus tribotechnical characteristics and wear resistance of coated details
are increased [11].

The specialists may be also interested in the following nanotechno-

logical inventions:

e Reinforced flaked element made of natural or conglomerate stone and
its multilayer protective coating (RU 2520193) [12];

e Fine organic suspension of carbon metal-containing nanostructures
and the method to produce it (RU 2515858) [12];
The method of production of carbon nanomaterial (RU 2509053) [13];
The method of production of nanodispersed metal powders and alloys
of them (RU 2509626) [13];

¢ Themethod to produce nanopowder of zinc oxide with the surface mod-
ification for the use in construction sealing materials (RU 2505379)
[14];
The method to produce polymer composition (RU 2506283) [14];
The method of dispersion of nanoparticles in epoxy resin (RU 2500706)
[15];

¢ The method to produce nanosuspension for manufacturing polymer

nanocomposite (RU 2500695) [15];

Dispersion of Carbon Nanotubes (RU 2494961)[16];

Building Structures Reinforcement Composition (RU 2493337)[16];

Nanostructured thermoelectric material (RU 2528338)[17];

The method of production of absorbing coating for solar heating, coat-

ing and its application (RU 2528486) [18];

The method of production of flaky material (RU 2528581)[19];

The method of production of modifier for aluminium alloys

(RU 2528598) [20];

¢ The method of production of composite materials based on silicon ox-
ide (RU 2528667) [21];

http://nanobuild.ru K copiepXXaHuio



)
2014 - Tom 6 - N26 /2014 - Vol. 6 - no. 6 Nanob%

¢ The method of production of nanosize lithium titanate powder
(RU 2528839) [22];
The modification method for carbon nanotubes (RU 2528985) [23];
Conglutination composition for metal articles (RU 2526991) [24];
Thin dispersed organic suspension of metal /carbon nanocomposite and
the production method for it (RU 2527218) [25];

e The method for strengthening metal products with nanostructured
surface layers (RU 2527511) [26];
The method to produce graphene structures (RU 2530084) [27].
The method for formation of nanosize structures (RU 2529458) [28].
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