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Mpeaucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin @egepauym ycTaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Np 184-d3 «O TexXHWYEeCKOM perynvpoBaHum», a npasuaa NpUMEHEeHNs HauuoHaIbHbIX
cTaHpapToB Poccuiickoii ®epepauyun — FTOCT P 1.0—2004 «CTtaHgapTusaumsa B Poccuiickoin ®epepauun.
OCHOBHbIE MONTOXEHNA»

CBefileHus o cTaHgapTe

1 NOArOTOBJ/IEH ®epepanbHbiM rocyAapCTBEHHbIM YHUTapHbIM NpeanpusaTrem «Bcepoccuiickuii
Hay4YHO-UcCnefoBaTeNnbCkuii  UHCTUTYT  cTaHgapTu3aumm 1 cepTudukaunum B MaLMHOCTPOEHUU»
(BHUMHMALL) Ha ocHOBe COGCTBEHHOIO ayTEHTUYHOIO NepeBofa Ha PYCCKUIA A3blK MEXAYHapO4HOrO fOKYy-
MeHTa. YKa3aHHOro B NyHkTe 4

2 BHECEH TexHu4eckMM KOMUTETOM Mo cTaHdapTusaumnmn TK441 «HaHoTexHonorum»

3 YTBEPX/EH /I BBEJIEH BEVICTBVE Mpukasom ®efepansbHOro areHTCTBa N0 TeXHUUYECKOMY pery-
nupoBaHuio n meTponorum ot 8 gekabps 2011 r. Np 759-cT

4 HacTosiwunii cTaHAapT UAEHTUYEH MeXAyHapoAHOMY AokyMeHTy NCOJIFC 27687:2008 «HaHOTexHo-
norun. TepMuHbl U onpefeneHns HaHOO6bLEKTOB. HaHoyacTuua, HAHOBOJIOKHO W HaHOMNJIacTUHa»
(ISO/TS 27687:2008 «Nanotechnologies — Terminology and definitions for nano-objects — Nanopatrticle,
nanofibre and nanoplate»).

Mpn NnpyMeHeHMN HacToALero ctTaHgapTa peKoMeHAyeTCs UCNO0Ib30BaTb BMECTOCCHINTIOYHbIX MEXAYHa-
POAHbIX CTaHAapPTOB COOTBETCTBYHOLLME UM HaLMOHa/bHbIE CTaHAapPTLl Poccuiickoil ®epepaunm, cBefeHns o
KOTOpPbIX NpUBEeAEeHbI B AONONHUTENIbHOM NPUAOXeHuUn JA.

CpaBHeHWe TePMUHOIOTNYECKOW cTaTbn 4.7 1 060CHOBaHME ee pefakuMOHHOTO U3MEHEHNS NPUBEAEHbI
B ONO/THATE/IbHOM npusioxeHun b

5 BBEJEH BIEPBbIE

MHopMauus 06 M3MEHEHMSAX K HACTOSILLEMY CTaHAapTy Ny6avkyeTCsl B eXerofHo n3jaBaemMom
MH(OPMAaLMOHHOM yKasaTe e «HalunoHanbHble CTaHaapThi», @ TeKCT U3MEHEHWI N NONPaBoK — B exe-
MEeCSUHO N3aBaeMblX MH(OPMALMOHHbIX yKazaTensax «HaunoHanbHble CTaHaapThi». B ciyyas nepecMoT-
pa (3amMeHbl) WM OTMEHbl HaCTOSAWEro cTaHfapTa COOTBETCTBYWLWEe YBefOMIeHNe 6yaeT
ony6/1IMKOBAHO B €XeMeCsiYHO 13aBaeMoM UH(POPMALMOHHOM yKasaTene «HauuoHanbHble CTaH4apTbi».
CooTBeTCTBYyLWas NHopmalus, yBegoMIeHNe ¥ TEKCTbl pasMellaloTca Takke B MHDOPMaLOoHHO
cUcTeMe 06LLErO NOMb30BaHNS — Ha odhuLManbiloM caiiTe defilepasbHOro areHTCTBa Mo TEXHNYECKOMY
perynmpoBaHuio ¥ MeTPONoriu B ceTn MHTepHeT

© CraHgapTuHdgopm. 2013

HacToswuii cTaHAapT He MOXEeT 6bITb NOSIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro nsganus 6e3 paspelleHns ®efepasibHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BeBegeHve

Mo pa3nnyHbIM NpPOrHo3am npuknagHble HAHOTeXHOo0rMN ByAyYT NPOHMKaTb BO BCe Cepbl XU3HU, Y4TO
MO3BOMNT AOCTNYb CYLLLECTBEHHbIX YCNEX0B BO BCEX HAyKOEMKMX TEXHOOTUSAX, B TOM Yncie B 061actm obmeHa
nHhopmavlmeli, 34paBoOXpaHeHn, NPOMBbILLNEHHOCTW, MaTepManoBefeHn 1 ApYrux HanpasneHusax. Ans
TOro 4To6bl CNOCO6CTBOBATL PA3BUTUIO Y MPUMEHEHUIO 3TUX TEXHOOTNIA, He06X04MMO 06ecneynTb NPOMbILL-
NIEHHOCTb U UCcCnefoBaTeIbCkre OpraHn3aL M COOTBETCTBYIOLLMMW HOPMATUBHLIMU LOKYMEHTaMN B KayecTBe
OCHOBHOTO MexaHu3mMa TEXHWYECKOro perynnpoBaHus. Takke BaXHO, YTOObI perynvpyioLme rocyfapcTBeH-
Hble OpraHbl 1 OpraHnsaummn, 3aHuMaloLMecs OXpaHoi 340P0BbA 1 3aLMTON OKpyXaKwLei cpefbl, NoayyYnmn
[OCTYMNHbIE N HAAEXHble CUCTEMbI U3MEPEHNSA U MEXAHU3MbI MOATBEPXAEHNSA COOTBETCTBUS, OCHOBAHHbIE HA
KauyeCTBEHHbIX CTaHfapTax.

YacTo ans 0603HaueHns 06 beKTOB HAHOMUpPa 1CCnefoBaTeN NCNONb3Y0T Ha3BaHNA CXOAHBIX MO chop-
Me 06 bEKTOB MakpoMmpa, f06aBsAs K TEPMUHY NPUCTABKY «HaHO-» (MPUCTaBKY «HaHO-» NPUMEHSIIOT B CUCTe-
Me eanHuL n3mepermnin CY no6osHavawT 10'9, Hanpumep 1 Hm = 109 m).

C uenbto pa3paboTkn e 4MHOT0 LOKYMEHTA MO TEPMUHO/IONMU B HACTOALLMI CTaHAAPT BKHOUYEHbI TEPMUHbI 1
onpegeneHns, UCnosib3yemMble B HAHOTEXHOOTMAX U Chepe HayUHbIX 3HaHWI, OTHOCALLMECS K HaHOPa3MepPHbIM
yactuuam. TepMUH «HaHOOOBLEKT» 1 ApYrie HOBble TEPMUHbI BBEAEHbI C Lie/blo pa3paboTkn B AanbHelilem
paLuoHanbHON nepapxmyeckoi cucTeMbl NOHATHN 1 X onpeaeneHunii. Takoi NoAxog no3BoaseT NoCTPOUTb CHC-
TemaTn3npoBaHHYI0 CTPYKTYPY TEPMUHOB 1 MO Mepe pasBUTUA HAHOTEXHOJIOTNI Co3faTb pacLUMpPEHHYIo nepap-
XMYECKYl0 cucTemy NOHATWIA B 3Toli o6nacTtu. HacToAwmiA cTaHfapT COAEPXUT TEPMUHbLI U ONpefeneHns B
06/1aCT HAHOTEXHOOIUI U ABNSIETCA OAHON U3 YacTel pa3pabaTbiBaeMOi B HACTOSLLLEE BPEMSA MHOTOYpOBHe-
BOIi CMCTEMbl TEPMUHOB 1 ONpeAeneHunii, oxsaTbiBatoLLell pasnnyHble acnekTbl HAHOTeXHOMOorMiA. HacToswuii
cTaHgapT 6yaeT cnocob6cTBOBaTb B3aUMOMOHVMAHUIO MEXAY Pas/IMYHbIMWN Hay4YHbIMW, NPOMBbILLIEHHBIMA 1
rocyfapCTBEHHbLIMY OpraHu3auuamMm, a Takke o6LLEeHNI0 Mexay cneuuanncTamv HaHOUHAYCTPUN.

HacTosAwuii ctaHaapT ycTaHaBnMBaeT TEPMUHBI M COOTBETCTBYIOLLME OnpeaeneHuns ans psaga 06bekToB
HaHOTEXHONOTH, NMeLWNX onpegeneHHble hopMbl, CxemaTnyeckne n3obpaxeHns Tpex U3 KOTopbIX NpuBe-
[eHbl Ha pucyHke 1.

a) HaHouactuua b) HaHoBoMOKHO ¢) HanonnacrnHa

PucyHok 1 — CxemaTtuyeckne n3o6paxeHus HEKOTOPbIX DOPM HAHOOGBHEKTOB

HacTtoawuii ctaHfapT ycTaHaBNMBaeT nepapxmyeckme OTHOLLIEHUS MEXAY MHOTUMU U3 BBOAMMBIX TEpP-
MVHOB. ®parMeHT TEPMUHOIOTUYECKOW nepapxum HAHOOGHLEKTOB NPUBEAEH HA PUCYHKE 2.



FOCT P 54622—2011/ISO/TS 27687:2008

HanaobbacT
(pBMaBpM N0 0AHOMY UM 6oNee KMEPOHMSAM HaXKYOTCS B MMOA0aMNLW 0)

Haxmxrrmua HaHoaannHo Hawwvwcecnm
(pBLLI3pr no TPEM U3MEPEHUAM (pHLLIap*! I'IO,qAM >ablapaHXm (paLLIapr noaoomMy Ablapanmo
HaXylTCA B MblCcOMnallaaHa) HanaguTca aHaHBAAansaHe) HaXylTCA B HBHO4MBMAasaTe)

Haucnpamraca
(anmTponpomawoT
HaHcao/IoM10)

HaHBTpy6Ca HHHOCTEpMBHb
(nono* HoKMCNoo) (Tappoa HaHoaonowWwo)

PucyHoKk 2 — ®parMeHT TePMUHOJIOTUYECKO nepapxum HaHOO6bLEKTOB
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HALWOHA/NbHBLINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

HAHOTEXHO/IOINW.
TEPMWHbI N ONPEAENEHNA HAHOOBBEKTOB.
HAHOYACTUMUA, HAHOBOJIOKHO U HAHOIMJTIACTUHA

Nanotechnologies. Terms and definitions for nano-objects. Nanoparlicle. nanofibre and nanoplate

[ata BBegeHna — 2013—07—01

1 O6nacTb NpUMeHeHUs

HacTtoawwuii ctaHgapT ycTaHaB/IMBaeT TEPMUHbI U COOTBETCTBYIOLLME ONpeAeneHns, oTHoCALmMeca K
HaHOOG6BbEKTaM, U HanpaBs/ieH Ha YKPen/ieHWe Ae/10BOr0 COTPYAHNYECTBA MeXy crieLmanucTaMu Hayku 1 npo-
MbILLIEHHOCTHU. 3aHATLIMU B HAHOUHAYCTPUU, YCTPAHEHUE MEXANCLUMNINHAPHBIX Pa3nuunii B TEPMUHOIOTUN,
NpenaTCTBYOLNX B3aNMOAENCTBUIO M 06MEHY UHdopmaLmei.

2 OCHOBHble TEPMUHBI

2.1 HaHoAuanasoH: [nanas3oH NNHelHbIX pasMepoB nNpuban3mTensHo oT 1 Ao  nanoscale
100 Hm.

NMpumevyaHus

1 BepxHOI0 rpaHuLly 3Toro gmanasoHa NpUHATO CUUTaTb NPUGAN3UTENbHOM, T. K. B OCHOBHOM YHWKaslbHble CBOWi-
CTBa HAaHOOGBLEKTOB 3a Heli He NPosBAATCSA.

2 HwuxHee npefefibHOe 3HauYeHne B 3TOM onpeaeneHun (NpubnusnTenbHoO 1 HM) BBEAEHO 415 TOTO, YTOGbI UCK/IO-
YNTb U3 PACCMOTPEHMS B KAYECTBE HAHOOGHEKTOB U/ 3/IEMEHTOB HAHOCTPYKTYP OTAENbHbIE aTOMbI UK HEGObLUME Fpyn-
Nbl aTOMOB.

2.2 HAHOO6BOKT: MaTepuasbHblii 06LEKT, NMHeliHbIe pa3Mepbl KOTOPOro Mo 0f4HO-  nano-object
My. ABYM UMM TPEM M3MEPEHUSIM HAXOASATCA B HAHOAMANA30HE.

MpumeyaHune— [laHHblii TEPMUH pacnpocTpaHseTcs Ha BCe AUCKPEeTHble 06beKTbl, IMHEeHble pasmepsbl
KOTOPbIX HAXOAATCS a HaHOAManasoHe.

3 TepMUHbI, OTHOCALLMECH K YacTULAM U UX COBOKYTMHOCTAM

HaHO06bEeKTbI, HANPYMEP HAHOYACTULbI, NAHOBOIOKHA U HAHONTACTUHbI (CM. pa3gen 4), yacTo o6pasy-
I0TCS He Mo OTAENbHOCTU, a B BuAe (MHorga 6o/bLoii) rpynnbl. Mo BCell BEPOATHOCTW, Takme HaHOOGbEKTI
COCYLLECTBYIOT 6arofapst aHepruv B3anMogeicTeuns. MNpv onncaHny B3anMoaeincTBmns Taknx HAaHOOOGLEKTOB
4acTo NPUMEHSIIOT TEPMUHBI, He CBA3aHHbIE C OrpaHNYeHUAMU UX PU3NYECKUX pa3MepoB 1 hopM. YunTbiBas
BaXKHOE 3HaYeHue Takux 06 bEKTOB, X TAKKE paccCMaTpMBaloT B HAaHOAMAaNas3oHe.

31

yacTuua: Menbyaiilwas yacTb* BellecTBa c onpeAesieHHbIMU hru3nyeckumn rpadn-  particle
Lamu.
[MCO 14644-6:2007, ctatbs 2.102)

MpumevyaHnuns

1 ®usmyeckas rpaHMLa MOXeT Takxe 6blTb OnMcaHa kak mexdgasHas o6nacTb B3aumoaeicTeus (MHTepdeiic).
2 YacTtuua MoXeT nepemMellatbCs Kak efumHoe uenoe.

3 HacTosiwee o6uiee onpefeneHne YacTulbl NPUMEHMMO K HAHOOGbEKTaM.

* YTOUYHEH NepeBoy croBsa.

M3paHne ouynanbHoe



FOCT P 54622—2011/ISO/TS 27687:2008

3.2 arnomepat: COBOKYyMHOCTb C/labo CBS3aHHbIX Mexay coboii yacTuy unm ux  agglomerate
arperatos, UK TEX Y APYTMX, N0WAa4bL BHELWHel NOBEPXHOCTY KOTOPO paBHa cyMme Mjio-
Wwaneil BHeLWHKUX NOBEPXHOCTEl ee 0TAebHbIX KOMMNOHEHTOB.

MpumevyaHuns

1 Cunbl, ckpennswowme arnomepart a 0fHO Liefioe, ABAATCA cnabbiMu 1 06YCNOBEHHbIMU, HANPUMEP cUnamMm
B3aumogeiicTensa BaH-gep-Baanbca unm npocTbiM hM3MYecKUM NeEpPENIeTEHNEM YaCTUL, 4PYT C APYroM.

2 Arnomeparbl TaKKe Ha3blBaldT «BTOPUYHbIE HACTULLbI», & UX UCXOAHbIE COCTABMSIOLME HA3bIBAIOT «NEPBUYHbIE
yacTuubi».

3.3 arperat: COBOKYMHOCTb CU/IbHO CBSI3aHHbIX MeXAy CO6Oi WU cnnaBfieHHbIX — aggregate
yacTuy, o6uias naowasb BHELUHE MOBEPXHOCTM KOTOPO MOXET 6biTb 3HAUUTENLHO
MeHblUe BbIUMC/IEHHOM CyMMapHOii NoLaam NoBEPXHOCTY ee OTAe IbHbIX KOMMNOHEHTOB.

MpumeuvaHnunsn

1 Cwunbl, yaepxuBalolme YyacTulbl B COCTaBe arperarta, ABnsTcsa 60/1ee NPOYHbIMU 1N 06YCNOBAEHHBIMU, HANpK-
Mep. KOBaSIeHTHbIMU CBA3SIMW UM 06pa3oBaHHbIMU B pe3y/ibTaTe ClekaHus Un CI0XHOro hn3nyeckoro nepenneTeHmns
yacTuy Apyr c ApYroMm.

2 Arperatbl TakXe Ha3blBalOT «BTOPUYHbIE YACTULbI», & UX UCXOLHble COCTaBALWNE — «MNepBUYHbIE YacTu-
Ubl».

4 TepMWHBbI, XapakTepHble /11 HAHOO6BHLEKTOB

4.1 HaHouacTMua: HaHOOGBEKT, NIMHEliHble pa3Mepbl KOTOPOro Mo BceM TpeM  nanopartide
U3MEPEHNSM HAXOAATCA B HAHOAMANA30HO.

MpumevyaHne — EcAunoogHoMynnuaByMusmepeHnampasMepbiHaHOO6beKTasHauYnTebHOG0NbLIEe. YeM
no TpeTbeMY M3MepeHuto (Kak npaBuno, 6osee YeM B TpU pasa), TO BMECTO TEPMUHA «HAHOYACTHLA» MOXHO UCMOJb30-
BaTb TEPMUHbI KHAHOBOJIOKHO» U/IM «HAHOMMACTUHA».

4.2 HaHonnactTuHa: HaHOOGBLEKT, IMHeliHble pasmepbl KOTOPOro Mo 0AHOMY M3Me-  nanoplate
peHuo HaxoAAaTCcsl B HAHOAMANa3oHe, a pasMepsl No ABYM APYTUM U3MEPEHUAM 3Hauu-
TeNbHO 60/bLUE.

MpumevyaHnns

1 HavMeHbLUWNA NNHeliHbI pa3mMep — TONLWWHA HAHONTACTUHbI.

2 Pa3mepbl M0 4BYM APYTUM M3MEPEHUSAM 3HAUYNTENbHO 60/bLUE M OT/IMYAKTCA OT TO/WNHBLI 601ee Yem BTpU pasa.
3 Haubonblune nnHeHble pa3mMepbl MOTYT HAXOAUTLCS BHE HAHOAMana3oHa.

4.3 HaHOBOMOKHO: HaHOOGbEKT, NNHEliHbIE pa3mMepbl KOTOPOro Mo ABYM n3mepe-  nanofibre
HUAIM Haxo4ATCS B HAHOA4Mana3oHe, a no TpeTbeMy U3MEPEHUNI0 3HAUUTE/TbHO BosbLUe.

MpumeyvaHnunsa

1 HaHOBOJIOKHO MOXEeTObITb TMOKUM WUV XKECTKAM.

2 [1Ba CXOAHbIX IMHEHbIX pa3Mepa no ABYM U3MEPEHUAM He A0/KHbI OT/IMYaTLCA APYr OT Apyra 6onee yem B Tpu
pasa, a pasmepbl No TpeTbeMy U3MEpPEHUIo A0/HKHbI NPEBOCX0ANTbL pa3Mepbl Mo NepBbiM ABYM U3MepeHusam 6onee yem B
Tpu pasa.

3 Hanb6onbwwnit NMHelHbI pasmep MOXeT Hax0AUTLCA BHE HAHOAMana3oHa.

4.4 HaHoTpy6Ka: os0e HAHOBOJIOKHO. nanotube
4.5 HaHoOCTepXeHb: TBepaoe HAHOBOJIOKHO. nanorod
4.6 HaHONpoBO/IOKAa: HaHOBOJ/IOKHO, ABAAKOLEECS MPOBOAHMKOM WM MOAYNpPoO-  nanowire
BO/ZJHUKOM 3/1€KTPUYECKOTO TOKa.
4.7 kBaHTOBas Touka: HaHOOOGBEKT, IMHEliHbIe pa3Mepbl KOTOPOro No Tpem u3me-  quantum dot
peHnsaM 67M3KN ANIMHE BOJIHbI 3/1EKTPOHA B MaTepuane f4aHHOro HaHoo6bekTa 1 BHYTpY
KOTOPOro NnoTeHunasibHas 3Heprusa aIeKTpoHa HUXe, YeM 3a ero npegenavu, npu aToM su-
XEeHune 3NeKTpoHa orpaHnyeHo BO BCeX TPEX NU3MEPEHUAX.

MpunmeuvuaHne — HekoTopble CBOWICTBa KBAHTOBOW TOYKM 3aBUCAT OT ee pasmepa.
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Mpunoxexve A
(cnpaBoyHOe)

OnpegeneHve pasMepoB YacTULbI

A.l1 BsepeHue

Pasmepuactuybl — yHAaMeHTanbHOEe CBOMCTBO AUCNEPCHBIX MaTepuanos. OAHAKO onpeAensemblii pasmepyac-
TWLbI U COOTBETCTBYHOLLAs eMy TOUHOCTb U3MEPEHUs 3aBUCSIT OT psiga DaKTOPOB.

A.2 OT6op nNpo6 1 pacnpegeneHna yactul no pasmepam
A.2.1 O6ume cBefeHuns

COBOKYMHOCTb YaCTUL, KaK NPMPOLHOTO NPOUCXOXAEHUS, TAKU NOMYYEeHHbIX NCKYCCTBEHHLIM NyTEM NPy TLiaTebHO
KOHTPO/IMPYEMBIX YC/TOBUSIX MOXHO XapakTepn3oBaThb AnanasoHamu pasMepos, (DOpMoii, Mopdhosiorueii n coctasom. Mpu
npoBefeHUN U3MepEeHWiA A1s NOMyYeHUs KAYeCTBEHHOro pesyfibTata Heo6X04MMO WUCNO/b30BaTh NPeAcTaBUTENbHYI0
BbIGOPKY, COCTOSILLYI0 W3 TAKOTO YMC/a YacTuly, KOTOPOe MO3BOJIUT afeKBATHO OLLEHUTb BCIO WX COBOKYMHOCTb. Mpouecc
13MepeHNs 3aBUCUT OT CPefbl, B KOTOPO HAXOAATCS HACTULbI, @ TAKXKEe OT TOT0, KaKoe BIUsSIHNE OKa3blBaeT NepemMelleHne
yacTuL 13 0AHOM Cpeabl B APYTyio. MPUMEPOM MOXET C/IYXUTb OCAKAEHNE YACTUL, U3 XKUAKOCTY, ra30BOM (hasbl UM NOPOLL-
Ka ¥ HaHeceHue Ha MOBEePXHOCTb A5 UCCNef0BaHUs BO3AeCTBIUSA BaKyyMHOIi Cpe/bl C NOMOLLbI0 3/1eKTPOHHOW MUKPOCKO-
nun. YacTuubl MOTYT N3MEHATLCS MOA BO34EWCTBMEM Pa3/INYHbIX Cpes (HanpuMep, NosyneTyyne BeWwecTsa MoryT nepeiTu
Bra3oByto (pasy), uau arnomMeparsl MOTyT 6bITb paspylleHbl Mo BO34eiCTBUEM CABUTOBbIX YCUNIA B poLecce U3MepeHuii
(Hanpumep, B Conjie KackafHoro MMnakTopa). NepeHoc 4acTuy, U3 04HONM CPefbl a APYTYI0 Takke MOXET NOB/IUAThL Ha pern-
pe3eHTaTMBHOCTL 06pasLa UCXOLHOro MaTepuana.

A.2.2 TIpuHUUNbI U3MEPEHUSA N onpefeneHne n3MmepsaemMblX BETMYNH

Pe3ynbTaTbl M3MepeHUii pa3mMepoB YacTul, 3aBUCAT OT 0COGeHHOCTel mMeToAa, KOTOpbIi Gbl1 UCNONb30BaH ANSA
nccnefoBaHns, U3IMEPEHUS UK BU3yanm3auun yacTtuy,. Pasmep 4acTul n3MepsaioT ¢ NOMOLLbIO OAHOTO WK HECKOTbKUX
MEeTO/0B, OCHOBaHHbIX Ha hn3NYECKUX ABNEHUSX, APHEKTUBHOCTL KOTOPbIX 3aBUCUT OT pasMepoB UCCeAyeMoit YacTu-
upbl. B kauecTBe NpMMeEpPOB NPUMEHEHUA PA3/IMYHbIX METO0B U3MEPEHUI i MOXHO NPpMBECTV onpefenexHne CKopocTu gud-
dy3un B XnMAKOCTSIX, onpeaeneHne anekTpoopeTUHecKoii NoABMXHOCTY B rasax, onpegesnieHne pasmepoB 4vacTuy C
NoMOLL b0 UHAMWYECKOrO paccenBaHusa cBeTa Wan onpejesieHne CymMmMmapHoi naowanm noBepXHOCTN CUCTEMbI HaCTuL,
mMeTonoMm BpyHayapa — Ommeta— Tennepa (B3T-meTon). /llo6asn yactuua 6yaeT esaruMoeiicTBOBaTLC OKpyXatoLlei ee
cpefoit B COOTBETCTBUM C NpucyLleit el hrn3nyeckoin n xummnueckoi npupogoii. MoaToMy Heo6Xo0ANMO YyUNTbIBaTb, YTO
pesynbTaT U3MepeHuii pasmMepoB YacTULLbl, NOSTYYEHHbIV C MOMOLLbIO OAHOrO METOAA, MOXET OT/IMYaTbCs OT pesynbTara,
NoJIy4eHHOrOo C NOMOLLbIO APYroro MeToAa.

[ns onpegeneHusi pasmepoB YacTul, C OAVHAKOBbLIMU XapaKkTepucTukamu, NpupoAoi nan coctaBoMm Heo6xo[Mmo
NPUMEeHATb MeTOA N3MepPeHus, 3a/I0KEHHbI B camMOM onpeAenieHnn Takux yactuy. Hanpumep, TEPMUH «ynbTpamenkas
yacTuua» NpUMEHSIOT ANsi onpeAesieHns YacTul, C 3KBUBANEHTHbIM AnamMmeTpoMm MeHee 100 HM. Mpu nsmepeHun aksuBa-
NIEHTHOTO JnameTpa YacTulibl HEN3BECTHOro cocTasa WM hopMbl CUMTAKOT, YTO ee COoCcTaB YC/IOBHO U3BECTEH, a hopma
ABNAETCA cdepuyeckoin. Hanpumep, ecnv N3MepsaioT aspogrHaMuyecknii guameTp YacTullbl B MHepLUKanbHoi cucteme
oTcyeTa, TO ero CYMTalOT IKBMBASIEHTHbIM AMaMeTpOM, paccuMTaHHbIM Tak, kak ecim 6bl YacTuuya umena eAnHUYHbIN
yAenbHblli BeC M cdhepuueckyto (hopMy, COOTBETCTBYHOLLME N3MEPEHHO CKOPOCTU ocaxAeHUs yacTul,. K coxaneHuto, Tep-
MWH «yfbTpamesikaa yactuua» NHorga Ucnosb3yloT BMECTO TepMUHA «HaHovacTuua», KoTopblii NepBoHavYanbHO NpuMe-
HAMM ANA 0603HAYEHUS UCKYCCTBEHHO CO3/aHHbIX HYaCcTUL, C YHUKabHbIMW CBOMCTBAMU 1 pa3mepom meHee 100 HM.

[lononHuTenbHasa CMOXHOCTb COCTOMT B TOM. YTO Aaxe NpuW WUCNOMb30BaHWN KOHKPETHOro MeToja M3MepeHus
pesynbTart 6yaeT 3aBuceTb OT cnocoba 06paboTkn NonyyYeHHO! uHopmauuun. NMpuMepom 3aBMCUMOCTU pesysbTaTa oT
cnocoba o6paboTkm MHdOpMaLuyu SBASETCA WHTepnpeTauusa M3o6paxeHuii, nonyvyaemblX C MOMOLLbIO MUKpOCKoMa.
CoBepLUEeHHO pasHble pe3ynibTaTbl MOTYT GbiTb NOMYYEHbl B 3aBUCUMOCTW OT BbIGPAHHOrO MeTofa, NPYMEeHsieMoro ans
MHTepnpeTauun n3obpaxeHuii: HanpuMmep, Heo6xoAnMble Hanbonblias U HaMMeHbLWasn AVHbI CI0XKHOW YacTuLbl MOryT
6blTb PA3/IMYHBIMU N3MEPSIEMbIMU Be/IMYMHAMU. MapaMeTpbl Pa3MepHOCTU ASINHBI, UCMNOMIb3yeMble /151 XapaKTepPUCTUKN
pas3MepoB HacTULLbl, O/KHbI 6bITb ONPeAeneHbl, Kak U B C/lyyae ¢ 3KBUBA/IEHTHbIM AnameTpoM (MCO 9276-6 (1)).

PacnpegeneHune no pasmepam 4acTull, HaXo4ALNXCSA B COBOKYMHOCTAX, HEO6X04MMO XapakTepusosaTb, Hanpumep,
C NOMOLL b0 NapaMeTPoOB CTATUCTUYECKOrO pacnpefeneHuns, Takux kak cpegHee 3HauyeHne u cTaHAapTHOE OTK/IOHEHMe.
Bbi6op maTtemaTtuyeckoli hopmbl nav napameTpos PYHKLUW pacnpefeneHns 3aBucuT oT paga cneundundeckux tpebosa-
HUIA K 3MEPEHUAM.

CoOTHOLIEHNE pa3MepoB YacTul, HaXxoAsLWNXCA B COBOKYMHOCTH, onpeaenseTcs MeToA0M N3MepeHWiA, HanpuMep
MeTO/0M ONTM4eckoro nogcyeta. MNpy NPUMEHEHUN APYTMX METOA0B U3MEPEHHUA, TaknX Kak y1bTpasByKkoBas CleKTPoCKo-
nua. onpegensemMbiM napameTpom siBAseTcs 06bem 4acTulbl, NPW ONTUYECKOM aHann3e COBOKYMHOCTel uacTuuy —
MHTEHCMBHOCTb PacCesHHOro cBeTa, koTopas aBnseTcs dyHkuymeli 2—6-ro nopsigka ot pa3mepa yactuy. CootaeTcTByio-
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Lime ycnoBua cnegyeT npegycMmaTpuBaTb B MpOrpaMMHOM o6ecrneyeHnmn naMmepuTenbHbIX NPY6GOPOB C Lienbio npeobpaso-
BaHWA pacnpeeneHns MHTEHCMBHOCTU B pacnpefesieHnn no Ynuciy n o6bemam nsmepsemblx H4actuu,.

A.2.3 BbiBOAbI

M3mepeHune pasmepoB vacTuly, — CnoXHaa npobnema, BO3HMKaOLWaa U3-3a HaNMunsa 601bLWOro Yucna pasnnyHbIxX
KOCBEHHbIX METOA0B W3MepeHWii, 4To 3aTpyfHsAeT cpaBHeHWe pe3ynbTaToB, NOMYYEHHbIX B pasHbiXx nabopaTopusx,
MCNONb3YILWNX pas3finyHbie MeToAbl N3MepeHWil, 0CO6EHHO NpPU OTCYTCTBUM 3TaNIOHHbIX 06pasLoB. /3-3a onmcaHHbIX
Bbllle Npo6siem A5 60/bLUMHCTBA METO0B ONpeesieHns pa3MepoB YacTuL, He MOXeT 6bITb 06ecrneyeHa meTposiornyec-
Kas NpocnexvBaemMocTb pe3ynbTaToB U3MepeHunit Ao eguHuL cuctembl CW. MeTponornyeckas npociexvBaemMocTb BCexX
pasnnyHbix adhhekToB, 3aBUCALLUX OT pasMepoB YacTuL, MOXeT ObiTb ycTaHoBNeHa. OfHaKo B 60/bLIMHCTBE C/lyYyaes
paboTbl N0 06ecnevYeHnto MeTPoIOrMYeCcKoil MPOCeXMBaeMOCTN He NPOBeAeHbI.

PesynbTaTbl UsMepeHuii pa3mMepoB 4acTuL, He06X0AMMO CONPOBOXAATb ONMCaHNeM NPMMEHEHHOro meToAa. Yacto
HeobxoAnMoe NPUMEeHeHNe JaHHbIX 0 pasmMmepax YacTulbl, HaNpumep A48 PacCMOTPEHUS COOTBETCTBUSA NPOAYKLMMN CaHW-
TapHO-3NUAEMNOIOTMYECKUM U TUTMEHNYeckuMm TpeboBaHWAM 6e3onacHocTu, onpefenseT Bbl6op cneundunyeckoro
MeTofa U3MepeHuii.

A.2.4 Ccblfika Ha paboTbl APYTMX TeXHUYeCcknx komuteTos NICO

B pamkax MexayHapofHoii opraHusauuy no ctaHgaptusauun (MCO) paspaboTaHbl 06Lie cTaHAAPTLl Ha KOHKpeT-
Hble MeTOoAbl UCCe0BaHNA XapakTepuCcTUK YacTuL, n npeacTaBneHns pesynbtatos usmeperuii B MICOAK 24 nCura, npo-
cemBaHue W [Apyrue MeTOfbl OnpejesieHUs rpaHysoMeTpuyeckoro cocTasa». MK 4 aMeTogbl onpejeneHuns
rpaHy/ioMe T p1MYecKoro cocTasa, OT/IMYHbIE OT MPOCEenBaHNA».

Paspa6oTaHbl CTaHAapTbl OTAENbHbIX MPUKNAAHBIX OTpacfiei, NPUMEHSAWNX TEXHONorMn € YactTuuamu, B
NCOMAK 146 aKauyecTBO BO3gyxa». [NK2 «ATMoctepa pabounx mecT» n MCO/TK209 «HucTble nomeweHma </cooT-
BETCTBYlOLULME perynmpyemble cpefbl».

A.3 TepMWHbI, OTHOCALNECHA K USMEPEHNAM pPasMepoB YacTuly

A.3.1 cpepHwii guameTp yaenbHOW naowann noBepxHocTu: [nameTp, BblYUCEHHbIN kak  specific  surface

OTHOLWEHNEe 06beMA YacTULbl KyAenbHOM Nnowaamn agcop6LMoHHON NOBEPXHOCTK. area mean
diameter
MpumeuaHune — HacToswwee onpeaeneHve NPUMEHNMO A1 HENOPUCTbIX ChepPUUYECKMX YacTUL, Npu npoBe-

AeHnn nccnepoBaHuii c nomoublo 63T-mMeToaa.
A.3.2

ynbTpamenkasa yactuuya: Yactuua c 3KBUBaseHTHbIM gnameTpom MeHee 100 HM. uttrafine particle
[MCO 14644-6:2007. ctatbs 2.137]

MpumeyvaHnunsa

1 BONbLWWHCTBO HAHOYACTHUL, C reomeTpuyeckummn pasmepamu o 100 HM NpyY U3MEPEHUAX CUNTAKTCA YbTpamern-
KMMU.

2 Hanpumep, cunTaloT, 4TO NONUCTUPONbHbIE chepbl AuameTpom 100 HM UMeloT BEpXHee npejenibHoe 3HBYEHMNE B
onpefefnieHnn pasMepoB HAHOYaCTUL, U Y/IbTPaMesiKUX YacTul, KOTopble NpeAHa3HayveHbl 415 onpefenieHns 3KBBaseH-
THbIX AMaMeTpOB BaspoAnHamMuKe Nan Npu ABmxeHnn. NMopuctblie YacTuubl 06/1a4a0T MEHbLUWMW 3KBUBANEHTHLIMW ONTHU-
YeCKMMM U aspoAMHaMMYecKMMn AuaMeTpamu, YeM HenopucTble 4YacTuulbl. 10 CpaBHEHMIO C MOJIMCTUPONbHLIMMN
HenopucTble YacTulbl C 60/1ee BbICOKOW MIOTHOCTbIO 061a4atloT 60/1bWNM a3poANHaMUYEeCKUM 3KBUBANEHTHbIM gnameT-
pom.

A.3.3 aKkBMBaNEHTHbIA anameTp: [uameTp cchepbl, OKkasbiBaloWmnii Takoe xe Bo3geiicTene  equivalent
Ha Cpe/CTBO M3MepeHus AN onpejesieHns pacnpejesieHns 4yactul, no pamepam, 4To n usmepsas-  diameter
mas JacTtuue.

MpnmeuvaHunsa

1 ®usnyeckne CBOWCTBA, K KOTOPbIM OTHOCAT 3KBMBAJIEHTHbIN AnameTp, 0603Ha4YalT C NOMOLLbI0 COOTBETCTBYHO-
wiero nHgekca (MCO 9276-1:1998 [2)).

2 [lnA aMcKpeTHOro cyeTa vyacTuy npubéopamu, paboTanwmMMm Ha NpUHLMNE paccesHns cBeTa, NCMO/b3Yy0T 3KBUBA-
NEHTHbI ONTUYeCKUii fnameTp.

3 C nomouwbio M3MepuTeNbHbIX NPMOGOPOB WHEPLMOHHOrO Tuna OnpefensioT aspoAnHaMnyeckuii anametp.
AspoguHamuuecknii gnameTp — 3TO AuameTp cpepbl NN0THOCTbIO 1000 Kr/M3, KOTopas MMeeT Takyto e CKOPOCTb 0Cax-
AEHUA. YTO U YaCTMLLA C HEPOBHOW NOBEPXHOCTbLIO.
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MpunoxeHune JA
(cnpaBoyHOe)

CBefieHNs1 0 COOTBETCTBUM CChIJTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HaLMOHa/IbHbIM CTaHgapTam
Poccuiickoii ®epepayum

Ta6nuya JA1

OG603HAYEHNE CCHIIOYHOTO MEXAYHAPOAHOTO CreneHb O603HaueHVe K HaVMEeHOBaHNE COOTBETCTBYHOLLETO
CTaHgapTa COOTBETCTBUA HaLMOHa/IbHOTO CTaHaapTa
NCO 14644-6:2007 HoT FOCT P NCO 14644-6—2010 «YucTble nomeuieHuss un
CBfi3aHHble C HWMU KOHTpO/Aupyemble cpefbl. YacTb 6.
TepMuHbI»
NCO 9276-1:1998 — .
NCO 9276-6:2008 — .

* COOTBETCTBYIOLMII HALMOHANbHBIN CTaH4apT OTCYTCTBYET. [lo ero yTBepXAEeHUs PEKOMEHAYETCS UCMO/b30BaTh
nepeBoj, Ha PYCCKUii A3bIK aHHOTO MeXAyHapoAHoro cTaHgapTa. MepeBos AaHHOTO MeXAYHaPOAHOro cTaHjapTa Ha-
xoauTcs B ®efepanbHoM MHGPOPMaLMOHHOM (POHAE TEXHUYECKUX PEFNAMEHTOB U CTAHAAPTOB.

MpumeuaHune — B HacToswel Tabnvuye NCNoNb30BaHO ciefytoliee yC/I0BHOe 0603HaYeHne CTeneHn cooT-
BETCTBUA CTaHgapTa.
IDT — wnAEHTUYHBIA cTaH4apT.
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Mpunoxexnune b
(cnpaBoyvHoOe)

CpaBHeHMe TEPMUHOIOTMYECKOW cTaTbn 4.7 1 060CHOBaHNE ee peaKLMOHHOT0 N3MEHEeHMA

Tabnuuya Ab.1

CTPYKTYpHBbIii an1eMeHT
HACTOSILLEro cTaHaapTa

MyHKT 4.7

CTaTbsi UCNO/Ib30BAHHOTO MEXAYHapOoAHOro JOKyMeHTa

4.7 KkBaHTOBas  Touka: Kpwuctannu-
ueckas HaHouyacTuua, koTopasi nposie-
NIfIeT CBOM CBOIICTBA B 3aBMCUMMOCTM OT
pasvepa 6narofaps KBaHTOBbIM 3d)-
(peKTam KOHEUHbIX 3/IEKTPOHHbIX COCTO-
AHUIA

guantum dot

XapakTepucTrka TEXHNYECKOTO
OTK/TOHEHUSA U NPUYNHA ero
BHeCeHUs

Mcnonb3oBaHHoe B ISO/TS 27687
onpegeneHve oxBaTbiBaeT 4acTb
hr3nyeckn peannsyembiX KBaHTO-
BbIX TOYEK N HE YBA3AHO C OCHOBHbI-
MU KPUTEPUAMUN HAHOTEXHOJOTWIA.
Onpepenexnve, npuBefeHHoe B
HacTosilleM CcTaHgapTe, cooTBe-
TCTBYET MPUHATOMY B OTEYEeCTBEH-
HO  Hay4yHOli ¥ CNpaBOYHONA
nuTepartype, yBs3aHO C OCHOBHbIMU
KpUTEpPUAMU HaHOTEeXHOMOT WA,
oxBaTblBaeT BCe BWAbl KBAHTOBbIX
TOYEK U He NPOTUBOPEUUT UCMOSb30-
BaHHOMY B MeXAyHapOAHOM [OKy-
MeHTe onpegesnieHmnio
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