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MpeancnoBne

Lenuu npyHuunel ctaHgapTusauum B Poccuiickon @eaepaunn yctaHoBneHsl degeparnbHbIM 3aKOHOM OT
27 pekabpa 2002 r. Ne 184-d3 «O TexHU4ecKOM peryrnupoBaHvuy, a npasura NpUMMeHeHUs1 HauuoHanbHbIX
ctangaptos Poccuiickon ®egepauun — FOCT P 1.0—2004 «CTtaHgapTusaums B Poccuiickoin Penepauuu.
OCHOBHbIE NOMOXEeHUs»

CBepneHun o cTaHaapTe

1 NOAOrOTOBIEH deaepanbHbBIM rocyqapCTBEHHBIM YHUATApPHBLIM MpeanpuatveM «Bcepoccuitckuin
Hay4YHO-UccneaoBaTeNbCKUA  MHCTUTYT  cTaHdapTusauMM W cepTudukaumm B MalUMHOCTPOEHUU»
(BHUMHMALL) Ha ocHoBe COBCTBEHHOrO ayTeHTUYHOIO NepeBoja Ha PYCCKUIA A3bIK MEXAYHapoAHOro AOKy-
MeHTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHn4yeckum komuteToM no ctaHaapTusauun TK 441 «HaHoTexHonorum»

3 YTBEPXXAEH W BBEJEH B IENCTBUE Mpukasom ®eaepanbHoro areHTCTBa ro TEXHUHECKoMy pery-
nnpoBaHuno n MeTponorim ot 8 aekabpst 2011 r. Ne 759-ct

4 Hacrtosinii cTaHaapT uaeHTU4eH MexayHapoaHomy aokymeHty MCO/TC 27687:2008 «HaHoTexHo-
norun. TepMmuHbl U onpedeneHus HaHOO6bekTOB. HaHovacTMua, HaHOBOMOKHO W HaHonnacTuHa»
(ISO/TS 27687:2008 «Nanotechnologies — Terminology and definitions for nano-objects — Nanoparticle,
nanofibre and nanoplate»).

Mpu npUMeHeHUU HacTosILLIero cTaHaapTa pekoMeHAYyeTCs UICNONb30BaTh BMECTO CCbINOYHBLIX MeXayHa-
POAHBIX CTaH4APTOB COOTBETCTBYIOLLIME UM HaUMOHanbHble cTaHAapThl Poccuiickon ®eaepauun, ceeaeHus o
KOTOPLIX NpUBeAeHb! B AOMONHUTENLHOM NpunoxeHun OA.

CpaBHeHWe TepMUHONOrM4eckoin ctaton 4.7 n 060CHOBaHNE ee peaakLMOHHOIo U3MEHEHUs NpuBeaeHb!
B AONOMHUTENBLHOM nMpunoxeHun [1b

5 BBEJEH BINEPBbIE

UHpopmayuss 06 usMeHeHUsIX K HacmosiweMy cmaHOapmy rnybriukyemcsi 8 exe200Ho u3dasaeMoM
UHopmayuoHHoM ykaszamene «HayuoHanbHble cmaHOapmbi», @ MEeKCM USMEHEHUU U Morpasok — 8 exe-
Mecs14HO uU3basaeMbiX UHGDOPpMaUUOHHbIX yka3amernsix «HauuoHarnbHble cmaHOapmbl». B cniyyae nepecmom-
pa (3ameHbl) unu OMMEHbl Hacmosweao0 cmaHOapma coomeemcmsyiolee ysedomieHue 6ydem
0nybruKo8aHo 8 eXXeMecsIYHO u3dasaeMoM UHEOPMaUUOHHOM yKasamene «HauuoHanbHble cmaHdapmbi».
Coomeemcmesytowjasi UuHgopmayusi, yseOoMIIeHUe U MeKcmbl pa3Meliaromcesi makke 8 UHOopMalUOHHOU
cucmeme obuje2o ronb308aHusi — Ha oghuyuansHom calime PedepanibHO20 a2eHmemaea 1o MexHU4YeCcKomy
peaynuposaHuio U Mempoiioauu 8 cemu ViHmepHem

© CraHpaptuHgopm, 2013

HacTosawwuit ctaHgapT He MOXeT GbITb NMOMHOCTLIO UM YaCTUYHO BOCTPOU3BeAeH, TUPaXMPOBaH U pac-
npocTpaHeH B kKauecTBe ouLManbHOro agaHus 6es paspelueHna GegepanbHOro areHTCTBa No TeXHUYECKo-
MY perynmpoBaHuio U MeTporiormm
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BeepneHune

Mo pasnuuHbIM NPOrHO3aM NpuKNajHble HaHOTeXHoMorun 6yayT NPOHMKATL BO BCe CAIEpbl XMU3HU, UTO
NO3BOINT AOCTNYb CYLL,ECTBEHHbIX YCNEXOB BO BCEX HAYKOEMKMX TEXHO/OTUSIX, B TOM Yucne Bobnactn obmeHa
UHhopMauveii, 34paBoOXpaHeHN, MPOMbILIEHHOCTH, MaTepuanoBefeHnn 1 Apyrux HanpasneHuax. Ans
TOro YTo6bl CNOCOGCTBOBATL PA3BUTUIO U NPUMEHEHUIO 3TUX TEXHO/OTMIA, HE06X0ANMO 06ecneynTb NPOMbILL-
NIeHHOCTb M uccnefoBaTelbCkMe opraHn3aLnmm coOOTBETCTBYOLW MMM HOPMATUBHBIMY AOKYMEHTaMU B KayecTse
OCHOBHOr0 MexaHM3ma TeXHWYECKOro perynmpoBaHusi. Takke BaXHO, UTOObI perynupytowme rocygapcTBeH-
Hble opraHbl 1 OpraHM3aunn, 3aHMMalroLLMecs oxXpaHoii 340p0Bbs 1 3aLUTON OKpyXaloLweil cpefbl, NONYYNUIN
OOCTYMNHbIE 1 HAAEXHble CUCTEMbI U3MEPEHNS U MeXaHU3Mbl NMOATBEPXAEHUSA COOTBETCTBMSA, OCHOBAHHbIE Ha
KayeCTBEHHbIX CTaHAapTax.

YacTo Anst 0603HaYeHnsi 06BEKTOB HAHOMYMpa MCCefoBaTe M UCMOMb3YyT Ha3BaHWUsA CXOL4HbIX NO hop-
Me 06BEKTOB Makpomupa, f06aBisas K TEPMUHY MPUCTaBKY «HaHO-» (MPUCTaBKy «HaHO-» NPUMEHSIOT B CUCTe-
Me eguHUL, nsmepermnii CU no6osHavatoT 10-9, Hanpumep 1 HM = 10-9 wm).

C uenbto pa3paboTkm eAMHOro AOKYMeHTa No TEPMUHOMOMMW B HACTOSLLNIA CTaHAAPT BK/THOYEHbI TEPMUHBI U
onpefeneHns, NCNosib3yemMble B HAHOTEXHOIOTUAX 1 cdhepe HayUHbIX 3HaHW, OTHOCALLMECS K HAHOPA3MepHbIM
yactmuaMm. TepMUH «HaHOOOBEKT» W ApYyrne HOBble TEPMUHbI BBEAEHbI C Lieiblo paspaboTkn B ganbHeliwem
pawunoHabHON nepapxmyeckoii cMcTeMbl MOHATWI U X onpeaeneHunii. Takoih noaxos No3BonsieT NOCTPOUTb CUC-
TeMaTU3MpOoBaHHY0 CTPYKTYpY TEPMUHOB M N0 Mepe pa3BUTUS HAHOTEXHOJIOTMIA co3faTh pacLUMPEHHYIO nepap-
XMYeCKyl CUCTeMYy MOHATUIA B 3TON o6nacTv. HacToAwmii cTaHfapT COAEePXUT TePMUHbI W onpefeneHns B
o6nacT HaHOTEXHOJOTUIA 1 IBNSieTCS OAHON K3 YacTeli pa3pabaTbiBaeMoil B HacTosiLLee BPEMS MHOIOYypOBHe-
BOW CUCTEMblI TEPMUHOB ¥ ONpeAeNieHnii, OXBaTbIBalOLWLEN pa3inyHble acnekTbl HAHOTEXHOoMOrMiA. Hactosawmii
cTaHpapT 6yaeT cnoco6CcTBOBaTb B3aMMOMOHUMAHMIO MeXAY Pas/IMYHbIMKA HayYHbIMW, MPOMBbILEHHBIMU ©
rocyfapcTBEHHbIMU OpraHm3aumsaMu, a Takke 06LLEeHNI0 Mexay crneumanncTaMm HaHOUHAYCTPUN.

HacTtoswmii cTaHgapT ycTaHaBnMBaeT TEPMUHbI Y COOTBETCTBYIOLME onpefeneHns gnsa psaga o6bekToB
HaHOTEXHO/OrMiA, UMeLL X onpeaeneHHble (hOPMbl, CXEMATUYECKME N306PAXEHNSI TPEX U3 KOTOPbLIX NpuBe-
LEeHbl HA pUCYHKe 1

a) HaHouacTtuua b) HaHoBONOKHO c) HaHonnactuHa

PucyHok 1 — CxemaTtuyeckue U306paxeHnst HEKOTOpbIX (DOPM HAaHOO6HLEKTOB

HacToAwumii cTaHfapT ycTaHaB/IMBaeT uepapxnieckme OTHOLIEHUS MeXAy MHOTMMU U3 BBOAUMBIX Tep-
MWUHOB. ®parMeHT TEPMUHOMOTMYECKO nepapxunm HaHOO6LEKTOB NPUBEAEH HA PUCYHKE 2.
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HaHoo6bekT
(pa3amepb! Mo ogHOMy WnK Gonee M3MepeHNsIM HaxoAsITCs B HAHOAWaNa30He)

Hanovactuua HaHoBONOKHO HaHonnactuia
(pa3mepbl N0 TPEM U3MEPEHUAM (pa3mepbi no AsyM usmepeHusiM | | (paamepbl NO oHOMY M3MEPEHUI0
HaxoAsTCA B HAHOAWaNa3oHe) HaXoAATCA B HaHoAUaNasoHe) HaxoAATCs B HAHOAManasoHe)

(3112?‘:"‘:(;‘::::3;::4 ce HaHoTpyGka HaHocTepkeHb
HAHOBONOKHO) (nonoe HaHOBOINOKHO) (TBEpPAOE HAHOBOMOKHO)

PucyHok 2 — ®parmeHT TepMUHONOrMYECKON nepapxmm HaHOOG bEeKTOB
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HALULUOHAINBbHBIA CTAHOAPT POCCMUCKOW SGEOEPALUMUM

HAHOTEXHOJIOIMM.
TEPMWHbI U ONPEQENEHUA HAHOOBBEKTOB.
HAHOYACTULIA, HAHOBONOKHO U HAHOMNACTUHA

Nanotechnologies. Terms and definitions for nano-objects. Nanoparticle, nanofibre and nanoplate

HNarta BBepeHna — 2013—07—01

1 O6nacTb NpUMeHeHusn

HacTosiuia ctaHgapT yctaHaBnMBaeT TEPMUHBI M COOTBETCTBYIOLWME onpeaeneHnsl, OTHOCALLMECs K
HaHooGbeKTaM, U HanpaeneH Ha yKpenseHue AenoBoro coTpyaHNYecTBa Mexay cneuuanuctaMu Hayku 1 npo-
MBILLMEHHOCTU, 3aHSATBIMW B HAHOUHAYCTPUM, YCTPaHeHUe MEXANCUMNNNHAPHBIX Pa3fnyu1ii B TEPMUHOIIOTAN,
NpensaTCTBYIOLLIMX B3aUMOAEACTBUIC 1 06MeHY MHdopMaLIMen.

2 OCHOBHbIE TEPMUHDI

2.1 HaHoAuanasoH: [JuanasoH NUMHEWHbIX pa3mepoB NpubnuautensHo ot 1 4o  nanoscale
100 HMm.

MpumeuaHuns

1 BepxHIoto rpaHuLy 3TOro Anana3oHa NPUHATO cunTaTe NPUGNNM3NTENBHON, T. K. B OCHOBHOM YHUKarbHbIe CBOW-
CTBa HAHOOGBEKTOB 32 HeW He NPOABNAITCA.

2 HuxHee npegenbHoe 3Ha4YeHUe B 3TOM onpeaeneHnmn (NnpubnmantensHo 1 HM) BBeAEHO ANs TOro, 4To6bl UCkNio-
YKUTb U3 PACCMOTPEHUSI B KAYECTBE HAHOOOBEKTOB NNY 31IEMEHTOB HAHOCTPYKTYP OTAEIbHbIE aTOMbI UK HeGoNbLIKNE rpyn-

Nbl aTOMOB.

2.2 HaHOOGBEeKT: MaTepnanbHblil 06BEKT, NMMHEHbIe pasMepbl KOTOPOTO Mo OAHO-  hano-object
MY, ABYM UM TpeM U3MepeHnsIM Haxo4sATCA B HaHoAnanasoHe.

MpumedvaHune— [daHHblii TEPMUH PaCMpOCTPaHsieTCsl HA BCe AMCKPETHble 0OBEKTbI, NMHENHbIE pa3mepsbl
KOTOPbIX HAXOASTCS B HAHOANaNa3oHe.

3 TepMUWHbI, OTHOCSALLMECS K YaCcTMLLAM U UX COBOKYNMHOCTAM

HaHnooObekThl, HanpumMep HaHO4YacTULLbI, HAHOBOMOKHA U HAHOMMACTUHLI (CM. pasgen 4), yacTo obpasy-
HOTCA He Mo OTAENbHOCTK, a B BuAe (MHoraa GonbLioi) rpynnbl. Mo Bcet BeposATHOCTH, TakMe HaHOOBBEKTbI
COoCyLLeCTBYIOT Gnarogaps sHeprum B3aumogaenctaus. Mpun onvcaHumn B3anMogeiCcTBUSA Taknx HaHOOBBEKTOB
YacTo NPUMEHSIIOT TePMUHBI, He CBA3aHHbIE C OrpaHUYeHNAMU X (PU3MYECKUX pasMepoB 1 opM. YUnTbiBas
BaKHOE 3Ha4yeHMne Takmx 06 bEKTOB, UX TaKKe paccmMaTpmBaloT B HaHoAManasoHe.

3.1

YacTuua: MenbyanwasyacTb* BelecTsa conpeieneHHbIMN pUsnieckummn rpaHmn- particle
uamu.
[MCO 14644-6:2007, ctatbsa 2.102]

MpumevaHwusn

1 duandeckas rpaHmnLa MOXeT Takke ObiTb onmcaHa kak mexdasHasi obnacts B3anMogencTeus (MHtepdeiic).
2 YacTtuua MoXeT nepemMeLLaTbCs Kak eanHoe uenoe.

3 HacTosiwee o6uiee onpeaerneHne 4acTuLbl NPUMEHMMO K HAHOOGbeKTam.

* YTO4YHEH neperos criosa.

UzpaHne ocpmumansHoe
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3.2 arnomepat: CoBokynHocTb crnabo cBAsaHHbIX Mexay coboil yacTuy unu ux  agglomerate
arperartoB, UIY TeX 1 ApYrux, Nfowaas BHelHeN NoBEe PXHOCTU KOTOPO paBHa CyMMe Miio-
Lagei BHELHUX NOBEPXHOCTEN ee OTAENbHBIX KOMMOHEHTOB.

MpnmevyaHunsn

1 Cwnbl, ckpennsiowme arnomepar B 04HO uenoe, SensanTces crnabbiMy 1 00yCcnoBrneHHbIMWY, HanpUMep cunamm
B3ammopencTeus Ban-gep-Baansca nnu npocteim huanyeckum nepenneTeHnem 4actul, Apyr ¢ Apyrom.

2 Arnomeparbl TaloKe Ha3bIBAIOT KBTOPUYHBIE YaCTULbI», 8 UX UCXOAHbIE COCTABMSIOLLNE HA3LIBAIOT «MEPBUYHbIE
YacTuubI».

3.3 arperat: COBOKYMHOCTb CUNBLHO CBA3AHHLIX Mexay cobol unu cnnasBfieHHbIX — aggregate
YacTtuy, obLas nnowanb BHEWHeNn NOBEPXHOCTU KOTOPOWM MOXeT ObiTb 3HAUYMTENbHO
MeHbLLe BbIMUCIIEHHON CYMMapHOM NNoLWaanM NOBEPXHOCTU ee OTAENbHBLIX KOMIMOHEHTOB.

MpnmevyaHusn

1 Cwvnbl, yaepxuBaiowme 4actuubl B COCTaBE arperara, siBrsilotcsi bonee npoyHbiMmu 1 06yCnoBNeHHbIMK, Hanpu-
Mep, KOBANEHTHLIMM CBA3AMU MNK 06pa3oBaHHbIMU B Pe3ynbTaTte CriekaHWusi Uiy CIoXHOro on3n4ecKoro nepenrneTeHmns
yacTuL aApyr ¢ APYroMm.

2 ArperaTtbl TaKKe Ha3blBalOT «BTOPUYHBLIE YaCTULbI», a8 X UCXOAHbIE COCTaBMSIIOINE — «NEPBUYHbLIE YACTH-
ubI».

4 TepMWHbI, XapaKTepHble Ans HAHOO6HLEKTOB

4.1 HaHovacTuua: HaHOoGBbeKT, nuHelHble pa3Mepbl KOTOPOro Mo BceM Tpem  hanoparticle
U3MepeHUsIM HaxodsITCA B HaHOAUanasoHe.

M punwmeuyaHue— EcnunoogHomy unu ABym nsmepeHusiM pa3mepbl HAHO06 beKTa 3HAaYMTErIbHO BorbLue, YeM
no TpeTbeEMY U3MepeHUIo (Kak Npaeuno, 6onee yem B TpU pasa), TO BMECTO TEPMUHA KHAHOMACTMLIA» MOXHO MCIONb30-
BaTb TEPMUHbI KHAHOBOJIOKHO» /TN KHAHONNACTUHAY.

4.2 HaHonnactuHa: HaHOOGBeKT, NUHEeNHbIE pa3mepbl KOTOPOro Mo OAHOMY U3Me-  nanoplate
PEHUI0 HaxoasITCA B HaHOAWaNa3oHe, a pasMepbl Mo ABYM APYrUM U3MEPEHUAM 3HauUU-
TeNnbHO GonbLLe.

MpumevaHus

1 HavMeHbLWWN NUHEHbIN pazMep — TOMLWMWHA HAHONAACTUHbI.

2 Pasmepbl no ABYM APYIMM U3MEPEHMAM 3HaUUTENbHO GonbLlue N OTNNHAINTCS OT TONWMHLI 6onee Yem B Tpu pasa.
3 HaumbBonbwue nuHeliHble pa3mepbl MOTYT HAXOAUTLCS BHE HAHOAWAMNA30Ha.

4.3 HaHOBONOKHO: HaHOOOGBLEKT, NMMHeliHbIe pasmMepbl KOTOPOro No ABYM usmepe-  nanofibre
HWUSIM HAXOASATCA B HAHoAMANa3oHe, a Mo TPeTbeMY U3MEPEHUIo 3HaUNTeNbHO BonbLue.

MpumevaHwus

1 HaHOBONOKHO MOXET GbITh TMEKUM UMW KECTKUM.

2 [1Ba cxodHbIX MMHENHbIX pa3mepa No ABYM 3MepeHUsIM He AOMKHb! OTnMYaTbCs Apyr oT Apyra 6onee 4em B Tpu
pasa, a paamepbl No TpeTbeMY USMEPEHWMIO AOITKHbI TPEBOCX0AMTE pasmepbl Mo NepBbIM ABYM U3MepeHusm Gonee uem B
TpW pasa.

3 HambBonbwuit nMHeHbIN pazMep MOXeT HaXoAUTLCS BHE HAHOAMANA30Ha.

4.4 HaHOTpyGka: [lofioe HAHOBOJOKHO. nanotube
4.5 HaHocTepXeHb: TBepOOe HAHOBOJIOKHO. nanorod
4.6 HaHonpoBonoka: HaHOBONOKHO, SIBMsitOLLEEeCs MPOBOAHMKOM UMM MOMynNpo-  hanowire
BOAHMKOM 3MEKTPUYECKOro Toka.
4.7 kBaHTOBas Touka: HaHooGbLeKT, NMMHeliHble pasmepbl KOTOPOro No TpemM uame-  guantum dot
peHusiM 6113KM AnNMHe BOSHbI 3NEKTPOHa B Matepuane gaHHOre HaHooObekTa U BHYTPU
KOTOPOro noTeHunansHas aHeprus SMeKTpoHa HbKe, YeMm 3a ero npegenamu, npy 3Tom asu-
KeHuWe MeKTPpoHa orpaHUYeHo BO BCEX TPEX U3MEPEHUSAX.

MpumeuaHue— HekoTOpbie CBOWCTBA KBAHTOBOWM TOUKW 3ABWCAT OT e pa3Mepal.



FOCT P 54622—2011/1SO/TS 27687:2008

Mpunoxenne A
(cnpaBouHoe)

OnpepeneHue pasmepos YacTULbI

A1 Beepnexne

Paamep yactuubl — dyHaameHTanbHoe CBOMCTBO ANCNIEPCHBIX MaTepuanos. OgHako onpeaernsiemblii pasmep Yac-
TULIbl M COOTBETCTBYIOLLLASA €MY TOYHOCTb U3MEPEHNS 3aBUCHT OT paaa HakTopoB..

A2 OT60p Npob n pacnpeneneHnA YacT1L No pasmepam
A21 O6wwe cBegeHun

COBOKYNHOCTb YacTULL, Kak NPUPOAHOIO NPOUCXOXAEHUS, TaK U NONYHEHHBIX UCKYCCTBEHHLIM NMYTEM MPYU TLLATENbHO
KOHTPONUpYEMbIX YCIIOBUSIX MOXXHO XapaKTepu3oBaTh AuanasoHamu pasmepos, hopmMoit, mopdornormeii u coctaom. Mpu
NpoBeAeHUN M3MePEHU ANsl NONYYeHNs Ka4YeCTBEHHOro pesynbTaTta Heob6xoaumMo UCNoNb3oBaTb NPEACTaBUTENbHYI0
BbIOOPKY, COCTOSALLYIO M3 TAKOrO YMCna 4actuu, KOTOpoe NO3BONUT aAeKBaTHO OLEHUTL BCIO MX COBOKYNHOCTL. MNpouecc
M3MepeHUsi 3aBUCUT OT cpefbl, B KOTOPOW HAX0ASATCA YacTULbl, a TaKKe OT TOF0, KaKoe BNWSIHWE OKa3biBaeT NepeMeLLeHne
yacTUL M3 ogHow cpeapl B Apyryto. NpumMepom MOXeT CNYXUTb OCaXAeHNE YacTUL, U3 XMAKOCTH, ra30BOM chasbl UM NOPOLL-
Ka W HaHeCEeHNe Ha NOBEPXHOCTL AN UCCNeA0BaHUS BO3AENCTBUSA BaKyyMHOW Cpeabl C NOMOLLbIO 3NEKTPOHHOW MUKPOCKO-
nuun. YacTuusl MOTyT U3MEHATLCA NOA BO3AENCTBMEM PasnnUHbIX cpeg (Hanpumep, NonyneTy4Yune BELLLECTBa MOTyT NEPenTu
BrasoBylo ¢asy), unu armomepaTtsl MOryT 6biTb pas3pyLeHbl nog BO3aeiCTBUEM CABUMOBbIX YCUIWIA B NPOLECCE U3MEPEHUI
(Hanpumep, B conne KackagHoro umnakropa). NMepeHoc 1acTvy n3 ogHoON cpeapl B APYryto TAKKe MOXET MOBMUSATL HA per-
pe3eHTaTUBHOCTL 06pas3ua ucxogHoro marepuana.

A.2.2 MpuHUMNBI N3IMepPEeHNA n onpeaeneHne N3MepaemMbiX BEINYNH

PesynbTatbl n3amepenui pasmepoB 4acTul 3aBUCAT OT 0COBEHHOCTEN MeToaa, KOTOpbIN Gbin ucrnonb3oBaH AN
VCCIEefOBaHUs, N3MEPEHUsI LN BU3yanu3aumm Jactuu. Pasmep yactuy namepsiioT ¢ NOMOLLIO OQHOTO NNW HECKOIBbKUX
METOAOB, OCHOBAHHbIX HA PUNYECKNX ABNEHUAX, IDPEKTUBHOCTL KOTOPLIX 3aBUCUT OT PasMepoB UCCNeayemMon 4acTu-
ubl. B kauecTBe NPYMEPOB NPUMEHEHUS PA3NUYHBIX METOAOB U3MEPEHUN MOXHO NPUBECTU onpeaeneHne CkopocTn ang-
dy3un B XUOKOCTAX, onpeaeneHne anekTpogopeTnyeckol NoABWKHOCTU B rasax, oripefernieHne pa3amepoB 4actul, ¢
NOMOLLbIO AUHAMUYECKOrO paccerBaHus CBETa UK onpeeneHne CyMMapHoO Myiowaamn NnoBepXHOCTU CUCTEMbI YacTul,
metogom bpyHayapa — 3mmeta— Tennepa (B3T-meToa). Niobasi vactuua 6yaet B3anmoaencTBOBaTh C OKPYXKaIoLLEN ee
cpefon B COOTBETCTBUM C MNPUCYLLLEN el (DU3NYECKON N XMMUYECKOW npupogoi. Moatomy Heo6XoaAMMO yunThiBaTh, YTO
pes3ynbTaTt M3MepeHUii pasmepoB YacTULbl, MOMNYYEHHbIV C MOMOLLBIO OHOI0 METOAA, MOXET OTNMYATBLCS OT pe3ynbrara,
Nosy4eHHOro C NOMOLLILIO APYroro metoaa.

Ins onpegenexHns paaMmepoB YacTUL, C OAMHAKOBLIMY XapaKTepucTMkamy, NpUpoaon UM cocTaBoM Heobxoanumo
NPYMEHSTb METO U3MEPEHUS, 3aI0KEHHbIN B CAMOM ONnpefeneHnm Takux Yactuu. Hanpumep, TepMuH «ynbTpamernkasi
yacTuuay NpMMEHSsIIOT AN onpeaeneHns YacTul ¢ 3KBMBaneHTHbIM gnametpom meHee 100 Hm. Mpu namepeHnmn skBuBa-
NEHTHOro AnamMeTpa YacTuLbl HEN3BECTHOIO COCTaBa UMW POPMbI CHUTAKT, UTO €6 COCTaB YCIOBHO M3BECTEH, a hopma
sBnsieTcsa chepudeckon. Hanpumep, ecnn namepaT aspoguHaMMYeCcKnii AnameTp HacTmubl B MHEPUMANbHOM cucTteme
0TCYETa, TO €ro CYMUTAKT SKBMBANEHTHbIM ANAMETPOM, PACCHNTAHHBLIM TakK, kak ecrniv Obl Yactuua nMena eamHUYHbIA
yAenbHbIN BEC 1 chepuyeckyio (opMy, COOTBETCTBYIOLLME N3MEPEHHOM CKOPOCTM ocaxaeHusi Yactull. K coxanenuto, Tep-
MWH «yIbTpamernkas YacTuua» MHoraa ucnonb3yloT BMECTO TEPMMHA «HAHOYacTULay», KOTOPbIV NepBOHAYaribHO NpyMe-
HSANW Anst 0603HAaYEHUSI UCKYCCTBEHHO CO3AaHHbIX YacTUL, C YHUKaNbHbIMY CBOWCTBaMU 1 pa3mepoM MeHee 100 HM.

JononHutenbsHas CroOXHOCTb COCTOWUT B TOM, YTO Ja)e MpU MCMOMb30BaHWM KOHKPETHOIO MeTo[a M3MepeHus
pesynbTat GyaeT 3aBuceTb oT cnocoba 06paboTku nony4eHHon nHcpopmauun. MNprMepom 3aBUCMMOCTM pesynbTaTa oT
crnocoba 06paboTky MHMOPMaLMK SIBASETCA MHTeprnpeTaums n3obpaxeHWi, nonyydaemeix € MOMOLLBI MUKPOCKONA.
CoBepLUEHHO pa3Hble pesynbTaTtel MOMyT ObiTb NONyYeHbl B 3aBUCMMOCTM OT BbiIBpaHHOro Metoaa, NPMMEHSIEMOTO Ars
MHTepnpeTauumn n3o6paxeHuii: Hanpumep, HeobxoamMble HaMBONbLLAS U HAUMEHbLAs ANWHBI CIIOXHOW YacTULbl MOTYT
ObITb pa3nMUHbIMKU U3MEPAEMbIMU BENWYMHAMMU. [TapameTpbl pasMepHOCTU ATNUHbI, UCMONb3yeMble ANs XapaKTepucTUKu
pa3MepoB YacTuLbl, AOMXKHbI ObITb ONpegeneHbl, Kak v B crydae ¢ 3kBuBaneHTHslM gnametpom (MCO 9276-6 [1]).

PacnpepeneHue no paamepam 4YacTuL, HAXOAAWUXCS B COBOKYNHOCTSIX, HEOBX0AUMO XapakTepusoBaTb, Hanpumep,
C NOMOLLbIO NapaMeTPOB CTATUCTUHECKOrO pacnpeieneHus, Taknx Kak cpegHee 3Ha4YeHne U cTaHgapTHOE OTKITOHEHWe.
BIGop matematuyeckoii hopmel NN NapameTPoB MYHKUKUM pacnpeaeneHunst 3aBUCHT OT psiga cneuundudeckux Tpedosa-
HUM K U3MEpPEHUAM.

CooTHOLEeHNE pa3MepoB HacTuL, HAXOAALWMNXCA B COBOKYMHOCTH, ONpedensieTcs MeTogoM U3MepeHnii, HanpvmMep
MEeTOAOM OMNTHYeckoro nogcyeta. MNpyv NPUMEHEHUN APYrMx METOAOB N3MEPEHWI, TAKUX KakK yIbTPa3ByKOBasi CNEKTPOCKO-
nus, onpeaensieMbiM NapameTpoM siBNseTcs obbem YacTuubl, NPYM ONTUYECKOM aHanm3e COBOKYMHOCTEW YacTuu —
MHTEHCUMBHOCTb pPacCesiHHOIO CBETa, KOTOpas ABNSeTCs PyHKumen 2—6-ro nopsagka ot pasmepa Yactvy. CoOoTBETCTBYIO-

3
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LWMe YCroBMSA crieayeT npegaycmaTpyeaTh B NPorpaMmMHoM obecneveHnm namepuTenbHbIX NPUGOpoB ¢ Lenbio npeobpaso-
BaHWs pacnpegeneHns MHTEHCUBHOCTU B pacrnpegeneHnm no Yucny u o6bemam namepsieMbixX 4acTuL,

A.2.3 BeiBoabl

MamepeHue pa3mMepoB YacTuL, — CnoxHas npobnema, BO3HUKatoLWas 13-3a Hanuymns 6onbLIoro Ynuena pasnnyHbiX
KOCBEHHBIX METO4OB M3MepeHui, YTO 3aTpygHsieT CpaBHeHWe pe3ynbTaToB, MOMy4YeHHbIX B pasHbix nabopaTopusx,
MCMONb3YIOLWMX pa3nuyHbie MeToAbl U3MepeHuii, 0OCOBEHHO NPU OTCYTCTBUM 3TaNOHHbLIX 06pa3uoB. M3-3a onncaHHbIX
BbllWe Npo6nemM ans 60MbWUHCTBA METO4OB ONpedeneHunsi pasmepoB YacTul He MoxeT BbiTb oGecneveHa MeTponoruyec-
Kasi IPOCINEXNBAEMOCTb Pe3ynbTaToB U3MepeHnin 4o eanHuy cuctemsl ClA. MeTponornyeckas npocrnexmBaemocTb BcexX
pa3nuyHbIX 3EKTOB, 3aBUCSLLMX OT pa3MepoB YacTul, MOXeT ObiTb ycTaHoBNeHa. OgHako B GOMbWIMHCTBE CNyYaes
paboTbl No o6ecneYeHntc MeTPONOrMYECKoM NPOCNEXNBAEMOCTH He NPOBEAEHbI.

PesynbTaTthl MU3MepeHui pasmepoB YacTuL HeobX04MMO CONMPOBOXAATh ONMcaHeM NPMMEHEHHOTO MeToga. YacTo
Heo6xogMmoe NPUMEHeHre faHHbIX O pa3Mepax HacTuLbl, HAaNpUMep A5 PacCMOTPEHUSI COOTBETCTBUS NPOAYKLIMM CaHW-
TapPHO-3NMAEMUONOIMYECKUM W TUTMeHnYeckum TpeboBaHusim BesonacHocTW, onpeaensieT BbiIGop cneunduyeckoro
MeToga usmepeHui.

A.2.4 Ccbinka Ha paboTbl gpyrmx TexHn4yecknx kommtetoB UCO

B pamkax MexayHapogHow opraHm3aumm no crangaprtusaummn (MCO) paspaboTtaHsl 06wme ctaHaapThl HA KOHKPET-
Hble MeToA bl UCCNe0BaHVSA XapaKTepUCTHK HacThL M NpeacTaBneHns pesynstaToB namepennn e ICO/TK 24 « Cuma, npo-
ceusaHue u Opyzue memolsi orpedeneHus epaHynomempuyeckozo cocmasa», MK 4 «Memods! onpedeneHusi
2paHynoMempu4ecKoz0 cocmasa, OmiuUYyHLIe Om POCeusaHusy.

Pa3paboTaHbl cTaHAapThl OTAENbHbLIX MPUKNAZHbIX OTpacnew, NPUMEHAIWMX TeXHONMOTUK C YacTuuamu, B
NCO/TK 146 «Kavyecmeo gosdyxax, MK 2 «Ammocgepa paboyux mecm» n UCO/TK 209 « Yucmeie nomeweHus u coom-
gememeayruwue peaynupyembie cpedsiy.

A.3 TepMMHEI, OTHOCALLMECH K U3MEPEHNAM pa3mMepoB YacTul

A.3.1 cpeaHui gnameTp yaenbHOW Nnowaan nosepxHoctTn: [uamerp, BoiMucneHHbim kak  specific  surface
OTHOLWeHWe obbema YacTuL bl K yaenbHOW nnowaan aacopbunoHHON NOBEPXHOCTU. area mean
diameter

MpumeyaHue— HacTosiee onpeaeneHne NpuMeHNMOo AN HENOPUCTLIX cchepuHecknx YactTuy Npy Npoee-
OeHun nccrnegoeanum ¢ nomolbo BOT-meToaa.

A3.2

ynbTpamernkaa yactuua: Yactuua c aKBMBaneHTHbIM ganameTpom meHee 100 Hm. ultrafine particle
[MCO 14644-6:2007, ctaTtbn 2.137]

MpvnmevaHusn

1 BONbLWWHCTBO HAHOYACTUL C reoMeTpuyeckmy pazmepamu ao 100 HM NpY U3MEPEHUAX CUNTAIOTCS YrbTPamern-
KUMMW.

2 Hanpumep, cuntatoT, UTo NONUCTUpOornbHble cepbl gnameTpom 100 HM MMELOT BEPXHEE NpeaenbHoe 3HaYeHne B
onpeaeneHny pasmepoB HAHOYACTUL W yrbTPaMerknx 4acTul, KOTopble NpegHasHaueHbl 415 onpeaeneHusl SKBUBaneH-
THbIX AMAaMeTPOB B a9poANHaMUKe U Npy ABWXeHUW. [TopucTble YacTrLbl 06nagaoT MeHbLNMUY SKBUBAITEHTHBIMW ONTHU-
YECKVMM W aspoAuHaMWYECKUMKU JuameTpamu, YeM HernopucTble Yactvubl. 1o CPaBHEHWUIO C MOMUCTUPONBHBIMU
HEenopwucThle YacTulbl ¢ Gonee BbICOKOW NIOTHOCTLIO 06naaatnT 6onblIMM aspoauHaMUYeCKUM SKBMBaANEeHTHbIM guameT-
pom.

A.3.3 akBMBaneHTHbIW guameTp: [uameTp cdepbl, OKa3bIBaOWMI Takoe Xe Bo3genctene  equivalent
Ha CpeACTBO M3MePeHUs Ans onpedeneHns pacnpegeneHns Yyactuy no pasmepam, Uto 1 namepsie-  diameter
masi vactumua.

MpnMmevaHusn

1 ®usnyeckre CBONCTBA, K KOTOPbIM OTHOCST 3KBUBANEHTHbIV AnaMeTp, 0603Ha4al0T C MOMOLLBLIO COOTBETCTBYIO-
wero nHgekca (MCO 9276-1:1998 [2]).

2 [napuckpeTHOro cyeTaYacTuy npubopamm, paboTarowmmMm Ha NprYHLKUNE paccesHNs CBETA, UCNONb3YIOT 3KBNBa-
NEHTHBIN ONTUYECKUIA AnameTp.

3 C nomowbio M3MepUTENbHBIX MPUGOPOB MHEPLMOHHOIO TUMa ONpeaensiioT aspoanHaMUYecKun auameTp.
A3pogvHaMUYeckuii AMameTp — 9To AMameTp cdepsb NNoTHOCTbI 1000 kr/mS, koTopas umeeT TaKy!0 e CKOPOCTb OCaX-
JEHUSA, YTO 1 YacTnLa C HEPOBHOWM NOBEPXHOCTLH0.
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Mpwunoxenne JA
(cnpaBo4Hoe)

CBefleHUA 0 COOTBETCTBUM CChINTOYHbIX MEXAYHapOAHbIX CTaHAAPTOB HaLMOHaNbHbIM CTaHOapTam
Poccuiickon ®epepauuu

Ta6nwuua OA1

O603HavYeHUe CChINMOYHOIrO MEXAYHAPOAHOIo CrteneHb 0O603HavYeHe 1 HanMeHOBaHWE COOTBETCTBYIOLLErO
CTaHaapTa COOTBETCTBUSA HaUWOHaNbLHOro craHaapTta
NCO 14644-6:2007 IDT FOCT P NCO 14644-6—2010 «MwcTbie nomelueHnss u
CBfiI3aHHblE C HMMMW KOHTpONMpyemble cpeabl. YacTe 6.
TepMuHbI»
NCO 9276-1:1998 — *
NCO 9276-6:2008 — *

* COOTBETCTBYHOLWMIA HAUMOHASBHBIA CTaHOAPT OTCYTCTBYET. [0 ero yTBepaeHuss pekoMeHayeTcs Nenornb3oBarb
nepeBog Ha PYCCKUIA 513bIK AaHHOIO MeXAyHapoaHoro ctaHaapra. Nepeso faHHOro mexayHapogHoro craHgapTa Ha-
xoauTcsa B PegepanbHOM MHOPMALMOHHOM (DOHAE TEXHUYECKMX PEMMamMEeHTOB U CTaHZAapTOoB.

MpumedaHune— B HacToswen Tabnmue Mcnonb3oBaHo crieaytollee ycriopHoe 0603HaveHne cTeneHn coot-
BETCTBUSA cTaHAapTa:
IDT — wAeHTWYHBIN CTaHaapT.
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Mpwunoxenve OB
(cnpaBo4Hoe)

CpaBHeHUe TepMUHONOrM4eckon ctatbu 4.7 1 ob6ocHoBaHue ee peAakKUMOHHOIo U3MeHeHUuA

Ta6nwuuya Ab.1

CTPYKTYPHBIA 3NeMeHT
HacTosLLEro cTaHaapTa

CTaTtbsl UCMONb30BAHHOIO MEXAYHapOAHOIO AOKYMEHTA

Xapakrepuctuka TeXHUHECKOro
OTKITOHEHUS! N MPUYNHA €ro
BHECEHUS!

MyHkT 4.7

4.7 xkBaHTOBasa Touka: Kpucrtannu- quantum dot
Yeckas HaHo4acTuLa, KoTopas NPosiB-

nsieT CBOW CBOWCTBA B 3aBMCUMMOCTU OT

pasmepa 6narogapsi KBaHTOBbIM 9g-

heKTam KOHEYHBIX 3MEeKTPOHHbIX COCTO-

SHUN

Ucnonb3oBaHHoe B ISO/TS 27687
onpegeneHne oxsBaTbiBaeT 4acTb
U3nYeCKn peanusyemblXx KBaHTO-
BbIX TOYEK U HE YBSI3aHO C OCHOBHbI-
MW KPUTEPUSIMN HAHOTEXHOJTOTUIA.
Onpegenexve, npuBeAeHHOE B
HacTosIlLeM CTaHpapTe, COOTBe-
TCTBYET NPUHATOMY B OTEYECTBEH-
HOW HAy4yHOM W  CNPaBOYHON
nuTeparype, yBA3aHO C OCHOBHbLIMU
KpUTEPUSMU HAHOTEXHONOIMIA,
OXBaTbiBaeT BCE BWUAbl KBAHTOBbLIX
TOUY€EK M HE MPOTUBOPEHUT UCTIONL30-
BaHHOMY B MEXOyHApOAHOM [10Ky-
MEHTE OMpeAEeEneHuio
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