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YYHO-UCCNeaoBaTeNbCKUIA MHCTUTYT CTaHgapTM3aumm u ceptucomkaumm B mawmnHocTpoeHumy (BHUMHMALL)
Ha OCHOBE ayTEHTUYHOro nepeBoda Ha PYCCKWIA A3bIK aHINMOA3bIMHON BEPCUM MEXOYHAPOAHOIO AOKYMEHTA,
YKa3aHHOro B NyHKTE 4

2 BHECEH TexHuuyeckum KomMUTeETOM No cTtaHgaptusauumn TK 441 «<HaHoTexHONOrumy»
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4 Hacrosawmii ctTaHAapT UASHTUMYEH MexayHapoaHOMY AoKyMeHTy ISO/TS 17200:2013 «HaHoTexHono-
rmn. HaHovactuubl B BMAE nopoLuka. Xapakrepuctuku u namepenus» (ISO/TS 17200:2013 «Nanotechnolo-
gy — Nanoparticles in powder form — Characteristics and measurements», IDT).

HaumMeHoBaHMe HACTOALLEro CTaHAAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUS YKA3aHHOMO Mexay-
HapOAHOro AOKyMeHTa Ans npuseaeHus B coorsetctame ¢ FOCT P 1.5 —2012 (nyHkT 3.5).

Mpu NpuMeHeHUN HACTOALLEro CTaHAAPTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CChINTOYHbIX MEXAYHa-
pOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHAmNbHbLIE U MEXTOCYAAPCTBEHHbIE CTAHAAPTbI, CBEAEHNA O
KOTOPbIX NPUBEEHbI B AONOMHUTENBHOM Npunoxenun OA
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onybrnukoeaHo 6 bnuwxalilueM 6biflyCKe eXeMEeCAYHO020 UHHOPMaUUOHHO20 yKasamens «HauuoHarbHbie
cmaHOapmbly. Coomeemcemeyiouas UHopmayus, yeedOMIIeHUEe U MEeKCMbl pa3Melyalomcess makke 6
UHhopMauuoHHOU cucmeme obwe20 Nonb3oeaHus — Ha ohuyuanbHoM calime dedepanbHO20 azeHmemea
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BBeneHue

Mpu pazpaboTke HOBLIX MATEPUANIOB U TEXHONOIMM, BKIOYASA HAHOTEXHONOrMK, TpedyeTcsa nHdopmaums
0 XapaKkTepucTuKax matepuanoB, Heobxoaumas Ans OPraHoOB WHCMEKLMW, N3TOTOBUTENAM U noTpedbutensam,
pa3paboTku COOTBETCTBYIOLLMX CTAHAAPTOB HA KOHKPETHLIE BUAbLI Marepuanos. [nsa nonHoLeHHoro odmeHa
UHcopmauneil HeobXoAUMO HarMune yCTaHOBMIEHHbIX U COrNacoBaHHbIX TpeboBaHuii K marepuany. OaHako
GOnNbLUMHCTBO XapakTepuCcTUK HAHOMaTepuanoB HEBO3MOXHO ONPeAenUTb 0OLLENPUHATEIMU METOA4AMU N3Me-
PEHUI, YTO MOXET CTaTb NPUYMHOI NONYYEHUA HECONOCTABUMbIX U HECOBMECTUMbIX PE3YILTaTOB USMEPEHUA,
BbI3BaTb HEAOPAa3yMEHMUsI MPU NPOAAXKE UNU Nepeaade TEXHONOruin. bonee Toro, OTKPLITUE HOBLIX BUAOB Ha-
HoMaTepUanos NPMBOAMUT K YBEINMYEHMIO YUCNA XapaKTEePUCTUK MaTepuanos, KOTOpble He0bxoaumo onpese-
NWUTb M YCTaHOBUTBL Ansl obecneyeHns BCex 3auHTepecoBaHHbIX CTOPOH COOTBETCTBYIOLLIEN UHOpMaLMei.

C uenblo onpeaeneHns u yctaHoBneHus TpeboBaHui K KOHKPETHLIM BUAAM HaHOMAaTepnanoB OCyLLECT-
BMNAOT CUCTEMATU3ALMIO MX XapPaKTEPUCTUK B 3aBUCUMOCTH OT 06nacTn NnpuMeHeHUsa nytem opMmpoBaHns
nepeYHsi OCHOBHbIX XapaKTEPUCTUK U pa3paboTkn COOTBETCTBYIOLLMX CTaHAApTOB, Hanpumep [4], [5].

ChopMUPOBaHHBII NepeyeHb XapakTepucTUK NPOMbILLNEHHbIX HAHOOOBLEKTOB ANA NPUMEHEeHUs cneuy-
anucTamu, oCyLLeCTBRSIIOWMMMN AeATENbHOCTb B Pa3NUYHbIX 06NacTsx, yCTaHoBMEH B [6].

B pamkax MCO/TK 229 «HaHOTEXHONMOrMU» OCYLLECTBASIETCA pa3paboTka MexayHapoaHbIX AOKYMEHTOB
BMAa TEXHUYECKUX TpeDOoBaHWiA, yCTAHABNMBAIOLLMX NEPEYEHb OCHOBHbLIX XapakKTepuCTUK Pa3NMYHbIX HAHOMA-
Tepuanos, COCTOSLLMX U3 HAHOOOBLEKTOB. HacTosALWMIN cTaHaapT yCTaHaBNMBAET NEpevYeHb OCHOBHBIX Xapak-
TEPUCTUK Pa3NIMYHbIX HAHONOPOLLKOB, COCTOALLUMX N3 HAHOYACTUL.

C uenbio YyCTaHOBNEHUS eAuHbIX TpeboBaHuii K HAaHOMaTepuanam, yaoBneTBOPAIOWMNX UHTEPECaM Op-
raHoOB MHCMEKLUM, U3roToBUTENEN U NOTpeduTenen, B HACTOSALLEM CTAHAAPTE K OCHOBHLIM XapaKTepucTukam
HAHOMOPOLLUKOB OTHECEHbI XMMUYECKMIA COCTaB, KPUCTANNUYECKasi CTPYKTYpa, pasMepsl 4actuy U yaensHas
nnoLiaib NOBEPXHOCTU, KOTOPbIE OTPAXKAIOT XMMUYECkne, hM3nyeckmue u noBEpPXHOCTHLIE CBOMCTBA HAHOMA-
Tepuanos. OaHako npu onpeaeneHn OANHAKOBbLIX XapaKTePUCTUK OAHUX M TEX XK€ HaHOMAaTepnanos pasnuy-
HbIMW MeTOAaMKn C pa3HbiMU 3HAYEHUSAMU NOrPELUHOCTU HEMNb3A rapaHTUpoBaTb Nony4eHne conocrtaBuMbiX u
COBMECTUMbIX PE3YNLTaroB namepeHun. [inga pewweHnsa 4aHHON npobnembl He0BX0AUMO HanNU4Kue cTraHaapTu-
30BaHHbIX METOA0B, 06ecneunBaloLLMX METPONMOTMYECKYIO NPOCEXMBAEMOCTb PE3YNbTaTOB M3MEPEHU.

B HacTosiLLeM cTaHgapTe npuBeAeHbl 00LWen3BeCTHbIE METOALI U3MEPEHUI, B KOTOPLIX NPUMEHSIOT Cce-
pWitHO BbiNyckaeMoe 0bopyaoBaHUE C COOTBETCTBYIOLLMM NPOrpaMMHbIM o6ecneveHneM o6paboTku AaHHbIX,
NO3BOISAIOLLEE NOJy4aTh COMOCTABUMbIE U COBMECTUMBIE PE3YNbLTaThl B PA3AMYHLIX UCNLITATENbHLIX naGopa-
TOPUAX NPU YCNOBUA (PYHKLIMOHUPOBAHUSA B HUX CUCTEMbI MEHEDKMEHTA Ka4yeCTBa.

Ons BbINOMHEHMSA U3MEPEHUI METOAAMU, CBEEHUA O KOTOPbLIX NMPUBEAEHbI B HACTOSALLEM CTaHAapTe,
OOMXKHbI ObITb COGMNoAEHbI criegylome TpeboBaHus:

- HanM4uMe pykoBOACTB NO 3KCMnyaTauum CpeacTB U3MepPEHUN;

- Hann4me COOTBETCTBYIOLLETO NPOrpaMMHOro obecneveHus anst 06paboTku AaHHbIX;

- HanuM4ue keanudUUUPOBAHHOTO NepcoHana.

[aHHble TpeboBaHMA B HACTOSAILLIEM CTaHAaPTE NPUBEAEHDI C LIENbIO 00eCnevYeHns BOSMOXHOCTU BbINON-
HEeHNA HeOBXOAUMbIX M3MEPEHUI B HE3ABUCUMBbIX UCTbITATENbLHLIX Taboparopusix. B HacTosAwem craHpapre
3HaYeHWA XapakTepUCTUK HAHOMOPOLLKOB HE YCTAHOBIEHbI, TAK KaK 3HAYEHUS XapakTePUCTUK HAHONOPOLLKA
KOHKPETHOTO BUAA AOIPKHbI ObITb YCTAHOBMEHbI B COOTBETCTBYIOLLUMX HOPMATUBHBIX JOKYMEHTax B 3aBUCUMO-
CTK OT 06NnacTu NPUMEHEHMUS U COrNacoBaHbl MEXY 3aMHTEPECOBAHHLIMU CTOPOHAMU (OpraHaMmn MHCNEKUUN,
N3roTOBUTENAMU U NOTPEdUTENSMM).

HaHOTEeXHONOrMM — CTPEMUTENLHO Pa3BMBAIOLLEECA HaNpaBneHUe Hayku M TEXHWUKW, NOITOMY npu
MOMb30BaHMW HACTOSLLUMM CTAHAAPTOM LienecoobpasHo UMETb NpeAcTaBneHMe O AOCTWKEHUSAX B obnactu
“ccneaoBaHWin HAHOTEXHONOTUI U UX BITUSTHUM HA OKPY>XKAIOLLYIO Cpeay, 340poBbe M 6e30MacHOCTb YenoBeka.

[ns oueHkn onacHOCTM HAHOMOPOLUKOB ANA OKPYXXAloLen cpeabl U 340PpOBbsi YenoBeKa A0nycKaeTca
npumMeHnaTs [7]. HacToswmi cranaapt npegHasHayYeH Ans npUMEeHeHUs cneumanucTamMmm, oCyLLeCTBNAIOLLMMN
CBOIO AEATENMbHOCTL B 06MaCTU HAHOTEXHONOTUIA.
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HAUMWOHANBbHBIN CTAHAOAPT POCCUUCKON GEARLEPALUM

HAHOTEXHONOIMMun

Mopowku U3 HaHoyacTul.
OCHOBHbIe XapaKTepPUCTUKU U MeToAbl UX onpeaereHnsn

Nanotechnologies. Powders from nanoparticles. Basic characteristics and methods for determination

Dara BBeaeHna — 2018—09—01

1 O6nacTb NpMMeHeHuUsA

HacTosimin ctaHaapT pacnpocTPaHAETCA HA NOPOLLKM, COCTOSILLME W3 HAHOYACTUL, (anee — HaHomMo-
POLLIKM), U YCTAHABNWBAET NepeYeHb OCHOBHbLIX XapakTepPUCTUK HAHOMOPOLLKOB U COOTBETCTBYIOLLIMX METOA 0B
UX OnpeaeneHus.

HacTosawmi craHgapT He yCTaHaBWBAET 3HAYEHUS XapaKTEPUCTUK HAHOMOPOLLKOB M HE paccmarpusa-
€T BO3/€eiCTBME HAHOMOPOLIKOB HA OKPYXaIoLLyI0 Cpeay, 310poBbe M 6e30NacHOCTb YenoBeKa.

2 HopmaTtuBHbI€ CCbINIKU

Hwxeyka3aHHble CTaHAapTbl COAEPXKAaT MOMOXEHUSA, KOTOPblE MOCPEACTBOM CChINIOK B JaHHOM TEKCTe
COCTaBNSAIOT NOMOXEHWA HACTOALLEro cTaHaapTa.

Ons jaTMpoBaHHbIX CCbINIOK MPUMEHSIOT TOMBKO TY BEPCUIO, KOTOPas Bbina ynoMsiHyTa B TekcTe. [4ns He-
[aTUPOBaHHbIX CCbINOK HE06X0AMMO UCMONbL30BaTL CaMOe NocneaHee usgaHue 4oKyMeHTa (Bkrniodas nobble
nonpaskm).

NCO 9277:2010, Determination of the specific surface area of solids by gas adsorption — BET method
[OnpeneneHve yaennHOW NnowaaM NOBEPXHOCTU TBEPAbIX TeNn no aacopbuuu rasa ¢ NpUMEHEHUeM MeToaa
BpyHayapa, OmMmerta u Tennepa (metog B3T)]

NCO 13322-1, Particle size analysis — Image analysis methods — Part 1: Static image analysis meth-
ods (AHanu3 rpaHynometpuyeckuii. Metoabl aHanu3sa nsobpaxenui. Yactb 1. Ctatudeckue MeToaibl aHanmaa
n300pakeHni)

MNCO 14488, Particulate materials — Sampling and sample splitting for the determination of particulate
properties (Marepuansl Ha OCHOBe TBepAblx YacTul. OT6op u aeneHue npob Ans onpeaeneHusl XxapakTepu-
CTUK YacTuLy)

NCO/TC 27687, Nanotechnologies — Terminology and definitions for nano-objects — Nanoparticle,
nanofibre and nanoplate (HaHotexHonornu. TepmuHbl U onpeaeneHns HaHoooLekToB. HaHouacTuya, HaHOBO-
NOKHO U HAHOMMNACTUHA)

3 TepmuHbI 1 onpeaeneHust

B Hactosiwem craHgapte npumeHeHbl TepMuHbl N0 MCO/TC 27687, a Takke cneayowme TEPMUHLI C
COOTBETCTBYIOLLIMMU ONpPEeAENEeHNSAMMU:
3.1

npoceevynBalolan INeKTPOHHaA Mukpockonua; NM3M (transmission electron microscopy; TEM):
Metoa nccnegosaHna o6bekTa ¢ NOMOLLLIO MUKpOckona, hopmupytowero usobpaxeHue o6bLekTa unu ero
ANDPAKLIMOHHON KAPTUHLI 3NEKTPOHHBLIM MYYKOM (3NEKTPOHHLIM 30HAOM), NPOXOAALLMM CKBO3b 3TOT 0Ob-
€KT 1 B3aMMOAENCTBYIOLUI C HUM.

[MCO 29301:2010, cratbsa 3.37]

M3paHue ocpmumanbHoe
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3.2 pudpakumna peHtreHoBCKOro usnyvenusa (X-ray diffraction; XRD): fBneHue paccesHus peHTre-
HOBCKOIO W3MyYEHWUA B pe3ynbTate B3auMOLENCTBUSA C BELLECTBOM, Nexallee B OCHOBE METO4Aa PEHTIEeHO-
CTPYKTYPHOrO aHanusa, B KOTOPOM U3 CHOPMUPOBAHHON ANGPAKLMOHHON KapTUHbI NOyYaloT nHdopmauuto
0 CTPYKTYpe uccnegyemoro obbekra.

33

yOoenbHas nnouwaab NnoBepxHOcTH (specific surface area): OTHowweHMe o6Liel (BHYTPEHHEN U BHELL-
Hel) nnowjaan NoBepPxXHOCTH BELLECTBA K €ro Macce.
[MCO 9277:2010, cTatea 3.11]

MpuMeyaHune — B HacTosLeM cTaHhapTe obLLyIo NoLaab NOBEPXHOCTY BellecTBa onpeaensioT no Konu-
YecTBY afcopbupoBaHHOro raza Mmetogom BpyHayapa, OmmeTa n Tennepa [14].

34

anametp Pepe (Feret diameter): Paccroanne mexagy ABYMA napannenbHbIMU KacaTenbsHbIMU, Npo-
BE4EHHbIMU K MPOTUBOMONOXHBIM CTOPOHAM W300PaXXEHUA YacTuLlbl.
[MCO 13322-1:2004, craTtbs 3.1.5]

4 OCHOBHbI€ XapaKTepUCTUKM HaHOMOPOLIKOB

[NepeyeHb OCHOBHbIX XapPaKTEPUCTMUK HAHOMOPOLLKOB C YKa3aHMEM COOTBETCTBYIOLLIMX METO0B MX Onpe-
JeneHus npuseaeH B Tabnuue 1.

Tabnuua 1—lepeyeHb OCHOBHBIX XapaKTepuCTUK HaHOMOPOLLIKOB C YkasaHUEM COOTBETCTBYIOLLMX METOA0B UX Onpe-
Aenexvs

HanmeHoBaHne EanHuua MeTop onpeaeneHna xapakTepucTUku
XapaKTepucTukn n3MepeHns (B COOTBETCTBMMU C pasfernom 6)
1 Xumudecknii coctas (Maccosas r/r (%) Mo 6.1. MeToa pomkeH obecneunsaTb MeTponoruye-
[l0NnA BellecTBa) HaHOMOPOLLIKa CKYI0 NPOCNEXUBAEMOCTb Pe3ynsTaToB U3MEepeHuit
2 YpenbHas nnowagb NoBepxXHOCTH M2/ MeTop BpyHayapa, OMmMeTa U Tennepa

3 XapaKTepucTukA KpucTanindeckoi | EauHnua usmepe- | MeToasl, OCHOBaHHbIE Ha ANPPaKLUN PEHTIEHOBCKO-
CTPYKTYpPbl WNKM MonspHas Aons (4ns | Hus xapaktepuctu- | ro usnyqenus

pacTBOPUMBIX HaHOMOPOLLIKOB) Ku unu mMone/mMonke
4 CpefHuii pa3Mmep KpucTannude- HM MeToabl, ocHOBaHHbIE Ha AUdpaKLUN PEHTTEHOBCKO-
CKUX YacTuL ro U3Ny4eHus, ¢ npuMeHeHnem cdpopmynel Lieppepa
5 CpefHuii pasmep NepBUYHBLIX Ya- HM MpocsevnBatoLLan 3NeKTPOHHAA MUKPOCKONUA

CTUU U CTaHf4apTHOE OTKNOHEHue

3Ha4YeHNA XapakTepUCTUK AOIDKHbLI ObiTb YCTAHOBNEHbI B CTaHAAPTaX UMM TEXHUYECKMX YCNOBUAX Ha
KOHKPETHbIE BUAbLI HAHOMOPOLLKOB. Pe3ynkrarbl onpeaeneHus xapakTepucTuk AOMMKHbI ObiTb 3aperncTpupo-
BaHbl B NPOTOKONE, BKNIOYas CBEEHUS, NPUBEAEHHbIE B pasaene 7.

Xapakrepuctukn 1—4 onpeaensiior y HAaHONOPOLUKOB, COCTOALLMX U3 KPUCTaNNUYEeCKUX HaHo4acTuu.

Xapaktepuctukm 1, 2, 5 onpeaensiioT y HAaHOMOPOLUKOB, COCTOALLMX U3 HEKPUCTANNUYECKUX HAHOYaCTuUL.

NMpumevyaHune — MNpu HeoGXO[UMOCTU XapaKTEPUCTUKY 5 oNpeaenstoT ¥ HAHOMOPOLLKOB, COCTOSILLMX U3 KpU-
CTannuYeckux HaHo4acTuy

5 OT60p M nogrotoBka Npo6

[nsa onpegeneHns xapakTepuCTMK HAHONOPOLLKA OTOMpaloT npeacTasuTenbHyo npody no MCO 14488.
Mpu ot6ope u nogrotToBke Npob cneayer yuuTbiBaTb BAMSAHME Pa3nNUYHbIX PaAKTOPOB, B TOM YACKHE YC-
NOBUIN OKPYXaIOLLEN cpeabl, HA XapakTEPUCTUKN HaHONOPOLWKA. [Npu BLINOMTHEHUN U3MEPEHUI CreayeT npu-
MEHSTb COOTBETCTBYIOLME MONPABKU UNWU COCTaBMNAIOLLUE NOrpeLiHocT. Hanpumep, mexaHuyeckue Bo3aen-
CTBUA Ha Npoby HAHONOPOLLKA MOTYT MPUBECTU K pa3pYLLEHUIO arperaTos n/unu arnoMepaTos U NoOBUATL HA
pesynbraTtbl onpeaeneHns cpeaHero pasMepa yactuu, NpUeecTu K gecopMmaLm KpUCTannos U NOBMNUATL Ha

2
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pesynbTaThl OnpeaesieHns CpeaHero pasMmepa KpUcTansmyecknx 4actuy MetogamMn, OCHOBaHHbIMU Ha And-
pakuMu pPeEHTreHOBCKOro U3ny4yeHusi, ¢ npuMeHeHmeM copmynbl LLeppepa.

MpuMmeuvanuns

1 O6Lwwue cBefeHus o npoleaypax oTéopa npob npuBeaeHs! B [2].

2 Mpu pa3paboTke METOANK U3MEPEHUI CNEAYET YYUTLIBaTL, YTO NpoLiecckl oToopa 1 NoAroToBKW Npob, BeINosiHe-
HWSA 3MepeHuiA, MpUMeHsaemble AN onpefeneHns 0aHON KOHKPETHOW XapakTepucTUKN, MOryT oKkasblBaTb CyllleCTBEHHOE
BMUSHWE Ha ApYyrue xapakTepucTUKU HaHomopollka. Hampumep, npolecc AUCNeprupoBaHns, NpuMeHAeMbId Npu nop-
rotoBke Npob AN BEINOMHEHMS M3MEPEHU A METOLO0M NPOCBEYMBAIOLLEN 3NeKTPOHHOW Mukpockonuu (MOM), okasbiBaeT
CYLLEeCTBEHHOE BIMSAHWE Ha pe3ynsraTel U3MepeHuid yaensHoM nnowaamn noBepxXHocTU HaHonopoLlka. B gpyrom crnyyae
npw paspaboTke METOANK N3MEPEHWIA CrefyeT yYNTbIBaTb, YTO OAHY U Ty Xe npoby, oTobpaHHY U MOATrOTOBMEHHYIO ANA
onpeAeneHns ofHOW XapakTepucTUKkN C MPUMEHEHNEM OfHOro MeToAa, MOXHO UCMOMb30BaTk AMNA ONpeAeneHuns Apyroi
XapaKkTepucTUKN ¢ NPMMEHeHneM Apyroro metoaa. Hanpumep, npoby, NOArOTOBMEHHYIO ANS onpeAeneHns KpucTannmye-
CKOW CTPYKTYpbl HaHOMOPOLLKa MeTofaMm1, OCHOBaHHEIMI Ha AUMPaKLMM PEHTTEHOBCKOrO M3ITy4eHMWs,, MOXHO UCMOMNb30-
BaTb ANA onpefeneHnsa cpefHero paaMepa KpuctTannmyecknx YacTuly MeTo4aMu, OCHOBaHHLIMU Ha Andpakuymu peHTre-
HOBCKOrO U3My4YeHus, ¢ npumeHeHnem dopmynbl LLieppepa, He npMHUMasn BO BHUIMaHUE CUCTEMaT4YecKyto NorpeLlHocTb
oT6opa M NoLroToBKM Npobebl.

TpaHcnopTUpoBaHue, XxpaHeHue, oTGOP 1 NOATrOTOBKY NP0 OCYLLECTBNSIOT B COOTBETCTBUM C TpeboBa-
HUAMW HOPMATMBHbIX JOKYMEHTOB Ha HAHOMOPOLLIOK KOHKPETHOIO BUAA.

6 MeTtoabl onpeperieHns1 OCHOBHbLIX XapaKTeépucTuK HaHONMOpPOLWKOB

Mpw BLIMOMHEHUA U3MEPEHMWIA CreAyeT YUUTbIBATb, UTO XAPAKTEPUCTUKN HAHOMOPOLLKOB, COCTOSILLMX
M3 HAHOYACTUL, C MOAUMULIMPOBAHHOI NMOBEPXHOCTLIO, B TOM YUCHE C MOAUMULMPOBAHHBIM MOKPLITUEM MO-
BEPXHOCTHU, U MOANMDULNPOBAHHLIX HAHOYACTUL, COAEPXaLLMX arperatbi U/MNKU arnomeparbl, UMEKOT Cyllie-
CTBEHHbIE OTMIMYMS OT XapaKTEPUCTUK HAHOMOPOLLKOB, COCTOSILUIMX U3 UCXOAHBIX HEMOANULIMPOBAHHLIX Ha-
HoyacTul,. MosToMy B CTaHAAPTaX HA KOHKPETHLIE BUAbLI HAHOMOPOLLIKOB AOMkKHbI GbITh NPUBEAEHBLI CBEAEHUS
0 TOM, SIBMSIETCS N HAHOMOPOLLOK MOAUKULMPOBAHHLIM MAKN HET, a TAKKE YCTAHOBIIEHbI XapaKTEPUCTUKMN
MOAMMDULMPOBAHHBIX UM HEMOAUDULIMPOBAHHBIX HAHONOPOLLKOB COOTBETCTBEHHO.

TpeGoBaHUsA K BbLINOMHEHWIO U3MEPEHNI AOMKHLI ObiTb YCTAHOBMEHbI B JOKYMEHTALUU CUCTEMBI Me-
HEIPKMEHTA KayecTBa UCMbITaTenbHON naboparopun. Cpeactsa M3MEPEHU AOIDKHbI ObITb NOBEPEHbI, OTKa-
nuBpoBaHbl 1 aTTECTOBAHbI B COOTBETCTBUM C YCTAHOBMEHHbIMU TpebosaHuamu. Ona kanubpoBkn cpeacTs
U3MEPEHWNIA, KBaNMMMUKALMOHHBIX UCNbITAHUA, aTTecTaLumMn METOAUK U3MEPEHUI NPUMEHSIIOT, NPU HaNMYKM,
COOTBETCTBYIOLLME aTTECTOBAHHbIE CTAHAAPTHbLIE 06pa3Lbl HAHOMNOPOLLKOB.

6.1 Metoabl onpeaesnieHUA XMMUYEeCKOro coctasa

[Ans onpeaeneHna XMMUYECKOro coctaBa HaHOMOPOLLKA NPUMEHSIOT OANH UMK HECKOMNbKO METOA0B W3-
MepeHui C COOTBETCTBYIOLLIMMU METOAAMU NMOATOTOBKU NPOB U KOHTPONA Ka4ecTBa uamepeHun, obecnevmsa-
IOLLIMMU METPOMNOrNYECKYI0 NPOCNEXMBAEMOCTb PE3ynbTaToB MaMepeHun. Metoabl uaMepeHuii Bbibupator B
3aBUCMMOCTU OT XMMWUYECKOro cOocTaea BeLlecTBa. [nA onpeeneHns XMMMYeCcKOro cocraBa HaHOMOPOLLIKA
NPUMEHSIOT CrieayoLne MeToibl U3MEPEHUN:

- TUTPUMETPUIO;

- FPaBUMETPMUIO;

- PEHTreHONYyopeCcLEHTHYIO cnekTpomeTputo (PPC);

- MacC-CMeKTPOMETPUIO C MHAYKTUBHO CBA3aHHON nna3moi (MCIM-MC);

- ONTUYECKYIO SMUCCUOHHYIO CNEKTPOMETPUIO C MHAYKTUBHO cBsI3aHHOMW nnasmon (MCIM-03C);

- BbICOKOI(W(PEKTUBHYIO XKMAKOCTHYIO Xpomartorpaduio (B3SXKX);

- ra3oByo0 xpomaTorpaduio - macc-cnektpoMerputo (FX-McC);

- CMEKTPOCKONUIO AAEPHOT0 MarHUTHOTO pe3oHaHca (AMP-cnekTpocKonus);

- aToMHo-abcopbunoHHyto cnekTpomeTputo (AAC);

- PEHTIEHOBCKYIO (DOTOSNMEKTPOHHYIO cnekTpockonuio (PP3C);

- MHdpaKpacHyio cnekTpockonuio ¢ npeobpaszosaHuem dypbe (Pypbe-UKC);

- MHPPAKPACHYIO CNEKTPOCKOMNMUIO HAPYLLEHHOMO MOSIHOrO BHYTPEHHero oTpaxeHus (MKC-HIMBO);

- MH(paKPaCHYIO CNEKTPOCKOMUIO HAPYLLUEHHOTO NOJIHOTO BHYTPEHHETO OTpaXKeHUs ¢ NnpeobpasoBaHeEM
dypbe (Pypbe-MKC-HIMBO);

- MacC-CMeKTPOMETPUIO BTOPUYHBLIX MoHOB (MCBW).

[ns onpegeneHus XMMUYECKOrO COCTaBa HaHOMOPOLLKOB AOMYCKAETCA MCNONb30BaTb METOAbl U3Me-
PEHUIA, NPUMEHsIEMbIE ANA onpeaeneHns XapakTepPUCTUK KOHKPETHLIX HAHOMOPOLLKOB, HAaNnpuMep ABYOKUGH
TuTaHa [1] u yrnekucnoro kansyma [3].
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6.2 MeTtoabl onpeaeneHus yaesrbHOM nnowaau NnoBepXHOCTH

YaenbHyo nnowaab NOBEPXHOCTU HAHOMOPOLLKOB onpeaensaioT metoaqom BpyHayapa, Ommera u Ten-
nepa (Metog B3T) B cooTBeTcTBUU C NCO 9277:2010. YaenbHylo nnowaab NoBepxHOCTU MeTogoM BT KOH-
KPETHbIX BUAOB MaTepuarnos J0NycKaeTca onpeaensitb B COOTBETCTBUU C [8].

Mpu npoBeaeHun namepenuit metogom 63T gomkHa BbITb 06ecneYeHa MeTponornyeckas NpocnexuBa-
€MOCTb pPe3ynsTaToB U CTaHaapTHbIX 06pasLoB

6.3 MeToabl onpeaeneHnUs KPUCTANSIMYECKOW CTPYKTYPbI

Kpucrtannuueckyto CTPYKTYpy HaHOMOPOLLKOB ONpeaensoT MEeTodamu, OCHOBaHHbIMU Ha audpakuum
PEHTIEHOBCKOTO U3Ny4Y€HUsi, C NPUMEHEHUEM PEHTIeHOBCKOTO AUMPaKTOMETpa C COOTBETCTBYIOLMUM MpO-
rpaMMHbiM oBecneyeHdumem [10], [11].

MamepeHus BbINOMHAIOT NPY 3aA4aHHBIX 3HAYEHUAX ANUHBI BOMHBI PEHTTEHOBCKOTO U3MYyYEHUs, KOTOPbIe
JOMKHbI ObITb YCTAHOBMEHLI B CTaHAApTaX UMM TEXHUYECKUX YCNOBUAX HA KOHKPETHBIW BW HAHOMOPOLLKA.
3HauyeHus, NoNy4eHHbIE NPU oNpeaeneHn NepMoaoB KPUCTaNMMYeCKOW peLLIeTKU HaHOMOPOLLKA, CPABHUBAIOT
CO 3Ha4YEeHUAMMU, YCTAHOBMEHHbLIMU ANS aTTECTOBAHHBIX CTAHAAPTHbLIX 06pa3sLoB.

6.4 MeTtoabl onpeaeneHus cpeaHero pasmepa KpuctarsiM4yeckux yactuy

CpegHuin pasMmep KpucTannm4yecknx 4acTul, HAaHONOPOLUKOB ONpeAensioT METOAaMU, OCHOBAHHbLIMU HA
audpakuum peHTreHOBCKOTO U3NMyyYeHus, C MPUMEHEHWEM PEHTTEHOBCKOrO AudpakToMeTpa ¢ COOTBETCTBY-
oLWKUM nporpaMmMHbiM obecnevenunem [10], [11]. CpeaHuit pasmep KpUCTannMYeckux 4YacTuL, HAHOMOPOLLKOB
BbIYMCIIAOT N0 hopmyne LLeppepa.

[ns onpeaeneHuns cpegHero pasmepa KpucTanimyeckux YacTul, NPUMEHSIOT Te Xe NPoObl M M3MepUTernb-
Hoe oGopyaoBaHue, KOTOPbIEe CNOMb3YIOT NPW ONPEAENEHNN KPUCTanMYECKOM CTPYKTYPbl HAHOMOPOLLIKOB.

6.5 MeToakl onpeaeneHus cpegHero pasMepa nepBUYHbLIX YacTUL U CTAHAAPTHOIO OTKITOHEHUA

CpeaHuii pazmep NepBUYHbIX YacTUL, HAHOMOPOLLUKOB M CTAaHAAPTHOE OTKIMOHEHWE onpeaensiioT MeTo-
aom M3M. MoarotoBky Npo6 HAHONOPOLLKOB ANIS1 BLIMOMHEHUS M3MEPEHUI OCYLLECTBNSIIOT B COOTBETCTBUMU C
NCO 14488, [2], [12], aHanu3 n3obpaxeHuin — B coorBeTcTBUM ¢ UCO 13322-1 unu gpyrum HOPMaTUBHLIM
JOKYMEHTOM, YCTaHaBMMBAKOLLMM TPeOOBaAHUA K aHANU3y U300paXKeHUI, NonyYeHHbIX metogom MN3OM. Mpu
aHanuse n3oOpaXKeHUI BbISBNAIOT NEPBUYHBLIE YaCTULbI U ONPEAEnsIoT UX pa3mepbl. Pasmepbl NepBUYHbLIX
4YacTul onpegensioT Ha OCHOBE pe3ynbTaToB U3MEPEHUI SKBUBAMNMEHTHbIX AUAMETPOB CHEPUYECKUX HAHO-
yactuy unu auametpa depe oTaenbHbIX HAHOYACTUL AU X COBOKYNHOCTEN. Ha 0CHOBE pacnpeaeneHns HaHo-
4YacTuL No AMaMeTPy BbIYMCNSIOT CPEAHUI pa3mep NEPBUYHBLIX YacTUL, coaepxalumxca B npobe, u craHaapr-
HOE OTKIIOHEHMeE.

3HauyeHust maciurabHoro koaduumeHTa BuACon3oGparkeHUa NPOCBEUYNUBAIOLLETO SNEKTPOHHOTO MUKPO-
cKona AOoMmkHbl ObITb yKa3aHbl B cepTudmkare o kanubposke u B nacnopre (dopmynspe).

7 CBeaeHus, nogrexaime perucrTpauvm

MpoTokon AOMmKeH coaepXarb creayloLue CBeaAeHUs:

a) naAEeHTMUKALMOHHBbIE AaHHbIE (HAMMEHOBAHUE MaTepuana, XuMM4YeCckoe HauMeHOBaHue);

b) cCbInKy Ha HACTOALLMI CTaHAApT,;

C) UH(phopMaLMIO 0 MeToAAX onpeaeneHns XapakTepucTuk;

d) pesynbrarbl MU3MEpPEHUit xapakTepuctuk 1—4 (umucno npo6, cpeaHee 3HaYeHME U CTaHAaAPTHOE OT-
KNOHEHue);

€) pe3ynbrartbl U3MEPEHUI XapakTePUCTUKM 5 (YMCO YacTuUL, MCNOMb3yeMbIX NPU onpeaeneHnun cpea-
Hero pasmepa, 3HayeHue CpefiHero pasmepa NEPBUYHLIX YACTULL U CTAHAAPTHOE OTKIIOHEHUE);

f) nHdbopmMaLumIo 0 MOObLIX OTKMOHEHUAX OT NPUMEHAEMbIX METOA0B U3MEPEHUN;

@) pe3ynbraTbl CONOCTABNEHUSI aTTECTOBAHHbIX 3HAYEHUI XapaKTePUCTUK CTaHAAPTHLIX 06pa3sLoB U no-
TNy4eHHbIX 3HAYEHUI XapaKTEPUCTUK UCTbITYEMOro HaHOMOPOLLIKA;

h) aaTy npoBefieHUs1 U3MEpPEHUii, HaMMEHOBaHUE UCTbITaTeNnbHOW nadoparopum u MHAMOPMAaLMIO O Ha-
NNYMKN B HEN AENCTBYIOLLEH CUCTEMBI MEHEAXKMEHTA KAYeCTBa;

i) norpeLwHoOCTL U3MepeHuii (Mpu yCrioBun €e CornacoBaHus BCEMU 3aUHTEPECOBAHHLIMU CTOPOHAMM);

j) mobyio apyryio uidopmMauumio, NOATBEPXKAAIOLLYIO JOCTOBEPHOCTb PEe3ynbTaTtoB U3MepeHnin (Hanpu-
Mep, AOKYMEHTbI, MOATBEPXAAIOLLME KAYECTBO U3MEPEHUIA, BLINOSIHEHHbIX UCTIbITATENLHOW nabopartopuen,
BKINOYas pe3ynbrarbl KBanugukaLMoHHbIX UCNbITAHUIA UK CBUAETENLCTBO 06 akkpeauTauun).

Mpu cocTaBneHun NpPoTOKoNa crneayer coonoaaTth TpeboBaHWA, YCTAHOBMIEHHbIE B HACTOALLEM pasfene
U B HOPMaTMBHbIX JIOKYMEHTAX HA KOHKPETHBIN BUA HAHONOPOLLIKA.

4
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MpunoxeHue A
(cnpaBouHoe)

06nacTb pacnpoCcTpaHeHusi CTaHaapTa

HacToswumid cTaHgapT pacnpocTpaHsieTes Ha crneayowue BUabl HAHOMOPOLLIKOB:

- oKCUAbl MeTannos [Hanpumep, okeua antomuHua (Al,Os), okeua BucmyTa (BiyOs), okeug uepus (CeO,), okena
koGansra (CoO), okeng Meau (CuO), okengl xenesa (Fe,05, Fez0,), okenp ronbmus (Ho,03), okena uHaus (InO), okenp
TuTana (TiO,), okeua LMHKa (ZnO), okena LnpkoHus (ZrO,), okeua onosa (SnO,), okenp MapraHua (MnzOy), okeua utTpus
(Y503), okena kpemHua (SiO,)];

- kapBoHaTkl [HanpumMep, kapboHaT kaneyus (CaCOs));

- kapbug bl [Hanpumep, kapbug kpemHus (SiC), kapbua TutaHa (TIC)J;

- HUTPUABI [HanpumMep, HUTPUA kpeMHUs (SisNy)l;

- yrrepogHele MaTepuansl [HanpuMep, dynepeHsbl, MPOU3BOAHLIE (YNEpeHoB, TEXHUIECKUIA yrnepoy, (caxa));

- NonuMepsbl (Hanpumep, NOAUCTUPON).
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MpunoxeHune OA
(cnpaBouHoe)

CBefieHuA 0 COOTBETCTBUMN CCbISTOYHbIX MeXAYHAPOAHbIX CTAaHAAPTOB
HaUUOHANbHLIM U MeXrocynapcTBeHHbIM CTaHAapTam

Tabnuua OAA1

O603Ha4yeHne CCbiNnoYHOro CreneHb 0OB6o3Ha4YeHne  HauMeHoBaHWe COOTBETCTBYIOLLEro HaLMOHaNbHOro
MeXAyHapoaHoro cTaHaapTa COOTBETCTBUA WK1 MEXIoCyAapCTBEHHOTO CTaHAapTa

SO 9277:2010 — *

ISO 133221 — *

ISO 14488 — *

ISO/TS 27687 IDT [OCT ISO/TS 27687—2014 «HaHoTexHonorun. TepMuHbl 1 onpeae-

NeHns HaHoobbekToB. HaHovacTuya, HaHOBOMOKHO M HaHOMNacTU-
Ha»

OTBETCTBUA CTaHAapPTOB:

- IDT — nAEHTNYHbIA cTaHgapT.

* COOTBETCTBYIOLLMIA HaLMOHalbHbIA CTaHAapT OTCYTCTBYET. [10 €ro yTBepXzeHUs peKOMeHAYeTCs Ucnofb3oBaTb
nepeBOA Ha PYCCKWUIA A3bIK MeXAYHapogHoro ctaHgapta. OdvupanbHeI NepeBo] MEXAYHAapOAHOro cTaHAaapTa Haxo-
autesa B defepansHoOM MHEDOPMaLMOHHOM hoHAe CTaHAapToB.

MpumeyvyaHue — B HacTosel TaBnnLe UCnonb3oBaHo cnegylollee ycrioBHoe 0603HaYeHne CTerneHmn co-
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Bubnuorpadua

Titanium dioxide pigments for paints — Part 1. Specifications and methods of test (Mur-
MeHTbI 471l KpacoK Ha OCHOBE AnoKkcuaa TuTaHa. YacTb 1. TexHuYeckue ycrioBuUsi U MeToAb
UCNbITaHWIA)

Sampling procedures for inspection by attributes (Mpoueaypbl BLIGOpOYHOro KOHTPOISA NO Ka-
YeCTBEHHLIM MPU3HaKaMm)

Extenders for paints — Specifications and methods of test — Part 6: Precipitated calcium
carbonate (HanonHuTenun ans Kkpacok. TexHu4eckne ycnosua U Metoabl UcnbiTaHUA. YacTb 6.
OcaxeHHblii kapboHaT kanbuus)

Nanotechnologies — Nanoscale calcium carbonate in powder form — Characteristics and
measurement (HanoTexHonoruu. MNopolukoobpa3Hblil kKapboHaT KanbUua B BUAE HaHOYELLy-
eK. XapaKTepuCcTUKNU U U3MepeHue)

Nanotechnologies — Nanoscale titanium dioxide in powder form — Characteristics and mea-
surement (HaHoTexHonoruu. Mopolukoo6pasHbii AUOKCUA TUTaHa B BUAE HaHoyellyek. Xa-
paKTepUCTUKN U U3MepeHue)

Nanotechnologies — Materials specifications — Guidance on specifying nano-objects
(HaHoTtexHonorun. TexHu4yeckne ycrnoBusa Ha matepuansl. PykoBoacTBo no paspabotke Tex-
HUYECKUX YCIOBUIA Ha HAHOOGBLEKTHI)

Nanotechnologies — Health and safety practices in occupational settings relevant to nano-
technologies (HaHoTexHonornu. Metoabl 3gpaBooxpaHeHusa u 6esonacHocTu B npodeccuo-
HanbHOM OKPYXEHWU B CBA3N C HAHOTEXHONOMMAMU)

Fine ceramics (advanced ceramics, advanced technical ceramics) — Determination of spe-
cific surface area of ceramic powders by gas adsorption using the BET method [Kepamuka
TOHKasA (BblCOKOKA4YEeCTBEHHAA KepaMuKa, BbICOKOKaYeCTBEHHAA TeXHUYeckas Kepamuka).
OnpegeneHue yaenbHoW NOBEPXHOCTU KEpaMUYECKUX NOPOLUKOB NO aacopbuuu rasa MeTo-
gom BET]

Microbeam analysis — Analytical transmission electron microscopy — Methods for calibrating
image magnification by using reference materials having periodic structures (Mukpony4koBblii
aHanu3a. AHanuTuyeckasn TpaHCMUCCUOHHAasA aeKTPOHHas MUKpockonus. MeTtoabl kannubpyo-
Lero yBenuueHus nsobpaxeHus ¢ NpUMEHEHWEM CTaHAapTHLIX Marepuanos ¢ nepuogude-
CKOW CTPYKTYPOMR)

Non-destructive testing — X-ray diffraction from polycrystallite and amorphous materials —
Part 1. General principles (HepaspyLuatowuii KoHTponb. Judpakyus peHTrTeHOBCKUX Jy4ei B
NOMMKpUCTanNIM4eckoM 1 amopdHom matepuane. Yactb 1. OCHOBHblE MPUHLMMBI)

General rules for X-ray diffractometric analysis (O6Line npasuna Ans aHanuaa peHTreHOBCKOW
AndbpakTomeTpun)

Sample preparation — Dispersing procedures for powders in liquids (MpurotoBnexune npob.
MeToau KM JUCneprupoBaHns NOPOLLKOB B XWULKOCTSX)

Workplace atmospheres — Ultrafine, nanoparticle and nano-structured aerosols — Inhalation
exposure characterization and assessment (ATmocdepel Ha pabodem MecTe. O4eHb Menkue
aspo3onu, aspo3oni ¢ HaHoYacTMLaM1 U HaHOCTPYKTYPoi. OnpefeneHne xapakTepucTuk v
OLieHKa BO3[eACTBUSA NpU BALIXaHUW)

Brunauer S., Emmett P.H., Teller E.J. Am. Chem. Soc. 1938, 60 p. 309 Adsorption of gases in multimolecular layers



rOCT P 57909—2017

YOK 661:006.354 OKC 07.030 J15
07.120

Knoyesble crnosa: HAHOTEXHOMNOruu, HaHOMOPOLUKK, COCTOALLME N3 HAHOYACTUL,, OCHOBHbIE XapaKTepUCTUKN,
METOAbl onpeaeneHnsa

B3 10—2017/5

Pepaktop B.H. Liimenbkos
TexHudeckuin pegaktop B.H. [Ipycaxkosa
Koppektop M.B. byyHas
KomnbtoTepHasa BepcTka J1.A. Kpyeosoli

CpaaHo B Habop 10.11.2017.  MoanucaHo B nevatb 15.11.2017.  dopmat 60 x84"/.  TapHuTypa Apuan.
Yen. nev. n. 1,40. Yuy.-u3g. n. 1,28. Tupax 22 aKs3. 3ak. 2275.
MoaroToBneHo Ha OCHOBe 3MIEKTPOHHO BEPCUM, NpeAocTaBneHHol paspaboTynkoM cTaHAapTa

WUanaHo n otnevataHo Bo PIryNn « CTAHOAPTUH®OPM», 123001 Mocksa, paHaTHEIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru


https://meganorm.ru/Index2/1/4293802/4293802586.htm
https://meganorm.ru/Index2/1/4293802/4293802586.htm
https://meganorm.ru/Index2/1/4293802/4293802586.htm

