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HAUUWOHANBHBLIN CTAHOAPT POCCUUCKON PEAEPALUMN

FocypapcTBeHHast cucrtema obecnevyeHus eQUHCTBA U3MepPeHUn
AUCNEPCHbIE XAPAKTEPUCTUKU ASPO30NEWN Y B3BECEN HAHOMETPOBOIO IMAMA30HA
MeTtoabl usMepeHuit. OCHOBHbIE NOSIOXEHUA

State system for ensuring the uniformity of measurements. Dispersed characteristics of nanometric aerosols and
suspensions. Measurement methods. Basic principle

Nara BBegeHua — 2012—01—01

1 O6nacTb NPUMEHeHus

Hacroswui crangapt yctaHaBnusaeT obLime TpeboBaHnA K METOAaM U3MEPEHUI ANCNEPCHBbIX Xapak-
TEPUCTUK adpO30neil U B3BECEI HAHOMETPOBOrO AManasoHa.

K amcnepcHbIM XapakTepucTMKamM OTHOCST: pasMep HaHO4YacTuL, MX KOHLEHTPaUUIO (CHETHYIO, Macco-
BYl0, 00LEMHYIO) U pacnpedeneHne HaHo4acTuL no pasmepam.

MeTtogbl M3aMepeHUit, NPMBEAEHHbIE B HACTOSILLEM CTaHAAPTE, PEanuaytoT C NOMOLLbIO CPEeACTB u3mepe-
HWIA, NPeaHa3Ha4YEHHbIX 4NA NPOBEAEHUA ANCNEPCHOTO aHaNN3a XXAKUX U ra3oBbIxX Cpea.

2 HopmaTtuBHbIe CCbISIKU

B HacToALEeM cTaHaapTe UCNONb30BAHA HOPMATMBHASA CCbINKa Ha CNeayoLMi CTaHaapT:

MOCT P NCO 5725-5—2002 To4yHOCTb (MPaBUMbHOCTb U NPELU3NOHHOCTb) METOAOB U pe3ynbLraroB
usMmepeHuin. Yactoe 5. AnbTepHaTUBHbLIE METOAbl OnpefeneHus NPeuusnoHHOCTU CTaHAApPTHOro0 MEeToAa u3-
MEpPEHUI

MpumedaHune—Tpu Nonb3oBaHUW HACTOSALLMM CTaHAapPTOM LienecooGpasHo NPOBEPUTL AENCTBUE CChINOYHBIX
CTaHAapToB B MHGOPMaLMOHHOI cucTeMe 06LLero nonb3oBaHUsA — Ha ouLUMansHOM caifTe defieparibHOro areHTCTBa Mo
TEXHUYECKOMY PeryriMpoBaHuio U METPONOTN B ceTU MIHTEPHET UMK MO exerogHoMy WHOPMaLUOHHOMY yKa3saTento «Ha-
LiMoHanbHbIE CTaHAAPTLI», KOTOPLIA ONyBNUKOBaH Mo COCTOSIHUIO Ha 1 AHBaps TEKYLLEro roga, U no BeINyckaM eXxeMecsy-
HOro MHPOPMaLMOHHOrO ykasaTensa «HalunoHanbHble CTaHAapTEI» 3a TEKYLUIA rod. Ecnn 3ameHeH cebinoyHbIiA cTaHaapT,
Ha KOTOpbIA AaHa HefaTUpPOoBaHHas CCbiNKa, TO PEKOMEHAYETCS UCTONb30BaTh AEHCTBYIOLLYIO BEPCUIO 3TOTO CTaHAapTa
C Y4YEeTOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MeHEHWIA. ECru 3aMeHeH CChINOYHbIA CTaH4apT, Ha KOTophIi JaHa JaTu-
poBaHHasA ccbifka, TO PEKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOMO CTaHAApTa C yKa3aHHbIM BhILLE FOAOM YTBEPXKAEHUSA
(NpuHsATKS). Ecnu nocne yTBEpXAEHUA HACTOSALEro cTaHapTa B CChINTOYHbIA CTaHAapT, Ha KOTOpLIA jaHa AaTMpoBaHHas
CCbINKa, BHECEHO U3MEHEHMe, 3aTparnsaloLee NooXeHNe, Ha KOTOPOe JaHa CChika, TO 3TO NONoXeHUe pekoMeHayeTcs
NPUMEHSTb 6e3 y4eTa JaHHOrO U3MeHEHUs. ECnu cchiNoYHbIN CTaHapT OTMeHeH 6e3 3aMeHbl, TO NOToXeHWe, B KOTOPOM
JaHa ccblfika Ha Hero, PeKOMeHAYETCA NPUMEHATL B YacTy, He 3aTparuBatoLLeit aTy CChisky.

3 TepMuHbl n onpepeneHus

B HacTosALwem cTaHaapTe NPUMEHEHbI CreayioLue TePMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHnsaMu:
3.1

asposonb: [iucnepcHblie CUCTEMBI, COCTOSILLME U3 MENKUX YaCTuUL, B3BELUEHHbIX B BO3AYLUHON UNK
razoo6pasHoli (aMcnepcuoHHON) cpeae.
[FOCT P 51109—97, ctatbs 5.11]

WUspnaHue ocpuumnanbHoe
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3.2

B3Becb: XKugkas HeogHOpoAHas CUCTEMA, COCTOAWAs W3 TBEPAbIX 4acTul, pacrnpeaeneHHbiX B
KMAKOCTH.
[FOCT 16887—71, cratbsa 4 |

33

AucnepcHbIi ananus: OnpeaeneHue paMepa U KONUYECTBa YacTULl, HaXOAALUMXCA Ha e4MHULIE Nio-
Lwaam ouuLLIaeMoii MOBEPXHOCTU UMK CoaepKalLmxcs B eauHuue obbema AUCNepCUOHHON cpebl.
[FOCT P 51109—97, cratbs 4.4]

34

aucnepcHas cuctema: Cucrema, cocrosiias us aAsyx unu 6onee chas (ten) ¢ CUNLHO Pa3BUTOMN MO-
BEpPXHOCTbIO pasaena Mexay HUMU.
[FOCT P 51109—97, crarbs 5.6]

3.5

aucnepcHaa ¢asa: MNpepbiBHas ¢asa B AUCMNEPCHONH CUCTEME B BUAE OTAENbHLIX MENKMX TBEPAbIX
4yacTuU, Kanenek »MAKOCTU UK NY3bIPLKOB rasa.
[FOCT 16887—71, cratbs 1]

36

AucnepcuoHHas cpena: HenpepbiBHas hasa B AUCNEpPCHONU cucteme.
[FOCT 16887—71, crarbsa 2]

3.7 HaHovacTuua: TBepablii, XMAKMIA UNU MHOrochasHbIli OOLEKT, B TOM YUCNE MUKPOOPraHu3Mm, pas-
MepOoM MeHee unu pasHbiM 100 HM.

3.8 pasmep HaHOYaCTUUBI: [JuameTp cipepbl, KOTOPas B KOHTPONUpYOLEM Nnpubope aaeT OTKNUK, pas-
HbI OTKIUKY OT OLIeHMBaEMON HAHOYaCTULbI.

3.9 3KBMBanNeHTHbIA ANAMETP HAHOYACTULbI: [JuaMeTp YacTuLbl C MU3BECTHLIMU CBOMCTBAMU, OKa3bl-
BalOLLEN TaKoe Xe BO3AENCTBME HA CPEACTBO U3MEPEHUIA, YTO U U3MepPAEMast HAHO4aCTULa.

3.10 aspoauHaMMyecKuin OAnaMeTp HaHovacTuubl: [Ouamerp cdepuyeckor 4acTulbl WM3BECTHOM
NMOTHOCTU, UMEIOLLEN TY XKE CKOPOCTb CMELLEeHWUS OTHOCUTENIbHO ra3oBOM Cpeabl NoA BO3AEWCTBUEM TOW e
CUIbl, KaKYI0 UCMbITLIBAET U3MEPAEMAs HaHOYACTMLA.

3.11 ruppoaMHaMUYeCKMn AnaMeTp HaHovacTUubl: [uameTrp cchepuyeckoi 4vacTuilbl U3BECTHOM
MAOTHOCTHU, UMEIOLLEN TY K€ CKOPOCTb CMELLEHWS OTHOCUTENbHO XXUAKON Cpeabl Nog BO3AENCTBUEM TOW Xe
CUIbl, KAKYIO UCNbITLIBAET U3MEPAEMasi HaHOYacTMLA.

3.12 pacnpegeneHne HaHovacTuuy no pasmepam: 3aBUCUMOCTb KOHUEHTpaUM HaHO4acTuL Kak
OYHKUMM UX pasmepa.

3.13 cyeTHasa KOHUeHTpaumsa: KonuyecTBo OTAEmMbHLIX HAHOYACTUL B eauHuLe obbema AUCNepCcHo
CUCTEMBI.

3.14 maccoBas kOHUeHTpaums: OTHOLLEHNE CYMMAPHON MaCChbl OTAENbHBIX HAHOYACTUL, HAXOASLLMX-
CS1 BO B3BELLEHHOM COCTOSIHUM B AUCMNEPCHON CUCTEME, K MAacCe ANCNEPCHON CUCTEMBI B €aMHMLE 06bema.

3.15 o6bemHas koHUeHTpauuaA: OTHoLWeHe o6bema HaHOYaCTUL, HaXOASALLUXCA BO B3BELLEHHOM CO-
CTOSIHUU B AUCNEPCHOI CUCTEME, K 0ObeMy ANCNEePCHOI CUCTEMBI.

3.16 sigpa koHgeHcauuu: HaHo4YaCTULbl a9P030ris, Ha KOTOPbIX KOHAEHCUPYETCS NePECHILLEHHbIN nap.

4 Metonbl usmepeHUn

4.1 OucnepcHbIN aHann3 no paccesHMI0 ONTUYECKOTO U3NYUYEHUS OTAESNbHbIMU
HaHovacTuuamu ([1], [2])

MeTtoz OcHOBaH Ha pacCesiHUM ONMTMYECKOTo U3My4YeHUs OTAENbHbIMW HaHoYacTuLamu. SUKCHUpYIoTCs
€AVHUYHbIE COBbITUSA, CBA3AHHBIE C NPOLIECCOM B3aMMOAENCTBUS 30HAUPYIOLLEro N3NYYEHUs C HaHo4acTMLa-
MU B HEKOTOpOM paboueM oObeme.

2
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4.2 [iucnepcHbIi aHanu3 No paccessHUI0 ONTUYECKOro U3Ny4YeHUs OTAESNbHbIMM YKPYNHEHHbIMU
HaHovacTuuamm [1]

MeToa OCHOBaH Ha yBenuUYEeHUM Pa3MepPoB adP030SbHLIX HAHOUACTUL, 3a CHeT chdekTa KoHAEeHCaLMK
NepecbILLEHHOro napa, Korga HaHoYacTULbl ABMAIOTCA sApaMu KoHAeHcauun. GUKCUPYIOTCS e4UHUYHbIE CO-
ObITUS, CBA3aHHbIE C NPOLECCOM B3aUMOAEWCTBUS 30HAUPYIOLLETO U3NYYEHUS! C YKPYMHEHHLIMU HAHOYACTU-
LaMu B HeKOTopom pabovem oGbeme.

4.3 Onpeaenenue pasmepoB HaHOYacTUL No audpakuumn nasepHoro usnyveHus ([3])

MeToa OCHOBaH Ha U3MEPEHWUU 3aBUCUMOCTU MHTEHCUBHOCTU PACCESIHHOIO MAa3epHOro M3Ny4YeHUs oT
yrna paccesiHus. PelueHneM oGpaTHoOii 3agaun paccesiHa B pamMkax OnpeaeneHHbIX MOJeNbHbIX NpeacTaB-
NEeHUI HaXoANUTCA DYHKUMA pacnpeaeneHnsl HaHOYaCTuUL, MO pasmepam.

4.4 OnpepaeneHune pasMepoB HAHOYACTUL, NO AMHAMUYECKOMY pacceuBaHuio cBeta ([4], [5])

Metoa ocHOBaH Ha U3MEPEHUU CTAaTUCTMYECKUX XapaKTEPUCTUK PACCEAHHOro CBeTa Ha (pnykTyauusx
OMTUYECKON NIMOTHOCTN CPEAbl, BbI3bIBAEMbIX GPOYHOBCKUM ABMXXEHMEM HAHOYACTUL] B XXUAKOCTU, U onpeje-
nexHun koadpuynenta anddysum, NO KOTOPOMY PACCUMTLIBAETCS IKBMBANEHTHbIN AMAMETP HAHOYACTULbI
MOHOAUCNEPCHbIX B3BECEH C HU3KOW KOHUEHTpaumen.

4.5 OucnepcHbiit aHanu3 no audg@epeHumnanbHON NEKTPUYECKON NOABUXHOCTH
HaHouacTtuy ([6])

MeTon OCHOBaH Ha cenapauun HaHOYaCTUL NO pasMepamM Npu NPOXOXKAEHUM UX HEPEe3 INEKTPUHECKOE
norne, rae 3apsXeHHble YacTULbl MEHSIIOT CBOIO TPAEKTOPUIO ABUKEHUS B 3aBUCMMOCTHU OT pasMepa W Hanpsi-
JKEHHOCTM BMEKTPUYECKOTO MOSIS.

4.6 OnpegeneHuve pasmepoB HaHoYacTUL Ha ocHoBe AU dPy3MOHHON CNEKTPOCKONUN

Metoa ocHoBaH Ha onpegeneHnn KoadduumeHTa aupdysnm HaHo4acTuy N0 U3MEPEHHOMY 3HAYEHUIO
koachuLmeHTa Npockoka Yactuy yepes Habop aAnddy3noHHbIX Batapeir. 10 HaRZEHHOMY 3HAYEHUIO KO-
duymnerTa anddy3nmn onpeaenseTca pasmep HaHo4YacTul,

5 Bbibop meTOOa N3MepeHUn

MeToa usmepenuii npu paspaboTtke CpeacTB M3MEPEHU ANsi AUCMEPCHOro aHanu3a asposonen uunu
B3BECel BbIOMPAIOT B 3aBUCUMOCTM OT Uccneayemoro obpasya u U3aMepsieMblX XapakTepPUCTUK B COOTBET-
cTBuu ¢ Tabnmuen 1.

Tabnuya 1
WUccneayemas
MeToa namepeHus AvcnepcHas Mamepsaemble AUcriepcHble XapakTepUCTUKW 1 X AvanasoHsl
cuctema

[ucnepcHblil aHanus no paccesHuio BaBecs, CueTHas KoHUeHTpauus — ot 100 go 105 - 1/am3.
OMTMYECKOro  M3fyYeHuss OTAeNbHBEIMK [ adpo30sb Pacnpegenenne yactuy no pasmepam — ot 50 HM Ao
HaHo4acTUuuamm 200 MkM

OucnepcHblit aHanus no paccesHuio | A3posonb CueTHas! KoHLeHTpaLmst — oT 100 go 105 - 1/am3.
OMTMYECKOro M3Ny4YeHUss OTAeNbHbIMK [unanasoH pasmepoB YacTuy — ot 1 HM go 100 HM
YKPYMNHEHHLIMU HaHo4acTULamu

OnpepaeneHue pa3aMepoB HaHo4dacTuy | Aspo3sonb, ObbeMHas KoHUeHTpaumsa — ot 0,01 go 70 %.
no AudppaKkLumn nasepHoro Uany4eHus B3BECb Pacnpegenenune yactuy no pasmepam — ot 30 HM fo

200 Mkm

OnpegenexHne pasMepoB HaHo4YacTUL Bssecb ImapoanHamuyecknii fuametp yvactuy — oT 1 HM Ao

no AMHaMWYECKOMY paccenBaHMUIo CBeTa 6 MKM
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OkoH4aHue mabnuupi 1

Wccneayemas
MeToa usmepeHns aucnepcHas M3mepsieMble gUCTepCHbIE XapaKTepPUCTUKU 1 UX ANanasoHsb
cuctema

OncnepcHblil aHanua no gudpdpepeH- | Asposonb CyeTHaa koHUeHTpauus — ot 100 go 104 - 1/gm3.
LparnbHOW aneKTpu4eckon NofBUXHOCTM PacnpefeneHne Yactuy no pasmepam — oOT 6 HM JoO
HaHovacTuy, 1 MKM

OnpepeneHue pa3aMepoB HaHo4YacTuy | Asposonb AspoauHamndeckuii anameTp dactuy — oT 5 HM go
Ha ocHoBe AUGPEDY3NOHHOW CcrneKTpo- 600 HM
CKOMUU

6 TpeboBaHuA K cpeacTBam U3MepeHUn

CpeacrBa U3MEpeHW, MpeaHasHayYeHHble Ans AWCMEePCHOr0 aHanusa aspo3onert u/vnu B3Becel
HaHOMETPOBOrO AuanasoHa, B KOTOPbIX peanusyloTcad METoAbl U3MEPEHUN, YCTAHOBMEHHbLIE B HACTOSILLEM
cTaHgapTe, AOJDKHbI UMETb aBTOMATUYECKYI0 CUCTEMY M3MEPEHWI, 00paboTKu 1 NPeACcTaBneHus pe3ynsraToB
aHanu3sa.

7 OueHka HeonpeaeneHHOCTU Pe3yrbTaToB U3MEPEHUN

7.1 OueHKy CTaHgapTHON HeonpeaeneHHoCTH (npeaenbl A0NyCKaeMOW OTHOCUMTENbHOW NOrPeLUHOCTI)
pe3yrnbTaToB M3MEPEHUii AUCNEPCHbIX XapakTEPUCTUK NPOBOASAT B COOTBETCTBUM C TPEOOBAHUAMU PEKOMEH-
Aauuu [7] ¢ MCnonb3oBaHUEM 3TaNOHHLIX MEepP pa3Mepa HaHOYACTUL, B BOAHLIX cpeaax. B kayecTBe ykasaHHbIX
Mep PEeKOMEHAYETCS NPUMEHATb AUCNEPCHbIE CUCTEMbI HA OCHOBE MOMIMCTMPONILHOMO NaTekca ¢ pasMepom
yactuy ot 20 a0 100 HM. XapaKkTePUCTUKM MeP U YCNOBUSA UX NPUMEHEHNUSA JOIHKHBI ObITb ONpeaeneHsl B HOp-
MaTUBHbIX JOKYMEHTaX Ha HUX.

7.2 OUEHKY MOBTOPSAEMOCTM (CXOAUMOCTM) U BOCMPOU3BOAUMOCTU U3MEPEHUI, NPU HeobXoaUMOCTH,
npoBoasT B cootBeTcTBUM ¢ TOCT P UCO 5725-5.

8 KoHTponb cpencrs usMmepeHui

Bce cpeacTBa u3aMepeHuil, peanusyioLme MeToabl U3MEPEHWIA, YyCTAHOBIIEHHbIE B HACTOSALLIEM CTaHAap-
TE 1 NpUMEHsieMble B cdiepax pacnpoCTpaHeHUs roCyaapCTBEHHOTO PEryNMpPoBaHUA obGecneveHns eauHCTBa
U3MEPEHUI, 1OIDKHbI ObITb BHECEHBI B FOCYapCTBEHHbIN PEecTp CPEACTB U3MEPEHUI U UMETb CBMAETENLCTBA
0 noBepke.
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bubnuorpacua

OnpepaeneHne rpaHynomeTpuyeckoro coctasa. MeTofbl, OCHOBaHHbIE Ha B3aumogei-
CTBWM CBETA U OTAENbHbIX YacTUL,. YacTb 1. CHETUYMK CNEKTPOMETPUYECKUIA B @aapo3onu
C paccesiHHbIM CBETOM

(Determination of particle size distribution — Single particle light interaction methods —
Part 1: Light scattering aerosol spectrometer)

OnpepneneHve rpaHyriomeTpuyeckoro coctasa. MeTogbl, OCHOBaHHbIE Ha B3auMOAei-
CTBWM CBETa W OTAEMbHbIX YacTul, YacTb 2. CHETUMK YacTul B XKUAKOCTU B paccesiH-
HOM cBeTe

(Determination of particle size distribution — Single particle light interaction methods —
Part 2: Light scattering liquid-borne patticle counter)

[‘paHynomeTpuyeckuin aHanus. Metoabl nNasepHoln gudpakuyumm
(Particle size analysis — Laser diffraction methods)

[paHynomeTpuyeckmii aHanus. [lunamudeckoe paccesHue cBeTa
(Particle size analysis — Dynamic light scattering (DLS))

AHanus rpaHynometrpuydeckuin. CnektTpockonus ¢ (oTOHHOW Koppensuuen
(Particle size analysis — Photon correlation spectroscopy)

OnpepneneHne rpaHynomerpudeckoro coctasa. OnpefeneHne auddepeHumanbHoi
QANEKTPUYECKON NOABUXHOCTU a3p030NbHBLIX YacTuL,

(Determination of particle size distribution — Differential electrical mobility analysis for
aerosol particles)

locynapcTBeHHast cuctema o6ecnedeHns eamHCTBa U3MepeHuii. MpumeHeHue «Pyko-
BOACTBA M0 BbIPAXEHMUIO HEONPeaENeHHOCTN N3MEPEHNIA»
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CosgaHo B eguHU4YHOM ucnonHeHnn ®ryr « CTAHOAPTUH®OPM» ana komnnekTosaHua deaeparnbHoro MHGopMaLumoHHOro
oHda ctaHgapToB, 117418 Mocksa, Haxumosckuii np-T, 4. 31, k. 2.
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