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HAUVWOHANBbHbBIN CTAHOAPT POCCUWNCKOW OSGEALEPALUMN

lFocypapcTBeHHas cucTeMa o6ecnedyeHusi eMHCTBA N3MepeHuii
ONCMNEPCHbBIE XAPAKTEPUCTWKW A3PO30JIEV 1 BBBECE HAHOMETPOBOIO ONATTASOHA

MeToabl VI3MepeHVIf/‘I. OCHOBHbIEe MOJIOXEHUS

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

[ata eBegeHns — 2012—01—01

1 O6nacTtb NpUMEHeEHUSA

HacToswmii cTaHgapT ycTaHaB/MBaeT obwme TpeboBaHNs K MeTogam U3MepeHuii AUCNEePCHbIX Xapak-
TEPUCTUK a3po30/eli U B3BECEV HAHOMETPOBOIO Avana3oHa.

K aucnepcHbIM XapakTepucTMKaM OTHOCHAT: pasmep HaHOo4yacTul, MX KOHLEHTpauuio (CHEeTHy, Macco-
BYI0. 06bEMHYI0) 1 pacnpefeneHne HaHo4YacTuy, No pasmMepam.

MeToabl U3MepeHuii, NpUBEEHHbIE B HACTOSALLEM CTaHAapTe, peasn3yoT C NOMOLLbI CPeAcTB n3Mepe-
HWIA. NpegHa3HaYvYeHHbIX AN NPOBEeAEHUS AUCNEPCHOT0 aHann3a XUAKMX 1 ra3oBbix cpeg,.

2 HopmaTunBHbIe CCbINKU

B HacTosLWeM cTaHAapTe UCMosb30BaHa HOpMaTMBHASA CCbIIka Ha cleaylowmnin ctaHaapT:

FOCT P NCO 5725-5—2002 TouHOCTb (MPaBUNbHOCTL U MPEeLM3NOHHOCTb) METOA0B U pe3y/ibTaToB
n3mepeHuii. Yactb 5. AnbTepHaTBHbIE METOAbI ONpefesieHns MPeun3MoHHOCT CTaHAapTHOro MetoAa us-
MepeHnii

MpumeuyaHune — Mpy NONb30BAHUN HACTOALLMM CTAHAAPTOM Lienecoo6pasHo NPoBEPUTL AeliCTBIUE CCbINOYHbIX
CTaHAApPTOB B MHDOPMALMOHHOM CMCTEME 06LLEro nosb30BaH1s — Ha 0hMuMasibHOM caiite ®efepasibHOro areHTCTBa Mo
TEXHWUUYECKOMY PeryivpoBaHuio 1 METPOIOTK B CeTU MIHTePHET UK Mo eXerofAHoMy UH(OpMaLMOHHOMY yka3aTesnto «Ha-
LMOHa/IbHbIE CTaHAAPTbI», KOTOPbIV OMY6/IMKOBAH MO COCTOSIHMIO HA 1 AHBAPS TEKYLLEro rofa, U no BbiMycKam eXeMecsy-
HOro MHHOPMALMOHHOTO Yka3aTeNs «HaunoHanbHble CTaHAapPTbI» 3a TeKyLnii rog. ECnu 3aMeHeH CCbIoYHbI CTaHaapT,
Ha KOTOPbI faHa HeAaTUpPOBaHHAS CCbIKA, TO PEKOMEHAYETCA MCMO/b30BaTh AECTBYIOULYI0 BEPCUI0 3TOrO CTaHhapTa
C YyY4eTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUIO U3MEHeHU. ECnn 3aMeHeH CCbINIoYHbIN CTaHaapT, Ha KoTopblii faHa gaTu-
poBaHHas CCbIfika, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUI0 3TOTO CTaHAAPTA C YKa3aHHbIM Bbille FO40M YTBEPXAEHUS
(NpuHATKS). Ecnn nocne yTBepXAeHNUs HACTOSILLero cTaH4apTa B CCbIIOYHbIN CTaHAAPT, Ha KOTOPbIV faHa faTupoBaHHas
CCbI/IKa, BHECEHO N3MEHEHMeE, 3aTparuBaloLLee nosioKeHne, Ha KOTOPOE faHa CCbIKa, TO 3TO MOJIOKEHUE PEKOMEHAYEeTCs
npuMeHsATb 6e3 yyeTa [aHHOro U3MeHEHUs. ECM CCbINOYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NoJIoXeHue, B KOTOPOM
[aHa CCbIfIKa Ha Hero, PEKOMEHAYETCS NPUMEHSITL B YACTU, HE 3aTParvBaloLLell 3Ty CCbIMKy.

3 TepMuHblI 1 onpeaeneHus

B HacToswWeM cTaHAapTe NpUMeEHeHbI creayoLline TepMUHbI C COOTBETCTBYHOLUMY onpeaesieHUAMU:
31

a3po30/b: [UChepcHble CUCTEMBI, COCTOSILLME U3 MEJIKUX YACTWL, B3BELUEHHbIX B BO3LYLUIHOW Wn
rasoobpasHoii(gucnepcrnoHHoli)cpee.
[FOCT P 51109—97, ctatbs 5.11]

M3paHue oduymansHoe
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3.2

B3BeCb: JXugkas HeogHOpoAHas cucTema, cocTosilias W3 TBEPAbIX YacTul, pacnpefesieHHbIX B
XULOKOCTK.
(FOCT 16887—71. ctatbhsl 4]

3.3

ancnepcHsblii aHanus: OnpegenexHne pasmepa v KoIMYecTBa 4YacTul, HaxXoAsALWUXCSA Ha eanHuLLe Nno-
Waamn ounLaemMoii NOBEPXHOCTM UM COAEPXKALLNXCA B eAuHMLEe 06beMa AMCNEPCUOHHON cpedbl.
(FOCT P 51109—097. ctatbs 4.4]

34

aucnepcHas cuctema: Cuctema, coctosiwasi U3 aByx wim 6onee a3 (Ten) ¢ CUIbHO pa3BMTOl Mo-

BEPXHOCTbIO paszena Mexay HAMMU.
[FOCT P 51109—97. ctaTbs 5.6]

35

aucnepcHasa asa: lNpepbiBHas has3a B UCNEPCHON cUCTeMe B BUAE OTAENIbHbIX MENKUX TBepAblxX
YyacTul, Kanenek XWAKoCcTuU WK Ny3blpbKOB rasa.
[FTOCT 16887—71, ctatbs 1]

3.6

ancnepcrvoHHas cpega: HenpepbiBHas hasa B AWCNepCcHol cucteme.
(FOCT 16887—71, ctaTbs 2]

3.7 HaHovacTuua: TeepAbli, XUAKUA UM MHOTOgasHbI 06BLEKT, B TOM YKUC/Ie MUKPOOPraHu3Mm, pas-
MepoM MeHee Uau pasHbiM 100 HM.

3.8 pasmep HaHoyacTuubl: lnameTp cdepbl, KOTOpas B KOHTPOMPYOLLEM NpUbope AaeT OTKIUK, pas-
HbIi OTKANKY OT OLEHUBAEMOI HaHOYaCTULLbI.

3.9 3KkBMBAJIEHTHbIN gMameTp HaHovyacTuubl: [inameTp YacTuLbl C U3BECTHLIMW CBOWCTBaMU, OKa3bl-
BaloLLlell Takoe xe BO3[eiCTB/e Ha CPeACcTBO U3MEPEHNIA, YTO 1 M3MepsieMas HaHovacTuua.

3.10 asapoAgvHaMuyecknini guameTp HaHoyacTuubl: [uameTp cdepuyeckoid vacTuubl W3BECTHOW
NIOTHOCTKN, UMEIOLLLEN Ty e CKOPOCTb CMELLLEHNS OTHOCUTE/IbHO ra3oBoli cpefbl NoA BO3AEeWCTBMEM TON Xe
CW/Ibl, KaKylo UCMbITbIBAET N3MepsieMasi HaHovactuua.

3.11 rugpofanHamMunyecknini gnameTp HaHoyacTuubl: [nameTp cdepunyeckol YacTuubl U3BECTHOW
NI0THOCTK, MUMeEIOLLLEel Ty Xe CKOPOCTb CMeLLeHNs OTHOCUTENIbHO XUAKOW cpefbl Nof BO3AEWCTBUEM TOW Xe
CWJbl, KaKyl UCMbITbIBAET M3MepsieMast HaHovYacTuua.

3.12 pacnpegesieHne HaHo4yacTuy NO pasmepam: 3aBUCMMOCTb KOHLUEHTpauuii HaHo4yacTul, Kak
hyHKLUKN 1X pasmepa.

3.13 cyeTHasa KOHUeHTpauua: KonmuecTBo OTAENbHbIX HAHOYACTUL, B eguHuLe obbema AncrnepcHoi
CUCTEMBI.

3.14 maccoBas KOHLeHTpauusa: OTHOLEHNe CyMMapHOI Macchl OTAE/bHbIX HAHOYACTUL, HAXOAALLIMX-
CSl BO B3BELUEHHOM COCTOSIHUM B ANCMEPCHON crcTeEMe, K Macce AUCMNEePCHON CcUCTeEMbI B eAnHMLE obbema.

3.15 o6bemHasn koHueHTpauua: OTHOLWeHe 06bemMa HaHo4acTuL, HaXoAALWMXCSA BO B3BELLEHHOM CO-
CTOSIHWUKN B AWCNEPCHOI cucTeme, K 06bemMy UCNEPCHON CUCTEMbI.

3.16 sppa KoHAeHcauuu: HaHouacTumLbl a3po30/1s, Ha KOTOPbIX KOHAEHCUPYETCS NepechILeHHbI nap.

4 MeToAbl n3mepeHui

4.1 [wvcnepcHblii aHann3 No paccessHU0 ONTUYECKOro U3NYyYeHUs oTAeNbHbIMU
HaHouacTuuamu ([1], (2])
MeTog, ocHOBaH Ha paccesHUu ONTUYECKOro W3My4eHus OTAeSIbHbIMW HaHovacTuuamu. ®ukcupyoTcs

eVHNYHbIe COBbITUS, CBSA3aHHbIE C MPOLECCOM B3anMOAENCTBUS 30HAVPYIOLLENO U3YYEHMS C HAHOoYacTMLa-
MU B HEKOTOPOM paboyeM o6beme.

2
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4.2 lncnepcHblit aHann3 No paccesaHUto ONTUYECKOTo N3YyYEeHUSA OTAENbHLIMU YKPYMHEHHbIMM
HaHovacTuuamu [1]

MeTog OCHOBaH Ha yBe/M4yeHUn pasmepoB aspo30/ibHbIX HaHOYacTUL, 3a cyeT adhdhekTa KOHAEHcauumn
nepechILLEeHHOro napa, Korga HaHovacTULbl SBAATCA SApPaMu KOHAeHcauun. PUKCUMPYOTCS eAVHNYHbIe CO-
6bITUA. CBSI3aHHbIE C NPOLECCOM B3aVMOLEWCTBUA 30HAMPYIOLLET0 U3/yYEHNUS C YKPYNHEHHBIMU HaHOYacTU-
Lamu B HEKOTOPOM paboyeM obbeme.

4.3 OnpegeneHve pasMepoB HaHo4YacTuy No andppakunu nasepHoro nsanyveHus ([3])

MeTopg ocHOBaH Ha M3MepeHWn 3aBUCUMOCTU MHTEHCUBHOCTM PaCcCesHHOro nas3epHoro u3siydyeHus or
yrna paccesHus. PelleHvem O6paTHOVI 3ajjadn paccedHusa B pamMKax onpegesieHHblX MoAesibHbIX npeactas-
neHunin HaxoanTca beHKLWIFI pacnpeageneHnsa HaHo4yacTtul, no pasmepam.

4.4 OnpegersieHne pasmMepoB HaHoYacTuL MO AuHaMumyeckomy pacceunBaHuio ceeta ([4], [5])

MeTo/ OCHOBaH Ha M3MEpPEHUU CTATUCTUYECKUX XapaKTEPUCTUK PaCcCEsIHHOTro cBeTa Ha (onyKTyaLusix
ONTUYECKOI MIOTHOCTU Cpeabl, Bbi3biBAEMbIX OPOYHOBCKUM ABMXEHNEM HaHOYacTuL, B XWAKOCTU, 1 onpeje-
neHnn koatpdumumeHTa guddy3umn, No KOTOPOMY PaCCUMTLIBAETCS 3KBUBAIEHTHbIA AMaMeTp HaHo4YacTuubl
MOHOANCMNEPCHbIX B3BECEN C HU3KOW KOHLEHTpaumneil.

4.5 lucnepcHsblii aHann3 no andpepeHLnanbHoi 31eKTPUYEeCcKoil NoABMKHOCTU
HaHouyacTuy, ([6])

MeTo/ 0CHOBaH Ha cernapauuy HaHo4YacTuL, Mo pasMepamM npy NPOXOXAEHUU UX Yepes 3/1eKTpuieckoe
none, rae 3apsaxeHHbIe YacTULbl MEHSIOT CBOI TPAEKTOPUIO ABVXEHUS B 3aBUCUMOCTY OT pasmepa 1 Hanps-
XEHHOCTU 3/IEKTPMUYECKOTO MO

4.6 OnpegeneHne pasMepoB HAHOYACTUL, HA OCHOBe AN Y3MOHHOI CMeKTPoCKonum

MeToz ocHOBaH Ha onpefeneHnn koaduumneHTa guddysmm HaHovacTuL, N0 U3MEPEHHOMY 3HAYEHUIO
KoahhuLmeHTa Npockoka YacTul, Yepes Habop Anddy3noHHbIX 6aTapeii. Mo HalileHHOMY 3Ha4YeHu0 Koad-
duymneHTa agudhcpysnn onpegensieTcs pasmMmep HaHoOYacTuLL.

5 Bbl6op meToga M3MepeHui

MeTog n3mepeHunin npu paspaboTke cpefCcTB M3MEPEHUA AN AMCNEPCHOro aHansa asposonein u/mnm
B3BECEl BbIGMPAIOT B 3aBUCMMOCTM OT UcCrefyemMoro o6pasua U M3MepSiEMbIX XapaKTePUCTUK B COOTBET-
CTBUM C Tabnmuen 1.

Ta6nuuya 1

Viccnepyemas
MeTas n3mepenus AvcnepcHas M3mepsiemble AyicnepcHble XxapakTepUCTV KN 1 UX AnanasoHbl
cuctema

[vcnepcHblii aHann3 no paccesHuio B3Bechb. CueTHas KoHUeHTpauna — oT 100 go 105 « 1/am3.
ONTUYECKOTO W3/TyYEeHUA OTAe/IbHbIMMU aspo30/b PacnpegeneHune vacTtuy no pasmepam — 0T 50 HM Ao
HaHoyacTuuyamm 200 MKM

[ucnepcHblii aHanM3 no paccesHuio A3apo3onb CueTHas KoHUeHTpauus — oT 100 go 105 « 1/am3.
ONTUYECKOTO U3NYYEeHUA OTAEe/IbHbIMU [vnana3oH pasmepos yacTul,— oT 1 Hm A0 100 Hm
YKPYMHEHHbIMU HaHo4acTULammn

OnpepgenexHve pasmepos HaHo4YactTul,  A3po30/ib. O61beMHas KoHueHTpauus — ot 0,01 go 70 %.
no andppakuny nasepHoro n3nyyeHns B3BECb Pacnpegenenne yactuy no pasmepam — oT 30 HM go

200 MKMm

OnpepenexHne pasmepoB HaHo4YacTuL, B3Bsecb MmapoanHamMuYecknii guameTp yactuy — oT 1 HM go

no AMHaMNYeCKOMYy paccenmBaHuio ceeTa 6 MKM
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OkoHuaHue Tabnunubl 1

Wccnepyemas
MeTop namepeHns avcnepcHas Vi3mepsiemble AycnepcHble XapakTepUCTUKA U UX AVanasoHbl
cucteMa

[ucnepcHblii aHanu3 no guddgepeH-  A3po3osb CueTHas KoHUeHTpauus — ot 100 go 104 - 1/am3.
LuanbHON 31eKTpMYecKoin NoABMKHOCTU PacnpegeneHve yactuy no pasmepam — OT 6 HM A0
HaHoyacTuy, 1 MKM

OnpepeneHne pasmeposB HaHoyactTul, — A3po30/ib AspoguHamuyeckuii guameTp yactuy, — OT 5 HM Ao
Ha ocHoBe AUMMdY3NOHHOIK cnekTpo- 600 HMm

cKonuun

6 TpeboBaHuA K cpeacTBaM U3MEPEHUN

CpefcTBa M3MepeHuin, npegHasHavyeHHble A1 OUCMEPCHOr0 aHannsa aspos3osieit n/vam B3Becei
HaHOMETPOBOrO AuanasoHa, B KOTOPbIX peasiM3ytoTcs MeToAbl U3MepeHwuli, YCTaHOB/IEHHbIE B HACTOSILLEM

CTaHOapTe, A0/DKHbl UMETb aBTOMaTU4YeCKyto CUCTEMY MBMepeHVIVI, 06paGOTKVI nnpeacrtaBneHna pesynbtaroB
aHanunsa.

7 OueHka HeonpeLeneHHOCTU pe3yibTaToB U3MEpPEHUI

7.1 OueHKy CTaHAPTHOW HeonpeaeneHHOCTU (Npeaesbl fOoNyCKaeMoi OTHOCUTE TIbHOW NOrpeLIHOCTM)
pe3ynbTaToB U3MEpPEeHWn ANCNePCHbIX XapakTepucTNK NPOBOAAT B COOTBETCTBMU C TPE6OBAHUSAMU PEKOMEH-
fauunn (7] ¢ ncnonb3oBaHMEM 3Ta/IOHHbIX Mep pa3Mepa HaHo4YacTuL, B BOAHbIX cpefax. B kayecTBe yKkasaHHbIX
Mep pekoMeHAyeTCcs NMPUMEeHATb AUCNepCcHble CUCTEMbI HA OCHOBE MOIMCTUPO/ILHONO NnaTekca ¢ pasMepom
yacTtuy, ot 20 A0 100 HM. XapakTepucTuky Mep 1 yCroBus UX NPUMEHEeHUs A0/KHbI OblTb onpeaeneHbl B HOP-
MaTUBHbIX JOKYMEHTaxX Ha HUX.

7.2 OueHKy NOBTOPSAEMOCTU (CXOLMMOCTU) M BOCMPOM3BOAVMOCTU U3MEPEHW, Npu Heo6Xo4MMOCTH,
nposogAT B cootsetTcTBUN ¢ FOCT P NICO 5725-5.

8 KoHTposib cpeacTB M3MEpPEeHNUi

Bce cpeacTBa M3MEPEHWii, peannayiolne MeTofbl U3MepeHUid, yCTaHOBMEHHbIE B HACTOSLLEM CTaHAap-
Te U NPUMeHsieMble B cdiepax pacnpocTpaHeHUs rocyAapCTBEHHOMO peryiMpoBaHusi o6ecneyeHust eauHcTea
U3MEepPEHNIA, AO/MKHbI GbITb BHECEHbI B TOCYAapCTBEHHLIN peecTp cpeAcTB U3MEpPeHWii 1 UMeTb CBUAETENbCTBA
0 roBepke.
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Buénuorpadgusn

Onpefenexne rpaHynoMeTpuMyeckoro coctaBsa. MeToAbl, OCHOBaHHbIe Ha B3anMoaeli-
CTBUM CBETA M OTAEe/bHbIX YacTul,. Yactb 1. CYeTunk cnekTpoMeTpuyeckuii B aapo3osnu
C paccesiHHbIM CBETOM

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

Onpepgenexune rpaHyioMeTpuyeckoro coctaBa. MeTofbl, OCHOBaHHblE Ha B3anMopeli-
CTBWM CBeTa M OTAENbHbIX YacTul. YacTb 2. CUeTUMK YacTul, B XULKOCTUN B paccesiH-
HOM cBeTe

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

paHynomeTpuyeckunii aHanma. MeToabl nasepHoii gudpakumm
(Particle size analysis — Laser diffraction methods)

paHynomeTpuyecknii ananuns. iIntHammyeckoe paccesHue ceseta
(Particle size analysis — Dynamic light scattering (DLS))

AHanua rpaHysiomeTpryeckuii. Cnektpockonusi ¢ (QOTOHHOI koppensuuei
(Particle size analysis — Photon correlation spectroscopy)

OnpefeneHve rpaHynomeTpuyeckoro coctasa. OnpegeneHve guddepeHunanbHoi
3/1eKTPNYECKO NOABMXHOCTU a3po30/1bHbIX YaCTUL,

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

rocypaapcTBeHHas cuctema o6ecneyeHns eauHCTBa U3MepeHuii. MprumeHeHne «Pyko-
BO/CTBA MO BbIPAXEHUIO HeonpefeNeHHOCTN U3MepPEHNi»
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