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HAUWOHANbHBIA CTAHJOAPT POCCUMUUCKOW SERJEPALWUMU

BEH3UH ABTOMOBUIbHbIA

MeToAabl onpeaeneHUs CBUHLIAa PEHTIeHOBCKOM CNeKTpocKonuen

Motor gasoline. Methods for determination of lead by X-ray spectroscopy

Narta BBeaeHna — 2012—07—01

1 O6nacTb NpUMeHeHus

1.1 HacTtoswuii cTaHgapT pacrnpocTpaHAeTcsl Ha aBTOMODUNBHBIA OEH3WH U ycTaHaBNMBaeT MeToAabl
onpeaeneHus oblLLero coaepxaHus cBUHLA B AnanasoHe KoHLUeHTpaumi ot 0,0026 go 1,32 r Pb/am3 [unu ot
0,010 go 5,0 r Pb/amepukaHckuin rannoH (amep. rannoH), ot 0,012 go 6,0 r Pb/aHrnuiickuin rannox (aHrn. ran-
noH)].

1.1.1 MeToabl ucneiTaHnst A 1 B npegHasHayeHbl Ans AgnanasoHa KoHueHTpauuia ot 0,026 ao 1,321 r
Pb/am3 (o1 0,10 ao 5,0 r Pb/amep. ranno).

MeToa ucnbiTaHns C — Ans avanasoHa KoHueHTpaumid ot 0,0026 ao 0,1321 r Pb/am3 (o1 0,010 go
0,50 r Pb/amep. ransnoH).

1.1.2 HacToswue MeToabl UCNbITAHUS YYUTHIBAIOT BCE U3MEHEHUS B KOMMO3ULMKN BeH3uHa U He 3aBu-
CAT OT TWMa ankUICcBMHLA.

1.2 Metog A — cMm. pasgensl 5—10.

MeTtoa B — cMm. pasgensl 11—16.
MeTog C — cMm. pasgensl 17—23.

1.3 3HaueHus, ycTaHoBNeHHble B eanHuuax CU, cnegyet cuntatb cTaHgapTHeEIMW. B apyrux ctpaHax
MOTYT UCNOMNb30BaTLCS ApYrine eauHULbI. BeipaxeHue 3Ha4YeHU B rpaMmax Ha amepuKaHCKUI ransoH AaBns-
eTcs npeanoytutensHeiM B CLLA.

1.4 B HacTosieM cTaHgapTe He NpeQyCMOTPeHO paccMoTpeHue Bcex BonpocoB obecneveHns 6e3o-
MacHOCTU, CBA3AHHLIX C ero npuMeHeHueM. MNonb3oBaTenb HAaCcTOALWEro cTaHgapTa HeceT OTBETCTBEHHOCTb
3a YCTaHOBIEHME COOTBETCTBYIOLMX NPaBWUI MO TexHuke 6e30MacHOCTU U oxpaHe 3A0pOBbsi NepcoHana, a
Takke onpeaensieT LenecoobpasHOCTb NPUMEHEHUs 3akoHOAAaTENbHBLIX OrpaHUYeHUA nepea ero UCnNonb3o-
BaHueM. Ocobble crydaun onacHOCT ykasaHbl B pasaenax 5,6,11 u 18.

2 HopmaTuBHbIEe CCbINKKN

B HacToAweMm cTaHAapTe UCNONb30BaHbI HOPMATUBHBIE CCLINIKU Ha crieaylowme cTaHaapThl:

ACTM [ 3341 OnpepeneHune cBuHUA B 6eHauHe. MeToa ¢ ucnonb3oBaHMEM MoHoXopuaa noaa
(ASTM D 3341, Standard test method for lead in gasoline — lodine monochloride method)

ACTM J1 4057 PykoBoactBO No py4yHoMmy oT6opy npob HedTu u HedbTenpoayktoB (ASTM D 4057,
Standard practice for manual sampling of petroleum and petroleum products)

ACTM [ 6299 PykosoacTBO NO NPUMEHEHUIO CTAaTUCTUYECKUX NPUEMOB rapaHTUM KayecTBa A5 OLLeH-
kn paboTbl cucteM aHanutuyeckoro uamepenust (ASTM D 6299, Standard practice for applying statistical
quality assurance and control charting techniques to evaluate analytical measurement system performance)

ACTM [1 6972 PykoBoacTBO NO cucTeme KayecTsa B nabopatopusix ucnbitaHus HedTenpoayKToB U
cMasouHbix matepuanos (ASTM D 6972, Standard practice for quality system in petroleum products and
lubricants testing laboratories)

WU3spanne odpmumancHoe
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3 CywHoOCTb METOAOB UCNbITAHUA

3.1 CrangapT BKIIlovaeT cnegytolme Metobl UCTIbITaHWIA:

3.1.1 Metog A. MeTop onpeaeneHns BbICOKOW KOHLEHTpaLUM CBUHLa C UCNONbL30BaHUEM pac-
TBOpa BUCMYTa B KauyeCcTBe BHYTPEHHero craHgapTa

OpavH 06bem obpasua TwaTensHO CMELLMBAIOT ¢ paBHLIM 0ObeMOM pacTBopa BACMYTa (BHYTPEHHero
cTaHgapta). CMech MOMeLLaloT B My4OK PeHTIEHOBCKUX Jydeii 1 onpeAensioT UHTEHCUBHOCTL L-oiy M3MyYeHus
CBUHLIA NPU ANWHe BOIHbI 1,175 A U MHTEHCUBHOCTbL L-o4 U3ny4eHus BucMmyTa nNpu AnuHe BonHbl 1,144 A
KoHueHTpauuio cBuHUa B obpasue M3MepsiioT CpaBHEHUMEM COOTHOLUEHUA ObLWMX ckopocTen cuyeta npu
1,175 Awn npu 1,144 A ¢ TeMU e camMbIMK COOTHOLLIEHMAIMM Ha npeaBapuUTenbHO NOAroTOBMEHHON Kanubpo-
BOYHOW KPUBOW KOHLIEHTpaLMK.

3.1.2 Metop B. MeTtop paccesiHHOro usanydeHus Bonbdpama

WcnbiTbiBas obpasel, Nosy4atoT COOTHOLLEHUE UHTEHCUBHOCTU PEHTIEHOBCKUX Nyden L-oq n3nyveHus
CBMHLA K YMCTOA UHTEHCUBHOCTU, KOTOPOE He COBMajaeT C pacCcesiHHbIM usfyyeHuem L-oq Bonbdpama.
YMHOXas 3TO COOTHOLUEHUE Ha KannbpoBOYHBLIN KO3MPULMEHT, NOMYYEHHBLIA C NOMOLLBLIO CTaHAapTHOro
CBUHLIOBOrO pacTBopa, onpeaensiioT cogepXaHne CBUHLA.

3.1.3 Mertog C. MeTop onpegeneHUsi HU3KOW KOHLIEHTPaL MU CBUHLLA C UCNOMIb30BaHUeM pacTBoO-
pa BUCMyTa B KayecTBe BHYTPEHHero craHaapra

O6paseL, 06bemom 20 cm3 TIaTensHo cMelIMBaloT ¢ 2 cM3 pacTBopa BUCMYTa (BHYTPEHHero ctaHaap-
Ta). CMecb nomellaloT B MNy4OK PEHTTEHOBCKUX Ny4ei CrieKTpoMeTpa U onpeaensioT UHTEHCUBHOCTL L-oy
N3Ny4yeHns ceuHUa Npu AnuHe BonHbl 1,175 A, vHTeHcUBHOCTB [ -0q nsnyyeHns sucmyTa npyu AnNnHe BOIHBbI
1,144 A n ¢oH npu gnuHe BonHbl 1,194 A. Mo atoin xe npoueaype NpoBOAAT KOHTPOSIbHLIA (XONOCTON) ONbIT
Ha obpasue, NPUroTOBNEHHOM M3 W300KTaHa U BHYTPEHHEro cTaHaapTa BucMmyTa. KoHUeHTpauuilo cBUHLA
N3MepsIoT, ornpeaenss CooTHOWEHUe YNCTOMU CKOpPOCTKU cyeTa npu 1,175 A k o6wein ckopocTu npu 1,144 A
ans obpasua, BelUATAA U3 ONpedeneHHOro COOTHOLLIEeHUS aHanorMyHoe COOTHOLLEHUe, MonyyYyeHHoe Arist
XOJOCTOro OnbiTa, U CPaBHUBAsi C COOTHOLLEHUAMU, NONYYEHHBIMU Ha NpeaBapuUTesibHO NOArOTOBIEHHOWN
KannmbpoBOYHOW KPUBOIA.

4 3Ha4yeHue U NpuMeHeHue

4.1 HacToswwmmn MeTogamm UCTbITaHus onpeaensaoT KOHLEeHTPaL Mo CBMHLA B Npucagkax K 6eHsnHy.
3T NpucagkM Ha OCHOBE anKUICBUHLUA YNydllaloT aHTUAeTOHaUMOHHbIE CBOMCTBA.

4.2 MeTog C UCNONb3YKOT ANA onpeaeneHna cnegoBblX KOJMMHYECTB CBMHLUA B 6eH3nHax, B KOTOPbIX
coaepXaHne cBHLa B COOTBETCTBUU C cbenepaanuM perynmpoBaHnemM HOpMUpyeTCH KakK «OTCYTCTBUE».

MeToa A. MeToa onpeaeneHUs BbICOKOW KOHLIEHTpPaLuUM CBUHLA C UCMOMb30BaHUEM
pacTBOpa BUCMYyTa B Ka4eCTBe BHYTPEHHero craHaapTa

5 Annapartypa

5.1 PeHTreHOBCKMIA CNIeKTPOMETp, cnocobHbI obecneunBaTth nsMepeHue nanydenuii no 3.1.1, co cne-
AYOWMMK XapaKkTepucTkamn (Mnu nio6oii Apyron, AatoLnin 3KBUBANEHTHbIe pesynbTaThl):

- HanpsbkeHue B namne — 50 kB;

- Tok B namne — 20 — 45 mMA,

- aHanuaupylownin kpuctann — dotopua nuTus (LiF);

- ONTUYeckuid NyTb — BO3aYyX, renuit (MpeaynpexaeHue — CxaTblil ras nod gasreHuem);

- OeTekTop — NponopLMOHanbHBIA NN CLUHTUNNALUOHHBIRA.

M pnmevaHune 1 — PeHTreHoBckuit CNEKTPOMETP U cnocob ero npuMeHeHnsa QOn>XHbl COOTBETCTBOBATL MpaBu-

naM 1cronb30BaHust 060pyf0BaHUA C UOHNU3VPYIOLLMM U3IYHEHWEM uny pekoMeHgaumam MexayHapogHon KOMUCCUK No
pPagvonorMyecKon 3almre.

2
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6 PeaktuBbl M MaTepuansbl

6.1 Yucrora peaktueoB

Bo Bcex UcnbITaHUsX cnegyet Uucnonb3oBaTb XMMUYeCKUe BellleCTBa Kriacca X. M. Mo>xHO ucnonb3oBaTb
peakTuBbl APYIMX KnaccoB YNCTOThI NPU YCNOBUU, YTO UX NPUMEHEeHNEe He CHU3UT TOYHOCTb onpeaerieHuns.
6.2 CoeanHeHue BUCMYTa, pacTBOpUMOE B yrnesoaqopoaHOM pacTBopuUTene.

MpumeyaHune 2—YcraHoBneHo, 4TO ANA NPUMEHEHUA NPUIOAEH 2-3TUMNTeKCcoaT BUCMYTA. Takke MOXHO Uc-
nonb30BaTh ApyrMe BELEeCTBa, coAepXalume BUCMYT U pacTBOPUMBbIE B YITIEBOAOPOAHOM pacTBOpUTENE, eCnn OHU CepTU-
uuMpoBaHbl B COOTBETCTBUM C 6.1.

6.3 PactBop BucmyTa (BHYTpeHHWin cTangapT). CoeanHeHne BUCMyTa pa3baBnsiioT COOTBETCTBYIOLUM
yrnesoaopoAHbIM pacTBoputenem. Mpu ucnonb3oBaHWKM 2-3TunrekcoaTta BACMyTa B KauecTBe cTabunusaro-
pa pob6aBnalT 2-3TUTEKCAHOBYIO KUCNOTY (npuMevaHue 2), 4Tobbl NOMAyy4ATb pacTBOp, COAepKalUWiA:
0,793 rBi/am3 npu 15,5 °C [(3,00 r Bi/amep. rannoH npu 15,5 °C (60 °F) unm 3,60 r Bi/arn. rannoH npu 15,5 °C
(60 °F)].

NMpumeuaHune 3—punpoBeaecHUN UCNBITAHNIA UMENN MECTO HEKOTOPLIE TPYAHOCTU CO CTAabUINBHOCTLIO pac-
TBOpa BHYTPEHHErO CTaHAapTa 2-aTunrekcoara BucmyTa. Ecnu ctaHgapTHbili pacTBop 6bin NPUIroTOBIIEH CMELLEHUEM U CO-
aepxan 5 % 2-3TMNrekcaHoBOW KUCIOThI, TO CTaHAAPT COXPAaHANCAH NoYTM HEOrpaHWYEHHOE BpeMs. 2-OTUnrekcaHosas
KMCNoTa cTabunuanpyeT pacTBop 2-3TUnrekcoara BUCMyTa B U300KTaHe, Toryore u 6eH3one, KoTopble CTabunbHbI B TEYe-
HUE TONbKO OJHOIO UK ABYX AHeN. HopmanbHasa oKTaHOBas KMCNOTa He cTabunuanpyer pacTBop.

6.4 WNsookTaH (MpeaynpexaeHue — KpanHe onaceH).

6.5 PactBopuTtenb, obecneunBatoLwmii pacTBopeHue coeaMHeHnsl BUCMyTa Arsl BHyTPEHHero craHaap-
Ta. BbisiBMEHO, 4TO ANA NPUMEHEHUA NPUroAHbI CMeLLaHHbIE KCUITOMbl U AoAEeKaH.

6.6 CoeavHeHue CBUHUA, pacTBopuMoe B yrnesogopode, — TeTpastuncesuHey, (TOC) nnu coeguHe-
HWe, cogepxallee cBMHeL, (Hanpumep, HadTeHaT cBUHLA), C cepTUULMPYEMO KOHLEHTpaLUen CBUHLA.

6.7 CrtaHgapTHbln pactBop cBuHUa (Pb): pacteopsitoT TeTpastuncsuHey, (TOC) (Mpeaynpexae-
Hue — TOC ToKcKYeH npu nonagaHuu BHyTpb), HacpTeHaT cBUHLA (NpUMeYaHue 4) unmn apyroe COOTBETCTBY-
oLwee coeduMHeHWe, cogepkallee ceuHel, B usooktaHe (MpeaynpexaeHue — YpessbldaHO orHeonaceH),
Tonyone Unu cMecn 3TUX AByX pacTBopuTeneil. [laHHbl CTaHAapTHLIA pacTBOp AOMKEH coaepXaTb TOYHO
N3BECTHYIO KOHLIEHTPaLMIo CBUHLA, NpubnusutensHo pasHyto 1,3 r Pb/am3 npu 15,5 °C [5,0 r Pb/amep. ran-
noH npu 15,5 °C (60 °F) nnu 6,0 r Pb/anrn.rannox npu 15,5 °C (60 °F)).

6.7.1 Ecnu ctaHgapTHbIA pacTBOP HEe UCMOMb3YIOT, TO ero XpaHAT oXNaXaeHHbIM.

MpumeyvaHune 4 — [lokasaHo, 4TO pacTBop HachTeHATa CBMHUA C TAKOW e KOHUEHTpaunen CBMHUA NPUroaeH
B KaueCTBe KannbpoBouHOro pacteopa. KoHUeHTpUpoBaHHbIN TAC He NCNONb3YIOT A4Ns NPUIOTOBNEHNS CTAHAAPTHBIX pac-
TBOPOB. KOHLEHTPMPOBaHHbLIN pacTBOP Ype3BblHakHO TOKCUYEH, YTOObI C HUM MOXHO Gbino GesonacHo paboTtatb B 06bIv-
HbIX NaboOPaTOPHLIX YCITOBUSIX.

MpumeyvaHue 5—Korga ctaHgapTHLIN pacTBOP CBUHUA NPUroToBNeH ¢ TOC, KOHUEHTPaUWo CBMHLA MOXHO
onpegennTb No metody ncnbitannst ACTM [ 3341.

6.8 Tonyon (MpeaynpexaeHue — BocnnameHaeM. Mapsbl BpeaHsbl).

7 KanubpoBka

7.1 Pas3baBnsatwoT cTaHAapTHEIA pacTBop cBUHUA (Pb) TONYONoM, N300KTaHOM UMK CMECbIO 3TUX pac-
TBOpUTENen Tak, YTobbl NoNy4nTb pacTBOpbl C KoHUEeHTpauuen ceuHua 0,025; 0,264; 0,529; 0,793; 1,057;
1,322 r Pb/am® npu 15,5 °C [unm 0,10; 1,00; 2,00; 3,00; 4,00 1 5,00 r Pb/amep. rannoH npu 15,5 °C (60 °F) unu
0,10; 1,00; 2,50; 3,50; 5,00 1 6,00 r Pb/aHrn. rannoH npn 15,5 °C (60 °F)].

7.2 Bce pacTBOpbl CBMHLUA U BUCMYTa (BHYTPEHHEro ctaHaapTa) AOMMKHbI JOCTUYb KOMHATHON TeMne-
paTypsbl.

7.3 MuneTkoit akkypaTHO BBOAAT 10 cM3 pacTBopa KaXAoro cTaHaapTa B OTAENbHYIO CTEKNAHHYI0
OYTbINKY UNK KoNby ¢ NpUTepPTON NPO6KoNn N A06aBNAOT PaBHLIN, TOMHO N3MepEeHHbIN 06BEM pacTBopa BUC-
MyTa (BHYTPEHHEero craHgapTta) B KaXaylo eMKOCTb. TwaTensHo nepeMeLumBsatoT.

7.4 MomewaoT oanH U3 3TUX pacTBOPOB B s4eiiky ans o6pasua B cOOTBETCTBUM C NpaBunamm paboThbl
Ha crekTpoMeTpe. Adyeitky nomeLaoT B NpUbop 1 NO3BONAT NapameTpam aTmocdepbl CNekTpomeTpa Aoc-
TU4b paBHOBECUS. OnpeaenatoT ckopocTb cyeta Ha L-oq nuHum ceuHua (1,175 A) n L-oy NMHWA BUCMYyTa
(1,144 A).
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MpumeyvaHue 6 —Ilo BO3MOXHOCTH, HA KaXA0W NMUHUKM cobupaioT He meHee 100000 umnynbcoB. Koraa uy-
BCTBUTENIBHOCTL NN KOHUEHTPpauua, nnn n To n 4pyroe He no3BonsioT c06parb TakK MHOIo UMIynbCoB, crneagyeTr ncnone3o-
BaTb TEXHWUKY, AOMYCKaIOLWY0 HanGONbLYIO CTATUCTUHECKYIO NMPELM3VUOHHOCTL 3a BPEMsl, ONpeaeneHHoe A Kaxaoro aHa-
nu3a. Mpu onpeaeneHnn ckopocTu cyeta cnegyeT y4uTeiBaTk cTabuneHocTe o6pasua. Cnegyer cobniogate Bapnaumio B
CKOPOCTSIX CHETa, U eCNN CKOPOCTb CHEeTa UMeeT TeHAEHUMIO MATY TONbKO B OAHOM HanpaeneHuu, To, BO3MOXHO, o6pasetll
pasnaraertcs. Ecnu ato npouncxoaguT, To cneayeTt yMeHbWNUTb BPEMSA CHeTa B COOTBETCTBUN C I'Ipl/lBMJ'IGMOﬁ CcTaTMCTUYECKOM
npeun3noHHOCTbIO.

7.5 OnpenensaloT OTHOLLEHWE CKOPOCTEN cHeTa Ans CBUHLA U BUCMYTa R KaXaoro ctaHaapTHOro pac-
TBOpa No cneaytowen opmyne

R= M

@ >

3

rae A — ckopocTb cyeTa ansa cauHua npu 1,175 A;
B — ckopocTb cueTa ansa sucmyTa npu 1,144 A.
7.6 CTpoaT kannbpoBOYHYIO KPUBYLO, YCTAHaBMMBAIOLLYIO COOTHOLWIEHWE MeXay R U KOnM4ecTBOM
CBUHUA, BbIpaXXeHHbIM B rpaMMax Ha Ky6udeckuin geuumeTp (rpammax Ha ransnoH).

MpumedyaHue 7— MHoOrMe cCoOBpeMEHHbIE PEHTTEHOBCKME CNEKTPOMETPbI BbIYEPUMBAIOT U XPaHAT Kanubpo-
BOYHYIO KPVBY1O, HAKIOH M COMYyTCTRYIOLLYO MHEPOPMALIMIO B KOMMNbIOTEPHOM cucteme npubopa B Ka4ecTBe ansTepHaTUBbI K
BblYEPUMBaHMIO STON MHPOPMAaLMKN BPYUHY!O.

8 KoHTponb kavyecTBa

8.1 ExeaHeBHO NoaTBepXadatoT kanMbpoBKy HaxoasLerocs B paboTe npubopa, aHanMaupys obpase,
KOHTpons kayecTBa (o6pasel, QC), coaepxalLnii KONMYECTBEHHO ONpeaensieMylo KOHLEHTpaLuo CBUHUA,
T. €. He3aBUCUMO OT KanubpoBoYHO KpBOW. COOTBETCTBEHHO XenaTensHO aHanM3upoBaTh 4ONONHUTENb-
Hble o6pasubl QC, HanpuMep, B Ha4ane 1 KoHLe NnapTun obpasLoB UNu Nocne onpeaeneHHoro KonMyecTsa
06pa3uoB, 4Tobbl 06ecnevnTb KauecTBO pesynbTaToB. AHaNM3 pe3ynbTaToB No 3TuM obpasuam QC MOXHO
BbIMOMHUTbL, UCNOMb3YSA TEXHUYECKUE NPUEMBl KOHTPOMbHLIX KapT. MoxeT noTpeboBaTbcA NOBTOPHas Kanub-
poBka npubopa, korga pesyneTtat obpasta QC npusoanT NabopaToputo K CUTyaLnmn BHe KOHTPOIS, Hanpumep
npeBbieHne NabopaTopHbBIX KOHTPOMbHBIX NpeaenoB. JocTaToyHbIA 3anac maTtepuana gna obpasuos QC
AomkeH BbITb 4OCTYNEH ANs NpeAHasHaYeHHoro nepnoga NpUMeHeHUs, oqHopoaeH 1 cTabuneH B UCNONb3y-
eMbIX YCNoBUsX XpaHeHusi. Mo BoamoxxHocTu obpaszel, QC AomxkeH GbITb NpeacTaBUTENbHBIM MO OTHOLLEHWIO
k 06bl4HO aHanuavMpyemMbiM obpaslam, U cpedHre 1 KOHTPonbHble Npeaensl obpasua QC cnegyet onpeae-
NATb A0 NPOBEpPKM NpoLiecca n3mepeHus. MpeumanoHHocTb o6pasua QC aomkHa ObITb NPoBepeHa no npeuu-
3noHHocTU MeToga ACTM, 4ytobel obecnednTs kadecTBo AaHHBIX. B ACTM [] 6299 u ACTM [1 6972 nanoxeHa
AononHuTensHas nHpopmaL st Mo KOHTPOMIO KavecTBa.

9 lMpoBeaeHue UcnbITaHUA

9.1 O6paseL oTOupatoT B cootBeTcTBUM ¢ ACTM [] 4057 nnu TpeboBaHNAMN HaLMoHamNbHbIX CTaHAaPTOB.

9.2 [NoToBAT 06pasubl ANA aHanNU3a, Kak ykasaHo B 7.3 U 7.4 Ana cTaHAapTHBIX pacTBOPOB CBUHLA, U
onpeaenaT CooTHoweHne R cornacHo 7.5.

9.3 OnpepensaoT coaepxaHne cBuHUA B obpasuax, cpaBHUBasi MOryyYeHHble 3HauyeHust R ¢ paHee
onpeaeneHHon kKannbpoBOYHON KPUBOHA.

10 OchopmneHue pe3ynbTaToB UCTLITAHUA

10.1 3anuceiBaloT noslydyeHHoe cofdepXaHue CBMHUA, BblpaxeHHoe B rpammax Pb Ha kybuudeckuin
aeuumeTp npu 15,5 °C ¢ TouHocTsio 0,003 r Pb/am3 [cooTeeTcTBEHHO B I Pb/amep. rannoH npu 15,5 °C (60 °F)
unu r Pb/anrn. rannoH npu 15,5 °C (60 °F) ¢ TouHocTbto 0,01 r].

Mpumeuanue 8—CneayeT yunTbiBaTh, YTO OfIMH aMEPUKAHCKWIA ranmnoH paeeH 3,78543 am3, oK aHmwii-
CKMI rannoH paseH 4,546 am3, uTo6bl Nerko nepecunTars cofepxaHne CBUHLA B rpaMmax Ha KyGuueckuii JeLMmeTp B ame-
pukaHckue (r Pb/amep. rannon) v aHrmumckue (r Pb/anrn. rannon) eguunubl namepenus npu 15,5 °C (60 °F).

4
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MeTtoa B. Metoa paccesiHHOW pagvauvn Bonbgpama

11 Annapartypa

11.1 PeHTreHOBCKUIA CEeKTPOMeTp, cnocobHbI o6ecneunBaTtb UsMepeHue uanydeHuin no 3.1.2, co cne-
AyoLWMMU XapakTepucTukamm (unun niobow apyroin npubop, AatoLmiil IKBUBANEHTHbIE pe3ynbTaThbl):

- HanpsbkeHue B namne — 50 kB;

- TOK B namne — 20—45 MA;

- MpueMHasn namna — Bonbdpam;

- aHanuaupyowmnin kpuctann — cgpropua nutus (LiF);

- onTu4veckas opoxka — Bo3ayx, renun (MpeaynpexaeHune — CxaTbid ras noa AaBreHUEM);

- KONNMMauns — ToYHas;

- aHanus3aTop BbLICOTbl UMMYJflbCa — YCTaHaBNMBAOT MO BO3MOXHOCTM CaMO€ HU3KOe paspelueHue
npubopa, 4Tobbl n3bexaTb BAUSHUS LWyMa Ha UCMOSNb3yeMbIil AeTEKTOp;

- OeTekTop — NponopunoHarbHbIA UM CLUHTUNNALUOHHBIN,

- TexHuKa cyeTa — (PUKCUPOBAHHOE BPEMS.

11.1.1 MNepuroa bUKCUPOBAHHOrO BpEMEHN UMeeT ABa orpaHuYeHus: Bpems pasHo 30 ¢ unu 6onee u
OHO Takoe, 4TOo cHeT NPYU MUHUMaNbHOW MHTEHCUBHOCTU (boH Npn A= 1,211 A) norkeH npesbiwats 200000.

MpumeyaHune9— PeHTT@HOBCKUIA CMEKTPOMETP M CNOCO6 NPUMEHEHUS JOMKHbLI COOTBETCTBOBATL NPaeuniam
NPYMEHEHVS UOHU3NPYIOLLEN paauaLmm unu pekomeHgaumsam MexayHapoaHon KOMUCCUM 1O PaaUONOrMHECcKoin 3awwumTe,
UMK 1 TOMY U OpYromy.

12 PeakTuBbl U MaTepuansbl

12.1 WsookTaH (MpeaynpexaeHue — KpaiHe BocnnameHsem).

12.2 CrtaHgapTHBIA pacTBop CBUHUA: pacTeopsoT TeTpastunceuHey (T3C) (Mpeaynpexpe-
Hue — TOC ToKcU4eH Npu nonagaHumn BHYTpb), HadTeHaT CBUHLA (MpuMeyaHue 4) unu apyroe COOTBETCTBY-
lollee coedMHeHWe, codepxallee cBUHel, B u3ooktaHe (MpepynpexaeHue — KpaiiHe BocnnameHaem),
ToNnyorse nunM cMecu aTux AByxX pacTsoputeneit. MNpu ucnonbsoBaHun TOC cnegyet o6paTUTbCA K NpuMeva-
HUto 5. OTOT cTaHAapPTHbLIN PacTBOP AOMKEH coaepKaTb TOUHO U3BECTHYIO KOHLIEHTPaLMIO CBUHLA, NpuBnnsu-
TenbHo pasHyo 1,3 r Pb/am3 npu 15,5 °C [5 r Pb/amep. rannoH npu 15,5 °C (60 °F) unu 6 r Pb/aHrn. rannox
npu 15,5 °C (60 °F)].

12.2.1 Ecnu ctaHgapTHbIA pacTBOp He UCMOSb3YHOT, TO €10 XPaHAT B NPOXNaaHOM MecTe (XONoaunbHUKE).

13 KannbpoBka

13.1 MomewaoT cTaHAaPTHLIN PacTBOP CBUHLA B A4eiky ans obpasua, Mcnonb3ays TexHudeckue npue-
Mbl, MPEeAYCMOTPEHHbIE NPU NPUMEHEHUN cNeKTpoMeTpa. AYeiiky NOMeLLaloT B Ny4OK PEHTTEHOBCKUX Ny4en,
ncnonb3aya ycnosusl no pasgeny 11, u No3sonAl0T napameTpam aTMocdepbl CnekTpoMeTpa A0CTUYb PaBHO-
Becus. CUMTLIBAOT OAHO MOKa3aHWe MHTEHCUBHOCTU Ha KaXAoN U3 Cneayowmx YCTaHOBOK AMUHbI BOSIHbI,
3aTeM 3aMeHSII0T 3TOT CTaHAAPTHbLIN PacTBOP CBEXEW NopLUE U NOBTOPSAIOT CHUTLIBAHME NokasaHui. MoeTo-
pSIlOT 3Ty NpoLeaypy € U300KTaHOM.

AHanutnyeckas nuHuA, ceuHew, L-a, A=1,175 A;

Mapatowee usnyyerune Wi-o, (HekorepeHtHoe) A= 1,500 A, 3HaueHue, paccuuTaHHoe ansa 90 °

reomeTpun npubopa (npumeyarue 10);
MonoxeHne doHa A=1211A.

MpumeyaHune 10 — Yron mexay nagaowein paguaumen n BbIXO4HbIM CUIHANoOM Konnumaropa, paeHbiv 90°,
paccuMTLIBalOT Mo ypaBHeHWI0 KomnToHa

KomnToHoBcKoe paccesime A’ — A = 0,024 (1 — cos ), 2)

rae A’ — AnuHa BOMHbI HEKOrEPEHTHOrO PACCEAHHOIO N3Ny4YeHns:;
A — AnuHa BoNHLI Nagaiowero nanyvenus Wh-o.;
(p — Yron mMexay NagaloLLym 1 pacCesHHbIM N3NYYEHNEM.
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13.2 OnpegensoT cKOppeKTUPOBaHHbIN POH, YMHOXas MHTEHCMBHOCTb (hoHa npu A= 1,211 A Ha cne-
JaytoLlee COOTHOLLEHWE, MoJy4YeHHOe Ha XONIOCTOM ONbITE C U3OOKTAHOM
PoH npn A=1,175A (3)
®oH npu A =1211A

13.3 BepyT cpedHee 3HaueHWe ABYX NMOKa3aHUA UHTEHCUBHOCTM NPY KaXa0W YCTaHOBKE AMHbI BOMHBI
1 paccuUTLIBAOT OTHOLWEHNE R’

R = SBuHeu L-04 — CKOPPEKTMPOBaHHbIN ¢POH (4)
HekorepeHTHaa WL - a4 — cboH

13.4 YT06bI NONY4YUTb KANNMOPOBOYHBIA KOIDMULNEHT F, KOHLEHTPaLUIO CBUHLA CTan4apTHOro pac-
TBOpa gensAt Ha R’.

14 KoHTponb kayecTBa

14.1 [Ons obpasuoB., aHanuanpyemslx no metogdy B, cneaytoT TpeboBaHusaM, ycTaHOBNEHHbIM B 8.1.

15 lMpoeeaeHue ucnbITaHUA

15.1 OtbupatoT obpasey, B cootBeTcTBUM ¢ ACTM [1 4057 unn TpeboBaHMAMN HaUMOHANbHBLIX CTaH-
[apToB.

15.2 BbIHMMAIOT U3 XONOAUNbHMKA CTaHAAPTHBIN pacTBop cBuHUa (12.2.1) u 06pa3ubl 6eH3nHa n oBo-
OSAT MX 0O KOMHAaTHON TeMnepaTypbl.

15.3 YcTaHaBnMBaloT KannmbpoBoUHbIN koadduuneHT F B cooTBeTcTBUM € 13.4. MNpn yacTom npumMeHe-
HAM MeToAa 3To AenaTtb HeoBX0AUMO exeaHeRBHO.

15.4 OnpegenstoT cooTHowWeHne R’ ana obpasuos, kak ykazaHo B 13.1; 13.2 u 13.3, n onpegensiot
copepxaHue ceuHua B obpasuax, yMHoxas R’ Ha KanubpoBouHbIi koadduumeHT F.

16 OchopmneHue pe3ynbTaToB

16.1 3anucelBaloT cogepkaHue CBUHLA, BbipaXeHHoe B rpaMmax Pb Ha kybudeckuin aeunmeTp npu
15,5 °C ¢ TouHocTbio 0,003 r Pb/am3 [r Pb/amep. rannoH npu 15,5 °C (60 °F) u r Pb/anrn. rannoH npu 15,5 °C
(60 °F) c TouHocTbio 0,01 r] (npumeuaHue 8).

MeTtop C. MeToa onpeaeneHns HU3KOW KOHLEHTPaLMM CBUHLA

17 Annapatypa

17.1 PeHTreHOBCKWI crieKTpoMeTp, onucaHue KoToporo npuseaeHo B 5.1 (cM. npumeyaHue 9).

18 PeakTuBbl M maTepuansl

18.1 Mcnonb3aytoT peakTuBbl, ykasaHHble B pasgerne 6.

18.2 CTaHaapTHbI pacTBOP CBUHLA KOHLeHTpaumeit 0,132 r Pb/am3 npu 15,5 °C (0,500 r Pb/rannon):
pa3baBnsAoT anuKBOTY CTaHAapTa, MPUrOTOBEHHOTo no 6.6, Tak, 4ToBel oH cogepxan 0,132 r Pb/am3 npu
15 °C [0,500 r Pb/amep. ransnoH npu 15,5 °C (60 °F)]. Ecnv pacTBop He UCMONb3YIoT, TO ero XpaHAT B X0No-
avnbHuke (MpeaynpexaeHme — TOC TOKCMYEH NpU NpornaTblBaHum).

19 KanubpoBka

19.1 MpoBoAAT TouHble pa3baBrieHWs cTaHdapPTHOMO pacTBopa CBUHLA, coaepxallero 0,132 r Pb/gm3
(0,500 r Pb/rannoH), B Tonyone, U300KTaHe UM CMecu 3TUX ABYX pacTBopuTenen AN nosly4yeHust pacTBopoB
C KOHLIEHTpaLWeit ceuHLa 0,0793; 0,025; 0,0132; 0,00264; 0,00132; 0,00026 r Pb/am3 npu 15,5 °C [0,30; 0,10;

6
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0,050; 0,01, 0,005 1 0,001 r Pb/amep. rannoH npu 15,5 °C (60 °F)]. CoxpaHsaloT cTaHgapT ¢ coaepxaHvem
0,000 r Pb/am3 B kauecTBe XOMOCTOrO pacTsopa.

19.2 TemnepaTypy BCex pacTBOpPOB AOBOAAT A0 KOMHATHOW TeMnepaTypbl.

19.3 MuneTkoit TouHo BBOAAT 20,0 cM3 kaXKOOro cTaHAapTa [B TOM YUCAe U cTaHAApT ¢ coaepXKaHuem
0,132 r Pb/am3 (0,5 r Pb/rannoH)] 1 xonocToi pacTeop B oTAemNbHLIE BYThINN U Kokl ¢ NPUTEPTHIMM NpobKa-
MU U1 TOYHO 106aBNAOT B Kaxayto 2,0 cM3 BHYTpeHHero cTaHaapTa BUcMyTa. TiaTesnbHO nepemelunsaioT.

19.4 MomeLLatoT OAMH U3 3TUX PACTBOPOB B siMElKy Arist obpasyua, UCMonb3ysl TEXHUYeCcKne NpuemMsl npu
paboTe co crnekTpoMmeTpoMm. MomelatoT a4eiky B npubop, AaloT napameTpaMm atMmocdepbl cnekTpomeTpa
AOCTU4b paBHOBECKS 1 ONpeAenstoT CKopocTb c4eTa Ha L-aq nuHumM Pb (1,175 A), L-0y nHUn Bi (1,144 A) "
doHe (1,194 A).

MpumeyaHue 11 — 1o BOZMOXHOCTH, HA KaXAOW NMHUM cobupaioT He MmeHee 100000 umnynbcoe. Koraa vye-
CTBUTENbHOCTb UM KOHLEHTPaUWs, U U TO ¥ ApYroe He NMO3BonsioT cobpaTb Tak MHOTO UMMNYIbCOB, CreayeT NCNOMb30-
BaTb TEXHUKY, OONYCKatoLWyo HaVISOJ'IbLIJyPO CTaTUCTUYECKYI0 NPELUN3NOHHOCTb 3a BpPEMS, onpeaeneHHoe ana Kaxaoro 06-
pasua. CtabunbHocTb 06pasua crnegyeT paccmarpvBatb NpU onpedeneHuy Bpemenu aHanusa. Criegyer cobniogatb
Bapuauuio B CKOPOCTSAX cHeTa, N €Crn CKOPOCTb CYETaA UMEET TEHASHUUIO UATU TONbKO B OAHOM HanpaeneHuu, 1o, BO3MOX-
Ho, obpasel pasnaraetcs. Ecnu ato nponcxoguT, To cneayeT yMeHbWNTE BPEMSI CHETa B COOTBETCTBUM C NPUEMIIEMON CTa-
TNCTUHYECKON NPELN3NOHHOCTbLIO.

19.5 OnipenensitoT cooTHOWEHMe R ANs Kakaoro CTaH4apTHOro pacTBopa U X0NocToro pactasopa (onbl-
Ta) no popmyne

R=_"_= (5)

roe A — ckopocTb cueta npu 1,175 A;
B — cxopocTb cueta npu 1,144 A;
C — ckopocTb cyeTa npu 1,194 A.

19.6 OnpeaensaioT cKOppeKTUpOBaHHOE COOTHOLEHWUe R, no opmyne
R.=R-R,, (6)
rae R, — COOTHOLLeHWe ANA XoNocToro pacTeopa.

19.7 CTpoAT KanMbpoBOUHYIO KPUBYIO (NpUMeYaHmne 7), ycTaHaBMNMBaIoLLyo COOTHOLLEHWe Mexay R 1
KONM4ECTBOM CBUHLA, BbIPAXXEHHBIM B rpammax Ha Kybuueckuid aeLumeTp. OnpeaensioT HaknoH S pesynsTu-
pytoLLen NMMHUW, ecnn oH NUHENHBIN, No opMyne

S=- (rPb/am®) )
Re

20 KoHTponb Ka4YecTBa

20.1 Ansa o6pasuoB, aHanuavMpyeMblx no metody C, crieaytoT TpeGoBaHWAM, yCTaHOBNEHHbIM B 8.1.

21 MNpoBegeHne UCNbITAaHUA

21.1 Ot60p obpasua nposoaaT B cooTBeTcTBUM ¢ ACTM [1 4057 unu Tpe6oBaHUAMU HaLMOHANbHBLIX
CTaHOapToB.

21.2 [oToBAT UcnbITyeMble 06pasubl U XonocTon pacTeop no 19.3 n 19.4 aAna ctaHAapTHLIX PacTBOPOB
CBUWHLIa 1 onpeaensiioT oTHoweHne R, no 19.5 1 19.6 ¢ noMoLLbIo XONOCTOro pacTsopa, aHanMsvpyemoro Bo
BPeMs UCIbITaHUSI.

22 Kanu6poBka

22.1 PaccunThIBaloT coaepxaHue cBuHUa B obpasuax, cpasHuBas R, ¢ npeBapuUTENbHO MOCTPOSHHOM
Kanubposo4Hon kpusoi. Ecnn S paccuutaHo no 19.7, To cogepxaHue cBUHLA ONpeaensiioT creaylowmnm
ob6paszom

Pb (r/am3) = R,S. (8)
7
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23 OcdhopmneHune pe3ynbTaToB

23.1 3anucbiBaloT coaepkaHune CBUHLA, NonyvyeHHoe B 22.1, BolpakeHHOe B rpaMmax Ha KyGudeckuni
aeummeTp npu 15,5 °C (r Pb/amep. ransnoH npu 60 °F) ¢ TouHocTbio 0,005 r Pb/am3.

24 MNpeun3snoHHOCTb U OTKNOHEeHNe

24.1 MpeuM3anoHHOCTb MeToda, NOMyYeHHas CTaTUCTUYECKUM UccredoBaHMeM MexnabopaTopHbIX
pe3ynbTaToB UCMbITaHWUA, cneayoLlas:

24.1.1 MoBTOpAeMoOCTb

PacxoxaeHue mexgy nocnegosaTtenbHbIMU pesynbTaTtamMu UCblITaHWs!, TOAYYEHHBIMW OOHUM U TEM Xe
onepaTopoM Ha 0HOW U TOW e annapaType Npu NOCTOAHHLIX YCMOBUAX HA MAEHTUYHOM UCCnegyeMoM maTe-
puane npu HopMarnbHOM U NPasBUMbHOM MPOBEAEHUN MeToda UCMbITaHUS, MOXeT NMpeBbiwaTth criegyoLime
3Ha4eHus TONbKO B OAHOM Clyyae U3 Asaguatu (tabnuua 1).

Tabnunya 1—IloBTOPAEMOCTb METOAOB UCTbITAHWSA

Meton A Meton B Meton C EavHuubl nsmeperuns X

0,008 + 0,008X

0,004 + 0,015X

0,007 + 0,14X

r Pb/gm® npu 15,5 °C

0,029 + 0,008X

0,014 + 0,015X

r Pb/amep. rannon npu 15,5 °C

0,035 + 0,008X

0,017 + 0,015X

r Pb/anrn. rannoH npu 15,5 °C

24.1.2 BocnponsBoguMOCTb

PacxoxgeHne mexay ABYMS eAMHUYHBIMA U HE3aBUCUMBIMW Pe3yrbTaTamun, NoslydeHHBIMA PasHbEIMA
oneparopamu, paboTatowmmim B pasHbix fabopatopusix, Ha UAEHTUYHOM rccegyeMoM matepuane npu Hop-
MarbHOM W1 MPaBUMbHOM NPOBeAeHUN MeToda WCNbITaHUs, MpeBbiaeT credylowme 3HavyeHusl TOMbKo B
oAHOM criyyae 13 Asaguati (Tabnuua 2).

Tabnunya 2 — BocnponssoanMoOCTb METOAOB UCMbITAHWS

Meton A Meton B Meton C Eavnunubl namepennsa X

0,027 + 0,030X 0,010 + 0,039X 0,018 + 0,15X r Pb/am® npu 15,5 °C

0,103 + 0,030X 0,037 + 0.039X — r Pb/amep. rannon npu 15,5 °C

0,124 + 0,030X 0,044 + 0,039X — r Pb/anrn. rannou npun 15,5 °C

MpvumeyaHwue 12— [peun3MOHHOCTb aHanNM30B OCHOBLIBAETCSH HA NMPUMEHEHUN TONbKO CTaHAApTOB TeTpa-
3ATUINCBUHUA, W nNonb3oBaTtenu Mmetoga UcnbliTaHUsA QOIMKHbI y4eCTb, YTO NPeUn3nOHHOCTb aHann3os, B KOTOPbIX 6binn npu-
MEHEeHbI Apyrie cTaHaapTbl, HENPUMEHUMA.

24.2 OTKNOHeHue
PacxoxgeHue mexay pesyrnbTataMn HacTosILLMX MeTOA0B UCTILITaHUS! U UCTUHHBIM 3HAa4YEHUEM He npe-
BblLLAEeT BOCNPON3BOAUMMOCT METOAOB.

MprumeyaHwue 13 — OTKNOHEHME OnpeadeneHo No aHannay CpaBHUTENbHbLIX MaTepuanos HaunoHansHoOro uH-
cTuTyTa ctanaapTos u texHonorui (CLLA) YeTbipemsi naboparopmsamu.
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Mpunoxenne A
(cnpaBouHoe)

CBefieHUs1 0 COOTBETCTBUM CCbINOYHbIX cTaHaapToe ACTM
CCbINOYHbLIM HauUOHanbHbIM cTaHAapTaM Poccuiickon Pepepauum
(v peAcTBYIOLUM B 3TOM KayecTBe MeXrocyapcTBeHHbIM CTaHOAapTam)

Tao6nwuua OJA.1

O603HaYEHUE CCBINTOYHOTO CreneHb
OB6o3Ha4YeHUe U HaMMEHOBaHKUe COOTBETCTBYOLEro HauMoHanLHOro cTaHpapTa
CTaHgapTa COOTBETCTBUA

ACTM [ 3341 — *

ACTM [ 4057 MOD FOCT P 52659—2006 «HedTe n HedTenpoaykTel. MeToabl py4HHOro
oT6opa npob»

ACTM [ 6299 — *

ACTM [6972 — *

* COOTBETCTBYIOWMI HaLMOHanbHbIM cTaHgapTt oTcyTcTeyeT. [o ero yTBepxaeHns pekoMmeHayeTcst NCrornb3o-
BaTb NepeBo Ha PYCCKUI A3bIK AaHHOro cTaHgapTa. [epeBoa AaHHOro ctaHgapTa Haxoautes B PeaepansHOM MHAGOp-
MaLWOHHOM (hOHAE TEXHUYECKMX PernameHToB 1 CTaHOapToB.

MpumedaHune—B HacTosAWeNn Tabnvue NCNONb3OBaHO Crieaytollee ycnoBHoe 0603HaveHne CTeneHun co-
OTBETCTBUSI CTAHOAPTOB:

MOD — mognthunumupoBaHHble cTaHdapThbl.
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