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HAULWOHANBbHbBIMW CTAHAAPT POCCUMUNCKONW SGEALEPALUWN

BEH3VH ABTOMOBW/IbHbIN

MeTO,qu onpeneneHna ceBuHuUua peHTFeHOBCKOI‘;I CI'IeKTpOCKOI'II/IeI7I

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

fata BBegeHns — 2012—07—01

1 O6nacTtb NpMMEHEeHUs

1.1 HacToswwnii cTtaHgapT pacnpocTpaHsieTcs Ha aBTOMOGWbHbLIA GEH3WH W ycTaHaB/AIMBaeT MeToAbl
onpepeneHns obLero cofepxaHus CBUHUA B Anana3oHe KoHueHTpauuii ot 0.0026 go 1,32 r Pb/gm3 [unn
o1 0.010 go 5.0 r Pb/amepukaHckuii rannoH (amep. rannoH), ot 0.012 go 6.0 r Pb/aHrnuiicknii rannoH (aHrn,
rannon)).

1.1.1 MeTogapl ncnbiTaHUa A 1 B npegHa3HaveHbl A5 gnana3oHa KoHueHTpaumii ot 0,026 go 1,321 r Pb/gm3
(o7 0,10 go 5,0 r Pb/amep. rannoH).

MeTtoga ncnbitaHna C — AN gnvanas3oHa KOHueHTpauuii ot 0,0026 go 0,1321 r Pb/gm3 (o1 0.010 go 0.50 r
Pb/amep. rannon).

1.1.2 HacToAwme MeToAbl UCMbITAHUA YYNTbIBAIOT BCE U3MEHEHUA B KOMMNO3MLUN GEeH3MHA U He 3aBUCAT
OT TMna asikuaCBUHLA.

1.2 Metog A — cMm. pasgensl 5— 10.

MeTtog B — cm. paspgenbl 11— 16.

Metog C — cwm. pasgensl 17— 23.

1.3 3HayeHun, ycTaHOBJ/IEHHbIe B egnHnuax CW. cnegyeT cumtaTb cTaHgapTHbIMU. B gpyrnx crpaHax
MOTyT UCMONb30BaTbLCA APYyrve eAnHULbI. BbipaxeHue 3Ha4YeHUi B rpaMmax Ha aMepuKaHCKuiA rassioH sBns-
eTcsa npeanoytuTenbHbiM B CLUA.

1.4 B HacTosAuWweM cTaHAapTe He NpegyCcMOTPEHO pacCMOTpeHne BCex BONPOCOB o6ecneveHns 6esonac-
HOCTW. CBSI3aHHbIX C ero nNpumeHeHnem. MNosnb3oBaTes/ib HACTOALWErO CTaHAapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBJ/IeHWe COOTBETCTBYIOLWMX NPaBu/l Mo TexHUKe 6e30MacHOCTM U OXpaHe 340POBbA NepcoHana, a Takxe
onpegenseT LesiecoobpasHOCTb NPMMEHEHUS 3aKOHOAaTelbHbIX OrpaHUYeHnii nepej ero UCNONbL30BaHNEM.
Ocob6ble cnyyanm onacHOCTU yka3aHbl B pa3genax 5, 6.11 wn 18.

2 HopMmaTuBHbIE CCbIIKU

B HacToslweM cTaHAapTe UCMO/b30BaHbl HOPMaTUBHbIE CCbIJIKM Ha cregylolune ctaHgapThbl:

ASTM D 3341. Standard test method for lead in gasoline — lodine monochloride method (Onpegenenne
CBUHUA B 6eH3MHe. MeTo/ C MCNONb30BaHMEM MOHOX/0puaa lioaa)

ASTM D 4057, Standard practice for manual sampling of petroleum and petroleum products (PykoBoga-
CTBO NO PY4YHOMY OT60pPY NpPO6 HedpTM N HedpTENPOAYKTOB)

ASTM D 6299. Standard practice for applying statistical quality assurance and control charting techniques
to evaluate analytical measurement system performance (PykoBoACTBO NO MPUMEHEHWNIO CTAaTUCTUYECKUX NPU-
eMOB rapaHTumn KadecTtBa A8 OLEeHKN paboTbl CUCTEM aHa/IMTUYECKOTO N3MepeHuns)

ASTM D 6972, Standard practice for quality system in petroleum products and lubricants testing
laboratories (PykoBoACTBO MO cucTeMe KayecTBa BlabopaTopusax UCnbITaHMA HedPTeNnpoAyKTOB U CMa304YHbIX
mMaTepuanoB)

M3paHune ouumansHoe
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3 CyWwHOCTb METO40B UCNbITaHUA

3.1 CtaHgapT BK/OYaeT criegyowne MeToAbl UCMbITaHWA:

3.1.1 MeTopn A. MeTop onpenesieHMa BbICOKOW KOHLEHTpauuum cBMUHLA C UCNONb30BaHWEM pac-
TBOpa BMCMYTa B Ka4YecTBe BHYTPeHHero ctaHgapra

OanH o6bem obpasua Tware/ibHO CMeWNBalOT C paBHbIM 06beMOM pacTBopa BUCMyTa (BHYTpeHHe-
ro ctaHgapTa). Cmecb nomew,aloT B NMYYOK PEHTIEHOBCKUX /lyyeli 1 onpeAenstoT WHTEHCUBHOCTb L-a, n3-
Ny4YyeHns CBUHUA NPU ANNHE BONHbLI 1.175 A N MHTEHCMBHOCTbL L-a, n3nyvyeHusa BUCMYyTa Npu AJINHE BOJIHbI
1,144 A. KOHUeHTpaLno CBUHLA B 06pa3ue n3mMepstoT CpaBHEHWEM COOTHOLLIEHMSA 06X CKOpoCTel cyeTa
npu 1.175 A n npu 1,144 A c TEMU X€ CaMbIMM COOTHOLWIEHUAMMN Ha NpeABapuTe/IbHO NOATOTOBIEHHOW Kanu-
6pPOBOYHOW KPMBOW KOHUEHTpaLuuu.

3.1.2 MeTop B. MeTop paccessHHOro nsny4vyeHuns Bosbdpama

McnbiTbiBass o6pasel, NosyyatdT COOTHOLWEHNE UHTEHCUBHOCTU PEHTIEHOBCKUX nyyeli n3nyyeHus
CBMHLA K YACTOW MHTEHCUBHOCTU, KOTOPOE He coBnajaeT C pacCesiHHbIM M3nyyeHnem L-u, Bosibhpama. YM-
HOXas 3TO COOTHOLIEHNE Ha KaNMOPOBOYHbIN KO3 P ULMEHT, MOSTYHEHHBbIN C MOMOLWbIO CTAHA4APTHOIO CBUHL,O-
BOr0O pacTBopa, onpeaensoT cogepxaHue CBMUHLA.

3.1.3 MeTopg C. MeTog onpegeneHna HU3KOM KOHLUEHTpauMm CBUHLA C MCNONIb30BaHWEM pacTBO-
pa BUCMyTa B KayecTBe BHYTPEHHero craHgapra

O6pa3sey 06bemom 20 cmM3 TwaTeIbHO CMeWNBaKOT C¢ 2 cM3 pacTBopa BUCMyTa (BHYTPEHHero ctaHgapTa).
Cmecb nomewjaloT B My4YOK PEeHTreHOBCKUX fly4eil cnekTpomMeTpa v onpeaensitoT UHTEHCUBHOCTb L-u, usnyyexHus
CBUMHUA Npu gNvnHe BOHbI 1,175 A, NHTEHCMBHOCTb L-uU., n3nyyeHns BuUcmyTa npu gavHe BosHbl 1,144 A v hoH
npu anuvHe BonHbl 1,194 A. Mo 3Toii e npoueaype NpoBoAAT KOHTPO/IbHbIM (XON0CTO) onbIT Ha o6pasue, npu-
rOTOB/IEHHOM W3 M300KTaHa U BHYTPEHHEro ctaHgaprta BMcMyTa. KOHUEHTpauuto CBMHLA U3MepstoT, onpeaenss
COOTHOLUEHMEe YNCTON ckopocTn cyeTa npm 1,175 A Kk obuwenn ckopoctn npu 1,144 A ansa o6pasua, BblunTaa us
onpefesieHHOro COOTHOLWEHNS aHa/I0fMYHOe COOTHOLIEHME, NOJIyHYEeHHOEe A5 XO/10CTOro OnbiTa, U CpaBHUBAas C
COOTHOLLEHUAMW, NONYHYEHHbIMWU Ha NpeABapuTeNbHO NOArOTOB/IEHHOW KasIMGpPOBOYHOW KPUBOIA.

4 3Ha4yeHne n npumMeHeHune

4.1 HacTosiwMMy MeToAaMu UCMbITaHWs ONpeaensitoT KOHUEeHTpaLuo CBUHUA B Npucagkax K 6eH3uHy.
3TV NprCcajKu Ha OCHOBE aJIKU/ICBMHLA Y/yUlWaloT aHTUAETOHALNOHHbIE CBOMCTBA.

4.2 MeToa C ucnonb3yloT ANsi onpejesieHns CrefoBbIX KOMMYECTB CBUHLA B 6€H3MHAX, B KOTOPbIX CO-
AepXaHue CBMUHLA B COOTBETCTBUU C (hefepasbHbIM PeryvMpoBaHMEM HOPMUPYETCS KaK «OTCYTCTBUE».

MeToa A. MeTog, onpefAeneHnss BbiICOKOW KOHLEHTPaLMM CBMHLA C UCMO/Tb30BaHNEM
pacTBopa BMCMYTa B KAYeCTBE BHYTPEHHEro cTaHjapTa

5AnnapaTtypa

5.1 PeHTreHoBCKUWIA cneKkTpoMeTp, CNOCOGHbIN o6ecneynBaTb N3MepeHne nsny4veHnii no 3.1.1. co cnepgy-
OWUMKN XapakTepuctnkamum (Mnm no6oin Apyro, gatowmnii aKBUBaneHTHble pe3ynbTaTtbl):

- HanpsaxeHue B namne — 50 kB;

- Tok B amne — 20— 45 MA;

- aHanuanpywnii kpuctann — dpropung nutusa (LiF);

- onTMYecKnii NyTb — BO3AyX, renuii (MpeaynpexaeHne — CxaTblil ra3 noa faB/ieHUEM);

- leTeKTOp — MPONOPLUNOHaNbHbIA UAN CUMHTUANALNOHHBINA.

MpumeyaHne 1— PeHTTEHOBCKUIA CNEKTPOMETP M CMOCOG ero NPUMEHeHNs AO/MKHbI COOTBETCTBOBATL MNpaBu-
naM ncnosnb3oBaHnst 060pyA0BaHNA C NOHN3UPYIOLLIMM U3/TyHeHEM WK peKoMeHgaumam MexayHapoaHoW KoMuccum no
paanonoruyeckoli sawumre.

6 PeakTuBbl 1 maTepuansl

6.1 YumcToTa peakTUBOB

Bo Bcex UcnbITaHUAX crefyeT UCMONb30BaTb XMMUYeCckne BelecTBa ksacca X. 4. MOXHO Mcnonb3oBaTtb
peakTuUBbI APYrNX KNacCoB YNCTOTbl NPU YCNOBUN, YTO X MPUMEHEHWNE HE CHU3UT TOYHOCTb ONPeAENEeHNs.

2
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6.2 CoeAnHeHne BUCMYTa, pacTBOpUMOeE B Yr/1eBO40POAHOM pacTBopuUTesne.

NMpumMeyaHne 2 — YCTaHOB/IEHO, YTO AN NPUMEHEHWNS MPUrOAEH 2-3TU/IFeKCoaT BUCMyTa. Takke MOXHO uc-
nosb30BaThb Apyrve BELLECTBA, COAepXKallme BUCMYT 1 PacTBOPUMbIE B Yr/1eBOAOPOAHOM PacTBOPUTESNE, eCIN OHU Cep-
TUMLMPOBaHbI B COOTBETCTBUM C 6.1.

6.3 PacTBOp BUCMYyTa (BHYTpeHHWiIi cTaHaapT). CoegMHeHue BUCMyTa pa3b6aB/isitoT COOTBETCTBYHOLUM
yrneBoAopoAHbIM pacTBoputenem. MNpu ncnosib3oBaHUK 2-3aTU/Irekcoata BUCMyTa B KauyecTBe cTabuausaropa
[,06aBNAIOT 2-9TU/ITEKCAHOBYO KUC/IOTY (MpuMedaHue 2), 4yTobbl MONy4YnTb pacTBop, cogepxalunii: 0,793 r Bi/gm3
npn 15.5 °C [(3,00 r Bi/amep. rannoH npu 15.5 °C (60 °F) nnun 3.60 r Bi/aHrn. rannoH npu 15.5 °C (60 °F)].

NMpumeyaHue 3 — MNpu NPOBEAEHNN UCTILITAHWIA UMESTN MECTO HEKOTOPbIE TPYAHOCTU CO CTABUIBHOCTbLIO pac-
TBOpa BHYTPEHHEro cTaHzapTa 2-3Tuirekcoara BUCMyTa. EC/M cTaHOapTHbIV pacTBOp 6bU1 MPUroTOB/IEH CMELleHnemM 1
copepxan 5 % 2-3TUIreKCaHOBOW KUCMOTbI, TO CTaHAAPT COXPAHSACS NOYTU HEOTPAHUUEHHOE BPEMSI. 2-JTU/IrekcaHoBas
K1cnoTa cTabunManpyeT pacTBop 2-3TUrekcoaTa BUCMyTa B U300KTaHe, TO/yosie U 6eH30/1e, KOTopble CTabusbHbI B Teve-
HWe TOMbKO OAHOro UK ABYX AHE. HopMasibHasi OKTaHOBasi KUC/I0Ta He CTabUIM3npyeT pacTBop.

6.4 N3oo0kTaH (MpegynpexaneHne — KpaitHe onaceH).

6.5 PacTBopuTesnb, o6ecneynBaloLLMini pacTBOpeHNe CoeANHEHNA BUCMYTa A8 BHYTPEHHero ctaHgapTa.
BbIsiBNEHO, YTO A8 NPUMEHEHNSA NPUrOAHbI CMeLlaHHble KCUNO/bl U O0AEKaH.

6.6 CoeguHeHMne cCBMHUA, pacTBOPMMOE B yrnesogopoge. — TeTpastunceuHel (T3C) nnu coeaunHeHune,
cofepxauliee cBUHel (Hanpumep, HadpTeHaT CBMHLA), C CEPTUDNLNPYEMON KOHLEeHTpaLunein cBUHLA.

6.7 CTaH#apTHbI pacTBop cBuHUA (Pb): pacTBopsitoT TeTpaaTunceuHel (TAC) (MpeaynpexaeHne —
T3OC TOKCUYeH npu nonagaHun BHYTPb), HadpTeHaT CBUHUA (CM. NpumMedaHue 4) N Apyroe COOTBETCTBYIO-
uee coeguHeHune, cogepxaliee cBuHel, B u3ooktaHe (MpepynpexpaeHne — YpesBblyailiHO OrHeonaceH),
TONlyosie UM CMecKn 3TUX ABYX pacTBopuTesneil. laHHblli cTaHAAaPTHbIV pacTBOP A0J/IXEH coAgepXaTb TOYHO U3-
BECTHYI0 KOHLLEHTpauuto cBMHUA, NpubansmtensHo pasHyto 1.3 r Pb/gm3 npu 15,5 °C [5.0 r Pb/amep. rannoH
npu 15,5 °C (60 °F) nnu 6.0 r Pb/aHra.rannon npm 15,5 eC (60 aF)].

6.7.1 Ecnu cTtaHAapTHbI pacTBOP HE UCMO/b3YIOT, TO €0 XPaHAT OX/TaXAEHHbIM.

NMpumeyaHne 4 — [lokasaHo, YTO PacTBOP HaddTeHaTa CBUHLA C TAKOW e KOHLEHTpauueli CBUHLA NPUrogeH
B KayecTBe Ka/IMGPOBOYHOIrO pacTBopa. KOHLEHTPUpOoBaHHbI TAC He MCMosb3yloT /st NPUrOTOB/EHNs] CTaHAAPTHbIX
pacTBOpPOB. KOHLUEHTPUPOBaHHbIV PacTBOP YPE3BbIYAHO TOKCUYEH, YTOGbI C HUM MOXHO 6bI/10 6e30MacHO pa6oTaTb B
06bI4HbIX 1A60PATOPHbBIX YC/IOBUSIX.

MpumeuyaHne 5 — Korga cTaHOAPTHBIV pacTBOP CBUHLA MPUrOTOB/IEH ¢ TAC. KOHUEHTPALMIO CBMHLA MOXHO
onpegennTb No MeToay mcnbitaHns ACTM [ 3341.

6.8 Tonyon (MpepynpexaeHne — BocnnameHsem. MNapbl BpeaHbl).

7 Kanubposka

7.1 Pa3baBnAOT cTaHA4apTHbI pacTBop cBuHUa (Pb) ToNyosiom, N300KTAHOM MW CMeCblo 3TUX pacTBO-
puTenei Tak. 4UTo6bI NOMYYNTbL PAcTBOPbI C KOHLeHTpauunein cemHua 0,025; 0,264; 0,529; 0,793; 1.057; 1,322 r
Pb/gm3 npn 15,5 eC [unan 0,10; 1,00: 2.00; 3,00; 4.00 n 5.00 r Pb/amep. rannoH npu 15.5 X (60 'F). nnn 0,10;
1.00; 2,50; 3,50: 5,00 n 6,00 r Pb/anrn. rannon npu 15.5 °C (60 °F)).

7.2 Bce pacTBOpbl CBUHLA M BUCMYTa (BHYTPeHHero ctaHgapTa) AO/KHbl 4OCTUYb KOMHATHOW Temnepa-
Typbl.

7.3 MuneTkoli akkypaTHO BBOAAT 10 cM3 pacTBOpa KaxAoro ctaHAapTa B OTAE/IbHYH CTEKASHHY 6y-
TbINIKY U KONGY C NpUTEPTON NPo6Kol/ 1 A06aBNSAIOT pPaBHbI, TOUHO U3MEPEHHbIA 06beM pacTBopa BUCMYTa
(BHYTpeHHero ctaHgapTa) B KaXAyl eMKOCTb. TujatesibHO NepemMelinBsatoT.

7.4 MoMewwaloT OANH N3 3TUX PACTBOPOB B AAYeliky ANnsi o6pa3ua B COOTBETCTBMN C NpaBuiaMu paboTbl Ha
cnekTpomeTpe. fyeiiky nomewarT B NpM6Op 1 NO3BONAIOT NapameTpam aTmocdepbl cnekTpomeTpa A0CTUYb
paBHOBecus. OnpegensatoT CKOPOCTb cyeTa Ha bl u AanHum ceuHua (1,175 A) n L-a, nuHnmn BucmyTa (1,144 A).

MpumeyaHne 6 — o BO3MOXHOCTM Ha KaXAOWM NUHUM coBMpatoT He MeHee 100 000 umnynbCoB. Korga uys-
CTBUTE/IbHOCTb W/IM KOHLEHTPALMSI, WK 1 TO 1 APYroe, He NMo3BOJIsioT Co6paTh Tak MHOMO MMIMY/IbCOB, C/IEAYET UCMOSIb-
30BaTb TEXHUKY, AOMYCKAOLLYI0 HANGO/bLUYID CTATUCTUYECKYHO NPELU3VOHHOCTL 3a BPeMs, OnpesesieHHOe A7isi KaXaoro
aHanusa. MNpu onpegeneHun CKOPOCTU CUeTa CeAyeT YUUTbIBaTh CTabUIbHOCTL 06pasua. CregyeTt cobnojartb Bapua-
LIMI0 B CKOPOCTSIX CYETa, M eC/IM CKOPOCTb CHeTa UMeeT TeHAEHUMIO UATU TOIbKO B OAHOM Harnpas/fieHun, TO. BO3MOXHO,
o6pasel, pasnaraetcsi. EC/v aT0 NPOUCXOAWT, TO CriedyeT YMEHbLUUTL BPEMS CYeTa B COOTBETCTBUM C MPUEM/IEMOI CTa-
TUCTUYECKOW NPELM3NOHHOCTLIO.
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7.5 OnpepnensaT OTHOWEHME CKOPOCTEN cuyeTa 419 CBUHUA M BUCMYyTa R Kaxaoro ctaHgapTHOro pac-
TBOpa no cnepywlueii popmyne

roe A — ckopocTb cuyeTa A/15 cBUHUa npu 1.175 A;
B — ckopocTb cueTa gna sucmyTta npu 1,144 A.
7.6 CTpOAT KaIMGPOBOYHYIO KPUBYIO, YCTaHaB/IMBalOLW Y0 COOTHOLWEHNE MexAy R 1 KonmyecTtBoM CBUH-
ua. BblpaXeHHbIM B rpaMmax Ha Kybuueckuii geunmeTp (rpammax Ha ransaoH).

MpumeyaHue 7 — MHOTME COBPEMEHHbIE PEHTTEHOBCKME CNEKTPOMETPbI BbIUEPUUBAIOT U XPAHAT Ka/IM6POBOY-
HYIO KPUBYIO, HAK/TOH 1 COMYTCTBYHOLLYIO MHPOPMALVMIO B KOMMBLIOTEPHON CUCTEME NMPUG0PAa B KAYECTBE a/lbTEPHATVBbI K
BblUepUVBaHUIO 3TOW MH(OPMALN BPYUHYHO.

8 KoHTponb kayecTBa

8.1 ExeaHeBHO MoaTBepxAalT KannbpoBKy Haxogsuwerocs B pabote npubopa, aHanmsnpys obpasel,
KOHTpoNsa kavecTBa (o6pasey OC), cogepxawnuii KOJIMYECTBEHHO OMpeAesisemMyto KOHUEeHTpauuto CBUHLA,
T. €. HE3aBUCUMO OT KasIM6pOBOYHOW KpMBOK. COOTBETCTBEHHO, XefaTe/lbHO aHanu3npoBaTb AOMNONHUTENb-
Hble o6pasubl QC. Hanpumep, B Havyane M KOHUe NapTum o6pasLoB WM MOC/Ae OonpeAesleHHOro KosmyecTsa
o6pa3LoB, YTOObl 06ecneyYnTb Ka4ecTBO pe3y/ibTaToB. AHaNInM3 pe3y/ibTaToB Mo 3Tum o6pasuam OC MOXHO Bbi-
NOSTHUTb. UCMO/b3Ys TEXHUYECKNE NMPUEMbI KOHTPOJIbHbIX KapT. MoxeT noTpe6oBaTbCsA NOBTOPHasA Kamb6poB-
Ka npubopa, Korga pesynbtaT o6pasua QC npuBoauT nabopaToputo Kk cuTyauun BHe KOHTPOAA, Hanpumep
npeBbllWeHNe NabopaTopHbIX KOHTPO/bHbLIX Npegenos. [lOCTaTOuYHbIA 3anac maTtepuana gns o6bpasuyos QC
AO/DKEH ObITb OCTYNeH ANA NpefHa3Ha4YeHHOro neprvoga NpMMeHeHUs, OAHOPOAEH 1 cTabusieH B UCMONb3ye-
MbIX YC/TOBUAX XpaHeHUs. Mo BO3MOXHOCTH ob6pasel, QC fosmkeH 6bITb NpecTaBUTEIbHbIM MO OTHOLWEHUIO K
06bIYHO aHann3npyemMbim obpasuam, U cpefjHue N KOHTPO/ibHble Npegenbl o6pasya QC cnepyeT onpegenaTtb
A0 NPOBepKn npouecca naMmepeHus. NMpeumsnoHHocTb o6pasya QC Ao/mKHa 6bITb NPOBEpPeHa No Npeun3noH-
HocTn meToga ACTM. UuTo6bl 06ecnevynTb KayecTBO AaHHbIXx. B ACTM [, 6299 n ACTM [, 6972 nsnoxeHa fo-
nonHUTeNbHasa MHoOpMaLmMsa No KOHTPOJIO KayecTBa.

9 MpoBeaeHNe UCMbITaHUs

9.1 O6pa3seul oTbmpatoT B cootTBeTcTBMN C ACTM [] 4057 nnn TpeboBaHNAMMU HaLMOHa/IbHbIX CTaHA4apTOB.

9.2 ToToBAT o6pa3ubl ANA aHanM3a, Kak ykasaHo B 7.3 1 7.4 anA cTaHfapTHbIX pacTBOPOB CBUHLA, U
onpepaensaoT cooTHoweHne R cornacHo 7.5.

9.3 OnpenensalOT cogepxaHne CBUHLA B 06pasLax, cpaBHMBaa NoslyvyeHHble 3Ha4YeHUs R ¢ paHee onpe-
LEeNeHHOW KannbpoBOYHOI KPUBOWA.

10 OdpopmieHne pe3ynbTaToB UCMbITAHUA

10.1 3anuncbliBaloT MONyYeHHOe coAepXaHue CBMHLA, BbipaXeHHoe B rpammax Pb Ha kybuueckuii geum-
meTp npu 15,5 °C ¢ TouHocTblo 0.003 r Pb/am3 [cooTBeTcTBEHHO, BT Pb/amep. rannoH npu 15,5 °C (60 °F) unn
r Pb/anrn. rannox npu 15.5 °C (60 °F) c TouHocTbto 0.01 r].

NMpumeyaHne 8— CnepyeT yuntbiBaTb, YTO OANH aMePUKAHCKNI ra/i/TIoH paBeH 3.78543 AM3, OANH aHr INACKNI
rasifioH paseH 4.546 AM3, 4TOObI NIErKO NepecUnTaTb CoAepXXaHne CBUHLA B rpaMMax Ha Kybuieckuii geuumeTp B amepu-
KaHckue (r Pblamep. rannoH) n anrnuiickue (r Pb/aHrn. rasinoH) egnHuubl nsmepenns npu 15,5 “C (60 'F).

MeTog B. MeTog paccesiHHOI pagnauun Bonbgpama

11 Annapartypa

111 PeHTreHOBCKMi1 cnekTpomeTp, cnoco6Hblli o6ecneynBaTb n3MepeHue nsny4deHuii no 3.1.2. co cne-
AyOWUMN xapaktepuctmkamu (unm no6oli gpyroii npubop, AalowWwmnini aKBMBaNeHTHbIE pe3ysbTaTtbl):

- HanpsaxeHue B namne — 50 kB:

- Tok B namne — 20— 45 MA;
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- NpyemMHas namna — BoOJibpam;

- aHanNuM3npyouwmnin kpuctann — dtopug nutus (LiF);

- onTuyeckas fopoxka — BO3ayX, renvii (MpegynpexaeHne — CxaTblii ra3 nog gaBneHuem):

- KONnnMMmauuna — To4yHas;

- aHbl/IN3aTNP BbICOTbl UMNY/bCbl — YyCTaHaB/MBaKT Mo BO3MOXHOCTU camoe HU3Koe paspewieHue npu-
6opa. 4ToObl N36exaTb BAUSAHUSA WYMa Ha UCMO/b3yeMblli AeTekTop:

- AeTeKTOp — MPONoOpUMOHaNbHbI/ AN CUUHTUNNSLNOHHBINA;

- TeXHuKa cyeTta — (PhUKCMPOBaHHOE BPEMS.

11.11 Mepuoa hMKCMPOBAHHOIO BPEMEHU MMeeT ABa orpaHuyveHus: Bpems pasHo 30 c unu 6onee n
OHO Takoe, YTO cYeT NPY MUHUMasIbHOW NHTeHCUBHOCTU (hpoH npu A = 1,211 A) gosikeH npesbiwatb 200 000.

NMpumeyaHne 9 — PeHTTEHOBCKWI CNEKTPOMETP 1 Crocob NpUMEHeHVs JOMKHbI COOTBETCTBOBATL Npasuiam
NPUMEHEHVS NOHM3VPYIOLLEN paguaummn unm pekoMmeHgaumsMm MexayHapoaHon KOMUCCUM No pPagMosiormyeckoil sawure,
NN 1 TOMY 1 ApYromy.

12 PeakTtuBbl N matepuasb

12.1 N3ookTaH (MpeaynpexaeHne — KpaiiHe BOCN/IaMeHsAEM).

12.2 CTaHAapTHbIA pacTBOpP CBUHLA: pacTBOPSAIOT TeTpaaTuncseuHey (TAC) (MpeaynpexaeHme — TIC
TOKCUYEH Npu nonagaHnn BHYTPb), HadpTeHaT CBUHLUA (NpuMedaHue 4) Uan gpyroe COOTBeTCTBYIOLLEee coeiuHe-
Hue. cofepxallee cBUHel, B nsooktaHe (MpegynpexaeHne — KpaliHe BocnsiaMeHsieM), TO/lyosie NN CMecu
3TUX ABYX pacTBopuTeneit. Mpu ncnonb3zoBaHum TAC cnepyeTt 06patnTbCA K NpUMeYaHuio 5. 3TOT CTaHAaPTHbIN
pacTBOp A0/XeH coaepXaTb TOUHO M3BECTHYIO KOHLEeHTpaLuuio CBMHUA, NpubnmnsntensHo pasHyto 1,3 r Pb/gm3
npu 15.5 °C (5 r Pb/amep. rannoH npn 15,5 °C (60 °F) nam 6 r Pb/anrn. rannoH npmn 15,5 BC (60 eF)].

12.2.1 Ecnu cTaHAapTHbIi pacTBOP HE MCMOJIb3YHOT, TO ero XpPaHAT B NPOX/1aAHOM MecTe (XON0AUTbHUKE).

13 Kannbposka

13.1 MomewatoT cTaHAAPTHbIV pacTBOpP CBUHLA B A4Yeiiky Ans o6pasla, UCMosb3ysa TexHu4yeckmne npu-
eMbl, NpeyCMOTPEHHblIE NPV NPUMEHEHUN CreKTpoMmeTpa. Ayeliky nomMellaloT B MyHOK PEHTreHOBCKNX NyYei,
MCnonb3ysa ycnosusa no pasgeny 11, n no3Bona0T napameTpam aTtmocepbl cnekTpoMmeTpa AOCTUYbL paBHOBe-
cusa. CUnTbIBalOT OAHO NOKa3aHMe MHTEHCUBHOCTM Ha KaX/oi u3 cneaylowmx ycTaHoOBOK A/IMHbI BOJIHbI, 3aTeM
3aMeHSl0T 3TOT CTaHA4apTHbIN pacTBOP CBexXeli nopuueil n NOBTOPSAIKT CYUUTbIBaHWE NokasaHwuii. MoBTopsAOT
3Ty npoueaypy O U3NNKTAHOM.

AHanutuyeckasa NuHUA, cBMHey L-a, a=1.175 A;

Mapatouwee nsnydyeHne WL-un, (HekorepeHTHoe) a = 1.500 A. 3HayeHue, paccumTaHHoe ansa 90* reo-

MeTpun npubopa (NnpumeyaHune 10);

MonoxeHne dhoHa a =1,211 A.

MpumedyaHue 10 — Yron mexgy najatoulein pagmaumein n BbIXOAHBIM CUTHUJIOM KOMMMATOpPa, paBHbIi 90",
paccunTbIBatoT NO ypaBHeHW0 KoMnToHa

KomnToHoBckoe paccesinme - X =0.024 (1 - cos <). )

rae n' — ANUHA BOJIHbI HEKOTBPEHTHOMO PACCESIHHOTO MU3NyYeHus;
a — [Ai/IMHa BOJIHBI Nagatowero nanyyenns WL-a,
Yb— yron Mexay nafanLum 1 pacCcesHHbIM N3NyYEHNEM.

13.2 OnpepensatoT CKOPPEKTUPOBAHHbIV (POH. YMHOXaa MHTEHCUBHOCTb hoHa nNpu X = 1.211 A Ha cne-
Aytouiee COOTHOLWEHME, NOJTyYHEHHOE Ha XO/I0OCTOM ONbITe C U300KTAHOM

®oH npn A = 1.175A

doH npn A= 1211A )

13.3 BepyT cpegHee 3HauyeHue ABYX NOKas3aHWi UHTEHCUMBHOCTU MPU KaXAol YCTaHOBKE A/IMHbI BOJHbI
1 paccunTbiBalOT OTHOWeHne R

cBuHeL L-a, - CKOPPeKTUPOBaHHbIN hoH

A= (4)

HekorepeHTHas WL-a, - ¢poH
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13.4 YT0o6bl NOMTyUYnUTh KanMbpoBOYHbIA KO3 ULMEHT F. KOHLUEeHTpaLnto CBUHLA CTaHAapTHOro pacTBo-
pa aunAaT Ha R

14 KoHTpONb KayectBa

14.1 Ansa o6pasyoB, aHaNN3npyemMblx Nno Metody B. cnegytoT Tpe60BaHWsIM, YCTaHOB/IeHHbIM B 8.1.

15 MNposegeHne ucrnbiTaHus

15.1 OTbupatoT obpasel, B cootBeTcTBUN CACTM [, 4057 nnn Tpeb0BaHNAMN HaLMOHaIbHbIX CTaHA4apTOB.

15.2 BblHUMAIOT 13 XON04AUNIbHUKA CTaHAApPTHbIV pacTBOp cBuHUA (12.2.1) n o6pasybl 6eH3MHa U 0BO-
[AT X A0 KOMHATHOW Temnepartypsbl.

15.3 YcTaHaBNMBalOT KaMGPOBOUHbI KoadduumneHT h B cooTBeTCcTBUM ¢ 13.4. Mpn yacTom npumeHe-
HUM MeTofda 3To AenaTb HE06X0AUMO exefHEBHO.

15.4 OnpepensoT cooTHoweHne R ana o6pa3yos., kak ykazaHo B 13.1; 13.2 1 13.3. n onpegensatoT co-
AepxXaHue cBuHUA B o6pasuyax, ymHoxasa K Ha kanmbpoBouHbIl kKoadduuymneHT F.

16 OdhopmieHne pesynbTaToB

16.1 3anucbiBaloT coAepXaHue CBUHUA, BblpaXeHHoe B rpammax Pb Ha Ky6uueckuii geummeTtp npu
15.5 °C cTo4HocTblo 0,003 r Pb/am3 (r Pb/amep. rannoH npu 15.5 °C (60 °F) u r Pb/aHrn. rannoH npun 15.5 °C
(60 CF) c TouHoCTbtO 0,01 r] (CcM. NnpumeyaHue 8).

MeTtog C. MeTop onpeAeneHunsi HU3KOW KOHLUEHTpauMn CBUHLA

17 Annapatypa

17.1 PeHTreHOBCKWI CMNEKTPOMETpP, ONMcaHne KOToporo npmeegeHo B 5.1 (cm. npumeyaHue 9).

18 PeakTuBbl 1 MaTepuaibl

18.1 Ncnonb3yloT peakTuUBbI, YyKa3aHHble B pa3sjgene 6.

18.2 CTaHpapTHbI pacTBOp CBUHLA KOHUeHTpauuei 0.132 r Pb/gm3 npu 15,5 °C (0.500 r Pb/rannoH);
pa3baBnAlT aNMKBOTY CTaHAapTa, NPUroTOB/IEHHOTo Mo 6.6. Tak. 4To6bl OH copepxan 0.132 r Pb/gm3 npu
15 °C [0,500 r Pb/amep. rannoH npu 15.5 °C (60 °F)). Ecnim pacTBOp He UCNO/Mb3YHOT, TO €ro XpaHAaT B X0J10-
ounbHuke (MpepynpexageHne — TOC TOKCMYEH NpuU npornatbiBaHUn).

19 Kannbposka

19.1 MpoBOAAT TOYHble paszbaBneHUs CTaHAAPTHOro pacTBopa CBUHUA, cogepxauiero 0.132 r Pb/am3
(0,500 r Pb/rannoH). B ToNlyosnie, N300KTaHe UK CMecKn 3TUX ABYX pacTBopuTenen Ana nonyyvyeHMs pacTBOpoB
C KOHUeHTpauueii cemHua 0.0793; 0.025; 0,0132; 0.00264; 0.00132; 0.00026 r Pb/gm3npu 15,5 'C [0.30; 0.10;
0.050; 0,01. 0.005 1 0.001 r Pb/amep. rannoH npu 15,5 CC (60 °F)]. CoxpaHAT cTaHAAapT C coAepXXaHnem
0.000 r Pb/gm3 B kayecTBe XO/10CTOr0 pacTBopa.

19.2 TemnepaTypy BCeX pacTBOPOB AOBOASAT A0 KOMHATHOW TemnepaTypbl.

19.3 MuneTkoi To4yHO BBOAAT 20,0 cM3 KaxAoro crtaHgapTa [B TOM uncnie M cTaHaapT € cofepXaHuem
0.132 r Pb/am3 (0.5 r Pb/rasninoH)) 1 X0N0CTOWM pacTBOp B OTAesbHble B6yTblIM U KONGbI C NPUTEPTbIMU NPO6-
KamMy 1 TOYHO A06aBNAIOT B Kaxayto 2.0 cM3 BHYTPEHHEro ctaHgapTa BMcMyTa. TwaTtelbHO NnepeMeLwnBaoT.

19.4 MomewaloT OAUH U3 3TUX PACTBOPOB B AYeiiKy ANA o6pasLa, UCNoAb3ya TEXHUYECKME NpueMbl Npu
paboTe co cnekTpomeTpom. lMomeuwaloT s4eliky B nNpubop, galoT napameTpaMm aTtmocdepbl crnekTpomeTpa
[O0CTUYb paBHOBECUS U ONpefeniAloT CKOPOCTb cyeTa Ha L-a, nuuum Pb (1,175 A). L-a, nunumn Bi (1.144 A) n
oHe (1,194 A).

MpumeyaHune 11 — o BO3MOXHOCTU Ha KaXAoW IMHUM cobupatoT He MeHee 100 000 umnynbcoB. Koraa vys-
CTBUTE/IbHOCTb MW KOHLEHTpaums, WM 1 To 1 Apyroe, He No3BO/SAOT cobpaTk Tak MHOTO UMMYNbCOB, CrneayeT UCMoslb-
30BaTb TEXHUKY, [OMYCKAIOLLYIO HanbosIbLLY0 CTaTUCTUYECKYIO NPEeLN3NOHHOCTL 3a BPeMsi, onpeesieHHOe A1 KaXxaoro

6
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obpasua. CTabunbHOCTL O6pasLa crnefyeT paccMarpyBaTb Npy onpefesieHMn BpeMeHu aHanmsa. CnefyeTt cobniogatb
Bapuaumio B CKOPOCTSX CHeTa, U eC/IM CKOPOCTb cHeTa UMeeT TeHAEHUMIO NATU TOMBbKO B OAHOM Hanpas/ieHUW, TO. BO3MOX-
HO. o6pasel, pasnaraeTcsi. ECv 3T0 NpoucxoauT, TO criefyeT YMeHbLUUTbL BPeMsi cyeTa B COOTBETCTBUM C npuemnemoi
CTaTUCTUYECKON NPeLV3NOHHOCTBIO.

19.5 OnpeaensioT cooTHoweHMe R ana kaxaoro ctaHA4apTHOrO pacTBopa U X0/1I0CTOro pacteopa (onbl-
Ta) no chopmyne

roe A — ckopocTb cuyeTa npu 1.175 A;

B — ckopocTb cueTa npu 1.144 A:

C — ckopocTb cyeTa npu 1,194 A,
19.6 OnpepgenaT CKOPPEKTMPOBaHHOE coOTHOWeHWe Rcno dpopmyne

Rc- R- Rb, (6)

roe Rb— cooTHoOWeHMe ansa XonocToro pacteopa.

19.7 CTpOoAT KaIMOGPOBOYHYIO KPUBYIO (MpMMeyaHue 7). ycTaHaB/IMBaLWYy COOTHOWeHMe Mexay R, 1
KONIM4YeCTBOM CBUHLA, BbIPaXXEHHbIM B rpammax Ha Kybuyecknin geynmetp. OnpenensaioT HaK/NIOH S pe3ynbTu-
pytoweii IMHUK, eCQIN OH NNHElHbIN, No opmyne

. (rPb/am3)

s — w o (7>
20 KoHTpO/b KayecTBa

20.1 Ansa obpa3uoB, aHan3npyemblx no metogy C. criegytoT Tpeb6oBaHMAM, yCTaHOB/IEHHbIM B 8.1.

21 lNpoBepeHne ncnbiTaHms

21.1 OT60p Ob6bpasuya npoBoaAaT B cooTBeTcTBUU ¢ ACTM [ 4057 unn Tpeb6oBaHUAMU HaLMOHaNbHbIX
cTaHAapToB.

21.2 FoTOBAT UcNbITyemMble 06pa3Lbl U XonocTol pacTeop no 19.3 1 19.4 aonA ctaHAapTHbIX pacTBOPOB
CBVHUA 1 onpeaenstoT oTHoweHne Rcno 19.5 n 19.6 ¢ nomouwbio XO/IOCTOr0 pacTeopa, aHa/In3npyemMmoro Bo
BpPeMS UCMbITaHUSA.

22 Kannbposka

22.1 PaccunTbiBaloT cofepxaHue cBMHLUA B o6pasLax, cpaBHMBas Rcc npegBapuTenibHO NOCTPOEHHOM
KannGpoBOYHOI KpuBOW. Ecnn S paccumTtaHo no 19.7, To cogepxaHne CBMHLUA onpeaensioT crieyowmm 06-
pasom

Pb (r/pm*) = RCS. (8)

23 OdhopmMieHne pe3ynbTaToB

23.1 3anucbiBaloT cofepXXaHue CBUHLA, NoslyvyeHHoe B 22.1. BbipaXeHHOe B rpamMMax Ha Ky6uuyeckuii
pneunmeTp npu 15.5 °C (r Pb/amep. rannoH npu 60 °F) c TouHocTbio 0,005 r Pb/am*.

24 TIpeynN3n0oHHOCTb N OTK/IOHEHNEe

24.1 TIpeymn3noHHOCTb MeToaa, NoJslyYeHHas CTaTUCTUYECKMM UccnefoBaHnem mexnabopaTopHbIX pe-
3yNbTaToOB UCMbITaHWI, cnegytowas:

24.1.1 NMoBTOPAEMOCTb

PacxoxgeHue mexay nocsiefgoBatesibHbIMU pe3dy/ibTaTaMn UCMbITAHUA, MOSTyHYEHHbIMU OAHUM U TEM Xe
onepaTopoM Ha OfHOI 1 TOW xe annapaType NPy NOCTOSIHHbIX YC/IOBUAX Ha WAEHTUYHOM MccCriedyeMoM ma-
lepvane npu HOpMasbHOM M NPaBU/IbHOM MPOBEAEHUN MeTofa UCMbITaHUA, MOXEeT MpeBblWwaTb cnegyowmne
3HayeHUs TO/IbKO B O4HOM criyyae u3 agBaguatu (tabnuuya 1).
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Ta6nuuya 1— lNoBTOPAEMOCTb METOAOB UCMbITaHNS

Meton A Meton B Metop C EavHiubl navepennsa X
0.008 + 0.008X 0.004 + 0.015X 0.007 +0.14X rPb/gm3npun 15.5'C
0.029 + 0.008X 0.014 + 0.015X — r Pb/amep. rannoH npu 15.5 'C
0.035 + 0.008X 0.017 + 0.015X — r Pb/aHrn. rannon npm 15.5°C

24.1.2 Bocnpou3BOoaUMOCTb

PacxoxpaeHne mexay ABYMSA €AWHWUYHBbIMU U HE3aBUCUMbIMU pe3ysibTaTaMu, MONYYEHHbIMU PasHbIMKU
onepaTtopamu, paboTalouWwmMMn B pasHbix nabopaTopusax, Ha UAEHTUYHOM MccnefyemMoM maTepuane npu HOp-
MasibHOM 1 MpaBW/IbHOM NpPOBefEeHUN MeToha MCMbITaHUA, NpeBbilWaeT caefyoWwmne 3Ha4eHNA TObLKO B Of-
HOM crniyyae n3 gBaguatu (Tabnuua 2).

Ta6nuuya 2 — BOCNPOV3BOAVMMOCTb METOLOB MCMbITAHUS!

Meton A Metog B Metog C EpyHnLbl namepenns X
0.027 + 0.030X 0.010+0.039X 0.018+0.15X r Pb/am3 npn 15.5 "C
0.103+ 0.030X 0.037 + 0.039X — r Pb/amep. rannoH npu 15.5 "C
0.124 + 0.030X 0.044 + 0.039X — r Pb/aHrn. rannox npu 15.5 "C

MpumeyvyaHne 12 — Tlpeun3NOHHOCTb aHa/IN30B OCHOBLIBAETCA Ha MPUMEHEHUU TOJSILKO CTaHA4apToOB TeTpa-
3TUNCBMHUA. U Nosib30BaTtesin MeToa UCNbITaHUA A0/DKHbI yHeCTb, YTO NPeUn3noHHOCTb aHa/In30B, B KOTOPbIX 6bLn npu-
MEHEeHbI Apyrmne ctaHaapTbl, HENpUMeEHUMa.

24.2 OTK/NOHEHUe

PacxoxaeHune mexay pesysibTaTamu HacTOSIWMUX METOAO0B UCMbITAHUA U UCTUHHBLIM 3HAYEeHMEM He npe-
BbllaeT BOCNPOU3BOAMMOCTU METOA0B.

MpumMmeyaHue 13 — OTK/IOHEHWE ONPEAE/IEHO MO aHa/IM3Y CPABHUTE/IbHbIX MaTepuanoB HauMoHaIbHOTO UH-
CTUTYTa cTaHAApPTOB U TexHonoruii (CLUA) YeTbipbMsi labopaTopusimu.
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Mpunoxenne A
(cnpaBoyHoe)

CBefieHNsA 0 COOTBETCTBUUN CChINIOYHbLIX cTaHAapToB ASTM HauMoHaNbHbIM cTaHAapTam
M [efCcTBYHOLWMM B 3TOM KaYyeCTBE MEXIOCYyAapCTBEHHbIM CTaHAapTam

Tabnnuya JA-1

(x:bm%gag:‘glgx'zlama Cog;:;i';‘;m OG0o3HauyeHVe 1 HaMMEHOBaHVIE COOTBETCTBYHOLLIETO MexX/IyHapOAHOro CTaHaapTa
ASTM D 3341 — .
ASTM D 4057 MOD FOCT 31873— 2012 «HedTb 1 HedhTeNPoAyKTbl. MeToAbl py4yHOro otéopa
npo6»
ASTM D 6299 — .
ASTM D 6972 — .

* COOTBeTCTByIOLLl'I/IVI HaLWIOHaJ'IbeII?’I CTaHOapT OTCYTCTBYET. AO €ro yTBepXgeHnsa pekoMmeHgyeTcAa UCnosib3oBatb

nepeBo/, Ha PYCCKWI si3bIK AaHHOro cTaHaapTa. MNepeBoj AaHHOrO cTaHAapTa HaxoauTes B ®efiepasibHOM UHDOPMaLM-
OHHOM (POH/E TEXHUYECKMX PETNIAMEHTOB 1 CTaH4ApTOB.

NMpumeyaHne — B HacTosAweli TabnuLe NCNONbL30BaHO Creaytollee YC/I0BHOe 0603Ha4YeHNe CTeneHn cooT-
BETCTBMSI CTAHAAPTOB:

- P.IOD — moaudvumpoBaHHbIli cTaHgapT.
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