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M E X IO C Y 4 AP CTUBEHH bl 1 C T AH O AP T

HE®Tb W HE®TEMNPOAYKThbI

OnpepeneHne cofaepxaHna cepbl MeTOAOM 3HEPTrOAUCNOPCUOHHO
PEHTreHONYOpPEeCLLEHTHOW CNEKTPOMETPUN

Petroleum and petroleum products.
Determination of sulfur content by method of energy dispersive X-ray fluorescence spectrometry

fata BBegeHnsa — 2014—07—01

1 O6nactb NpUMeEHeHUA

11 HacTosiwunii ctaHgapT ycTaHaB/iMBaeT MeTof onpefenieHnsi oGl ero cogepXxaHusi cepbl B HehTU 1
HedTenpoaykTax, npeacTaBnaOWmMX coboli ogHodasHbie NPOAYKTbl U XUAKOCTU B YC/IOBUAX OKpYXatoLei
cpefbl, CNOCOOHbIE pas3XuKaTbCA NPU yMepeHHOM HarpeBaHUW WM pacTBOPMMble B YI/1eBOAOPOAHbIX pac-
TBOpUTENAX. TakMMu npoaykTamu SBASIIOTCS AW3e/ibHOEe TOM/IMBO, peakTUBHOE TOM/IMBO, KepOCUH, Apyrue
ANCTUNNATLI HeddTH, HadTa, HedTSAHOI ocTaTok, 6a3oBoe cMa3oyHoe Macso, rmapassnyeckoe Macsio, cbipas
HeddTb, HE3TU/IMPOBAHHbI 6GEH3UH, 3TAHO/NIbHOE TON/INBO, 6UoAN3eNnbHOE TONAMBO (CM. MPpUMeYaHue 2) n gpy-
rme nofo6Hble HePTENPOAYKTbI.

NMpumeyaHue 1— Ton/mBa, cofepxalive B Ka4eCTBE OKCUIeHaTOB 3TaHO/ WM MeTaHOS, KOHUEHTpauus Ko-

TOPOro NPEBbLIWAET 3HAYEHNE, YKazaHHOe B Tabnuvue 1. MOryT 6biTb WUCTbITaHbl HACTOSALLMM METOLOM, HO ONpeaAeneHus
NPELM3NOHHOCTA N OTK/TIOHEHUSI K HUM HEMPUMEHWUMbI (CM. NPUIoXeHne X3).

NMpumMmeyaHue 2— C uenbto o6ecneveHns TOHHOCTU Pe3y IbTaToB UCTbITaHU 06Pa3L0B C BbICOKMM COAepXaHN-
em kncnopoga (6onee 3 % macc.) OHV AO/MKHbI 6bITb pa3baBrieHbl, Kak yka3aHo B 1.3. unv gosmkeH ObITb NpoBeAeH nogoop
MaTpuLbl, COOTBETCTBYIOLLEN 06pasLLy.

Ta6nuuya 1— CogepxaHue MeLaOWMX KOMMTOHEHTOB*1

HavimeHoBaHVie anemeHTa Jonyctumoe copepxaHvie. % Macc.
®docchop 0.3
LInHK 0.6
Bapwii 0.8
CBuHel, 0.9
Kanbuwii 1
Xnop 3
JTaHon (cM.NpumeyaHue 11) 8.6
MeTaHon (cM. NnpumevaHue 11) 6
MeTunosble admpbl XNPHbIX kucioT (FAME) 5

A| CogepxaHuns BelecTB B HacTosLel Tabnuue 6bUM onpegesieHbl NyTeM pacyeTa CyMMbl MPOU3BEAEHNIA Mac-
coBoro koadpuLMeHTa NorioLEHNS Ha MacCOBYHO [I0/1H0 KaX0ro NpUCyTCTBYIOLLEro afiemeHTa. PacueT 6bi1 npoBeseH
AN pa3baBreHHbIX NpeAcTaBUTe/IbHbIX 06pPa3LoB, coagepXalynx okono 3 % Meluarowmx sellecTs 1 0.5 % cepbl.

12 Mexna6opaTOpHbIMU UCMbITAHUAMU NPU ONpeseneHnn NPeLmM3noHHOCTU 6bI10 YCTaHOB/IEHO, YTO AU-

anasoH ornpejeneHns cepbl HacTOALWMM MeToA4oM cocTasnseT oT 17,0 mr/kr go 4.6 % macc. OueHka obbeau-
HEHHOro npegena konv4yecTBeHHoOro onpegeneHus (PLOQ) HacToswero Mmetoga UCNbITaHUSA, paccynTaHHas no

M3paHve ouumansHoe
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ASTM D 6259. coctaBnsieT 16.0 mr/kr. [lockonbKy 060pyaoBaHue, npeacTaB/ieHHOE HAaCTOSAWMM METOA0M, MOXET
OTNINYaTbCA NO YYBCTBUTENIBHOCTW, TO NPUMEHUMOCTb HAaCTOSALWEro MeToAa UCMbITaHWA AR coAepXaHusa cepbl
npnbénmsnTesnibHOo MmeHee 20.0 MI/Kr AO/KHA ONpeAeniATbCA B KaXA0M KOHKpeTHOM cnydae. OueHka npegena 06-
Hapy>XXeHuUs paBHa TPeXKpaTHOMY CTaHAapTHOMY OTK/IOHEHWIO BOCMPOM3BOAMMOCTM, a OLeHKa npegena Konvye-
CTBEHHOrO onpegeneHnal>— aecATUMKpaTtHOMY CTaHAapPTHOMY OTK/IOHEHWUIO BOCMPOU3BOANMOCTN.

1.3 O6pasubl c cogepxaHuem cepbl 60nee 4,6 % macc, MOryT 6bITb pazbaBsieHbl TakuM 06pa3oM, YTOGbI
cogepxaHune cepbl B padbaB/ieHHOM NPOAYKTE HaxoAWNOCb B Anana3oHe onpegeneHus, npegycMoTPeHHOM
HacToAWMM MeTOA0M UCNbITaHUA. 10 cpaBHEHUIO C Hepa3baBneHHbIMU o6pa3uamn pazbaBieHHble 06pasLbl
MOTyT AaBaTb 60/blUne OWMNOKN, YeM NpUBeAEHHbIE B pa3gene 16.

1.4 VicnbiTaHMA NeTyunx o6pasyoB (Taknx Kak 6eH3NH C BbICOKMM [aB/IEHNEM HacbllWEeHHbIX NapoB Uan
nerkue yrneBofopoabl) MOryT He COOTBETCTBOBATb YCTAHOBJ/IEHHOW MPeLU3VOHHOCTU M3-3a U36MpaTebHbIX
noTepb SIETKUX MPOAYKTOB BO BPEMSA UCMbITAHUA.

1.5 OCHOBHbIM AONYLIEeHNEM HACTOALWEro MeToAa UCMbITaHUA ABMSETCA NPeanosiokKeHne, YTO MaTpuLbl
cTaH4apToB M 06pa3L,0B XOPOLO COOTBETCTBYIOT APYr APYTY WAW 4YTO pasnuMynsa B mMaTpuuax yyTeHbl (M. 5.2).
HecooTBeTCcTBME MaTpPUL, MOXET ObITb BbI3BAaHO PACXOXAEHUAMMU B COOTHOWweHUn C/H mMexay obpasuamu un
cTaHgapTamu (CM. pasgen 5) uan npucyTcTBMeM APYrnx reTepoartoMoB.

1.6 3HayeHMA B egmHuuax cuctembl C/ paccmaTpuBaloT Kak cTaHgapTHble. B HacToswem crtaHpapTe
Apyrne eAUHULbLI U3MEPEeHUs He UCMNOJb3YIOT.

1.7 B HacToAweM cTaHfapTe He NpeAyCMOTPEHO pacCMOTpeHne BCcex BOoNpocos obecneyveHus 6esonac-
HOCTMW. CBSAi3aHHbIX C ero npuMmeHeHnem. MNonb3oBaTesib HACTOALWEro cTtaHgapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBJ/IEHME COOTBETCTBYHOLWMNX NPaBU/ NO TEXHMKE 6e30MacHOCTU 1 OXpaHe 340pPOBbSA NMepcoHana, a Takke
onpepenseT Lenecoob6pa3HOCTb NPMMEHEHMSA 3aKOHOAATe IbHbIX OrpaHUYeHuin nepes ero NCNOJIb30BaHNEM.

2 HopMaTuBHbIE CCbIIKK

[Ans npuMeHeHWs HacTosLLero crtaHgapTa Heo6XxoAuMbI criefylolWme CCbIJIOYHblE AOKYMEHTbI. AnA
HegaTUPOBaHHbLIX CCbIZIOK MPUMEHAIOT MNocnegHee M3faHWe CCbIIOYHOTO JOKyMeHTa (Bk/to4yasi BCce ero
N3MeHeHNn)2*,

ASTM D 4057. Practice for manual sampling of petroleum and petroleum products (PykoBoAcTBO no
py4yHOMy OT60pY Npo6 HeddTM N HedPTeNnpPoAyKTOB)

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (PykoBoacTeBo no
aBTOMaTM4YeCKOMY OT60py Npo6 Hedd T N HePTenpPoOAYKTOB)

ASTM D 6259. Practice for determination of a pooled limit of quantitation (PykoBoacTBo no onpegene-
HUIO 06beNHEHHOTO Npejena KOIMYeCTBEHHOro onpejenieHuns)

ASTM D 6299. Practice for applying statistical quality assurance and control charting techniques to
evaluate analytical measurement system performance (PykoBoACTBO NO NPUMEHEHUI0 CTaTUCTUYECKUX NpU-
eMOB o6ecneyeHns KayecTBa U KOHTPO/IbHbIX ArnarpaMmm A8 OLeHKN paboTbl aHaIMTUYECKO N3MepuTenbHOM
cucTeMbl)

ASTM D 7343. Practice foroptimization, sample handling, calibration, and validation of X-ray fluorescence
spectrometry methods for elemental analysis of petroleum products and lubricants (PykoBoAgCcTBO no ONTUMMU-
3auuun. paboTte ¢ o6pasuamu, KaMGpoBKe N NPOBEPKE METOAO0B PeHTreHoIyopecLeHTHO cnekTpoMeTpumn
ANA 3/1eMeHTHOro aHanmsa HedTeNPOAYKTOB 1 CMa304YHbIX MaTepnanos)

ASTM E 29. Practice for using significant digits in test data to determine conformance with specifications
(PyKOoBOACTBO NO MPUMEHEHUIO 3Havawmux uugp B AaHHbIX UCMbITaHUA ANA onpeAesieHUss COOTBETCTBUSA
cneuundurkaynam)

3 CywHoCcTb MeToga

3.1 VcnbiTyemblii o6pasel, nomewarT B Ny4YOK /lyyeld, NCNyCcKaeMblX PeHTreHOBCKOl Tpy6koi. N3me-
pAT pesynbTupytouiee BO36YX/JeHHOe XapakKTepUCTUYECKOe PEHTreHOBCKOEe M3/lyYyeHue u AN noayyvyeHus
3HaYeHNsi 06 Ero CoAepXaHnsa cepbl B MPOLEHTaX MO Macce WA MUAIUTPaMMax Ha KUnorpamm cpaBHUBalOT

Analytical Chemistry. Vol. 55. 1983, pp. 2210—2218 (AHasiMTu4eckas xmmus, Tom 55. 1983 r., c. 2210—2218).

2>1o Bonpocy ctaHgapToB ASTM criegyeT noceTuTb ASTM website, www.astm.org nnm obparntbes Kcnyxoe ASTM
no pabote c KiMeHTaMn Ha service@astm.org. OTHOCUTENTbHO TOMa exerogHoro cbopHuka ctaHgapTos ASTM cneayet
obpatutbes Ha cTpaHuly ASTM Website standard s Document Summary.
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NONTyYeHHbI CUrHan cyeTymMka MMNYNbCOB C CUTHaNaMu, NOAYYEHHbIMU NPU UCMbITAHUN 3apaHee NPUroToB-
NeHHbIX KanubpoBO4YHbIX 06pa3L0B, KOTOPble OXBaTbiBalOT UCC/eAyeMblii Anana3oH KOHueHTpauuii. 0.0 %
macc. — 0.1 % macc.; 0.1 % macc. — 1,0 % macc.; 1.0 % macc. — 5.0 % macc. (ASTM D 7343).

4 HasHayeHue N npumMeHeHune

4.1 HacTtosawuin meToq ucnbliTaHnsa obecneunsaeT 6bICTPOe M TOUHOE onpejesieHne obuero cogepxa-
HUA cepbl B HEPTU U HedpTenpoAyKTax Npu MUHUMaNbHOW nogrotoeke o6pasua. O6bIYHOE Bpems aHanmsa
o6pasua coctaBnseT oT 1 40 5 MUH.

4.2 KauecTBO MHOIMX HepTEMPOAYKTOB CBA3aHO C KO/IMYECTBOM MPUCYTCTBYIOLWEN B HUX cepbl. IHdopmaumnsa
0 cofiepXaHum cepbl Heo6XxoAMMa AN5 NPOM3BOACTBEHHbIX Lieneli. Kpome Toro, Ha dhefepasibHOM, rocy4apcTBEHHOM
N MEeCTHOM YPOBHAX AeACTBYIOT pernaMmeHTbl, KOTOpble OrpaHNyYMBaloT cogepKaHne cepbl B HEKOTOPbIX TON/IMBAX.

4.3 HacTosAwuii meToq MCNbITAHUA NpegycMaTpvBaeT Cnoco6, NO3BOAsAKOWMI onpefennTb COOTBET-
cTBME HedTenpoayKTOoB TEXHUYECKUM YCMOBUSIM WU OFPaHUYEHUAM MO COAEPXaHWIO Cepbl, YCTAHOBMEHHbIM
pernameHTamu.

4.4 Ecnv HacToAWMA MeToA NPUMEHSIOT K HedpTenpoAgykTaM C MaTtpuueli, 3HauMTeNbHO oTanyaroLencs
OT MaTpuLbl Ka/IMGPOBOYHbIX MaTepuasioB, yCTaHOB/EHHbIX B 9.1, TO Npu npeacTaB/ieHUN pe3ynbTaToB cle-
AyeTt cobniogaTte npegynpexaeHnsa n pekomeHgaunmn, ykasaHHole B pasgene 5.

5 Momexn

5.1 CnekTpanbHble NOMexXn 06yc/I0B/iIeHbl 6/IM30CTbI0 XapakTePUCTUYECKUX PEHTFEHOBCKNX JINHUI ane-
MEHTOB, cojepxalmxcs B obpasue, U OrpaHNYEHHON CMOCOBHOCTLIO AeTeKTopa MOJSIHOCTbIO pa3fenaTb uX.
B pe3ynbTaTe 06pa3ytoTca cnekTpasibHble MUKW, KOTOpble NepekpbiBaloT ApYr Apyra. CnekTpasbHble NoMexu
MOTyT BO3HMKaTb OT 06pas3uoB, codepxXalnx ankuicBUHeL,. KpeMHUA, bocdop, KanbLUWii, Kasinii, ranoreHun-
Abl W YacTuLbl KaTasinsatopa B KOHLEHTpaunax, npeBbilarowmnx 4ecaTyo YacTb NU3MEPEeHHOW KOHUeHTpauumn
cepbl UM 60slee HeM HECKOJIbKO COT MUIAUIpamMM Ha kunorpamm (ppm). 4na BBefeHMs NONpaBoK Ha MomMexu
cnepyet 06patnTbCA K UHCTPYKLUN N3rOTOBUTENSA.

5.2 3dphekTbl maTpuLbl 06yCNOBNEHbI N3MEHEHNAMMN KOHLEHTpaLUnn 3/IeMeHTOB B obpasue. 3T nsme-
HEHNS HeNnoCpeACTBEHHO B/IMAIOT Ha MOTr/10oWeHNe PEHTTeHOBCKUX /lyvell U N3MEHSIOT UHTEHCUBHOCTb U3Ny4e-
HUA KaXAoro anemeHTa. Hanpumep, npucagku, yaydlaroume akcnayartaynoHHble XapakTepPUCTUKN, Takne Kak
oKcureHaTbl B 6eH3MHe, MOryT B/IMATbL Ha cofepXxaHue cepbl. [lpyrvme cBa3aHHble C MaTpuueil noMmexm MoryT
BO3HWKHYTb 13-3a Npucafok, cofepxalnx Tsxesible MeTansibl, afkUCBUHeL, Takme 3/IeMeHTbl, Kak KpeEMHUA,
hocdop, KanbLUuii, Kannin N ranoreHnibl, OCO6EHHO eC/In OHM MPUCYTCTBYIOT B KOHLEHTPaLUuax, npesBbilao-
LWMX AeCATYI YacTb M3MEPEHHOW KOHLEeHTpawummn cepbl an 60siee 4eM HECKOJIbKO COT MUMIUTPaMM Ha KWU/o-
rpamMm (4acTeil Ha MUAMOH (ppm)]. 3TN TUNbI NOMeX Bcerga NPUCYTCTBYIOT NPU PeHTreHog1yopecLeHTHOM
aHaJ/in3e n He MMEeT OTHOLWEHUA K CNeKTpasibHbIM Nomexam.

5.3 KomneHcupoBaTb 06a Tuna nomex, ykasaHHbix B 5.1 n 5.2, B COBPeMeHHbIX Npnéopax MOXHO, nNC-
nosib3ys BCTPOEHHOe nporpamMmmMmHoe ob6ecneveHne Ana o6paTHoOl CBEPTKN CNEeKTPOB UM BHECEHMEM Monpas-
KN Ha nepekpbliBaHWe 1 MOMNpaBKW Ha MeX3/leMeHTHOe B/IUsiHME C NOMOLLbI0 MHOXECTBEHHOW perpeccuun nam
APYrMX matemaTnyeckmx MeTooB.

5.4 O6bIYHO HeddTenpoAyKTbl, NMelOLLMe COCTaB, OT/IMYalOLWKNiica OT Macers, ykasaHHbiX B 9.1, moryT
6bITb UCMbITaHbl CO CTaHA4apTamMu, NPUroTOB/IEHHbIMY Ha OCHOBE MaTepuasioB C TEM Xe CaMblM WKW aHano-
MYHbIM COCTaBOM. Takmm o6pa3om, 6eH3MH MOXHO MOAeNnpoBaTb CMelBaHNEM M300KTaHa C TOJ/lyos/iIoM B
COOTHOLEHNN, KOTOpPOe NpuUbMKaeTCca K UCTUHHOMY COilepPXaHWio apoMaTUYeCKNX yrnesof0poaoB B UCMbITY-
eMblx obpasuax. McnbiTaHna cTaHAapTOB, MOMYYEHHbIX U3 MOAENMPOBAHHOIO 6eH3MHa, A0/HKHbI NPUBOAUTL
K 60/1ee TOYHbIM pe3ynibTatam, YeM pe3y/bTaTbl UCMbITAHUIA, MOJSTyYeHHble C UCNO/b30BaHMeM 60/IbIX Macesn.
MpeAnoxeHns No ncrnosib3oBaHuto pasbasutesnieli NpusBeaeHbl B Tabnuue 2.

Tabnunua 2 — Pas6aButenn marpuubl

Matpuvua PasbaButens mMatpulibl AnbTepHaTuBHbIN pa3baButens
AnsenbHoe TonmBo JAv3enbHoe Tonameo KepocuH

JurpouH KepocuH —

KepocuH KepocuH [AunsenbHoe TonMBo
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OkKOHuaHue Tabnuupl 2

Matpuya Pa3z6aBuTenb maTpuLbl AnbTepHaTUBHbI pasbaButens
OcTato4yHble NPoAyKTbI Cma3o4yHoe macno MOWHA'
Ba3oBble cMa3o4Hble Macna CmasouHoe macno MOwLB>
'mgpasnnyeckoe Macsno CmasouHoe macno MOwLB>
Cblpas HebTb CmasoyHoe macno MOWHA>
PeaKkTnBHOE TOMN/MBO KepocuH —_
BeH3nH BeH3nH —

A) Tshxenoe 6en1o0e MMHepasibHOE Macso.
B' Jlerkoe 6en10e MMHepasibHOe Macs1o.

NMpumevyaHne 3 — [1519 HepbTenpoAdyKTOB, COAepPXalluMxX B3BELLUEHHYIO BOAy, peKoMeHAyeTcs 06e3BoauTb 06-
paseL, nepef NpoBefeHNEM WUCTMbITaHUA, AN 06pas3eL, [o/XeH ObITb TLWATe/IbHO FOMOreHM3NPoBaH U HEMEe/[/1IeHHO UC-
nbiTaH. NlomMexn — MakcuMasibHble, eCnn Boda obpasyeT CMoK Haj Mpo3payHoOi MIeHKON, YTO NpuBeAeT K U3MEHEHWUIo
MHTEHCMBHOCTW PEHTIEHOBCKUX flyyeil Npu onpeaeneHnn cepbl. OAHUM 13 METOAOB MOJIHOTO yAaneHVs BoAbl ABNsSeTCS
LieHTprdyrmpoBaHve obpasLa B yC/IOBUSX repMETUYHOCTU U Npu cOBA0AeHUN BCeX Mep MO 06ecneyeHnto CoXpaHeHns
Le/IOCTHOCTU UCTbITyeMoro obpasta.

6 Annapartypa

6.1 dHeproAnNCnepCcNOHHbI peHTreHoM TyOpeCcLUEeHTHbI cnekTpoMeTp

Ncnonb3yloT nobble 3HEProAnCc/iepCUOHHbIE PeHTreHOod/TyopecLeHTHble CNEeKTPOMETPbI, €CNU UX KOH-
CTPYKUMA BKAOYAET yKasaHHble fanee ycTpoiicTBa U pe3ynbTaTbl, NOJlyYeHHble Ha TaKOM CrleKkTpomeTpe, 3kK-
BUBa/IeHTHbI MOJSlyYeHHbIM Ha o6pasuax, NpeacTaBAsAlWmX nHTepec. KOHCTPYKLUUA AOMXKHA BKAOYaTb criefy-
loujme ycTpomncTea.

6.1.1 VICTOYHUK PEHTITEHOBCKOIO MU3/Iy4YeHUs C 3Heprvein Bo3byxaeHus 6onee 2,5 kaB.

6.1.2 CbeMHas KioBeTa 4151 o6pasua gnameTpom He meHee 10 MM CO CMEHHbIMUW, NPONYCKAaOLWNMN pPeHTre-
HOBCKMeE /Ty4n OKOLLIKamMu M3 NAacTUKOBOW MMeHKN, obecrneynBatoLLyto rnybrnHy obpasua He MeHee 4 MM.

6.1.3 [leTeKTOP PEHTTEHOBCKOrO M3/1y4YEHUSI C BbICOKOW YyBCTBUTE/IbHOCTLIO U paspellatolieli Cnoco6HO-
CTblo (NOSIHAA WKpUHa Ha NosoBUHe Makcumyma. FWHM), He npeBbliwatowein 800 3B npu 2.3 k3B.

6.1.4 ®unbTpbLI MK Apyrue cpeAcTBa, NO3BONAOWME OTAENNTE N3nydyeHne cepbl K( OT Apyroro peHTre-
HOBCKOro n3ny4yeHust 6osee BbICOKOU aHepruu.

6.1.5 On1eKTpoHHble ycTpoiicTBa A1 Npeobpa3oBaHna curHasa n o6paboTkn AaHHbIX, KOTOpPble BKAlOYa-
0T C4eT MHTEHCUBHOCTU PEHTIEHOBCKOIO U3/Ty4eHNS He MeHee YeM Mo ABYM 3HepreTuyeckmm 3oHam, nonpas-
KN Ha CneKTpasibHble Ha/ll0OXeHUs 1 nepeBo MHTEHCUBHOCTU PEHTIEHOBCKOIO U3/TyYeHUs Cepbl B cCofepxaHne
B lNpoueHTax M macce.

6.1.6 CnekTpomMeTp AOJ/IXKEH MMeTb YYBCTBUTE/IbHOCTb NPU ONTUMMAasIbHbIX YC/IOBUAX U3MepeHusa Ans
N3MepeHnsa KOHLUeHTpauun cepbl Ha ypoBHe 0,05 % c owwnbkoli, cBA3aHHON CO CTaTUCTUKONM cyeTa C OA4HUM
CTaHAapTHbIM OTK/IOHeHMeM He 6osiee 0,5 %. NO cpaBHeHUIO Cc ypoBHeM 500 mr/kr. 3To TpeboBaHne OTHOCUTCA
K o6pasuam c cogepxaHmem cepbl MeHee 1000 mr/kr.

6.1.7 Aiucnneii unnm NpuHTep, BbIBOAAWMI NokasaHWs coAepXaHuUs cepbl B MPOLEHTax No mMacce u/unu
MUNNTpaMMax Ha Kniorpamm.

6.2 AHanuTnyeckue BecCbl

Mcnonb3yoT aHaNNTUYeCKne BeCbl C TOYHOCTbLIO B3BelWWBaHUA N paspeweHuem 0.1 Mr v npegesiom
B3BewmnBaHua go 100 r.

MpumeyaHne 4 — IKChyaTaumo CreKTPOMETPOB C PEHTIEHOBCKUMM Tpy6Kamy OCyLLeCTB/IAOT B COOTBET-
CTBWN C UHCTPYKLMAMU NPOU3BOAMTENS MO TEXHUKE GE30MAcCHOCTU.

7 PeakTuBbl

7.1 4YwucToTa peakTuBOB

Mcnonb3yloT peakTBbl KBanuukauum 4. A. a. ECAM HeT APYrux ykasaHwuil, peakTuBbl [O/MKHbI
COOTBEeTCTBOBaThL cneundurkaunusam Komutera no aHa/MTUYeCKUM peakTuBaM AMEPUKAHCKOro XMMMUYECKOro
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o6bwecTtBa (ACS)I1* [lonyckaeTcs UCNO/b30BaTb pPeakTUBbl APYro KBanndukaumum npu ycsioBun, 4TO OHU He
CHMWXalT TOYHOCTb onpeeneHus.

7.2 An-H-6yTuncynbdung (DBS) — cTaHAapT BbICOKOW CTeMEHU YMCTOThIl, CepTUULMPOBaHHbIN NO Co-
AepxaHuio cepbl. CepTudnLMpoBaHHOe cofepxaHue cepbl UCMOJb3YIOT NPU pacyeTe TOUYHbIX KOHLEHTpaumuii
KannbpoBOYHbIX CTaHAApPTHbIX pacTBopoB (cMm. 9.1). (MpegynpexaeHne — Aun-m-6yTuncynbug orHeonaceH
1N TOKCUYeH.)

MpumeuyaHne 5 — BaxHO 3HaTb HE TOMILKO KOHLEHTPALMIO Cepbl B AW-H-6YTUACYb(LAe. HO U CTEMEHb YNC-
TOTbI. T. K. MPUMECHK TaKXe MOTYT COAepXaTb COeAUHEHUS CEPbI.

7.3 BewecTtBo(a) 4NS KOHTPOA NonpaBkn Ha Apend (pekoMmeHAayemoe)

YcTaHOB/IEHO, YTO HECKO/IbKO Pas/INnYHbIX MatepnasioB NpUrogHo ANs UCNosb30BaHWUA A4N1A KOHTPOASA no-
npaeBku Ha gpeiid. CooTBeTCTBYOLWMeE 06pasLbl B Ka4yeCcTBe KOHTPONA gpeida AOMKHbI 6bITb CTabUIbHbI NpK
HEeOAHOKPaTHOM BO3/eliCTBUM PEHTIEHOBCKMX Nyyeli. PeKOMeHAyeTCs UCNO/Mb30BaTb CTabubHbIe XUAKOCTH,
noao6Hble NOAUCYNbMUAHBIM MacnaM, CTeK/SiHHble WM MeTannunyeckune ob6pasubl. He cnegyeT MCNosib3o-
BaTb XMNAKOCTU, CNIPeCCOBaHHbI/ MOPOLWOK UAn TBepAble MaTepuasibl, KOTOPble NU3MEHAIOT CBON CBOWCTBA Npun
BO3AeACTBUN PEHTIEHOBCKOro M3ny4dyeHus. Mpumepbl NPUrofHbIX cepocoepXalinx mMarepuanoB BKAOYalOT
BOCCTAHOBUMbI XUAKNIA HedTAHOW MaTepuan, MeTan/IM4yeckuini cnaae WKW NAaBNeHbI CTEKASHHBLIN AUCK.
CKopoCTb cyeTa AN BelecTBa A1 KOHTPONS BMecTe CO CHETOM BpPeMeHU A0/DKHA OblTb A4OCTATOYHOM’, UTO-
6bl OTHOCMTeNbHas owmnbka cyeTa 6bina MeHee 1 %. CKOpoOCTb cyeTa A/ o6pasua BewecTBa A5 KOHTpoNns
onpeaensioT BO Bpemsa Kanmbposku (cm. 9.2.1) n Bo BpemMs aHanmsa (cm. 12.2). 3T CKOPOCTU cyeTa UCMNoJib-
3yl0T ANA pacyeta koaduyneHta nonpasku Ha gpelic (cm. 15.6).

7.3.1 MonpaBKy Ha Apeild 06GbIYHO BBOASIT aBTOMATUYECKU C NMOMOLbIO NPOrpaMMHOro o6ecneyeHus,
XOTA pacyeT MOXHO /lerko cAenaTb BpPYy4Hyl0. 3HauveHne KoaduymeHTa nonpasku Ha gpeiid A4Na BbICOKOCTa-
GUNBHBIX PEHTIEHOBCKMX CNEKTPOMETPOB HE MOXET 3HAaUYUTENIbHO OT/INYATLCA OT eAUHULbI.

7.4 MonucynburaHoe macno

MonucynbgunaHoe Macno 06bIYHO NpeAcTaBaseT coO60i HOHUNNOAUCYbGUAbLI. CofepXaline U3BecT-
HOe NpOoUEeHTHOe cofepXaHne cepbl, pazbaBfeHHOE Yr1eBogopPoAHON maTpuueii. (MpeagynpexaeHne — MMo-
NUCYNbMULAHOE MAC/I0O MOXET BbI3BaTb a/lfIePruyeckyio peakumio.)

NMpumeuaHne 6 — MonucynbMuUaHbIE Mac/ia — BbICOKOMOJIEKY/ISIPHbIE MAac/ia, COAEpPXaliMe BbICOKUE KOH-
LeHTpauuu cepbl Ao 50 % macc. MIm xapakTepHbl XOpoLuve gm3nyeckve CBOWCTBA, TakuMe Kak HU3Kas BS3KOCTb, HM3Kast
JIETYYECTb, A/IUTE/bHBIA CPOK XPaHEHUS: NPV 9TOM OHMW MOJIHOCTLIO CMELLMBAIOTCS C 6€/1bIM MacsioM. MonmcynbguaHbie
macna Bcerfia KoMMepyecku AocTynHbl. CoaepxaHue cepbl B KOHLEHTpaTe MonvcyibguaHOro Macna onpegensitor, pas-
6aB/1sisi ero 6e/1bIM Mac/IOM, HE COAEPXALLMM Cepy, C MOC/IeAYIOWUM MPSIMbIM CPABHUTE/TbHBIM aHa/TM30M C 3TASTOHHBIMM
matepuanamu NIST (HauvoHanbHOro MHCTUTYTa CTaHAAPTOB W TEXHOMOTWN).

7.5 MnHepanbHoe 6enoe macno (MOW)

MuHepanbHoe 6en10e Macsio Mapku «peaktuB ACS» c cogepXaHuUeM cepbl MeHee 2 MI/KI Un Apyroi
npurogHblli 6a3oBbIi MaTepuasn c cogepxaHvem cepbl MeHee 2 Mr/kr. Mpu NnpoBegeHUN N3MepeHnin HU3KOoro
YPOBHA cogepxaHunsa cepbl (MeHee 200 Mr/kr) Heo6xoAMMO cofepxaHue cepbl (N060e ee cogepxaHune) 6a-
30BOr0 MaTepuana BK/IOUYUTb B pacyeT KOHLEHTpauMm kannmbpoBoYHoro ctaHgaprta (cm. 9.1). Ecnu copep-
XaHue cepbl B pacTBOpuUTesie UM peakTuBax He cepTuuuMpoBaHO, NX NPOBEPSAIOT Ha OTCYTCTBUE Cepbl.
Ana npurotoBneHns KaMbpPOBOYHbIX CTaHAAPTOB MCMOJ/Ib3YIOT CaMble YNCTble AOCTYMHbIE Mapku Xumunye-
CKMX peakTUBOB.

7.6 NMneHka, Nnponyckawwas PeHTreHOBCKME Nyun

Mcnonb3yloT NMto6yto NeHKy, YCTOWUMBYIO K Ae/iCTBUIO UCMbITYEMOro o6pasLa, He cogepxallyto cepy u
NponycKawLLyo peHTreHoBCKMe fyun. MpurogHbIMu siBASIOTCA NAEHKU U3 Nonnadgupa, noamnponuieHa, nosu-
kap6oHaTta n nonnamuga. OgHako o6pasLbl C BbICOKUM COAepXaHeM apoMaTMyYecKuX yrieBoopoA0oB MoryT
pacTBOPATL MJIEHKU M3 NOMMNPONUeHa, nofinkap6oHara v nonunadgupa.

11 Xumunyeckune peakTvBbl, cneumndmnkaumm AMeprukaHCKOro Xvmmnyeckoro obuiectBa. AMepukaHCKoe XMMmyeckoe
obutectBo. Washington. DC. 10 ucnbITaHUsAM PeakTVBOB, He BK/THOUYEHHbIX B CMIMCOK AMEPUKaHCKOro XMMUYeCcKoro oblue-
cTBa. crnegyeT obpauaTbea B Analar Standards for Laboratory Chemicals. BDH Ltd.. Poole. Dorset. U.K., and the United
States Pharmacopeia and National Formulary. U.S. Phannacopeiai Convention. Inc. (USPC). Rockville, MD.
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7.7 NIpoAyBOYHBINW ras — renui

Heo6xoanmo cnefgoBaTb pekoMeHAaLMAM U3roTOBUTENS B OTHOLWEHUM TpeboBaHWii MO MCNO/Ib30BaHNIO
reina B kKayecTBe NPOAYBOYHOrO rasa.

7.8 Ta3 gnsA cyeTyMKoB NpMGOpPOB, 060PYAOBaHHbIX MPOTOYHLIMU MPOMNOPLNOHANBHLIMU CHETYMKAMMU.
YucTtoTa rasa A/a CYeTUMKOB [0J/1KHA COOTBeTCTBOBaTb chneundukaumn, npefoctaBsisieMoli n3rotosutesieM
obopyaoBaHus.

7.9 KioBeTbl AN 06pa3LoB, COBMeCTUMble C 06pa3Lom 1 TpeboBaHUAMN K KOHCTPYKLUN CeKTpomMmeTpa.
Mpun ncnbiTaHUn HedpTENPOAYKTOB C OYeHb HU3KUM cofepxaHuem cepbl (MeHee 50 Mr/Kr) npegnoyYTUTENbHbI
0[HOpa3oBble KIOBETHI.

7.10 O6pa3subl ANA NPOBEepPKMU KaMbpoBKM — MOPLUN OAHOTo unm 6osiee XNAKUX cTaH4apTHbIX o6pas-
uoB HedTN WAM HedpTenpoAyKTOB C U3BECTHbIM WM CepTUDMLNPOBAHHLIM coAepXaHuem cepbl (BKto4vas
nonucynb@uaHble mMacna, Au-H-6yTuncynbdung. TModeHbl N T. N.), He UCMNOJIb3yeMble NPY NOCTPOEHUN Kanu-
6poBOYHON KpuBOli. O6pa3ubl AN NPOBEPKN Ka/IMOGPOBKU AO/MKHbI 6bITb UCNO/b30BaHbl NpU onpeaesieHnn
NpPeun3NoHHOCTM U TOYHOCTU HavaslbHOW KannbpoBkn (cMm. pasgen 9).

7.11 O6pa3subl KOHTpPONA kavyecTBa (QC) — cTabunbHble 06pasubl HeddTN UM HedPTenpoayKTa un TBep-
Able BellecTBa, NpeAcTaBasdowmne ncnbiTyeMble o6pasLbl, KOTOPble UCMbITLIBAIOT Ha PerynspHoi ocHoBe AN
NoATBEPXAEHMUS, YTO cMCcTeMa HaxoAuTCs B npefesiax cTaTUCTUYEeCKOro KOHTpons (cMm. pasgen 15).

MpumMmeyaHue 7 — T[peanoYTUTENBHO NPOBOAUTL NPOBEPKY C UCMOb30BaHNEM 06Pa3LI0B KOHTPO/ISi KayecTBa
N KOHTPOJIbHOW KapTbl. MpoBeaeHVe KOHTPOMA KavecTBa HaXoAMTCA B KOMMETEHLMN oTaenbHo nabopatopuu.

MpumeuyaHne 8 — YacTo ucnonblyemble 06pasubl QC MOryT 6biTb MPUIOTOB/IEHbI COYETAHMEM XPaHsi-
LWMXCS TUMNYHBIX 06Pa3L0B MPY YCI0OBUM NX CTABUNBLHOCTU. B KauecTBe BeLeCcTB /1 KOHTPO/IS NMONpaBku Ha apeid
pekomeHZyeTCsl UCNONb30BaTh TBEpAble BellecTBa. O6pasybl QC A0MKHbI 6bITb CTAGW/bHBI B TEUeHUE A/IMTENIbHOrO
BpPEMEHMU.

8 MoparoToBka KloBeThl A4N15 o6pasua

8.1 Mepep KaxAbIM NPpUMeHEHMEM MHOropasoBbIX KIOBeT A1 06pa3uoB Ux ounwatroT u cywat. OgHoO-
pasoBble KIOBEeTbl MOBTOPHO He MCNO/b3YyOT. MaTeprasiom A8 OKOLlWKa 06bIYHO CAYXUT NoAnacmupHas nam
nonnkapboHaTHasa naeHKa TonuwwuHoW He 6onee 10 mkMm (cm. 7.6). MonmkapboHaTHas nfaeHka sABNseTcs
npeAnoYTUTENIbLHON M3-3a ee BbICOKOI MponyckKatu,ein cnoco6HOCTU PEHTIeHOBCKUX yYeii. Mpun aHanuse
Kaxgoro ob6pasua 3aMeHSIlOT OKOLWKO KioBeTbl. He cnepyeT kacaTbCA BHYTpPeHHeli MOBEPXHOCTU KIOBEeTbl,
4acTW M/IEHKN OKOLWKa KIOBeTbl UM OKOLWKa npuéopa Ha NyTU pPeHTreHOBCKUX ny4yeli. OTnevyaTkn nanbues
MOTYyT MOB/IMATH Ha NokasaHWsa npubéopa nNpu aHanmse NPoOAYKTOB C HU3KUM cofepxaHuem cepbl. Cknaaku
Ha MJieHKe BAUSAIOT HA UHTEHCUBHOCTbL NMPOMYCKaeMblX PEHTTeHOBCKUX fyyeil. NMoaTomy ANna obecneveHus
TOUYHbIX pe3yNbTaTOB BaXHO, YTOObI NaeHKa 6blna HaTAHYTON 1 YyncToli. MoxeT noTpe6oBaTbCA NOBTOPHas
KanmbpoBKa CNeKTpoMeTpa, ec/iv 3aMeHeHbl TUM U TOJIWUHA MJIEHKN OKOLLKa.

8.2 B nonnadupHbIX naeHkax 6blAn BbiSB/EHbl MPUMECU, KOTOPble MOFYyT B/IMATb Ha M3MepeHue
HU3KNX YPOBHEN coAepXaHUs Cepbl, U UX KOSIMYECTBO MOXET U3MEHATbCA B pasHbliX napTusax. Moatomy
nepej MCnosfb30BaHUEM KaXAOro HOBOTrO pPysioHa WX NapTUK NJIEHKW NPOBOAST MOBTOPHYIO Ka/lMGPOBKY.

8.3 O6pasubl C BbICOKMM cOAepXaHWem apoMaTU4yeCKux coefUHEeHWl’i MOoryT pacTBOpsiTb Monu-
3UpHbIE N NOSIMKapboHaTHble NIeHKN. B Taknx cnyyaax A8 PEHTTeHOBCKMX OKOLEeK, KpoMe 3TUX nne-
HOK. MOXHO MCMNONb30BaTb ApyrMe matepuasibl Npyu YCAOBUWU, YTO OHW He coepxaT 3arps3HeHunii gpyru-
MW 3fleMeHTaMu. JoNnoNHNUTENbHBIM MaTepuasioM A1 OKOLWKa KIOBeTbl ABAseTCsA nonvamugHasa donbra
TONWWHOK 6 MKM. HecmMOTpsa Ha TO YUTO OHa CW/ibHee noraouiaeT PeHTreHOBCKOe M3/ly4YeHne cepbl, OHa
MOXeT 6bITb 60/1ee NpeanoYTUTENNbHBIM MaTepuanoM A1 OKOoWwKkKa, Tak Kak aBnsieTca 6onee CTOWKOW K
XUMUYECKOMY BO3AeliCTBMIO apoMaTUyeckux coeguHeHunli n obnagaet 60see BbICOKOW MexaHW4YeCKOW
NPOYHOCTbIO.

9 Kannbposka

9.1 FOTOBAT KAa/IMGPOBOYHbIE CTaHAAPTbI TWaTe/ibHbIM pa36aB/ieHMeM MO Macce CepTUULMPOBaH-
HOro Au-H-6yTuncynbuga 6enbiM Mac/ioM, He COAepXalum cepy, WAU APYIMM MNPUTOLHbIM 6a30BbIM
Matepuanom (cM. 7.5). KOHLUEHTpauum HemsBeCcTHbIX 06pasLoB AO/HKHbI HaXOAUTLCS B MCMNOJ/Ib3YEeMOM
Avana3oHe Kanm6poBku. B Tabnuue 3 npefcTaB/ieHbl peKOMeHAYeMble NPUGAN3NTENbHbBIE HOMUHANbHbIE
cofepxaHusi cepbl CTaH4ApPTOB ANA AMANa30HOB COoAepXaHusa cepbl, NPeACTABASIOWMNX NHTEPeC.
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Tabnunuya 3 — CocTaB NepBMYHbLIX CTAHAAPTOB

CopepxaHuve cepbl. % Macc. Macca pas6aBuTens MaTpuubl, © Macca gy-m-6yTuicynsgmaa. r
5 48.6 14.4
0.1 43.6 0.200

Mpn pacyeTe KOHUeEHTpauun cTaHgapToB HMxe 0,02 % macc. (200 Mr/kr) yunTbiBaloT N6y cepy B
6a3oBoM MaTtepuane no cgopmyne (1). B3BewunBawT C MakCMMasibHOW TOYHOCTbIO PEKOMEHAYEMYK Maccy
on-H-6ytnncynedunga (DBS) n pasbaBuTenb matpuubl. BaxHo, 4To6bl 6b11a M3BecTHa pakTuyeckas macca.
Takum o6pasom, gelicTBUTeNIbHAA KOHLEHTpauusa NpUroToBsieHHbIX CTaH4apTOB MOXeT 6bITb paccuMTaHa u
BBeJleHa B Npnbop AnA npoBegeHnn kanmbposkn. CoagepxaHune cepbl S. % macc., paccunTbiBalOT No oopmynie

O PBSSdbs + MOWSvow
DBS + MOW f1)

rae DBS — dhakTnyeckasa macca gun-H-6ytunicynbegupa. r;
SDBS — copgepxaHue cepbl B DBS. % macc., 06bI14HO 21.91 % macc.;
MOW — chakTmueckas macca MnuHepanbHOro 6enoro macna, r;
SMOW — copepxxaHue cepbl B MUHepanbHOM 6enom macre. % macc.
Ana no6oro o6Lero NCTOYHNKA Cepbl coaepxaHue cepbl S. % mMacc., paccynTbiBalOT no hopmyne

W ,s, * MnSn
Se B¢ & 00 (2)

Msc + MD

raoe Msc — macca cepocojepxalero CoefuHeHus, r;
Ssc — cofepxaHue cepbl B cepocojepxalieM coeguHeHnn. % macc.:

MD — macca pas6aButens, T;

SD — copepxaHue cepbl B pazbaBuTtene. % macc.

9.1.1 KanmbpoBoUHble CTaHAAPTblI MOryT 6bITb TakKXe MPUroToB/IEHbI TWATe/IbHbIM CMellnBaHnemMm cepTu-
hUuMpoBaHHbIX 3TaNoOHHbIX MaTepnasnoB (CRM) c oAHOI 1 TOW e maTpuLein, Noka 3HaYeHUs cofepXaHus cepbl
B MOJIyYEHHbIX CMECSAX U UX HeonpeAesIeHHOCTU He GyAyT NoATBEPXAEeHbI cepTunLMpytoLwein opraHmsaymnen s

9.1.2 CTaHAapTbl TakXe MOryT 6bITb NPUIrOTOB/IEHbI MAacCOBbIM Noc/efoBaTe/ibHbIM pa3baBsieHnem no-
nuecynbunaHblx macen (CM. npumedaHue 5) 6enbiM MacsioM, He codepxXawum cepy. KannbpoBOUHYO KpUBYIO,
NOJTyYEHHYIO Ha CBEXENPUIroTOBIEHHOM NOAUCYbMUAHOM Macrie, crefyeT NpoBepATb C NOMOLLbLIO 06pasLoB
CRM, koHTponnpyeMbix NIST nnvm Apyrmm HaumoHaslbHbIM UHCTUTYTOM METPOIOrMn, NoATBepAUBLLUNM CBOHO
KBanudmrKauunio no onpejeneHnto coaepXxaHns cepbl B UHTepecyloleli matpuue.

Mocne NOCTPOEHMSA KaTMGPOBOYHOW KPUBOI /TONNCYIbPUAHOTO Macna kanmbpoBOUYHble CTaHAAPTbl Xpa-
HAT B CTEKNSAHHbIX GYTbINAX AHTAPHOrO LBeTa Npyv KOMHaTHOW TemnepaType, 3alWuleHHbIMY OT BO3aelicTBUSA
npsAMoro cosiHeyHoro ceeta. CTaHAgapTbl N0/NCYNbMUAHOIO Macsia MOXHO MPUroTOBUTL MO LWIMPOKOMY Ana-
nasoHy KOHLLEHTpaLuun OT HA3KOTo cofepxaHusa (Mr/kr) 4O BbICOKUX YPOBHel cogepxaHus cepbl (% macc.). Ux
Nerko npuroToBuUTb B BOJIbLLIOM KOJIMYECTBE U OHU SAABMSAIOTCA XOPOLWWUMU CTaHZapTamMy KOHTPOA KayecTBa.
[ns obecneyeHWss TOMOreHHOCTN MO BCeMy 06beMy obpasua A0 OoT6opa CBEXUX aMKBOT peKoMeHayeTcs
BCTpAXMBaTb 06pasLbl CTaHA4APTOB N0AUCYNbMUAHOro macna. Boicokas MonekynspHas macca aTux coeguHe-
HWli o6ecneynBaeT OYeHb HU3KUIF YpPOBEHb AaB/ieHNSA NapoB, KOTopoe 3amMeanseT ANddy3nto peHTreHOBCKNX
nydyei yepes nnaeHky. CnegoBatesibHO, BO BPpeMs U3MePEeHNSA MOXeT 6biTb UCMO/Ib30BaH aBTOMaTU4YecKuii npo-
600T60pHUK. KannbpoBOUYHble KpMBbIE, NOArOTOB/IEHHbIE NO NONNCYNbMOUAHOMY Macny, Takxe 4eMOHCTPUPY-
10T INHEHOCTb N MOMOralT aHa/IMTUKY HarnsagHo npeacTaBUTb cebe MOJHbIA AUHaAMUYeCKUii AnanasoH ux
aHannTUYecKoro metoja.

NMpumeyaHne 9 — JlocTynHble B NPOAAXKEe CTaHAAPTbI MOXHO WCMO/b30BaTh NPY YCMOBUM TOYHO N3BECTHOIO
cofepXaHUs cepbl, KOTOPOE NPUB/IN3NTENIBHO PABHO HOMUHA/IBHOMY COAEPXKaHUIo, yKazaHHOMY B Tabnuue 3.

1:Cm. ctaTbto Kelly W. R.. MacDonald B. S.. Leigh. S. D.. «A Method for the preparation of NIST traceable fossil fuel
standards with concentrations intermediate to SRM values». Journal of ASTM International. Vo! 4. No. 2. 2007 («MeTog,
npuroToBneHnst npocnexvsaemMbix NIST cTaHAapTOB UCKOMAeMOro TonvBa C NPOMEXYTOUYHbIMU KOHLEHTPaLusaMn OTHO-
CUTE/IBHO 3HaYeHNin SRM»).
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9.1.3 TOYHO B3BeLWMBAaT COOTBETCTBYlOLEE KOMMYECTBO pa3baBuTens maTtpuubl, ykasaHHOe B Tabnu-
ue 3, 1 NepeHOCAT B MNOAXOAALNYA Y3KOTOp/iblii KOHTeHep, 3aTeM TOYHO B3BeLMBAaKOT COOTBETCTBYOLLEe KO-
Nn4ecTBO AN-M-6YyTUACYNbduaa BbICOKOVW CTENEHW YUCTOTbl, MEPEHOCAT B TOT Xe KOHTeliHep 1 TuwaTtesbHO
nepemMellnBalT NP KOMHATHOW TeMnepaType, NCNOMb3ys MarHUTHYIO Melasiky ¢ NOKpbITUeM U3 nosntTeTpa-
tpTopaTtuneHa (PTFE).

9.1.4 TOTOBAT KANIMGPOBOYHbIE CTaHAAPTbl C KOHUEHTpaLMsaMu cepbl, Nonajalvwnumm B oguH nnm 6onee uns
Tpex AMana3oHOoB, yKa3aHHbIX B Tabnuue 4. B 3aBNCMMOCTU OT 0XUAAEMOr0O YPOBHS Cepbl B UCMbITYeMbIX 06pasuax
nytem pas6aBfieHUs NeEPBUYHbIX CTaHAapTOB COOTBETCTBYIOWMM pa3baBuTesnieM MaTpuLibl. Kpome Toro, ctaHAapThl
MOryT 6bITb MONyYeHbl cMewmnBaHneM CRM (cMm. 9.1.1) unu pasbasrieHnem nonvcynbgHaHoro macna (cm. 9.1.2).

MpumeuvaHue 10— lNpy HEOBXOAUMOCTU MOTYT 6bITb NOAFOTOB/IEHLI U MPOAHA/IN3MPOBaHbLI AOMONHUTE bHbIE
CTaHAapPThI C NPOMEXYTOUHBIMU KOHLEHTPAUMSIMU Cepbl OTHOCUTENIbHO MPUBEAEHHbIX B Tabnuue 4 (cm. 9.1.1).

9.1.5 Takxe B Npojaxe MMelTCs roTOBble CTaHAaPTbl A5 BbIWEYNOMSAHYTbIX MaTpuL,.

9.1.6 Ecnun pasbaBuTenb mMatpuubl, UCNOMAb3yeMbliA ANA NPUrOTOBMIEHNA CTaHAAPTOB, COLEPXUT cepy,
3TO 3Ha4YeHue cofepXaHns cepbl NPUGABSIOT K PACCYUTAHHOMY 3HAYEHUID COAEepXaHUs cepbl NOATOTOB/EH-
HbIX CTaHAapTOB cornacHo gopmyne (1) (cnegyet o6paTUTbCS K NOCTaBLMKY OTHOCUTENIbHO TOYHOMO coAep-
XaHUsA cepbl AN NPOBECTU UCMbITaHNEe MUHEPAsIbHOTO Macaa ApyrMM MeTof4oM onpejesieHnss HU3KNX codep-
XXaHWi cepbl).

Tabnuua 4 — MNpegnaraembie Anana3oHbl Ka/IMOPOBOYHbIX CTAHAAPTOB COAepPXaHNS cepbl

Ot 0 10 1000 mr/kr Or10.10 go 1.00 % macc. Ot 1.0 go 5,0% wmacc.

0*>-B) 0.0 1.0

58> 0.25 2.0

108> 0.50 3.0
1008> 1.00 4.0

250 — 5.0

500 — —

750 _ —

1000 _ _

A) BazoBblii maTepuan.
B>IpY Ka/IMBPOBKE 3TN CTaHAAPTHI NapasieflbHO aHa/IM3NPYIOT U UCMOJb3YHOT OTAE/bHbIE 3HAUEHWS UV CpefHee
3HaYeHue.

9.2 CepTudunumpoBaHHble KaIMGPOBOYHbIE CTaHAapPThbI

9.2.1 MoryT 6bITb UCMO/Ib30BaHbl KasIMbpOBOYHbIe CTaHAapThl, CEPTUMDMLNPOBAaHHbIe OpraHusauunen,
OTBETCTBEHHOW 3a Takue cTaHAapTbl, €C/IN OHU MPUMEHUMbI K UCMbITyeMoMy o6pa3yuy. Takumu cTaHpapTta-
MW ABNSAIOTCA CTaHAapTHble 3Ta/loHHble MaTepuanbl (SRM). npurotosBneHHble NIST, n cTaHAapTHbI o6pasey,
cepbl B OCTATOYHOM He(TAHOM XWAKOM Tonsmee, cepTUnLMpPoBaHHOM FAMNOHCKUM HeMTAHbIM WUHCTUTYTOM
WAN APYTUM HauMOHaNbHbIM MHCTUTYTOM METPOJ/IOrUM, AOKa3aBLW MM CBOK KOMMNETEHTHOCTb MpU U3MepeHun
cepbl B MaTpuue, npeAcTaBnsatolLeil nHTepec.

9.2.2 CtaHpapTbl ¢ 06WMM cogepxaHnem cepbl He 60nee 100 MI/Kr fO/KHbI 6bITb MPOaHaNN3NPOBaHbI
ABaxabl. Mpy KanMGPOBKe UCMOMNbL3YIOT OTAE/IbHbIE 3HAYEHUSI UK cpefiHee 3HAaYeHne 3TUX U3MepPEeHUii.

9.3 Kann6poska npubopa

KannbpytoT npubop, cneays WHCTPYKUMSAM W3rOoTOBUTENSA, MO COOTBETCTBYHOWMM gunanasoHam, npej-
CcTaB/eHHbIM B Tabnunue 4. O6bIYHO nNpoueaypa KanMbpoBKU BKAKOYaeT yCTaHOBKY npubopa Ha permcrpayuto
pe3ynbTupytouieli UHTEHCUBHOCTU PEHTreHOBCKOro M3/1ly4eHUs cepbl, NOC/ie Yero NpoBoAsAT U3MepeHue CTaH-
[apTOB C U3BECTHOW KOHUeHTpauueli cepbl. MNMonyvaloT O4HO NokKasaHWe Ha KaxAOM cTaHgapTe, UCMO/b3ys
pekomMeHayemoe BpeMsi cyeTa Ans npubopa cornacHo taénuue 5. B cnyyae KannM6pOBOYHbIX CTaHAAPTOB C
cofepxaHnem cepbl MeHee 100 MI/KF u3MepeHne NOBTOPAIOT, UCMONb3Ysi CBEXENPUTOTOB/IEHHYIO KIOBETY ANs
o6pasua 1 cBexyl nopuuio o6pasua. Cpasy xe MOBTOPSAIOT Npoueaypy, UCMNOsb3ys CBEXenpuUroToBsieHHbIe
KIOBEeTbl U CBeXxwue nopumm obpasuoB. MNocne TOro kak Bce cTaHAapTbl GyAyT npoaHann3npoBaHbl, cnepytoTt
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MHCTPYKUUSIM U3rOTOBUTENSI A1 MOCTPOEHUSI ONTUMASIbHOW KasIM6pOBOYHOW KPMBOI HA OCHOBE CyMMapHOro
uncna cyeToB cepbl AN Kaxaoro ctaHgapta. (MpegynpexgeHve — He gonyckaetcsi nonagaHue nerkoBoc-
naamMmeHsoWNXCs XUAKOCTel BHYTPb CriekTpomMeTpa.)

Ta6nuuya 5 — TunuyHOe BpeMs cueTa A/1s onpeaesieHnst CoaepXaHns cepbl

[vanas3oH cogepxaHus cepbl. % y ace. Bpeys cueta, c
Ot 0.0000 A0 0.1000 OT 200 go 300

OT1 0.1 po 5.0 100

Ot 1.0180 5.0 100

9.4 O6pa3ybl KOHTPONA KayecTBa

HeckonbKo AONOAHUTENbHbLIX CTAHAAPTOB (CTaHAAPTOB KOHTPO/S KauyecTBa) MOryT okKa3aTbCsl Moses-
HbIMW. CTaHAapTbl KOHTPO/IS Ka4yecTBa, NOATOTOB/IEHHbIE HE3aBUCHMO B COOTBETCTBMM C 9.1. MOTYT 6bITb UC-
Nosib30BaHbl Tak Xe, Kak 1 Ni06ble COOTBETCTBYOLWME CEPTUDPMLMPOBAHHbIE CTAHAAPTLI B COOTBETCTBMUM C 9.2.
KoHueHTpauus cepbl B cTaHgapTax QC fosxHa 6biTb NPUGIN3UTENIbHO paBHa 0XMWAAEeMOW KOHLeHTpauuu
cepbl B UCMbITYEMbIX 06pasLiax.

9.5 XpaHeHune ctaHgapToB

Mepen ucnonb3oBaHWeM CTaHAAPTbl XPAHAT B TEMHbIX CTEKNAHHbIX GYTbINAX C HABUHUYMBAKOLWUMUCS
KpbILWKAMMN C XMMUYECKN CTOWKOW NMpokK/afKoii B TEMHOM MpOX/iafHOM MecTe. He MCnosb3yloT cTaHAapT C
0CafKoOM WM C UBMEHEHMEM KOHLEHTpPaLUN Cepbl.

10 MNMoprotoBka annapartypsbl

10.1 AnnapaTtypy ycTaHaB/MBalOT B COOTBETCTBMM C WHCTPYKUWSIMU M3roTOBUTeNs. M0 BO3MOXHOCTU
npU60opP A0/HKEH 6bITb MOCTOAHHO BK/IKOYEH AA NOAAEPXAHMS ONTUMasIbHON CTabUIbHOCTU.

11 OT6op Npob

11.1 MNpo6bl oT6MpatoT B cooTBeTcTBMM CASTM D 4057 nASTM D 4177. O6pasubl cnegyeTt aHanM3npo-
BaTb Cpasy Xe Mnocjie HanBaHWA B KIOBeTy A1 o6pasua 1 BbIXxo[a BO3AYLWHbIX My3blpbKOB, 06pasoBaBLIMXCS
1n3-3a NnepemMewnBaHnA.

12 MNpoBepeHne ncnbiTaHns

12.1 O6pa3sey QC aHanu3MpyrT nepes npoBefeHNEM aHann3a Heu3BeCTHbIX 06pa3uoB, 4TOObI Npo-
BEPUTb. YTO MeTO/A UCMbITaHNA HaxoAuTCsA nof KoHTposieM. Ecnv noBTopsiemocTb Bbl6paHHOro obpasua QC
n3MeHseTca 60siee yeM Ha 3HayeHMe NOBTOPAEMOCTM HaCTOSALWero MeToAa UCNbITaHUA AN AaHHOW KOHUEeH-
Tpauun (NpUHATOe 3HavyeHne u3 Tabnuubl 6), CUMTAKOT, YTO NpoueAypa HaxoOAUTCA BHe KOHTpons u npubop
cnepyeT NOBTOPHO kannbposaTbk Nepes NpoBejeHWeM f1l060ro nocnegytowero aHanmsa. Bmecto xugkmx o6-
pasLoB MOXHO UCNOMb30BaTb CUHTETMYECKNI TBepAbIi o6pasel, QC (cm. pasgen 15).

12.2 AHann3 Hen3BeCTHbIX 06pa3uoB

HanonHstoT KloBeTy 06pa3Lom f0 75 % ee BMeCcTUMOCTHU. MNepe 3ano/IHEHNEM KIOBETbl MOXeT BO3HUK-
HYTb HEOBXOAUMOCTb MOAOrpeBa BsA3KMX 06pa3LOB, YTO6bI MOXHO 6bIJI0 JIETKO Ha/IMTb UX B KIOBETy. Mexay
OKHOM KIOBETbI M XUAKUM 06pa3L,oM He AO/MKHO 6biTb BO3AYLLUHbIX NMy3bIPbKOB. Kaxablii 06pa3sel, aHanusnpyT
OAMH pa3. Ecnu noslyyeHHoe 3HauyeHUe KOHLEHTpauuu cepbl MeHee 100 Mr/Kr. NOBTOPSOT M3MeEpeHue, uc-
No/b3ysl CBEXENPUTOTOB/IEHHYIO KIOBETY A1 06pasla v CBeXyH nopuuio o6pasua, v onpefensioT cpegHee
3HaueHue nokasaHuii cofepxaHusi cepbl B HeM3BecTHOM o6pasLe.

12.3 Mpwu aHann3e HECKOSIbKMX HEN3BECTHbIX 06Pa3L,0B N3MepPsIOT 06pa3el, KOHTPO/Isi KauyecTBa B KOHLe
KaX[OV NnapTuu, HO He pexe YeM uyepe3 KaxAble AecsTb HEeM3BECTHbIX 06pa3uoB. Bcerga, Korga 3HadeHue
KOHUEeHTpauuu cepbl B o6pasuax QC n3MeHsieTca 60siee YeM Ha 3HauYeHUe MOBTOPSIEMOCTU HACTOSILLEro Me-
ToAa VCNbITaHWs ANs1 AAHHOM KOHUEeHTpauuu (cM. Tabnuuy 6). aHanM3 npekpawarT U BbISBASIOT UCTOYHUK
MOrpeLHocTy.
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Mcnone3yoT o6pasely, OC ¢ cogepxaHnem cepbl, 6/IM3KMM K KOHLLeHTPaLunun cepbl B HEU3BECTHbIX 06-
pasuax (cm. pasgen 15).

Tabnunuya 6 — 3HayeHUs NPeLU3NOHHOCTU A1 BCEX TUNOB 06pa3LoB

O6Lee copepxaHne cepbl X. Mk B&z{&zﬂﬁ'\oﬂg;&‘ynmé%» %ﬁgﬂgnjmmﬁe 'g)”

16.0 2.6 n

25.0 3.4 15

50.0 5.4 24

100.0 8.5 37

500.0 24,0 105

1000.0 37,0 165

5000.0 105.0 465

10 000,0 165.0 727

46 000,0 440.0 1943

12.4 [na o6pa3uoB c cogepxaHnem o6l e cepbl He 6os1ee 100 MI/Kr NPOBOASAT ABa NOCNeA0BaTENbHbIX

onpegeneHus. Kaxaoe onpegeseHne npoBoAAT Ha HOBOW nopuvu o6pasua v aHaIM3npyrT B COOTBETCTBUM
c 12.1 1 12.2. PacxoxaeHue mMexay napanniefibHbIMU OnpeAeneHnsaMmn He 4O0/HKHO MpeBbiwaTb 3HaYeHne no-
BTOPSIEMOCTW. YKa3aHHoe B Tabnuue 6. Ecnu pacxoxgeHve 60nblie, TO UCCNefyoT NPoLecc NpMroToBIeHuUs
o6pasua, YTobbl UAEHTUHUUNPOBATL /I06bLIE NCTOUYHMKM 3arpsisHeHVst o6pasya, U NOBTOPSIIOT aHanus. Mpu-
UMHOW napanfiefibHbIX U3MepeHuii sIBASETCA BbisiBNieHWe Npo6siem, CBA3aHHbIX C 3arpsisaHeHWeM o6pasua, u
noslyyeHune yayudleHHbIX pe3yibTaToB NPeun3noHHOCTM Npu 60/1ee HU3KMX KOHLEHTpauusx cepbl.

MpumeyaHne 11 — PaccunTbIBalOT KOHLEHTPaLUK aTaHoMa U MeTaHoNa, o6ecrneynBas TEOPETUYECKYIO CMEChb
YrNeBoAopoAoB U An-H-ByTuncynbtuaa AobasneHmem ataHona (Wi MeTaHosa) A0 TexX Mop. Nnoka 3HaudeHue «cyr»ma
MaccOBbIX KO3(MPULNEHTOB, YMHOXEHHasA Ha MacCOBble JO/N» He yBesIMunTcs Ha 5 %. [Jpyrumm cnosamu, 66110 paccum-
TaHO KOMMYeCTBO 3TaHosa (MM MeTaHo a), Bbi3BaBLUee OTpuLaTe/IbHYIO NOrpeLlHOCTb B 5 % B M3MepeHNM KOHLIeHTpauum
cepbl. 3TV CBeAEHNS BKIOYeHbI B Tabnuuy 14158 uHchopmaummn o Npupoje BOB/IEUEHHON NOrPeLHOCTW AN onpeaeneHns
cepbl B TONIMBHOM 3TaHone (nm TorsmBax M-85 n M-100) no HacTosLeMy MeTogy.

13 Pacuet

13.1 KoHueHTpauuo cepbl B 06pasLe paccymTbiBalOT aBTOMaTUYECKN MO KaTMGPOBOYHOW KPUBOIA.

14 MpoTtokon

14.1 Pe3ynbTaTbl PErncTPUPYIOT Kak obliee coaepxaHne cepbl B NpoLeHTax No macce ¢ TOYHOCTbIO A0
Tpex 3Havalmx undp Ansa cogepxaHus cepbl 6osee 0,01 % macc. [lns cogepXaHna cepbl MeHee Ui paBHOro
0,01 % macc, pe3ysibTaTbl PETMCTPUPYIOT B MUAUTPaMMax Ha Kunorpamm. PesynbTatbl (Mr/Kr) permctpupyrot
C TOYHOCTbIO A0 ABYX 3HavaWmMx uugp Ana 3HavyeHUin ot 10 go 100 mr/kr, O O4HOW 3Ha4vauen uudpbl — ANA
3HavyeHNn MmeHee 10 Mr/Kr. YKa3biBatloT, YTO pe3ynbTaTbl 6bl/I NOAYYEHBI MO HACTOALLEMY MeTOoAYy MUCMbITaHUS.
Pe3ynbTaTbl OKpPYrnawT B cooTBeTCcTBUM C ASTM E 29.

14.1.1 AnAa o6pa3uoB Cc 06WMM cogepxaHnem cepbl meHee 100 Mr/Kr paccunTbiBalOT cpegHeapupmeTm-
Yyeckoe 3HayeHue nocsegoBaTesibHbIX ONpeAesieHNn n perncTpupyoT corsiacHo 14.1.

15 KOHTpoO/sb KayecTBa

15.1 Kax ol nabopaTtopun pekoMmeHAyeTCs yCTaHOBUTb MporpamMmMy ANS rapaHTUm Toro, 4To cucrtema
M3MepeHUs No HacToswemMy cTaHgapTy obecrnevyeHa cCTaTUCTUYECKMM KOHTpoJsieM. HacTblo Takoli nporpaMmmbl
MOXeT OblITb perynsipHoe ucnblitTaHne o6pasyos QC (cMm. 7.11) n HaHeceHMe pe3y/ibTaToOB Ha KOHTPOJIbHYIO
KapTyl). PekomeHayeTcs npoaHanM3nposaTb He MeHee O4HOro Tuna obpasuya QC. aBasLWerocs npeacraBu-
TeNlbHbIM ANA TUNUYHBIX NabopaTopHbiX 06pa3uoBs, B cooTBeTcTBMN C ASTM D 6299.

1)ASTM MNL 7, Manual on presentation of data and control chart analysis. Section 3, Control chart for individuals.
ASTM International, W. Conshohocken. PA (PykoBoACTBO NO NpeACTaB/IEHUIO faHHbIX U aHa/In3y KOHTPO/bHbIX KapT,
YyacTb 3. KOHTPOJIbHbIE KapTbl A5 PU3NYECKNX NNLY).
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15.2 [0onoNHUTENBHO K UcnbiTaHUO ob6pa3ua OC peKkoMeHAyeTCs eXefHEeBHO NMPoBOAUTb KannbpoBou-
HbI XONOCTOW onbIT {Hanpumep, Mmacno-paszbaBuTenb).

15.2.1 '3mepeHHOE B XO/IOCTOM OMNbITE COAEPXaHne cepbl AO/MKHO 6bITb He 6osiee 2 mr/kr (0.0002 % macc.).
Ecnun namepeHHoe B XO/IOCTOM ONbITe cogepxaHue cepbl 6onee 2 mr/kr (0.0002 % macc.), NOBTOpPHO cTaHAap-
TU3YT NPU6GOP U NOBTOPHO NPOBOASAAT XO/IOCTOM OMbIT, UCNONbL3Ys CBEXWUi o6pa3seLl, 1 CBeXy KoBeTy. Ecnn
pe3ynbTaT BbiNagaeT 3a YyCTaHOBJ/IEHHbIV AMana3oH, BbINOAHAT KaMbpoBKY NMOMHOCTbIO. [pu 3arpsA3HeHumn
oTBepCcTMA ANA 3arpy3kyn obpasua, 0CoO6eHHO Npu aHannse o6pasLoB C cogepxaHnem cepbl MmeHee 20 Mr/Kr.
nepepjfanbHelWwWnM NpUMeHEHNEM HEOH6X0ANMO OTKPbITb M OUUCTUTb Er0 B COOTBETCTBMUN C PEKOMEHAALNAMU
N3roToBUTENSA.

15.2.2 CnepyeT OTMeTUTb, YTO A1 NOJIYYEHUS XOPOLLIEro COOTBETCTBUSA KaIMbpoBKN TpeboBaHUAM Npwu
HU3KMUX KOHLEHTPaLUsax cepbl HEOH6XOAMMO N3MEHUTbL BECOBOW KO3 PULNEHT B perpeccuu.

15.3 NpoBepka NpaBU/bLHOCTU pe3y/bTaToB

Mocne npoBefeHNsi KAKAOT0 N3MEPEHUs cTaHAapTa uim obpasua crefyeT BbINOMHATL Npoueaypy npo-
Bepku namepeHusi. OnepaTopy TpebyeTcsa NMPOBEPUTb HalMuMe TakUxX NPU3HAKOB, KakK yTeukn o6pasua u3 Kio-
BeTbl. fedopMaLms OKoWKa KIoBeTbl, U MPOBECTW BU3yasibHbl/i OCMOTP M/AIEHKU Ha HasMuune 3arpsasHeHuii n
CK/1afoK.

15.4 PaccMOTpeHMe NOJSIYYEeHHOro pe3ysibTarta

Ecnun pesynbTtar paccmaTpuBaloT Kak BbiNajatolunii n3 ycTaHOB/IEHHOTO Anana3oHa, criefyeT BbINos-
HUTb NOBTOPHbIN aHann3, YTobbl NOATBEPANTL aHOMa/lbHble pe3y/ibTaThbl.

15.5 CneayeT pery/qisipHo NpoBepsATb pa6o4yne napameTpbl NPOAYBOYHOrO rasa Ha COOTBeTCTBME CheLuu-
dunkaumam msrotoemtens npubopa.

15.6 PerynsapHo aHa/in3npyloT BelwecTBa A/19 KOHTPOASA nonpaBku Ha gpelid n ctaHgapTbl QC. Jlonycku
npoBefAeHHbIX NPOBEPOK, UCMOb3YIOLWMNX 3TN BeLWecTBa, A0/MKHbI 6bITb TaKMMU, YUTOGbI BbINO/HANNCH NONpaBs-
K1 Ha apelitd nan nosHas NOBTOpPHas KannbpoBKa, ecnu pesynbTaTbl BbIXOAAT 3a gonycku. Bce namepenuns
cnegyeT NMoBTOPATb MeXAy MOCMAeAHVMM MPUHATbIM pe3ynbTaTOM A/19 KOHTPOAA M TOUYKOW HEeCcOoOTBETCTBUSA,
ecnu pesynbTaT TeKyLero MamepeHUsi HaxoAUTCS BHe YCTaHOB/IEHHbIX [OMYCKOB.

16 [lMpeyn3noHHOCTb U OTKNIOHEHMe4

16.1 MNMpeum3noHHOCTb

Mpeun3snoHHOCTb HacTOSALWEro MeTofAa MUCNbiTaHUA Gblna onpegesieHa B pe3ysbTaTe CTaTUCTUYECKOrO
aHann3a pesynibTaToB MOXJ/1abopaToOpHbIX UCMbITaHWIA, NPOBeAEHHbIX Ha 27 o6pasuax, BkaYas ANCTUNNATI,
6EH3UHbI C OKCUreHatamMmmnm n 6e3 HUX. KePOCWH, An3enbHoe Tonaneo, 6uoaunsens E-85. ocTatouHblie Tonauea
N CbIpylo HedTb. JlaGopaTopHbI/i aHannM3 MNPeun3roHHOCTM OXBaTW/l MHOXECTBO MaTepuasioB Auanas3oHoM
oblero cogepxaHua cepbl NpU6N3NTENBLHO OT 1 Mr/kr A0 4.6 % macc. O6befNHEHHbIN NpeAen KosIM4YecTBeH-
Horo onpegeneHnsa (PLOQ) ob6uiero cogep>xxaHus cepbl, paBHbI 16.0 Mr/kr, 6b1s1 yCTaHOBMAEH 1S BCEX TUMOB
o6pasyoB. OTAeNbHbIE AOMNOMHEHUS MO NPEeLU3NOHHOCTU ANA AU3eSIbHOTro TonsMBa U 6eH3uHa ykasaHbl B
npunoxeHun X1.

[vana3oHbl cogepXaHus cepbl, NpeacTaBneHHble Habopamy 06pa3LoB, HapsaAy C AaHHbIMU MPEeLN3NOoH-
HOCTM npuBedeHbl B 16.1.1 n 16.1.2. 3T gaHHble NPUMEHNUMbI TO/IbKO K o6pa3uam C cogep>XxaHnem mellato-
LWNX KOMMNOHEHTOB MeHee NpuBefeHHbIX B Tabnuue 1.

NMpumeyaHue 12 — VcnbITaHUs NeTy4nx MaTepruasioB MOTyT He COOTBETCTBOBATb YCTAHOB/IEHHO NPEL3NOH-
HOCTW HaCTOALIEro MeToda, T. K. Ce/IEKTUBHbIE NMOTepu IETYUNX BELLECTB BO3MOXHbI [0 NPOBEAEHUSA UCMbITAHUA MO Ha-
cTosieMy MeToAy Y Npu ero NposegeHuK. [ipyroli BO3MOXHOM NPUYMHOL Takoro HeCOOTBETCTBUSA AB/MSETCA HacblleHne
cepoli OKOLLKa KioBeTbl 4151 obpasua, npusogsilee Kk 6051ee BbICOKMM 3HAYEHUSIM COAEPXaHNA cepbl.

16.1.1 NMoBTOpPAEMOCTb T
PacxoxpgeHne Mexay nocnegoBatesibHbIMU pe3ynibTaTaMu UCMNbITAHWUA, NOJIYYEHHbIMU OAHUM U TeM Xe

orepaTopoM Ha OAHOW U TOoii e annapaTtype npy NOCTOAHHbIX YCNOBUAX paboTbl HA O4HOM U TOM Xe WUCMbITY-
eMOM maTepuane B TeYeHUe A/IMTENIbHOIO BPEMEHU MpU COGMOAEHUN HOPMasibHbIX W NPaBUbHbLIX YCNOBUiA

* MoaTBepXAaoLWMe AaHHbIE XPaHATCSA B WTab-kBapTupe ASTM International 1 MoryT 6bITb NOyYeHbI MO 3anpocy
nccnegosatenibckoro otyeta RR:D02-1635.
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BbINOJ/IHEHNA MeTOoAa UCMbITaHMsA, MOXEeT NpeBblwaTh Cledylowme 3HaYeHUs TONIbKO B O4HOM criyyae u3 gBaf-
uatn. NoBTOPSAEMOCTb I. MI/KF UNn % Macc., paccumTbiBalT No popmynam (3) u (4) ona Bcex maTtepuanos, BXO-
AAWnX B 061acTb pacnpocTpaHeHMs HacToswero metoga. PaccuMtaHHble 3HaYeHUA nNpuBefeHbl B Tabnuue 6.

r, Mr/kr = 0.4347X0B446; (3)
r.% macc-= 0-4347<y 10000>%4c @
10000

roe X — obuiee cogepxaHue cepbl, Mr/ Kr;
Y — obuee cogepxaHue cepbl, % macc.

16.1.2 BocnpousBogumocTb R

PacxoxpeHne mexay ABYMS €AUHUYHbIMU U HE3aBUCMMbIMU pe3ysibTataMu, MOSTyYEeHHbIMU pasHbIMU
onepatopamu, paboTalWwmnmn B pa3Hbix NabopaTtopmsax, Ha OA4HOM 1 TOM Xe UCNbITYyeMOM MaTepuane B Teye-
HWe ANNTeNIbHOTo BpeMEHN, MOXeT NpeBblWwaTh cnefylowmne 3HayeHUss TONIbKO B OLHOM c/lydae 13 ABajuartu.
BocnpousBogumocTb R paccumntbiBatloT no oopmynam (5) n (6) gns Bcex maTtepuanoB, BXOAAWMX B 061acTb
pacnpocTpaHeHus HacTosAwero Metoga. PaccumTaHHble 3Ha4YeHUs NpuBefeHbl B Tabnuue 6.

R. mr/kr = 1.9182X0'6446; )

19182(Y10000)° 6446
n
10000

(6

R, % macc.

roe X — obujee cogepxaHue cepbl, Mr/ Kr;
Y — obuwee cogepxaHue cepbl, % macc.
16.1.3 3HayeHNsa NOBTOPSAEMOCTN U BOCNPOU3BOANMOCTN A1 AN3E/IbHOTO TONMIMBA, NOJIYYEHHbIE B Bbl-
weynomMsaHyToM MexnabopatopHom nccnegosaHunll ykasaHbl B npuaoxeHun X1.

16.2 OTKNIOHEHNe

MexnabopaTtopHoe uccriefoBaHne BKOYaNo UcCNbiTaHMA 10 cTaHAapTHbIX 3Ta/llOHHbIX MaTepuanos
(SRM) NIST. CepTuchununpoBaHHoe 3HayeHuWe cCoAepXaHus cepbl, 3HavYeHWe MexnabopaTopHOro Kpyroso-
ro ncnoitaHmsa (RR), geicTBUTE/IbHOE OTK/IOHEHWE N OTHOCUTENIbHOE OTK/IOHEeHWe npuBefeHbl B Tabnuue 7.
Mpepnonaranockb, 4To 6es10e Macso MMeNo MaccoBOe COOTHoWweHne C/H. paBHoe 5,698 (C22H4e). leiicTBu-
Te/IbHOTO OTK/TOHEHUSA, KOTOPOe MOXHO 6bI/10 OTHECTU K COOTHOWweHUo C/H. He 6bino.

16.2.1 Ha ocHOBe aHanun3a BOCbMW CTaHAAPTHbIX 3Ta/IOHHbIX MaTepuanoB (SRM) NIST ycTaHOBEHO
OTCYTCTBME CYLECTBEHHOrO OTK/IOHEHUS, OCHOBaAHHOro Ha pacyeTtax D2PP, mexay cepTuduumnpoBaHHbIMU
3Ha4YeHUAMU 1 pesysibTaTaMu, NONYYEHHbIMU NpU MexnabopaTOpHOM aHanunse o6pasLoB N60ro TMNa.

Tab6nunua 7 — CpaBHeHWe pe3y/bTaToOB Mexs1abopaTopHbIX ncnbiTaHnii NIST n ASTM (RR)

CpepHee NelicTBun-
CopepxaHue Homep OTHOCUTEND-
Howmep cofepxaHue TenbHoe 3Hauun-
cepbl, MI/Kr. o6pasya MaTtpuua HOe OTKN0-
SRM NIST ST RR cepbl, Mr/kr, OTK/IOHEeHUue, HeHne. % MOCTb
RR MI/KT -
2296 40.0 2 BeH3VH ¢ M3MeHeHHol dopmy- 46.3 +6.3 + 15.80 Het
NOW [na ynyudweHns CBOWCTB
(HOMUHanbHO 13 % ETBE)
2299 13.6 3 BeH3nH C n3MeHeHHOW hopmy- 18.1 +4,5 + 33.10 Het
NO [nNa  ynyyweHuss CBOWCTB
6eH3nHa
2770 41.6 7 [Aun3enbHoe ToNAMBO 49,4 +7.8 + 18.80 Het
2724b 426.5 8 [un3enibHoe TONNBO 430,8 +4.3 + 1.01 Het

1' MoaTteepxaatoLive AaHHble XpaHATCa B WwWTab-kBapTupe ASTM International n MoryT 6bITb NOy4eHbI MO 3anpocy
vccnegosatenibckoro otyeta RR:D02-1635.
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OKOHYaHWe Tabnuubl 7

CpepHee [feiicTBu-
CopepxaHue Homep OTHOCUTENb-
Homep cojepxaHue TenbHoe 3Hauun-
cepbl, bir Ok obpasya Matpuua HO€ OTK/O-
SRM NIST cepbl, MT/KF.  OTK/IOHEHMUe. MOCTb
NIST RR HeHue. %
RR mr/kr
2721 15 832.0 9 Cblpas He(pTb (flerkasi BbICOKO- 16 118.0 +288.0 + 1.82 Ja
cepHucTas)
2722 2104.0 10 Cblpas HepTb (Tshkenas masio- 2082.0 -21.0 -1.00 Het
cepHucTas)
1619b 6960.0 12 OcTtarto4Hoe Ton/iMBo 6654.0 -306.0 -4.40 Ja
+191.0 +0.42 Het

1620c 45 610.0 13 OcTaro4yHoe Ton/MBo 45 801.0
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MpunoxeHuna X
(cnpaBoyHblE)

X1 fonoNnHUTENbHbIE MOJNTOXEHUA NO NPEUN3INOHHOCTN ANA AN3ENbHOIO TONNBA

X1.1 MpeynsnoHHOCTb /1A AU3e/1bHOro ToNnBa

B mexnabopaTopHOM 1ccnefoBaHny UCTbITbIBAIM WECTb 06pa3LoB AN3eNbHOro ToMnMBa C 06WMUM cogepxaHvem
cepbl Npu6aM3nTensHO ot 20 fo 5500 mr/kr:

- Homep 5 — Au3esibHoe TON/IMBO;

- Homep 7 — NIST SRM 2770;

- HoMep 8 — NIST SRM 2724b;

- Homep 15 — ansesibHOe TOM/IMBO;

- HoMep 17 — ausenibHoe TOM/IMBO:

- HOMep 22 — amsesibHOe TonNMBO B-5, coaepxallee 5 % 61Moan3enbHOrO Ton/mMBa.

X1.1.1 NoBTOpPsAEMOCTb I

PacxoxpgeHve mexay nocriefoBaTe/lbHbIMU pe3y/ibTataMn UCMbITaHUS, NOSlyYEeHHbIMU OAHUM U TEM Xe orneparto-
POM Ha OAHOW 1 Toii Xe annapaType Npu NOCTOSIHHbIX YC0BUAX PaboTbl HA OAHOM 1 TOM Xe UCMbITyeMOM MaTepuane B
TeyeHune A/IMTe/IbHOro BPeMeHM Npu co61I0AEHNM HOPMasTbHbIX Y MPaBU/IbHbIX YCI0BUI BbIMOSIHEHWA MeToAa UCTbITaHNS,
MOXeT MpeBbIWwaTh CeytoLlme 3Ha4eHnss TO/IbKO B OAHOM crlydae 13 ABaguartu. MosTopsemMocTb . Mr/Kr unm % macc.,
paccunTbiBatoT no popmynam (X1.1) n (X1.2) ansa wect o6pasLioB AN3e/IbHOro ToM/MBa. PaccuntaHHble 3HaYeHUs npu-
BefleHbl B Tabnuue X1.1.

r. mr/kr = 1.6658X 0-3300; (X1.1)
1,6658 (YI0O00)0 **”
r.% 10000 (X1-2)

raoe X — obuee cogepxaHue cepbl, Mr/ Kr;
Y — obujee cogepxaHue cepbl. % macc.

X1.1.2 BocnpoussognmocTtb R

PacxoxaeHvne mexay ABYyMA eAVHUYHBLIMU U HE3aBUCUMbIMU pe3y/ibTaTamu, NoslyYeHHbIMU pasHbIMK oneparopamu,
paboTaromMmn B pasHbIX labopaTtopusix, Ha OAHOM U TOM e UCMbITYEMOM MaTepuasie B TeUeHve 4/IMTe/IbHOro BPEMEHH,
MOXeT MpeBbllaTth creaytolme 3HaueHns TOMbKO B O4HOM c/y4as 13 ABaguatn. BocnponssoammocTb R paccuntbiBatoT
no chopmynam (X1.3) n (X1.4) gnsa Bcex MaTepnasios, BXOAALWMX B 061aCTb pacnpoCcTpaHeHUs HacToslwero metoga. Pac-
CcunTaHHble 3HauYeHus npuseaeHbl B Tabnvue X1.1.

R. mr/kr = 8.9798X03300; (X1.3)
8.9798 (YI0000)03*00
R. % macc. = — (10000 ) (X1.4)

rae X — obliee cofepxaHue cepbl, Mr/ Kr;
Y — o6Lyee cogepxaHve cepbl. % macc.

Tabnunua X1.1 — 3HavyeHWs NPeLM3NOHHOCTY A5 AN3eNbHOMo ToNMBa

Wi o A Eoormcamon e
25 4.8 26
100 7.6 41
500 13,0 70
1000 16,0 88
5500 29,0 154
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X2 NONONTHUTENbHbIE MOJIOXEHUA MO MPEUU3NOHHOCTU ANA 6eH3nHa

X2.1 Mpeyn3noHHOCTb ANsa 6eH3nHa

B mexxnabopaTtopHOM MCCefoBaHMn UCMbITbIBUIN NSATb 06pa3LoB G6EH3VMHOB C 0OWMM cofepXXaHnem cepbl npu-
6nm3utensHo ot 11 o 5500 mr/kr:

- Homep 2 — 6eH3unH ¢ 13 % ETBE (3Tun-TpeT-6yTunoBbIi admp);

- HomMep 3 — 6eH3UH C 3MeHeHHOW hopMy 1ol A5 YYULLEHNS CBOICTB;

- Homep 4 — 6eH3nH ¢ 5 % 3TaHona;

- HoMep 11 — GeH3uH;

- Homep 20 — E-85.

X2.1.1 MNMoBTOPAEMOCTb T

PacxoxeHne mMexay nocrefoBarte/ibHbIMU pesysibTaTaMn UCTIbITaHUA, MOJTyYeHHbIMU OJHUM U TeM Xe onepaTo-
pOM Ha OZHOIi 1 TOM e annapartype npy NOCTOSIHHbLIX YCIOBUAX paboTbl HA O4HOM U TOM e UCMbITyeMOM MaTepuane B
TeueHne 4/MTesIbHOr0 BPeMeHU Npu co604eHNN HOPMasibHbIX Y NPaBU/IbHbLIX YCI0BUIA BbINOSTHEHWA MeTOAa UCTbITaHWS,
MOXeT NpeBbIWaTb CneayoLlime 3Ha4yeHns TONbKO B OAHOM crlyvae 13 ABaguatu. NoBTopsemMocTb I, Mr/Kr unn % macc.,
paccunTbiBatoT No chopmynam (X2.1) n (X2.2) gna natm o6pasLoB AU3e/bHOr0 TOM/MBa. PaccumTaHHble 3HaYeHust npu-
BefleHbl B Tabnuue X2.1.

r, Mr/kr = 1.4477X °-38B1; (X2.1)
T.4477 (V"TOPP0) 63881
r. % macc.= (X2.2)
10000

rae X — obuee cogepxaHue cepbl, Mr/ Kr;
Y — obujee cofepxaHune cepbl. % Macc.

X2.1.2 Bocnpou3sBoamMmocTb R

PacxoxeHve Mexay ABYMSA eUHUYHBIMU 1 HE3aBUCMMbIMUX pe3y/ibTataMu, NosyHeHHbIMM pasHbIMU oneparopamu,
paboTatommMmn B pasHbIxX 1abopaTtopusax, Ha OAHOM 1 TOM Xe UCMbITYEMOM MaTepuasie B TeHEHUE 4/INTeNIbHOro BpeMEHH,
MOXET MpeBbllWaTh c/edytoluinme 3HayeHns TONbKO B OAHOM Crlyyae 13 ABajuaTn. BocnponssoaMmocTb R paccunTbiBatoT
no cpopmynam (X2.3) n (X2.4) ans Bcex Matepnasios, BXOAAWMX B 06/1aCTb pacnpocTpaHeHns HacTosilero metoda. Pac-
cuuTaHHble 3HaYeHus npveeeHbI B Tabnmue X2.1.

R. mr/kr = 7.1295Xo0:1eB1; (X2.3)
7.1295 (¥Y10Q00)0,i<<l
R, % macc. = 10000 (X2.4)

raoe X — ob6lee cofepxaHue cepbl, Mr/ Kr;
Y — ob6uee cofepxaHue cepbl. % macc.

Tabnnuya X2.1— 3HayeHUs NPeLU3NOHHOCTY A/18 AN3e/IbHOro Ton/mBa

T oo, o e
25 6.0 30
100 7.8 38
500 14.0 69
1000 18.0 89
5500 34.0 167
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X3 O6palweHne c TonmBamu, cogepxawMmMmn oKCUreHaThbl

X3.1 Tonnmea M-85 1 M-100 siBnistoTCA TOonAmMBamu, cogepxatmmm 85 % n 100 % meTaHos1a COOTBETCTBEHHO. To-
nnveo E 85 cogepxunt 85 % ataHona. 3TK TOM/IMBa MMEOT BbICOKOE COZepXXaHne KMCMoPOoAa, YTO NPUBOAUT K 3HAUNTE b-
HOMY MOT/IOLLEHNIO M3/TyHeHns cepbl KA. OgHako Takve TOMMBa MOXHO aHa/IM3MpoBaTb, MCMO/b3ys HACTOALWMI METOA
MCMbITaHUA, NPU YC/IOBUW, HYTO Ka/IMBPOBOYHbIE CTaHAAPTbI NOArOTOB/IEHbI B MaTpULLe, aHas10rMyHoli o6pasty. Bo3moxHo
yMeHbLIEeHNe 4yBCTBUTE/ILHOCTU U NMpPeLM3nNoHHOCTU. Mpn onpeaeneHnn noBTopsieMocTy, BOCMPOU3BOANUMOCTU U OTK/10-
HEHWNS HACTOSLLEro MeTo4a UcnbiTaHnsa obpasubl Toname M-85 1 M-100 He MCNOBb30Ba/IN.

X3.2 Mpwn aHannse Torme M-85 n M-100 ¢ ka/IMGPOBKOIA, NPOBeAEHHON Ha CTaHAapTax Ha OCHoBe 6enoro macna,
pesynbTar, NnosyYeHHbI No 12.3 HacTosILero cTaHAapTa, Ae/IAT Ha COOTBETCTBYIOWMIA KOIMLMEHT, KakK yKaszaHO B HU-
xecnegyowmx chopmynax. 3Ta KOPPEKTMPOBKa He TpebyeTcs, ec/inm cTaH4apThbl FOTOBAT C TOW e caMoil maTpuLeid, 4to u
o6pasLbl, Kak ykasaHo B 5.2 HacTosLero ctaHaapra.

S(bM-85)= —

050 (X3.1)

S(bM-100)= - (X3.2)

rae S — oblee coaepxarune cepbl. % Macc.
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MpunoxexHune JA
(cnpaBoyHoe)

CBefeHNsA 0 COOTBETCTBUM CCbIZIOYHbIX cTaHgapToB ASTM
MEeXrocyapCTBEHHbIM CTaHgapTam

Ta6bnnuya [JA-1

O603HaYeHUE CCbIIOYHOTO CTeneHb O603HayYeHNe U HaMMeHoBaHue COOTBETCTBYHLWEro MexrocyaapCcTtseHHoro
ctaHgapta ASTM cooTBeTCTBUA cTaHgapTa

ASTM D 4057 — *

ASTM D 4177 —

ASTM D 6259 —

ASTM D 6299 —

ASTM D 7343 —

ASTM E 29 —

* COOTBETCTBYHOLWMIA HaLMOHa/bHBIM CTaHAAPT OTCYTCTBYET. [0 et0 MPUHATUSA PEKOMEHAYETCA UCMOoNb30BaTh Mne-
peBof, Ha PYCCKMIA 3bIK JAHHOTO CTaHAapTa.

17
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YIOK 665.6:546.22.06:006.354 MKC 75.080

KntoueBble cnosa: HePTb, HEPTENPOAYKTLI, Cepa, IMEeProancnepcrMoHHasi POHTreHOMTyopecLeHTHas CNeKTpo-
meTpus
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