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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NMOArOTOBNEH O6LwecTBOM C orpaHuyYeHHo oTBeTcTBeHHOCThI0 «[TYKOWI-BonrorpagHedTenepe-
pabotka» (000 «JTYKOWN-BonrorpagHedTenepepaboTkan), MexrocyaapcTBeHHbIM TEXHUMECKUM KOMUTE-
ToM no ctaHaapTusaumm MTK 031 «HedTaHble Tonnvea 1 cMasovHble MaTepuansl» Ha OCHOBE CODCTBEHHOO
nepeBofa Ha PYCCKUW 513blK aHIMOS3bIMHOW BEPCUM CTaHAapTa, YKasaHHOro B NyHKTe 5

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYNMPOBaHUIO U METPONOTK

3 NMPUHAT MexrocyoapCTBeHHbLIM COBETOM MO CTaHA4apTU3auuWm, MeTponorum u cepTudukaumm
(npotokon ot 28 uoHa 2024 r. Ne 174-11)

3a NMPUHATKE NPOrornocoBanu:

KpaTkoe HanMeHoBaHWe cTpaHbl Kog cTpaHbl no CokpallgeHHoe HaumMeHOBaH1e HauMoHanbHoro opraHa
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 no ctaHdapTu3auuu
AszepbangxaH AZ AacTtaHgapT
ApmeHuns AM 3A0 «HauuMoHanbHbIA opraH No cTaH4apTU3aLUK 1 Me-

Tponoruu» Pecny®nukn ApMeHus

Benapycb BY locctangapt Pecny®nuku Benapyck

KazaxcraH KZ locctangapt Pecny6nuku KazaxctaH

Knprmnaums KG KblpreliactaHgapT

Poccus RU Poccranpapt

TamKukucTaH TJ TapxukcTaHgapT

YabekncraH uz Y3beKcKoe areHTCTBO Mo TEXHUYECKOMY PeryrmpoBaHuio

4 lMpukaszoMm PefeparnbHOro areHTCTBa NO TEXHUYECKOMY PEryrnMpoBaHUID MU METPOnoruM ot 4 uions
2024 r. Ne 901-cT mexrocygapcTeeHHbin ctaHgapT FTOCT 32139—2024 BeefeH B AelCTBUE B Ka4eCTBE Ha-
uMoHanbHoro ctaHgapta Poccuiickoin ®egepaumm ¢ 1 utonga 2025 r. ¢ npaBoM gOCPOYHOrO NPUMEHEHUSA

5 Hactosawwui ctTaHgapT ABNAETCH MOAUMMLMPOBaHHBIM MO OTHOLWEHWI K cTaHaapTy ASTM D4294—21
«CTaHaapTHLIM MeTop, onpefeneHusa cepbl B HeddTU U HedhTenpoayKTax 3HeproancnepcMoHHOM peHTreHod-
NlyopecLeHTHO cnekTpomeTpuei» («Standard test method for sulfur in petroleum and petroleum products
by energy dispersive X-ray fluorescence spectrometry», MOD) nyTem nameHeHWs oTAenbHbIX dpas (cnos,
CCbINOK), BKITKOYEHWUS OOMNONHATENbLHbLIX (hpa3, KOTOpLIE BbIAENEHL! B TEKCTE KYPCUBOM, a TaKkKe NyTeM uame-
HEHWS ero CTPYKTYpPbI NS NPUBELEHUs B COOTBETCTBME C NpaBunamu, yctaHoeneHHsimu B FTOCT 1.5 (nogpas-
aenel 4.2 n 4.3).

HavmeHOBaHWe HacToALLEero cTaHAapTa M3MeHeHO OTHOCUTENbHO HaMeHOBaHWA YKa3aHHOro cTaHaap-
Ta ASTM gnsa npueegeHus B cootBetctBue ¢ NOCT 1.5 (mogpaszen 3.6).

PesynkTaThl OLLEHKM CMELLEHWUA METOAA UCNbLITAHWUS NPUBEAEHLI B NnpunoxeHun JA.

ConocTaeneHve CTPYKTYpbl HACTOSLLEro CTaHAapTa Co CTPYKTYPOW ykazaHHoro ctaHgapta ASTM npu-
BEOEHO B AOMNOMNHUTENbLHOM npunoxenun Ob

6 B3AMEH NOCT 32139—2019
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPaXKMPOBaAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

HE®Tb W HE®GTEMNPOAYKThI

OnpepeneHre cofepKaHusa cepbl METOO0M 3HEeproanucnepcUoHHON
peHTreHodnyopecLeHTHOW CMeKTpoMeTpUU

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

Data BBepeHua — 2025—07—01
C NpPaBOM [OCPOYHOTO NPUMeHeHUA

1 ObnacTb NnpUMeHeHus

1.1 Hacmosuwul cmaHdapm pacnpocmpaHsemcs Ha Hethmb U Heghmenpodykmbl, npedcmasnaouue
coboli e ycnosusix okpyxarouweli cpedbl o0HOoga3Hbie MPOOYKMbI U XUGKOCMU, CrIOCObOHbIE pasXuXambCs
npu yMepeHHOM HazpeeaHuu Ufu pacmeopumsie 8 yaneeo0opoOHbIX pacmeopumensx, Hanpumep, ousens-
Hoe u cydosoe monnueo, monmnueo Ons peakmueHbix 0guzamenell, KepocuH, dpyaue ducmunnsamsel Heghmu,
HeghmsaHoU ocmamok, Ma3ym, 6azoeoe cMa3oqHOe Macso, eudpaesu4eckoe Macso, HeamunupoeaHHbIl 6eH-
3UH, 3maHonbHoe monnueo, buodusensHoe MomnIueo u Op., a makxe 2a308bill KoHOeHcam, ducmunnisimei,
nony4aemble U3 ea3o8020 KoHOeHcama, U ycmaHaenusaem memod onpedeneHusi codepxaHus cepbi.

1.2 Hacmosawul cmaHdapm npumeHsilom 0ns onpedeneHus codepxaHus cepsl 8 duanasoHe om 17,0
00 46 000 me/ke (om 0,0017 % macc. do 4,6 % macc.).

MpumeyaHus

1 OueHka 06beduHeHHo20 npedesia KonudyecmeeHHo20 onpedeneHUs1 Hacmosuieao Mmemoda cocmasrnsem 16,0 ma/
ke (0,0016 % macc.).

2 YyecmeumensHocmb obopydogaHus, ucrofnb3yeMozo 0na Hacmosaweso memoda onpedeneHus, Moxem om-
nu4amecs, MO3MoMy MPUMEHUMOCMb Hacmosaweao Memoda onpedeneHus 0na codepxkaHusa cepbl mMeHee 20,0 ma/ke
(0,002 % macc.) Heobx00uMO oueHuUBamMb 8 KAXOOM KOHKDEMHOM Criy4ae, fpu 3MmoM oueHKa rpedena obHapyxeHuUs pas-
Ha mpexkpamHoMy cpedHexkeadpamuyHOMY OMKIOHEHUID 80CHPOoU380dUMOCMU, a OUeHKa npedena KonuyecmeaeHHo20
onpedeneHus — GecAmMUKpamHoMy cpedHekeadpamuyHOMy OMKIOHEHUK 80CMPOU3B0GUMOCTIU.

3 Tonnuea, codepxauwjue amaHosn Unu MemaHor 8 Konudecmese, npesbiluarweM ykazaHHoe 8 mabnuye 1, MoXHO
ucnbimeigams C UCIMONb308aHUEM HacmosaAweao memoda onpedeneHus, 00HaKo 3Ha4YeHUs MPeyu3uoHHOCMU U CMewe-
Husi, ycmaHOo8neHHbLIe 8 HacmosuweM cmaHdapme, 8 0aHHOM CIy4Yae He MpUMeHUMBI.

4 Obpa3sybl ¢ codepxaHuem cepbl bonee 46 000 ma/ke (4,6 % Macc.) pazbaernsom makum obpa3om, Ymobbl co-
OepxxaHue cepsbl 8 pasbagrieHHOM podykme Haxodunock & duanasoHe onpedeneHus, npedycMompeHHOM HacmosawUuM
cmandapmom. [ns pazbasneHusi pekoMeHAyemcs NPUMEHSIMb 8eLECIMBO, UMEIOUEE Mampuly, CXOXYIO C UCMbIMyeMbiM
obpasyom. lMpeyu3uoHHOCMb 8 criyqyae aHanu3a pasbaeneHHbix obpa3yos moxem 6bimb XyXe ycmaHoeeHHoU 8 Hacmo-
auwem cmaHdapme.

5 Obpa3syp! ¢ codepxaHuem kucmopoda boree 30 000 ma/ke (3 % macc.) pazbasnsaiom unu npoeodam nodbop ma-
mpuysl, coomeemcmeyrowel obpa3uy.

6 lNpeyusuoHHOCME & Crly4Yae aHanu3a femyyux obpaluyoe makux, Kkak, Harnpumep, 6eH3UH C 8bICOKUM 0asneHuem
HachkIWeHHbIX napoe unu rneakue yeneeodopods, MOXem He COOMeemcmang8ams yCmaH0o8MNeHHOU 8 HAaCMOALEM CmaH-
dapme u3-3a nomepkb NeaKux nNPoOyKMos 60 8peMs aHanu3a.

7 OcHosHbIM donyweHueM Hacmosuweao Memoda onpederneHus A8nsemcs npednonoxeHue, Ymo Mampuus! 2pady-
UPOBOYHBIX PACMBOPO8 U Mampulbl LUcrbImyeMbix 06pa3uos coomeememeayrom opye Opyey Uy 4mo pasauyus e Mampu-
yax ydmeHsl. Hecoomeemcmeue mampuu, Moxem Bbimb 8bI138aHO PACXOXOEHUSAMU 8 COOMHOWEHUU yanepod — 800opod
(C/H) mexdy ucneimyembimu obpasyamu u 2padyuposoyHbIMU pacmseopamu unu npucymecmauem opyaux KOMIOHEeHMo8
(cm. mabnuyy 1).

MapaHune ochbuumnansHoe
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Tadtnuua 1— CogepxaHue MeLllaLwmnx KOMNOHEHTOB

HaumeHoBaHue koMnoHeHTa [onycTumoe cogepxanune, me/ke (% macc.)

docdrop 3000 (0,3)
LimHk 6000 (0,6)
Bapui 8000 (0,8)
CsuHeL 9000 (0,9)
Kanbuwmia 10 000 (1,0)
Xnop 30 000 (3,0)
3JTaHon 86 000 (8,6)
MeTaHon 60 000 (6,0)
MeTunoBble achupbl XMpHbIX kncnoT (FAME) 50 000 (5,0)

lMMpumMevaHue — 3HayeHus donycmumozo codepkaHus MewarwLUx KOMIIOHEHMO8, yKa3aHHble @ mabiu-
ye, ycmaroefeHb! 8bl4UCIIEHUEM CyMMbI pou3eedeHuUl] Maccogo20 KoaghghuyleHma noanoweHuUs Ha Maccoayro 00
Kaxdo20 npucymcmaeyroweao KoMnoHeHma. BeluucneHus nposodunu 0 pasbaeneHHelx npedcmasumernsHbix obpas-
uos, codepxawjux 3,0 % mewarowux komnoHeHmoe u 0,5 % cepsl.

2 HopmaTuBHbIE CCLINKK

B HacTosilem cTaHgapTe UCNonb30BaHbl HOPMAaTUBHLIE CCbINKW Ha CNeayloLne MexXrocyfapcTBeHHbIe
CTaH4apTbI:

rOCT 2517 He¢pmb u Hegpmenpodykmesi. Memods: ombopa npob

FOCT 31873 Hegpbmb u Hegbmenpodykmbl. Memodsi py4Hoz2o ombopa npob

FOCT OIML R 76-1 lNocydapcmeeHHas cucmema obecniedyeHus eduHcmea usmepeHul. Beckl Heasmo-
mamuyeckozo delicmeus. Yacms 1. Memponoauyeckue u mexHuyeckue mpebosaHus. Mcnbimarus”

MpuMedaHue — T[pu NonNb30BaHUM HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBepuTh AeNCTBUE CChINoY-
HbIX CTAHAAPTOB M KNaccughuKaTopoB Ha ot1UMansHOM MHTEpHET-calTe MexrocynapCTBeHHOIO COBETa Mo CTaHaapTu-
3aumKM, METPONOrMKM U cepTudbrkaummn (www.easc.by) unu no ykasatensam HaUUOHAMbHLIX CTAHO4APTOB, U3NABAEMbIM B
rocynapcTBax, ykasaHHbIX B MPEeAUCIIOBUM, UK Ha OhULIMATbHBIX CaiTax COOTBETCTBYIOLMX HALMOHANBHBIX OPraHoB Mo
cTaHaapTuauun. Ecnv Ha OKYMEHT JaHa HeOaTupoBaHHas CCbiNKa, TO CriedyeT UCNoNb30BaTh AOKYMEHT, AENCTBYOLLUNA
Ha TeKyLUMA MOMEHT, C Y4eTOM BCEX BHECEHHbIX B HETO U3MeHeHUA. ECni 3aMeHeH CCbINOYHbIA JOKYMEHT, Ha KOTOPbIN
[AaHa [aTWpOBaHHAA CCbifKa, TO CriedyeT WCMOoMb3oBaTh yKa3aHHY0 BEPCUI0 3TOro AOKyMeHTa. Ecnu nocne npuHatha
HACTOALLEro CTaHAApTa B CChIMOYHLIA AOKYMEHT, HA KOTOPLIA JaHa AAaTUPOBAHHANA CChiNka, BHECEHO W3MeHeHue, 3aTpa-
rMBaKLLee NonoXeHWe, Ha KOTOPOe AaHa CCbinka, To 370 NonoXeHne NpUMeHsieTcs bes yyeTa 4aHHOTo M3MeHeHWs. Ecnu
CCbINOYHbIM JOKYMEHT OTMEHeH 6e3 3amMeHbl, TO MOMOXKEeHWE, B KOTOPOM [aHa CCbINKa Ha Hero, MPMMEHSIETCS B 4acTu, He
3aTparuBarLLeil 3Ty CChInKy.

3 CywHoCTb MeTOAA

MomMeLLaT UCNbITyeMbIR oBpasel, B NMy4YOK PEHTIEHOBCKOro M3ny4deHus. MamepsoT pesynsTupylollee
BO3ByXOeHHOEe XapaKTepucTUYEeCcKOe PEHTreHOBCKOE WU3MyYeHWEe W ONA MOMYyYeHUs 3Ha4YeHWs coaepKaHus
cepbl B NPOLEHTax No Macce UMM MunnurpammMax Ha Kurorpamm cpaBHWBaKT NMOMNYYEHHbIA CUTHaN cHeT4MKa
MMMYNbCOB C CUrHanamm, Nony4eHHbIMU NpU UCMLITaHWKW 3apaHee NPUroTOBEHHbIX rPaayWpPOBOYHbIX pacTBO-
pOB, KOTOpLIE OXBAaTLIBAKOT UCCNEAyEeMbIA AMana3oH KOHUeHTpauuin, Ma/ke (% macc.): om 0 do 1000 ekmroyu-
mensHo (oT 0,0 go 0,1 BknounTenbHO); casitwe 1000 do 10 000 sxmroyumensHo (cebiwe 0,1 go 1,0 BkNtouu-
TenbHO); cebiwe 10 000 do 50 000 eknodumensHo (ceeilwe 1,0 oo 5,0 BKMOUMTENLHO).

" B Poccuiickoit ®epgepaumn Tawke geiicteyetr TOCT P 53228—2008 «Becbl HeaBTOMaTWHECKOTO AEMCTBUS.
YacTb 1. MeTponoruyeckue U TexHudeckue TpeboraHua. AcnbiraHuay.

2
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4 HazHa4yeHMe N NpUMeHeHne

4.1 Hacmosawul cmaHdapm npedHasHavyeH 0ns beicmpozao onpedeneHus codepxaHus cepbl 8 Heghmu
u Hegpmenpodykmax (0bblyHOe epemsi aHanu3sa obpasya cocmasnsem om 1 do 5 MUH) npu MUHUMAaNLHOU
nodzomoeke obpasua.

4.2 CodepxaHue cepbl 0551 Hegbmu u HeghmenpodyKimoa eausem Ha Ux ka4ecmeo U ornpedensemcs Kak
0nsa npouszsodcmeeHHbix yenel, mak U Ons OUeHKU cOOmeemcmeus nokazamens ycmaHOo8neHHbIM HopMa-
mugam.

MpumevaHue — [lpu npumMeHeHUU Hacmosuwieao memoda orpedenieHus 08 Heghmenpodykmoe ¢ Mampu-
yed, 3HayumensHo omuyawelcs om Mampuubl 2padyuposodHbix pacmeopos, cobmodarm pekoMeHOauuu, yka3aH-
Hble g pa3derne 5.

5 Mewatowme hakTopbl

5.1 CnekTpanbHbie NoMexu 00ycnoBneHsl BM30CTL0 NMUHWIA XapakTEPUCTUYECKUX PEHTIEHOBCKUX U3My-
YEeHWUA 3aNeMEHTOB, coaepalluxca B obpasue, 1 orpaHMYeHHON CMOCOBHOCTBI0 AETEKTOPa K X NMONMHOMY pas-
geneHuto. B pesynstate obpasyloTca cnekTpanbHble MUKW, KOTOpble NepekpbiBalOT Apyr Apyra. CnekTpans-
Hble NOMEXM MOTYT BO3HWKaTb OT 06pa3sLoB, cogepXallmx ankuncBuHew, KpeMHui, dhocdop, Kanbunin, kKanum,
ranoreHWgabl M YacTuLbl KaTanuaatopa B KOHLUEHTpaLUUWAX, NPeBbIaLWLUX AeCATYH YacTb M3MEPEHHOro co-
JepXaHus cepbl UMK HECKOMNbKO COTEH MUMIMIPaMMOB Ha kunorpamm (ppm). KoMneHcaumsa cnekTpanbHbIX
nomex — B COOTBETCTBUM C MHCTPYKLIMEN M3rOTOBUTENS CNEKTpOMeTpa.

5.2 MatpuyHble adhdekTbl 06ycrnoBneHbl M3MeEHEHUSIMIU COAepKaHuA aneMeHToB B obpa3sue, Hernocped-
CMBEHHO 8NUSIOWUMU Ha No2/10WeHUe PEHM2E8HOBCKO20 U3MYyYEeHUS, U U3MEHEHUEM UHMEHCUBHOCMU U3My-
yeHus kax0020 aneMeHma. Hanpumep, npucagku, ynydilarLlwme sKcnnyaTaunoHHbIe XapakTepucTUkM, Takme
Kak oKcureHaTtbl B BeH3MHe, MOTYT BNUATL Ha pe3ynsTaT onpefeneHns cogepXaHus cepol. [pyrune cBa3aHHble
C MaTpuuein NoOMexXu MOTyT BO3HWKHYTb W3-3a MpUCAfOoK, COAepXallUUX TSHKenble MeTanmbl, ankuncBuHel, 1
Takue 3NeMeHTbl, Kak KpeMHUiA, dhocdop, KanbLui, Kanuii 1 ranoreHnasl, ocobeHHO ecnu oHW NPUCYTCTBYOT
B KOHLIEHTpaUWsX, NpeBbIIaWNX JeCATy0 YacTb U3MEPEHHOTO COOEPXKaHWA Cepbl UIM HECKOMbKO COTEH
MUNAMIPaMMoB Ha kunorpamm (ppm). MatpudHble addekTbl BCerga npucyTCTBYIOT NPWU peHTreHodnyopec-
LEeHTHOM aHanu3e 1 He CBA3aHbl CO CneKkTpanbHbIMKM MOMexaMu.

5.3 CnekmparnbHbie nomexu U MampuyHbie 3¢hghekmsbl Mo2ym ObiMb CKOMMIEHCUPOB8aHb! C LCMOML308a-
HUEM 8CMPOEHHO20 NpopaMMHO20 obecrnedyeHuss crnekmpomempa.

5.4 HedbTenponyKTel, UMeRLLMe COCTaB, OTNINYALWMIACS OT rpafyMpoOBOYHLIX pacTBopoB (cM. 9.3) gony-
CKaeTCs UCTbITbIBATb C rpagyMpoOBOYHbIMKU pacTBOPaMu, NMPUroTOBMEHHbLIMM HA OCHOBE MaTepuanoB C TEM Xe
WINN aHaNorMYHbIM COCTaBOM. Takim obpasom 6eH3UH MOXKHO MOLENMPOBaTL CMeLleHeM M300KTaHa ¢ Tonyo-
MOM B COOTHOLUEHWW, BNU3KOM K UICTUHHOMY COZEPXKaHMI0 apoMaTUYeCKUX YINeBOLOPOSOB B MUCNLITYEMbIX 06-
pa3uax. lcnone3oBaHue rpagyMpoOBOYHLIX PACTBOPOB, MOMYyYeHHbLIX U3 MoAernbHoro GeHanHa, cnocobeTByeT
MOBLILLIEHWUIO TOYHOCTU PE3yNLTaTOB MO OTHOLUEHWH K UCMOMb30BaHWK rpafyMpPOBOYHLIX PACTBOPOB HA OCHO-
Be Denoro MmuHepansHoro Mmacna. [NpumMepkl Mcnone3yeMbix pasbasutenein MaTpuLbl NpUBeAeHbl B Tabnuue 2.

Tabnuya 2— Pasbasutenu maTpuLbl

Martpuua Pasbaeutens maTpuubl AnsTepHaTUBHLIM pasbasuTens
[nzensHoe TONNUBO, CYO0BOE TOMMBO [unzensHoe Tonnueo KepocuH
Hadpta KepocuH —
KepocuH KepocuH [wnsensHoe Tonnuneo
OcTaToyHble NPOAYKTLI, MasyT CwmazoyHoe Macrno Tskenoe Bbenoe MUHepansHOe Macno
basoBble cMasoyHblie Macna CwmasoyHoe macrno Nerkoe 6enoe MMHepanbLHoe Macno
lvopaBnuyeckoe Macno CwmazoyHoe Macrno Nerkoe 6enoe MUHepansHoOe Macno
Hedtb CMazo4Hoe Macno Tsaxenoe 6enoe MuHepansHoe Macno
Tonnveo ANA peakTUBHLIX ABUraTenen KepocuH —
BeHauH BeHauH —
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5.5 Obpasuybi Heghmu u Heghbmenpodykmoes, codepxawjue 800Hyw ¢hasy, pekomMeHOyemcs 06e380Xu-
8amb WU muwamernbHO 20M02eHU3UPo8amb HerocpedcmeeHHO neped nposedeHueM aHanusa. lloMmexu Mak-
cumMarnsHbl, ecriu eoda obpasyem crol Had nNpo3payHoU NAeHKOU, YmMo nNpusodum K U3MeHeHUK UHMeHCUe8-
HOCMU peHmMaeHO8CK020 U3nyyeHus npu onpedeneHuu cepbl. OOHUM u3 cnocobos nonHo2o ydaneHus eodbi
sensemcs yeHmpugyauposaHue obpasya.

6 Annapartypa

6.1 QHeprogucnepcUoHHbIN PeHTreHo(hNyopecueHTHbIN CMEKTPOMETP

Mcnoneayrom mobble 3Hep2o0uUCnepCUOHHbIE PEeHMaeHOTyOPeCUEHMHbBIEe CrIeKmpoMempsbl, KOH-
CMPYKYUSA KOMOPbIX 8KMOYaem cnedyrnujue KOMIOHeHMbI, ykasaHHble 8 6.1.1—6.1.7.

6.7.1 CTOYHWK PEHTIEHOBCKOrO U3rNy4YeHus ¢ 3Hepruein Bo3byxaeHns He MeHee 2,5 kaB.

6.1.2 CbemHas KioBeTa C BO3MOXHOCTbLIO 3anonHeHusa obpasuom Ha myobuHy He meHee 4 MM, Avame-
TpoM He meHee 10 MM CO CMEHHbIMU OKOLLKaMu M3 MIeHKW, NPOMYyCKaLWUMK PEHTIEHOBCKUE MyYn.

MpumevaHue — MHcnone3yiom Kiogembsl, UHEPMHbLIE N0 OMHOWeHUK K o6pasyy. lNpu ucneimaHuu Heghme-
npodykmoe ¢ codepxaHuemM cepbl MeHee 50 Ma/ke pednoimumeribHO UCMNob308ams 00HOpa3oeblie Kloeemsl.

6.7.3 [leTeKTOp PEHTIEHOBCKOrO U3MNYYEeHUS C BEICOKOW YYBCTBMTENBHOCTBLIO U paspeluarLlen cnocobHo-
CTbi0 (MOMHAaA WKPKUHA Ha NONOBUHE MakcMMyma), He npesblwawwein 800 3B npu 2,3 kaB.

6.1.4 ®unbTpbl N OpyrUe CpencTea, No3BonAwWwmne oTAenUTb U3nyYyeHue cepbl Ka.

6.1.5 OneKkTpoHHLIE YCTPOWCTBa ANns npeobpa3oBaHma curHana u obpaboTkn JaHHbIX, KOTOPbIE BKIHOYa-
HOT CYET UHTEHCUBHOCTWU PEHTTEHOBCKOIO M3Iy4YeHus He MEHEE YEM N0 ABYM 3HEPreTUYeCcKUM 30HaM, Nonpae-
KW Ha cnekTpanbHbie MOMEXU U NepeBon UHTEHCUBHOCTU PEHTIEHOBCKOIO U3NYyYEHUS CEPLI B COOEPXaHWe B
NpoLeHTax no Macce.

6.1.6 [ina obpasuoB ¢ cogepxaHmveM cepbl MmeHee 1000 mr/kr (0,1 % macc.) cnekTpoMeTp AOMKEH UMETb
YYBCTBUTENbLHOCTL AN U3MEPEHUs cogepxaHusa cepbl Ha ypoBHe 500 mr/kr (0,05 % macc.) C NOrpeLLHoCTbIo,
CBSA3aHHOW CO CTATUCTMKOM cHeTa ¢ 0QHWUM cpefdHeKBadpaTUYHbIM OTKNOHeHneM He 6onee 0,5 % oTHOCUTENb-
Ho ypoBHs 500 mr/kr (0,05 % macc.).

6.1.7 Oucnnen u/unu npuHTEpP, BOCNPOU3BOAALLMNIA NOKA3aHNA CoOepKaHNA cepbl 8 NPOoLUeHmax rno mMmac-
ce u/unu B MUNNUrpaMmax Ha KUnorpamm.

6.2 Becbl cneyuansHozo knacca (I) moynocmu no FOCT OIML R 76-1 ¢ delicmeumensHoU yeHol dene-
HUsA, He npesbiwaruwel 0,0001 2.

MpumevaHue — [nsa nodmeepxdeHus yKkaszaHHbLIX Xapakmepucmuk 8ecog Moxem nompebosamscs npose-
deHue ux Kanubposeku 8 ycrosusix aKcnyamauuu.

6.3 MazHumHasa mewarnka (npu Heobxodumocmu,).
MpumeyaHue — PekoMeHAyeMoe MOKpLIMUE NepeMellugaowezo aneMeHma — nonumempachmopamuneH.

6.4 Konbb! KoHUYeCKUe y3Ko2opbie eMecmumocmsto 100 cm3.

7 PeaktuBbl u Mamepuanbi

7.1 YnctoTa peakTUBOB
Ecnu He yka3zaHO UHOE, LUCMonb3yrm peakmusbi Keanugukayuu He HUXEe X. Y.

ﬂ'p umMmevaHue — ,ﬂonycxaemcs ucnone3oearnb peaxkmusbl KGaﬂUd)UK&MUU, omnu4Hou om yxaaaHHoE', npu
ycrosuu, 4imo OHU HE CHLKatorm mo4YHoCmb OHPEGEHEHUFL

7.2 On-u-6yTuncynbdug (DBS)

PexkomeHdyemcsi npuMeHATbL 06pasLbl BbICOKOW CTEMEHW YUCTOTbI C YCMaHo8neHHbIM (cepTuduumnpo-
BaHHbIM) COAEPXaHWEM Cepbl. YcmaHosneHHoe (CepTUhLMpOBaHHOE) COAEPKaHNE CEPbl U HACTOTY UCMONb-
3YIOT MpU pacyeTe TOYHBLIX KOHLEHTPaLMA rpagyMpoBOYHbLIX PacTBOPOB.

MMpumeyaHue — Heobxogumo 3HaTb cofepxaHue npuMmecein B obpasue An-H-0yTuncyneduaa, T. K. OHU Takke
MOryT CoAepaTb COedWHEHUS Cepbl.
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7.3 BewecTBo(a) AnA KOHTPONsA nonpaBku Ha gpend (pekomeHgyemoe)

[na KoHTponA nonpaskK Ha Apeid NPUroaHO HECKOMbKO pasnnyHbIX BellecTs. O6pasibl AnA KOHTpons
apeida gomkHbl ObiTe CTAGUINBHLIMU NPU HEOAHOKPATHOM BO3OEWCTBUM PEHTIEHOBCKOro M3ny4YeHus. Peko-
MEeHAYEeTCA UCNoMb3oBaTk CTabUNbHbIE XUAKOCTY (NoaobHble NoNUcynbgMUAHLIM Macnam), CTeKNsaHHbIE UMK
meTannuyeckne obpasubl. He MCNOMb3YIT XKUOKOCTW, CNPEeCCOBaHHbIA NOPOLLIOK MK TBEpAble MaTepuansl,
KOTOpble M3MEHSIIOT CBOM CBOWCTBA MNPV MHOTOKPATHOM BO3AEACTBUMM PEHTTEHOBCKOTO M3nydeHusi. CKOpoCTb
cyeTa AnA BbiBpaHHOro BeLLecTBa B KOMBMHALMM CO CYETOM BPEMEHM A0MmKHa OblTk 4OCTATOYHONW, YTOGLI OT-
HocuTenbHasa owwnbka cyeta bbina meHee 1 %. CkopocTh cyeTa obpasua BelecTBa AN KOHTPOMs nonpaBKu
Ha apeid onpedensanT Npy rpagyvMpoBKe W aHanvae u ucnons3yrom 0ns pacdema koaghghuyueHma rnonpaexu
Ha dpelidb.

lMpumevyaHue — [lonpaska Ha dpeligh 06bI4HO 8HOCUMCSH a8MOMamuUYecKU ¢ UCronb308aHUEM NMpo2paMMHO-
20 obecnedeHus criekmpomMempa. 3HadeHue koaghchuyueHma nonpaeku Ha Opelich Ons ebicokocmabunbHeIx 3Hepa200u-
CrepPCUOHHbIX PEHM2eHOGTYOPECUEHMHbIX CEKIMPOMEMPO8 He MOXErn 3HaqumesnsHo omnuyamscs om 1.

7.4 NonucynbdungHoe macno

MonucynbduaHoe Macno npefctaBnsgeT coboll HOHUNMONUCYNbdUAbLI C W3BECTHBIM COLEpXaHWem
cepbl B NpoLeHTax, pasbaBneHHble YrNeBogopoaHOR MaTpULEei.

lMpumevaHue — [lonucynbuaHble Macna — BbICOKOMONEKYNApHbLIe Macna, CogepXallne BbiCOKME KOHLEH-
Tpauuu cepel [go 500 000 mr/kr (4o 50 % macc.)]. na HUX xapakTepHs! Takve u3nyeckne CBOMCTBA, Kak HU3Kas BA3-
KOCThb, HM3Kas NeTy4ecTb, ANWTENBHbIN CPOK XPaHEHWS, MPW 3TOM OHW MOMHOCTLI0 CMELLMBAKITCS C BenbiM MYHEpanbHbIM
macrnom. Heobxogmmoe cogepkaHue cepbl B NONWcynshMaHOM Macre nony4aioT U3 KOHUEHTpaTa C U3BECTHBIM coaepka-
HWEM cepbl NyTeM ero pazbaBneHna GenbiM MUHeparnbHEIM MacnoM, HE COAepXaLllMMm CEpY.

7.5 Benoe MuHepanksHoe macno (MOW)

Benoe muHepanbHoOe Macno c cogepxaHueM cepbl MeHee 2 mr/kr (0,0002 % macc.) unu gpyroi npu-
rogHLIA MaTepwan ¢ cofepXaHuem cepbl MeHee 2 mr/kr (0,0002 % wmacc.). Npu onpeneneHuy cogepXaHus
cepbl meHee 200 mr/kr (0,02 % macc.) Heobxoamumo codepxaHue cepel (Moboe 3HaveHne) 6asoBoro matepu-
ana (Mampuuybl) BKIIOYUTE B PACHET KOHLIEHTPaUWUW rpadynmpoBOYHOrO pacTeopa. Ecnv cogepxaHue cepbl B
pacTBOPWUTENE UMW peakTUBax He yCmaHosneHo (CepTUULUMPOBaHO), UX NMPOBEPSAIOT HA OTCYTCTBME CEpbI.
[ns npUroToBnNeHnsi rpagyMpoBOYHbIX PACTBOPOB PeKOMeHOYemcs UCMONb30BaTbh CamMble YNCTbIE 4OCTYMNHbIe
MapKu XMMUYECKUX PEAKTUBOB.

7.6 lNneHka, nponyckawwan peHTreHOBCKUe ny4n

Wcnonb3aytoT niobyto NneHKy, YCTONYMBYIO K BO3AEACTBUIO MCMbITYeMOro obpasua, He cogepallyio cepy
¥ NPOMNyCKalLLYy peHTreHoBckue ny4u. MpurogHel NneHkM 13 nonuadmpa, nonvnponuneHa, nonukapboHara
W nonuumuaa monuwuHol meHee 10 Mkm.

lMMpumevaHue — O6pa3ybi ¢ 8bICOKUM codepxaHueM apoMamuyeckux yarnegodopodoe Mozym pacmeopsimb
nAeHKU U3 nonunponuneHa, nonukapboHama u nonusgupa.

7.7 MpoayBOYHbINA ra3 — renun (peKoMeHgyeMbin)

ﬂpw HEOGXO,D,VIMOCTM MCNonb30BaHUA TennA B Ka4eCTBe NpoayBOYHONO ra3a cneyrwT peKkoMmeHgaunam
naroTosuTena OﬁOpy}J,OBaHVIFI.

7.8 a3 AnA c4eTYMKOB NpUBOPOB, 060PYAOBaHHbLIX MPOTOYHLIMMW MPONOPLUOHANBHLIMM
cyeTYMKamMm

YucToTa raza gns cHeT4YMKoB ﬂpMﬁOpOB AOIKHa COOTBETCTBOBAThL peKoOMeHOaUuMnaAM U3rotToBuTenA obo-
pyooBaHUA.

7.9 O6pasubl ANsA NpOBepKU rpagyupoBKU

MpUMeHSAT NopuuKM oaHOTO UNKU Gornee XUOKWX CTaHAapTHLIX 006pasuoB HedTU UK HedTenpoayk-
TOB C W3BECTHbLIM UMW CepTUMULMPOBAHHLIM coAepXaHvem cepbl (BKMo4Yas nonucynbguaHsie Macna,
OW-H-ByTUNCYnbhua, TUOEHBI U T. M.), M0-803MOXHOCITIU HE UCMONb3yeMble NPU NOCTPOEHUU rPaayupoBoY-

5
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HOW KpuBoi. OGpasubl ANa NPOBEPKU rpadyupoBKX criedyeT UCNonbL3oBaTh NpU onpeaeneHny nokasaTenew
NPeLM3VOHHOCTU ¥ TOYHOCTU HaYanbHOW rpagynpoBKu.

7.10 O6pasubl AnA KOHTpons KavecTBa (obpazubl QC)

npe,D,CTaBMTEJ'Ibete Nno OTHOLWEHWK K UCNbITYeMblM oﬁpaauaM cTabuneHble 06p831_|bl HE.‘CIJTVI W He-
chenpo,.quTa, nnv TBepAable BewecTsa, KOTOpble peryndpHO UCNbITbIBAKT OANA NOOTBEPXKOAEHWA TOro, 41O CU-
cTemMa HaxogunTcd B npepenax CtTatTMCTU4eCKOro KOHTpPOo-nA.

Hp umMmevyaHue — anﬂ,I'ID‘-lTVITEJ'IbHO NnpoBOAWTb NPOBEPKY C NCMNOJTb30BAHWEM oﬁpaau,oa A5nA KOHTPOInA Kavye-
CTBa M KOHTPOIMbHBIX KapT. I'Ipose,quMe KOHTPOINA Ka4yeCTBa HaxoOdnTCA B KOMMNETEHUWNA na60paTopMM.

8 OT60p Npob

O160p Nnpob — no FOCT 2517 unu MOCT 31873. MNeped ombopom ucnbimyemozo obpaaya npoby nepe-
Mewusarom 00 O0CMUXKEHUS 20MO2eHHOCMU.

9 Modzomoeka K npoeedeHuUo UCNbIMaHUs

9.1 HO,D,FOTOBKy CNnekTpoMeTpa NpoBoaAT B COOTBETCTBMAN C I/IHCTDYKLJ,MFN;I M3roToBUTENA.

MpumeyaHue — [lo eo3moxHocmu criekmpomemp dormkeH Bbimb MOCMOSAHHO eKMoYeH 0518 noddepxaHus
onmumanesHol cmabunsHocmu.

9.2 NogroToBKa KWOBeTbI gna obpasua

9.2.1 MNepepn KaxabIM MPUMEHEHUEM MHOTOpPa3oBbIX KIOBET Ans 06pa3LoB UX O4ULLAKT U cylwaT 8 co-
omeemcmeuu ¢ uHcmpykuuel uszomosumernsa crnekmpomempa. OQHOPa30Bble KHBETHI MOBTOPHO HE MCMOSMb-
3yloT. Matepvanom gns okowka 0BbIYHO CNYKMT NonuadmpHas Mnu nonukapboHaTHas nneHka TOnNWMHON
meHee 10 mkM. MNonvkapboHaTHas NneHka sBMseTcs NpegnoYTUTENbHON U3-3a ee BbICOKOW MponycKatowen
CrnocoBHOCTW ANsi PEHTTEHOBCKOrO UanyveHus. lMpu aHanuse kax0ozo obpasua ybexdaromcs, 4mo OKOWKO
Kiogembl He 3asps3HeHo. He cnepnyeT KkacaTbCs BHYTPEHHEW MOBEPXHOCTW KIOBETHI, YacTW MMEHKW OKOLIKa
KIOBETHI UMK OKOLLIKa Npubopa Ha MyTU peHTreHoBcKoro uanyvyeHus. OTnedyaTky nanbLeB MOryT NOBMUATL Ha
nokasaHus npubopa npu aHanuae NpoayKToB C HU3KUM cogepkaHuem cepbl. Cknagkm Ha NieHKe BusioT Ha
WHTEHCWMBHOCTbL MPOMNYCKaeMOro PEHTIeHOBCKOrO U3My4YeHUs, No3ToMy ans 06ecrneyYeHms TOYHbIX pe3ynsTaToB
onpegeneHns BaxHo, 4Tobbl NneHka Bbina HaTAHYTONW M YMcToW. MNocne 3aMeHbl TMNa WM TOMWMHBLI MIEeHKM
OKOLLIKa MPOBOASAT MOBTOPHYIO rpagyMpoBKY CMeKTpoMeTpa.

9.2.2 B nonuadupHbIX NIEHKax MOryT COAEPKaTCs NPUMECH, OKa3blBalLLMe BIMAHUE HA ONpefeneHue
HW3KOro CofepXaHus cepbl B UCMbITYyeMOM obpa3ue. [Nepen MCnonb3oBaHWEM KaX4oro HOBOrO PyrnoHa Wnu
napTin NneHkn moxem nompebosambcs NpoBeeHWe NOBTOPHOW rpadyvpoOBKKM cnekTpomeTtpa. Heobxodu-
Mocmb noemopHol epadyuposku Moxem bbimb ycmaHog8neHa ¢ noMowbio 0bpasyoe Ons npoeepku epady-
UpoBKU.

9.2.3 UcnbiTyemble 0oBpasLibl C BLICOKMM COOEpPXaHWeM apoMaTWYeckux COedWHEHWA MOryT pacTBO-
pATbL NonNuadupHLIE, NONUNPONWIEHOBLIE U NONUKApBOHaTHLIE NNeHKW. B Takux cnyyaax onsi peHTreHOBCKUX
OKOLLEK O0MYyCKAaeTCsd UCMOMb30BaTk Apyrve matepuansl Npyu YCNOBWW, YTO OHW HE COAEpXaT 3arpsasHeHun
OpyruMu anemMeHTaMu. [JononHUTeNbLHbIM MaTepranom s OKOLIKa KIOBEeThl ABNAETCA NONMUMUAHAs NneHKa
TOMLWMHOW 6 MKM. HECMOTpS Ha TO, YTO OHA CUMbHEE MOrMoLWaeT PeHTreHOBCKOE U3NnyyYeHne cepbl, OHa MOXeT
ObITb Oonee Npeano4TUTENBHBIM MaTepuanoM A58 OKOLWKa, T. K. ABMASETCS CTOMKON K XMMWUYeCKOMY BO3fei-
CTBUID apoMaTUYECKMX COeanHeHWn 1 obnagaeT Bornee BbICOKOW MEXaHUYECKON NPOYHOCTLHO.

9.3 NpapyvpoBKa

9.3.1 loTOBAT rPadyVpPOBOYHLIE PACTBOPLI TLiATeNnbHbLIM pasbaeneHuMeM no macce obpasua gu-H-
GyTuncynbuaa 6ensiM MuUHepanbHbIM Macrom, He COAepXalluM cepy, WK OpYror NpUrogHon MaTtpuuen
(6azoBbiM MaTepuanom). KoHUeHTpaum UcnbiTyeMbix 06pa3LoB AOMKHLI HAX0AUTLCS B MCMOMb3yeMOoM guna-
nasoHe rpagyvpoBku. B Tabnuue 3 npefctaBneHbl NpUMepbl peKOMEHAYEMbIX TPagyUpoBOYHBIX PACTBOPOB
C HOMWHAaMbHLIM cofepXaHWeM cepbl AN AUanasoHOB COAdepXKaHUs cepbl, NpeacTaBnanLnX HTepec. Mpu
pacyeTe KOHUEHTpauuW rpagympoBodHbIX pacTeopos MeHee 200 mr/kr (0,02 % macc.) y4uThiBakOT cepy, co-
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gepxawycs B 6azoBom maTtepuane [cMm. dhopmyny (1)]. BasewmsaoT pekomeHayemy maccy DBS u pas-
BaBuTene matpuubl. Heobxogumo, 4tobel Beina n3BecTHa dakTnyeckas macca. Takum obpasom OeACTBU-
TenbHas KOHUEHTpauuWsa NpUroTOBNEHHbIX FPadynpoBOYHbIX PACTBOPOB MOXeT BbiTh BblYMCIEHA W BBedeHa
B npubop ans npoeefeHus rpagdywposku. CogepxaHue cepbl S, ma/ka (% macc.), BelMMCnsaT no popmyne

Moec - Soec + Muow * Smow (1)
Mopc + Myow !
rae Mpgg — Macca au-H-6ytuncynsguna (DBS), r;
Spes — CodepxaHue cepbl B Au-H-bytuncynedune (DBS), me/ke (% macc.) [06biaHo 279 100 ma/ke
(21,91 % macc.)];
Myow — Macca benoro muHepansHoro macna (MOW), r;
Spmow — coaepxanmne cepbl B 6enom muHepansHom macne (MOW), ma/ke (% macc.).

5=

[na nmoboro nctodHuka cepbl ee cogepxanue S, me/kz (% macc.), BelHMCHAKT no opmyne

Msc - Ssc + Mp - Sp
= Mgc + Mp ’ (2)

rae Mg — macca cepocoaepxallero CoeMHeHus, T;
Sgc — codepxaHue cepbl B CepocofepkallleM coequHeHnn, Ma/ka (% macc.);
Mp — macca pasbasutens, r;
Sp — copepxaHue cepul B pasbaeutene, me/ke (% macc.)

Tabnwua 3— CocraB rpagyumpoBOYHbIX PACTBOPOB

Copepxanune cepsbl, me/ke (% macc.) Macca pasbaBuTtens MaTpuuel, r | Macca an-H-6yTuncynbcuaa, r
50 000 (5,0) 48,6 14,4
1000 (0,1) 43,6 0,2

9.3.1.1 TpagyvpoBOYHbIE PACTBOPbI MOXHO TAKKE MPUrOTOBWUTL TLLATENbHLIM CMELlEeHWMEeM CTaHdaPTHbIX
06pa3L0oB ¢ OOHOW U TOW e MaTpULEN C yemaHOo8neHHbIMU (CEPTUMUMPOBAHHBIMW) 3HAYEHUAMKU coaepKa-
HWA Cepbl.

9.3.1.2 ANbTEepHATMBHO CTAHOAPThl MOXHO NMPUrOTOBUTL MOCMNEenoBaTenbHLIM pasbasneHnemM no Macce
nonucynbduaHbIX Macen 6enbiM MUHepanbHbIM MacrnoM, He cogepKaliumM cepy. [padyvpoBOYHYHO 3aBuCH-
MOCTb, MOMYYEHHYIO Ha CBEXENPWUIOTOBMEHHOM MOMUCYNbMUOHOM Macne, CneayeT NpoBepATb C MCMOMb3o-
BaHMEM CTaHOapTHbIX 06pa3uoB. Mocne NOCTPOEHUA rPagyMpPOBOYHO 3aBUCMMOCTM C UCMONE30BaHUEM Mo-
nvcynbguaHOrO Macna rpagyupoBoYHble pacTBOPLl XpaHAT B OyThINKax M3 TEMHOTO CTekNa Npu KOMHAaTHOW
TeMnepartype, 3aWuWeHHbIMA OT BO3LEMCTBUA MPSMbIX COMHEYHBIX Ny4Yen. [pagyMpoBOYHLIE pacTBOPLl Ha
OCHOBE NOMMCYNbMMUOHONO Macna MOXHO roTOBWThL ONA WWPOKOMo AManasoHa KOHUEHTPaLUWiA: OT HU3KUX A0
BbICOKMX YPOBHEW codepaHua cepbl. Ons obecnevyeHns roMoreHHOCTM Mo BceMy 06beMy 40 oTbopa cBexux
anvKBoT PEKOMEHOYETCH BCTPAXMBATL rpadyvipoBOYHbIE PACTBOPLI HA OCHOBE MONWcynbguOHoro macna. Boi-
cokas MomneKynspHaa macca aTUX coeguHeHnin obecrnednsBaeT o4eHb HU3KMA YPOBEHb AaBMNeHNA HAaCbIWEHHbIX
napoBs, KOTOpoe 3aMennsaeT AU dy3nto Yepes peHTreHOBCKYt0 nneHky. CrnegosaTenbHO, BO BpeMs onpege-
MEeHUA MOXHO UCMOMNb30BaTh aBTOMATUYECKNIA NpoBGooTBopHMK. MpagyMpoBOYHbIE 3aBUCUMOCTU, MOMNYYeHHble
C MCMONb30BaHWEM MONMMCYNb@UOHOTO Macna, TakKke OEeMOHCTPUPYIOT NMHEWHOCTL U MOMOralT aHanuTuKy
HarmsaaHo NpPeacTaBuTh cebe NOMHbIA AUHaMWYECKUA AMana3oH aHanuTUYeckoro MetToaa.

MpumevaHue — [onyckaeTca MCNONb30BaTb rOTOBLIE rPagyMpPOBOYHLIE PACTBOPLI MPW YCIIOBUM, YTO CEPTU-
MUMPOBaHHOE 3HAYEHKE CoAepKaHUs Cepbl NPUBNMU3UTENEHO PABHO COAEPKaHWIO, yKasaHHOMY B Tabnuvue 3.

9.3.1.3 B3BelumnBaT COOTBETCTBYKOLEE KONMYecTBO pa3baBuTens maTtpuubl, ykasaHHoe B Tabnuue 3,
3aTem B3BELUMBAIOT COOTBETCTBYHKLLEE KONUYECTBO AU-H-ByTuncynbduaga, nepeHocaT B KONBy Unn KoHTenHep
¢ pazbaBuTenem MaTpulbl U TLWATENLHO NepeMeLLVBaoT NpY KOMHATHOW TeMrepaType C UCNoMNb30BaHUEM
MarHWTHOM MeLlanku.

9.3.1.4 [OTOBAT rpagyvMpOBOYHbIE PACTBOPLI C KOHUEHTpAUUAMUK cepbl, NonagawlliuMy B OOUMH U3 Tpex
unu Bonee AnanasoHoOB, yKa3aHHbIX B Tabnuvue 4, B 3aBUCMMOCTW OT 0XWAaeMOro YPOBHA COAEPKaHWUSA cepbl
B UCMbITYEMbIX 0Bpa3uax nytem pa3baBneHnsi COOTBETCTBYOLWMM pa3baBuTenem maTpulbl. [pagywpoBoYHble
pacTBOpPbI TAKXE MOXHO MONY4YMUTb B COOTBETCTBMM C YKaszaHuamu 9.3.7.7 unun 9.3.1.2.
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Flp umMmevaHue — |_|pVI HeoBXoaMMOCTH MOXHO NMPUIOTOBWUTL O0NOMHUTENBHbIE TPadYyUPOBOYHbIE PACTBOPbI C
NPOMEXYTOYHBIMW KOHUEHTPaUuUAMKM cepbl OTHOCUTENBHO NPUBEOEHHbIX B Tabnuue 4.

Tabnuua 4 — [QuanasoHsl rpagyvpoBOYHbLIX pacTBopoB, ma/ke (% macc.)

Ot 0 fo 1000 Bk, Ces. 1000 do 10 000 exsoy. Ca. 10 000 do 50 000 eksniod.
(om 0 do 0,1000 ekriroy.) (ce. 0,10 go 1,00 BrntoM.) (ce. 1,0 po 5,0 Bkntou.)
0(0)"" 1000 (0,10) 10 000 (1,0)
5 (0,0005)" 2500 (0,25) 20 000 (2,0)
10 (0,0010)™ 5000 (0,50) 30 000 (3,0)
100 (0,0100)™ 10 000 (1,00) 40 000 (4,0)
250 (0,0250) — 50 000 (5,0)
500 (0,0500) — —
750 (0,0750) —_ —
1000 (0,7000) — —

" Matpuua.
** [pW rpaayVpoBKe AaHHbIE PACTBOPbI AHANM3NPYIOT ABAXALI M MCNOMbL3YIOT CPedHNe aputhMeTMYecK e 3Haje-
HUS BYX ONPeaeneHnil ¢ yYemom Npeyu3UoHHOCMU, YCMaHoBeHHOL 8 HacMosLeM cmaHdapme.

9.3.1.5 Ecnv pasbasuTent MaTpuLbl, MCNONb3yeMbIA ANA NPUTOTOBIIEHNS TpagyWpPOBOYHbLIX PACTBOPOB,
COAEPXUT Cepy, 3TO 3HAYEHUE YUYUTLIBAKOT NPKU pacdeTe codepXaHUs cepbl B NMPUrOTOBMNEHHBLIX rpagynpoBoYy-
HbIX pacTBoOpax.

9.3.2 [Jonyckaemcs 8 ka4ecmeae gpadyup0o804HbLIX PAcmMeopos Ucroib308ams cmaHoapmHble obpas3ubi
Heghmu U HeghmenpoOyKmos C U386CMHbIM COO0epXaHUeM cepbi.

MpumevyaHue — CmaHdapmHble 0bpa3sub! ¢ codepxkaHuemM cepbl 100 Ma/ke unu MeHee aHanusupyrom 08ax-
Obl. Mpu epadyupoeke Ucnonb3yrom cpedHue apugMemuyecKue 3Ha4yeHus dgyx onpedeneHudl.

9.3.3 N'pagyvnpoBKa cnekTpomMmeTpa

FpagyvpoBKY CNEKTPOMETpa NPOBOAAT B COOTBETCTBMM C MHCTPYKUWER U3roToBUTENS. ECNK B UHCTPYK-
LUK U3TOTOBUTENS CNEKTPOMETPA HE YKa3aHo MHoe — Mo Auana3oHam, npeacTaBneHHbIM B Tabnuue 4. Obbly-
HO MpoLenypa rpafynpoBKK CNEeKTPOMETPA BKITKOYAET YCTAHOBKY Npubopa Ha pernctpauunio pesynsTUpyoLLeil
WHTEHCUBHOCTW PEHTIEHOBCKOrO M3My4eHus cepbl C danbHEeWLMM aHanv3oM rpagyvupoBOYHBIX PacTBOPOB.
[Mony4aT 0gHO MoKasaHWe ANSA KaXA0ro rpagyvpoBOYHOIO pacTBOpa, UCMONb3ys peKoMeHOyemoe BpeMs
cyeta no Tabnuue 5. [InA rpagyvpoBOYHbLIX PacTBOPOB C cofepxaHueM cepbl meHee 100 mr/kr noBTopsArT
M3MepeHue, CNOoNb3aya HOBYHO KHOBETY CO CBeXel nopuunein obpasua. lNocne 3aBeplueHWa aHanusa Bcex rpa-
OYVIPOBOYHbLIX PACTBOPOB CNefyoT MHCTPYKUUAM M3rOTOBUTENSA CNEKTPOMETpa AN NOCTPOEHUsS ONTUManbHOM
rpagyvpoBOYHO 3aBUCMMOCTH C Y4ETOM BPEMEHW CYETA AN Ka)XJ0ro rpagdyMpoBOYHOrO pacTeopa.

Tatnuua 5— TunuyHoe BpemdA cHeTa AnAa onpeneneHud cogepaHua cepbl

[wnanasoH cogepxaHus cepbl, Ma/ke (% macc.) Bpems cuera, ¢
Om 0 do 1000 exkmoy. (o1 0 go 0,1000 BkMHOY.) 200—300
Cea. 7000 0o 50 000 ekmoy. (cB. 0,1 go 5,0 BKkntoY.) 100

9.3.4 XpaHeHue rpagynpoBOYHbLIX PacTBOPOB

pagyvpoBOYHbIE PACTBOPbI XPaHAT B BYThINAX M3 TEMHOMO CTEKNA C HABMHYMBAKLLMMKCS KpPbILLKaMU 1
XUMUYECKN CTOMKMMW NpOKnagkamMu B TEMHOM npoxnagHom mecTe. Mpu obHapyeHun ocagka unv naMeHe-
HUW KOHLUEHTpaLuKU cepbl rpadyMpOBOYHbIA PAcTBOP YTUIM3UPYIOT.
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10 NMpoBegeHue UCNbITaHUA

10.1 Mepen onpeneneHMeM codepxaHusa cepbl B UCNbITyeMoM obpasue aHanuaupyroT obpasey QC,
4YToObl NPOBEPUTE NPaBUMNBHOCTE PaboThl annapaTypsl U NapamMeTpbl Npouenypbl UCnbITaHWA. Ecnn pesynb-
Tart aHanusa BbibpaHHoro obpasua QC oTnvyaeTcs oT 3a4aHHOW KoHUeHTpauun obpasua QC bonee yem Ha
3Ha4YeHWe NOBTOPAEMOCTH, TO HeoBXoOUMO NPOBECT NOBTOPHYIO rPayUpOoBKY CNEKTPOMETPa UsIu UHYIO Npo-
uedypy, npedycMompeHHyto npozpammol obecnedeHus Kka4ecmea/KOHmMposa kadecmea sabopamopuu.

10.2 [Mpu npoeedeHuu aHanu3a HaMOMHAT KIOBETY UCNbITYeMbiM 0Bpasuom npumepHo 0o 75 % ee
BMecTuMocTK. ObBpasubl UCMBITYEMbIX HETHU U HEDTENPOLYKTOR, 3aronHeHUe KIOBEeThl KOTOpPbIMKW 3aTpya-
HUTENBHO BBWAY MX HW3KOW TEKy4yecTw, NpedBapuTeNnsHO HarpeeatT 0o memnepamypsi, obecneyusarwel
3anonHeHue Keembl 06pa3slom, 3amemM oxnaxdatom 0o meMnepamypbl OKpyxarouwel cpedsl. Mexay okoL-
KOM KIOBETbI W XUOKMM 06pasLom He JOMKHO ObiTb BO3AYLIHbLIX Ny3bIPbKOB. AHANMU3UPYIOT KaxKabli obpasedu,.
Ecnu nonyyeHHoe 3Ha4yeHne KoHUeHTpauum cepbl MeHee 100 Mr/Kr, NOBTOPSIOT M3MepeHne, NCMOoMb3ys HOBYHO
KIOBETY Ana obpasua, M onpenensioT cpeaHee apudMeTUYECcKoe 3HaYeHne coaepXKaHna cepbl B UCNBITYEMOM
obpasue.

MpumevaHue — Q6pasybl aHanusupyrom HernocpedcmMeeHHO focre 3anofHeHUs UMuU Krosemsl U ebixoda
8030YLWHbLIX My3bipbKoe, 06pasneasLUUXCs U3-3a rnepemMelilisaHus.

10.3 Mpw aHanuse naptun o6pasuoe aHanuavpyT obpasey, QC nepea aHanM3oM HOBOI NapTUN, HO He
pexe 00HO20 pas3a 8 CMeHy U/lU 8 coomseemcmeuu ¢ npozpaMmoll obecrneyeHus Kkayecmea/koHmporsa Kade-
cmea nabopamopuu.

11 O6pabomka u oghopMneHue pe3ynibmamoe ucnbimaHus

11.1 CogepxaHue cepbl B UCNbITYyeMOM obpasLie nony4yatT aBToOMaTUYecky No rpagyvMpoBOYHON 3aBK-
CUMOCTW C LCMOMIb308aHUEM 8CMPOEHHO20 NPo2pPaMMHOZ0 obecrnedeHusi criekmpoMempa.

11.2 3a pesynbmam ucnbimaHus NpuHUMam cpedHee apughMmemuyeckoe 3HaqdeHue 0gyx onpedesne-
Hull 8 ycrosusx moemopsemMocmu.

lMpumevaHus

1 Ecnu pacxoxdeHue mexdy 0ayMsa onpedeneHUsMU Mpesbiluaem 3Ha4YeHUs NoemopseMocmu, mo ucciedyrom
npouecc npueomosneHus obpasya, Ymobsl udeHmughuyuposams M0bsIe UCMOYHUKU 3a2psa3HeHUs obpasya U noemopsi-
lom aHanus. Llensio noemopHeix onpedeneHull Sensemcs abisgneHue npobieM, cesa3aHHbIX ¢ 3azpsa3HeHuem obpasya, u
yRydweHue npeyusuoHHOCmu pe3ynbmamos npu HU3KUX KOHUEHMPaUUsix cepbl.

2 Ans obpa3suos ¢ 0bwum codepxaruem cepbl MeHee 100 me/ke paccHumeieaiom cpedHee apughMemuyecKoe 3Ha-
YeHue ¢ y4emom pesyribmamaos rnoemopHeIX aHanu3oe ons kax0ozo u3 dgyx onpedeneHud.

11.3 PesynbTaThl UCMbITAHWUA PETUCTPUPYIOT Kak MacCoBYH AOMI Cepbl 8 Ma/ke unu % macc. 3HadyeHus 8
Ma/K2 oKpyansom 00 nepeozo 0ecamuUYHO20 3Haka. 3HadeHUs 8 % Macc. OKpYrmaAT 00 TPeX 3Hadallmx undp.

12 Omyem 06 ucnbimaHuUu

Omuem 06 ucnbimaruu OoMmKeH codepxamab.
- 0bo3HaveHuUe Hacmosuweao cmaHdapma;

- damy nposedeHus UCrbIMaHUsi;

- udeHmucgbukauuo obpasua;

- pesynbmam ucnbimaHusi.

13 KoHTponb KayecTBa

13.1 lenecoobpasHo B kaxpon nabopatopun paspabotath npozpammy obecrnedeHuss ka4ecmea/KoH-
mpons kayecmaa. YacTblo Takoi nporpaMmMbl MOXeT BbiTb perynapHoe ucnbitaHne obpasuos QC v 3aHece-
HWe pe3ynkTaToB B KOHTPOMbLHYH KapTy.

13.2 JononHutenbHo K ucnblTaHuio obpazua QC pekoMeHOyeTcs NPOBOAWUTL XOMOCTOW OMbIT, Hanpu-
Mep, C UCTONb30BaHWeM B kauecTBe obpasua macna pasbasuTens.

13.2.1 PekomeHdyemcs, 4mobbl NOMy4eHHOE B XONOCTOM OfblTe CoaepaHue cepbl 6b170 MeHee 2 Mr/Kr
(0,0002 % macc.). Ecnu nonyyeHHoe B XONOCTOM OMbITe cogepxanue cepbl bonee 2 mr/kr (0,0002 % macc.),
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MOBTOPHO NPOBOAAT rPagyvpoBKY CMEKTPOMETPa U NMOBTOPSAKT XONOCTON OnbIT. MpK 3arpssHEHWM OTBEPCTMSA
ansa 3arpysku obpasua, ocobeHHo npu aHanui3e 06pasuoB ¢ cogepkaHuem cepbl MeHee 20 mr/kr (0,002 %
macc.), nepen JansHenWwWuM npuMeHeHnemM HeoBxoaUMO OTKPLITE U OUUCTUTL €ro B COOTBETCTBUN C PEKOMEH-
OauuaMM M3roTOBUTENS CNEKTPOMETPA.

13.2.2 Ina nony4yeHus XOpoLUEro COOTBETCTBUS IPaayMPOBKA NPU HU3KUX KOHLLEHTPaUUSX cepbl MoXxem
nompebosambcs N3MEHUTL BECOBOMN KOathUUMEHT B perpeccun. Cnedyrom uHCMpyKyuu uzeomosumers
crekmpomempa.

lNMpumevaHue — PeweHue o Heobxodumocmu nposedeHuUs XOI0Cmo20 onbima 018 KoHKkpemHou nabopamo-
puu Moxkem Bbimb APUHAMO 8 pamkax paspabomku npozpaMmbsi 06ecnedeHuUsT Ka4ecmea/KOHMpPOsa Ka4ecmea.

13.3 OueHkKa NpaBUNbLHOCTH M0020MOSKU U NposedeHUs UCNbLIMaHus

[Mocne BLIMONHEHUSA KaXgoro onpegerieHna cnegyeT oueHBaTek NPaBUNbBHOCTE NOATOTOBKU K UCMbITa-
HWKO W ero npoesegeHuA. I'Ipoaepﬂ}OT Hanu4ne yTeyku 06pae.u,a W3 KHOBETHI, ,u,ecbopr\nau,mw OKOLLUKa KHBEThHI, a
TakKXe npoBoaAT BM.‘ByaJ’IbeIﬁI OCMOTP NIMEHKN Ha NPpUCYTCTBUE 3arpAa3HeHnAa 1 CKnagok.

13.4 OueHKa nony4YeHHbIX Pe3ynkLTaToB

Ecnu pesynbTaT He COOTBETCTBYET YCTAHOBIIEHHOMY [Manas3oHy, NPOBOAAT MOBTOPHbLIA aHanms3 8 3mom
e QuarnaioHe, YTODbI NOATBEPAUTL OTKIOHEHWE PE3ynbLTaToB.

13.5 Cnenyet perynapHo npoBepsaTs paboyve napaMeTphl NPOAYBOYHOIO rada Ha COOTBETCTBME yKasa-
HWAM W3roToBUTENS Npubopa.

13.6 PerynsipHo aHanu3upyT BeLLecTBa A8 KOHTPOonsa nonpaekn Ha aperd v obpasubl QC. Ecnu pe-
3ynbTaThl NPOBOAMMbIX aHANW30B HE COOTBETCTBYIOT 4OMyCKaeMbIM OTKIIOHEHUAM, NPOBOAAT NOBTOPHYHO rpa-
OYVPOBKY crnekTpoMeTpa. Ecnu peaynbraTt Tekyllero aHanu3a He COOTBETCTBYET YCTAHOBMEHHOMY [AOMYCKY,
TO MeXay NocneaHuMm NPUHATBIM Pe3ynbsTaToM aHanuaa BellecTBa ANA KOHTPOMs NonpasBky Ha Apeld unu
o6pazuya QC 1 TOYKO HECOOTBETCTBUSA BCE ONpedeneHns cneayeTt NoBTOPUTE.

14 MNpeun3noHHOCTL U CMeLeHne

14.1 NpeuusnMoHHOCTL HACTOALLEro MeToAa UcnbITaHus Bbina yCcTaHOBMEHa Mo pe3ynsrataM cTaTucTu-
YeCcKOoro aHanusa mexnabopaTopHbix UCNbITaHWK 27 06pa3suoB, BKNIOYAKWNX ANCTUNNATLI, BEH3WHBI C OKCU-
reHatamum n 6e3 HUX, KEPOCKH, AM3enbHoe Tonnueo, Buoanasens E-85, octatouHble Tonnuea u HepTb. Onpene-
JNeHve NpeUu3noHHOCTM OXBaTUINOo MaTepuansl ¢ ANanasoHoM COAepXaHus cepbl NpubnuanTensHo oT 1 Mr/kr
(0,0001 % macc.) no 46 000 me/kz (4,6 % macc.). ObbeUHEHHEIA Npefen KoNMMYecTBEHHOrO onpeaeneHns
cofepXaHus cepsbl, paBHblid 16,0 mr/kr (0,0016 % macc.), ycTaHOBNeH Ansa Bcex Tunoe obpasuoe. OTaenkeHble
OOMOMHEeHWUs1 MO NPeUU3NOHHOCTU ANS OM3eNbHOro TonnuBa M DeH3uHa ykasaHbl B npunoxeHusax X1 un X2.
CraTuctuyeckne JaHHble, NpUMBeAeHHbIe B HACTOALLEM pasaene, NpUMeHMMbl TONbKO K obpasuam ¢ coaepKa-
HUEM MeLLarLLINX KOMNOHEHTOB MEHEE 3Ha4YeHWi, yKasaHHbIX B Tabnuue 1.

ﬂ'p umedaHue — PESyﬂbTaTbl MCMbITAHWA NeTy4nx Dﬁpaau,oa MOTYT HE COOTBETCTBOBATH YCTEHOBHEHHOﬁI npe-
LUM3MOHHOCTH, T. K. CENEKTUBHbBIE NOTEPKW NETYHYUX BELLECTB BO3MOXXHbI 0 U BO BpeMA aHannaa. ,D,pyFDﬁ BO3MOXHOM npu4n-
HOW Takoro HeCOOTBETCTBUA ABMAETCA HacbILeHWe CEDOI?I OKOLLKa KHBETbI And oﬁpaau,a, npueogdLlee K Bonee BbICOKMM
3Ha4YeHUAM cogepxXaHuna cepbl.

14.1.1 NMoBTOPAEMOCTL I

PacxoxdeHue mexdy pesynsmamamu 08yx nocrnedogamernbHbix ornpedeneHul, NomyYeHHbIMU Ha UGeH-
MUYHOM UCMbIMyeMoM Mamepuane 00HUM 0nepamopoM ¢ Ucronb308aHueM 00HO20 U moao xe obopydo-
gaHUs Npu HOpManbHOM U [pasusibHOM 8bIMoNHeHUU Memoda, MOXem npesbiluamb 3Ha4eHUe I MObKO 6
od0HoM cryqae u3 dsadyamu

r, Mrikr = 0,4347 - X0.5446 (3)
0,4347 - (Y - 10 000)° 6446
r, % macc. = (10 000 ) ; (4)
roe X — copepxaHue cepbl, MI/Kr;
Y — cogepkaHue cepsbl, % macc.
10
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14.1.2 Bocnpou3zgodumocms R
PacxoxdeHue mex0y 08yMs pelyfibmamamu, mony4YeHHbIMU pa3HbiMU onepamopamu, pabomarowumu

8 Pa3Hbix naﬁopamopu,qx, Ha UGeHMUYHOM ucnsimyemMmomMm Mamepuarie rnpu HopMarnbHOM U nMpasuiibHoOM 8bl-
nornHeHuu Memoda, MoXxKem rfipesbiwalmb 3Ha4eHue R monbko 8 o0HoOM criydyae u3 deaduamu

R, mr/kr = 1,9182 . X(06446 (5)
1,9182 - (Y - 10 000)>-6448
R, % Macc. = (10 000 ) ' (6)

roe X — cogepKaHue cepbl, Mr/Kr;
Y — coaepxaHue cepsl, % Macc.
14.1.3 PacdyemHbie 3Ha4eHUs1 Mo8mMopaeMocmu U 80Ccnpou3sodumMocmu npusedeHsl 8 mabnuue 6.

Tabnuuya 6— 3Ha4eHUs NOBTOPAEMOCTM M BOCMPOU3BOSUMOCTH

CopepxaHue cepbl X, Mr/kr MNoBTOPAEMOCTL I, MI/Kr BocnpouszgogmmocTs R, Mr/kr

16,0 26 11,0
25,0 3.4 15,0
50,0 54 24,0
100,0 8,5 37,0
500,0 240 105,0

1000,0 37,0 165,0

5000,0 105,0 465,0

10 000,0 165,0 727,0

46 000,0 440,0 1943,0

fipumevyaHue — 3HayeHUA NOBTOPAEMOCTW WU BOCMPOW3BOAUMOCTH B NPOLEHTaX Mo Macce BbIMUCIIAKT No
topmynam (4) u (6) COOTBETCTBEHHO.

14.1.4 3Ha4yeHna NOBTOPSEMOCT U BOCMPOM3BOAMMOCTI ANst AW3ENbHOro TONNMBA NPUBEAEHbl B MpuU-
noxeHun X1, ans 6EH3NHOB — B NPUNOKEHNN X2.

14.2 CmelleHue

Mo pesynsTaTaMm CTaTUCTUMHECKOro aHanv3sa MexnabopatopHbeix ucneitaHuid (RR) 10 cTargapTHbix aTa-
noHHbIx matepuanoB NIST nonyyeHbl 3HaYeHUs 0ERCTBUTENBHOMO CMELLEHUSA U OTHOCUTEINBHOMO CMELLEHUS
(cm. npunoxerue [A). Npegnonaranock, 4To 6enoe MUHepansHOe Macno MMeno MacCOBOE COOTHOLLUEHWE
C/H 5,698 (C,,H,p). [encTBUTENBEHOTO CMEeLeHusl, KOTOpoe Moo ObiTh BbI3BAHO cooTHoweHnem C/H, He

YCTaHOBIEHO.
14.2.1 MNpwn aHanv3e BOCbMW CTaHAAPTHbIX 3TanoHHbIX matepuanoB NIST Ha ocHOBe pac4eToB yCTaHOB-

NNEHO OTCYTCTBMUE 3HAYMMOIO CMELWEeHWUA Mexay CepTUPULMPOBAHHBIMK 3HAYEHUAMN U pesynbrataMmn, nony-
YeHHbIMW NpW NpoBegeHUU ME.‘)KHE!GOPEITODHI:IX ucnbITaHuin gns 06pasu,oa noboro Tuna.
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MpunoxeHune X1
(cnpaBo4Hoe)

JdononHuUTenbHbIe NOMOXEHWSA MO NPELUU3UOHHOCTU ANA OU3enbHOro Tonnuea

B mexxnabopaTopHbIX MCMbITAHMAX NPOaHaNM3MpPoBaHO WecTb 06pa3uUoB AU3ENbLHOro Tonnmea ¢ obwuM cogepxa-
Hrem cepbl npubnuantensHo oT 20 go 5500 mr/kr:

HOMep 5 — AuM3enbHOEe TOMIUBO;

Homep 7 — NIST 2770;

Homep 8 — NIST 2724b;

Homep 15 — gu3enbHOe TONNUWBO;

Homep 17 — gu3enbHOe TONNWBO;

HoMep 22 — aun3enbHoe Tonnueo B-5, cogepxallee 5 % BuoansensHoro Tonnmea.

X1.1 NoBTOpAEeMOCTb r

Pacxox0deHue mex0y pesynsmamamu 0gyx onpedeneHud, nonyYeHHbIMU Ha UOEHMUYHOM UCTbIMyeMoM Mamepu-
ane 00HUM OepPamopoM C UCHOIb308aHUEM 00HO20 U mMoz2o Xe 06opydosaHUs NMpu HOPManbHOM U MPasusibHOM 8bInos-
HeHUUu Memoda, MoXem npeebilamb 3HadeHUe I MmosbKo 8 00HOM cryyae u3 deadyamu

r, mrfir = 1,6658 - X03300, (X1.1)
_ 1,6658 - (Y - 10 000)P330 X1.2)
r, % mace. = 10 000 '

roe X — cogepXaHue cepbl, Mr/Kr;
Y — cogepxaHue cepbl, % Macc.
X1.2 BocnpouzgognmocTts R

PacxoxdeHue mex0y 08ymMs pesynbmamamu, MofyyYeHHbIMU pa3HbiMuU onepamopamu, pabomarowumu 8 PasHbIX
nabopamopusx, Ha UOEHIMUYHOM UCMbIMYyeMOM Mamepuane rnpu HopMansHOM U NpasuibHOM 8bINOMNHEeHUU Memoda, Mo-
Xem npeeblwams 3HayeHue R mornbko e 00HOM criydae u3 dgaduyamu

R, mrfkr = 8,9798 - X330, (X1.3)
8,9798 - (Y - 10 000)°3300
R, % macc. = 1(0 000 ) i (X1.4)

roe X — copepXaHue cepbl, Mr/Kr;
Y — cofepxaHue cepsbl, % Macc.

X1.3 PacyemHble 3Ha4yeHuUs rnosmopseMocmu U gocrpoudsodumocmu Ors QusenbHo20 morijuga rnpusedeHsb! 8 ma-
6nuue X1.1.

Tatnuua X1.1— 3HayeHus noemopaemMocmu U eocrpou3goduMocmu AN OWU3enbHOro Tonnvea

CopepxaHue cepbl, Mr/kr MosTOPAEMOCTL I, MI/KP BocnpouseogumocTts R, Mr/kr

25,0 4,8 26,0

100,0 7.6 41,0

500,0 13,0 70,0
1000,0 16,0 88,0
5500,0 29,0 154,0

lTpumeyaHue — 3HayeHUsA MOBMOPSEMOCTIU U 80CMPOU3B0CUMOCITIU 8 MPOUEHMaXx no Macce 8biYUCAIoM
no gpopmynam (X1.2) u (X1.4) coomsemcmeeHHO.
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MpunoxeHune X2
(cnpaBo4Hoe)

JononHUTenNbHbIE NOMOXEHWUA MO NPELU3UOHHOCTHU ANs 6eH3uHOB

B mexnabopaTopHbIx MCMbITAHWAX NpoaHann3MpoBaHo NATe 06pasyoB BeH3VHOB ¢ 0BLWKMM copepkaHvuem cepbl
npubnuantensHo ot 11 go 5500 mr/kr:

HoMep 2 — BeH3uH ¢ 13 % 3TEJ;

Homep 3 — pedopMynMpPoBaHHbIA BEeH3WH;

Homep 4 — 6eH3nH ¢ 5 % aTaHona;

Homep 11 — BeH3uH;

Homep 20 — E-85.

X2.1 NoBTOpsieMOCTb F

Pacxox0eHue mexdy pesynbmamamu 08yx onpedeneHud, nony4yeHHbIMU Ha UOeHMUYHOM UCMbIMyemMoM Mamepu-
ane 0OHUM ONepamopoM C UCHOMb308aHUEeM 00HO20 U moz2o e obopydosaHus Npu HOPManbHOM U MPasusibHOM 8bIror-
HeHuu Memoda, MOXem Mpesbiliame 3Ha4eHUe I MobKo 6 00HOM Criydyae uz deaduyamu

r, Mrfkr = 1,4477 - X°.3%81 (X2.1)
1,4477 - (Y - 10 000)2-3561
r, % macc. = 1(0 000 ) J (X2.2)

roe X — copgepaHue cepbl, Mr/kr;
Y — copepaHue cepbl, % Macc.
X2.2 BocnpouseoamMmocTb R

PacxoxdeHue mexdy deyMmsi pesynbmamamu, MofyydeHHbIMU pasHbIMU onepamopamu, pabomaiowumu 8 pazHbix
nabopamopusix, Ha UOEHMUYHOM UCMbIMYyeMOM Mamepuare npu HopManbHOM U NpasuibHOM 8bINOTHeHUU Memoda, Mo-
JKem npesbiwamse 3HadeHue R monbko 8 o0HoM ciyyae u3 deadyamu

R, mrfir = 7,1295 - X0.3661 (X2.3)
7,1295 - (Y - 10 00003681
R, % wacc. = o oo (x2.4)

roe X — copepxaHue cepbl, Mr/kr;
Y — copepxaHue cepbl, % macc.

X2.3 PacyemHbie 3Ha4eHUs rnoemopsaemMocmu u gocrnpoussodumocmu onsa 6eHauHoe npugedeHsl 8 mabnuue X2.1.

Tabnuya X2.1— 3HadeHus nosmopsieMocmu U gocrnpouseodumocmu 0ns 6eH3UHo8

Copgepsanue cepbl, Mrikr MosTOpsAeMocCTs r, MI/kr Bocnpoussoanmocte R, Mr/kr

50,0 6,0 30,0

100,0 7.8 38,0

500,0 14,0 69,0
1000,0 18,0 89,0
5500,0 34,0 167,0

fipumevaHue — 3HadeHus NosmopaeMocmu U 80Crpou38odUMOCIIU 8 NMPOoUEeHmax no Macce 8bl4UCIom
no chopmynam (X2.2) u (X2.4) coomgemcmeeHHO.
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MpunoxeHune X3
(cnpaBo4Hoe)

06pameHue c TOonNnNnMBamu, cogepxalwmMMU OKCUreHaThbl

X3.1 Tonnuesa M-85 n M-100 cogepxat 85 % un 100 % meTaHona cooteeTcTBEHHO. Tonnmeo E-85 cogepxut 85 %
aTaHona. 3Tu TONNUBA UMEIKDT BbICOKOE COAepXaHue KMCrnopoaa, YTo NPUBOAUT K 3HAYMTENBHOMY MOMMOLLEHWIO N3nyYe-
HuA cepbl Ka. OgHako Takue TONNMBa MOXHO aHanu3npoBaTth, UCMOMb3ya HACTOALLMIA METOA UCMLITAHUS, NMPU YCNOBUN,
YTO rpafyMpOBOYHbIE PACTBOPLI MOATOTOBMEHLI B MATpULE, aHanornyHon obpasty. BoamMoXHO yMeHbLUEHWE YYBCTBUTENb-
HOCTW W MpeuM3noHHocTW. [py onpegeneHn NOBTOPAEMOCTH, BOCMPOM3BOAUMMOCTM M CMELLEHWA HAcTOALEero metoaa
vcnbiTaHun obpasukl Tonnue M-85 u M-100 He vcnbiTeiBanu.

X3.2 MNpwn ananuze Tonnus M-85 n M-100 c rpagyvpoBKkoin, NPOBEOEHHON C MCNOMb30BAHWEM PAcTBOPOB HA OCHOBE
Benoro MUMHepansHOro Macna, pesynsraTt onpefeneHa OenAT Ha COOTBETCTBYHOLLMIA KOA(MULIMEHT, KaK yka3aHo B hop-
Mynax (X3.1) n (X3.2). KoppekTupoBska He TpebyeTcs, ecnu rpagympoBOYHbIE PAcTBOPLI FOTOBAT B TOW Ke MaTpule, YTo 1
vcnblTyeMble obpasubl.

S
SM-85)= geo- (X3.1)
S{M-100) = =3 , (X3.2)
0,55
roe S — copgepxaHue cepel, % macc.
Mpunoxenne OA
(cnpaBo4Hoe)
Pe3ynkTaThbl OLEHKM CMELLEHUSA HAacTOALLEro MeToAa UCNbITaHWUA
Ta6nuua [OA.1 — CpaBHeHne obpasuos NIST n pesynstatoe MmexnabopaTopHeix ucnbitaduin ASTM (RR)
Homep Co,uepma?we Homep " coizzi;iie Oeiicteutens- | OTHocuTeNb- 5
oBsanENIST Cep‘Nﬂ]!Shﬂl_r M | oBpasia RE arpuua cepb B RR, | HOE CMelle- | Hoe CMele- HAYUMOCTb
i Hue, Mr/kr Hue, %
Pedcopmynupo-
2296 40,0 2 BaHHbIM DEHIMH 46,3 +6,3 +15,80 Her
(HomuHansHo 13 %
ETBE)
2299 13,6 3 Perbopuynnposay: 18,1 +45 +33,10 Her
HbI BEH3WH
2770 41,6 7 AviaeniHog 49,4 +7.8 +18,80 Her
TONNMBO
2724b 426,5 8 Avaersrog 430,8 +4,3 +1,01 Her
TOMNMBO
HedTb (nerkas BblI-
2721 15832,0 9 16118,0 +288,0 +1,82 Oa
COKOCEepHUCTas)
Hedtb (Tkenas
2722 2104,0 10 2082,0 -21,0 -1,00 Het
mMarnocepHucTas)
1619b 6960,0 12 DiTeioHaR 6654,0 ~306,0 -4,40 Na
TOMNMBO
1620c 45610,0 13 QETeionHIE 45801,0 +191,0 +0,42 Her
TOMNMBO
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MpunoxeHwe OB
(cnpaBo4Hoe)

ConocTaBneHue CTPYKTYpPbl HAcTOALEro cTaHgapra co CTPYKTYPOW NPUMEHEHHOro
B HeMm cTaHgapTta ASTM

Tabnuuya 0OB.1

CTpyKTypa HacTOsLLEro craHaapTa

Crpyktypa ctangapta ASTM D4294—21

1 OBnacTtb NpUMEHeHMs

1 OBbnacTe NpUMeHeHus

2 HopmaTMBHbIE CChIMKK

2 CcbINoYHble AOKYMEHTDI

3 TepMuHBI

3 CyLwHocTe MeToaa

4 CywHocTs MeToada

4 HasHayeHue 1 NpuMeHeHue

5 HazHadeHue 1 NnpuMeHeHue

5 Mewarowme chakTophl 6 Momexn
6 Annapatypa 7 AnnapaTtypa
7 PeakTuBbl U MaTepuarns! 8 PeakTumBbl

8 OTbop npob (pasgen 12)

9 MNMoaroToBka KioBeThl Ana obpasua

9 MNogroToBKa K NpoBeAeHUI0 UCNbITaHus (pasgens 9, 10, 11)

10 Kanubpoeka

10 MNpoBegeHve ucneiTaHmA (pasgen 13)

11 MNoaroToBka annapaTypbl

11 OBpaboTtka U ohopMneHne pPesynsTaTtoB MCNbITaHWA (pas-
genel 14 1 15)

12 O16op Npob

12 OTyeT 06 ucnelTaHugax (pasgen 19)

13 MNpoeedeHWe UCNbITaHWIA

13 KoHTpons kayecTtea (pazgen 16)

14 BblMUcneHus

14 MNpeun3noHHOCTE U cMmelleHne (pasgen 17)

15 O14eT

MpunoxeHnune X1 JononHuTenbHbIe NOMOXKEHMA N0 NPEeUn3nNoH-
HOCTW AN AW3ernbHOro Tonnuea

16 KoHTporb kayecTBa

MpunoxeHue X2 JononHUTENbHbIE NOMOKEHUS MO NPeLU3NoH-
HOCTW Ans BeH3nHoB

17 MpeunsnoHHOCTL N CMeLLleHue

Mpunoxerue X3 O6palleHne ¢ ToNnUMBamMu, cogepallumMu ok-
cureHaThbl

MpunoxeHve X1 [JononHUTENbHbIE MOMOXEHUS MO
NPEeUN3MOHHOCTK ONA OU3eNbHOro ToNnMea

Mpunoxenune OA PeaynetaTbl OLEHKW CMELLEHWMS HACTOSLEro
MeToAa VCMbITaHuA

MpunoxeHne X2 [JononHUTEmNbHLIE MOMOXEHUSA MO
NpeLm3noHHOCTM AnA 6eH3nHa

Mpunoxexue b ConocTaBneHue CTPYKTYPL! HACTOALLErD CTaH-
[apTa co CTPYKTYpOW NpUMEHEHHOro B Hem cTaHaapta ASTM

MpunoxeHue X3 O6palyeHne ¢ TonnuMBamMmu, codep-
KaLMMU OKCUIreHaTbI

* [aHHbIn pasgen UCKNoYeH.
MpumevyaHune —
aHanornyHeix UM pasgenos ASTM.

[Nocne 3aronoBkoB pa3nenoB HacToAWEro ctaHoapTa npuBedeHbl B ckobkax HOMepa
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