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MNpegncnosne

Lienu, ocHOBHble NPUHLUMUNBLI U 06LWMe NpaBuna NposefeHns paboT NO MeXrocyAapCcTBEHHON cTaHaap-
Tnsauunu yctaHossieHol TOCT 1.0 «MexrocyfapcTBeHHasa cucrtema crtaHgaptmsaumnm. OCHOBHbIE NMOJIOXEHNA»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema crtaHgaptusaumun. CtaHgapTbl MexXrocyfapcTBeHHble, npasuna
N pekomeHfauum no MexrocyfapcTBeHHON cTaHgapTusaumun. MNMpasmuna pa3paboTkm, NPUHATUA, OOHOBNEHUS
N OTMEHbI»

CeefleHus o cTaHgapTe

1 MNOATOTOBJ/IEH depepanbHbiM rocygapCTBEHHbIM YHUTAPHbIM NpeanpusaTueMm «Bcepoccuiicknin Ha-
YUYHO-MCCNef0BaTebCKUA LEHTP CTaHjapTusaynv, nHopmalmm 1 ceptudukalm cbipbs, Matepuanos U Be-
wects» (Pryn «BHULLCMB») Ha ocHOBe COGCTBEHHOrO NepeBoja Ha PYCCKMI A3blK aHIN0A3bIYHOW Bepcun
cTaHfjapTa, ykasaHHOro B NyHkTe 5

2 BHECEH ®epgepasibHbiM areHTCTBOM MO TEXHWYECKOMY perysimpoBaHunio n MeTponoruu

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTu3auuu, MeTposiorum u ceptudukayum
(npoTokon oT 20 okTA6psA 2014 . Ne 71-M)

3a npuHATME nporosiocoBasnu:

KpaTkoe HanmeHoBaHue cTpaHbl no MK Kop ctpaHbl no MK Cokpaluj,eHHOe HauMeHOBaHWe HalLWoHaNbHOIo opraHa
(MCO 3166)004-97 (MCO 3166) 004-97 no ctaHgaprtusauuu
Benapycb BY locctangapt Pecny6nvkn Benapycb
Knprususa KG KbipreisctaHaapt
Poccus RU PoccraHgapT
TamxvkmicTaH TJ TamKukcTaHgapT

4 Mpukasom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY perynMpoBaHuio U metposioruu ot 21 anpens
2015 . No 274-cT mexrocyaapcTBeHHbIl cTaHgapT FOCT 32981—2014 (ISO 15238:2003) BBeAeH B felicTBue
B KayecTBe HaLMOHaNbHOro ctaHgapta Poccuiickoit depepaumnm ¢ 1anpens 2016 r.

5 HacToawwmii ctaHfapT ABASeTCS MOAMMULMPOBAHHBIM MO OTHOLWEHUIO K MEXAYHapo4HOMY CTaHaapTy
ISO 15238:2003 «TBepfble MUHepasbHble TonaMea. OnpegenexHve obuwero kagmusa B yrne» («Solid mineral
fuels — Determination of total cadmium content of coal». MOD). MNMpu 3TOM AONOSHUTE/IbHbIE MOMOXEHUS,
BK/IIOYEHHbIE B TEKCT CTaHAapTta A4/1a yyeTa nMoTpebHOCTell HauMoHaNbHOW 3KOHOMUKM H/MAnM ocobeHHocTel
MeXrocyfapcTBEHHON cTaHfgapTu3aunm, BblgeneHbl KYypCcuBOM.

MexayHapoaHbIl cTaHgapT paspaboTaH TexHuueckum komutetom ISO/TC 27 «TBepable MUHeEpPasbHble
Tonauea».

HavmeHoBaHMe HacToslero cTaHgapTa MU3MEHEHO OTHOCUTE/IbHO HaUMeEHOBaHUS yKa3aHHOro Mexay-
HapoAHoro ctaHgaprta Ans npusefeHune B cooTseTcTBue ¢ FOCT 1.5 (nogpasgen 3.6).

ConocTaBneHne CTPYKTypbl HACTOSILLErO CTaH4apTa co CTPYKTYPOIi MPUMEHEHHOTO B HEM MeXAYHapoa-
HOro cTaHgapTa nNpMBefeHo B AONOMHUTENbHOM NpuaoxeHun JA

6 BBEJEH BMNEPBbIE

7 NEPEN3OAHUE. Hosbpb 2019 r.
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WNHopmaLums o BBegeHUn B feiicTBUE (NpekpaLleHun feiicTBUS) HaCTOoAWEero cTadHgapTa u nsme-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille FrocyaapcTB Ny6aMKyeTCA B yKazaTensx HauMoHa IbHbIX
CcTaHAapTOoB, N3aBaembix B 9 TUX rocygapcTsax, a Takke B ceTu VIHTepHeT Ha caiiTax CooTBe TCTBY-
IOLLIMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyae nepecmMoTpa, M3MEHEHUS UM OTMeHbl HACTOSALLEro cTaHgapTa cCooTBeTCTBYyLWan UH-
hopmauusa 6ygeT onybnmkosaHa Ha ouunanbHOM MHTepHeT-caiTe MexrocygapcTBEHHOro coseTa no
cTaHgapTusauuu, MeTponoruv n cepTudukauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© I1SO. 2003 — Bce npaBa coxpaHsaTcA
© CtampgapTuHdgopm. opopmaeHue. 2015, 2019

B Poccuiickolli defepaumy HacToswWmin cTaHaapT HE MOXET GbiTb MOMHOCTLIO UK
YacTUYHO BOCMPOU3BEAEH, TUPAXWPOBAH M PacnpoCTpaHeH B KayecTBe OULWNASIbHOMO
n3gaHua 6e3 paspeweHns degepasbHOro areHTCTBa MO TEXHUYECKOMY PerynvpoBaHuio
1 MeTponorum
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BBepeHve

MaccoBas 408 KagMus B TBEPAbIX FOPOYMX UCKONaeMblx konebnetcs B cpegHem ot 0,01 % f0 0.0001 %
(o1 100 go 1 r/T)- B cOOTBETCTBUM C TAKUM YPOBHEM CpefHUX COAepXaHWi KagMUil OTHOCAT K ManbiM Wan
MUKPO3/1leMeHTaM HeopraHn4yecknx KOMMOHEHTOB TBEP/AbIX TOMIMB. BbICOKMX cOAepXaHUii KagMus B TBEPAbIX
TonnMBax He 06HapyxXeHo.

Kagmuii apnaetca neTyynm 3afieMeHToOM, U Npu 06bIYHOM pexume 030/1eHMa Tonaue (Temnepartypa 030-
nexHns — (815 £10) °C] BO3MOXHbI noTepu kagmua. ObpasoBaHne razoo6pasHbix COeMHEHU KagMus npouc-
X0AUT nNpun Temnepartypax Bbiwe 500 °C, N0oaTOMY pekoMeHyemas TemnepaTtypa 030/1eHUs Npu onpeaeneHnn
kagmuns coctasnset (450 + 10) °C.

Mpu TOYHOM COGMIOAEHNN METOANKN Pa3fIokKeHMS 30/1. pernaMeHTMPOBaHHOW B HacToAleM cTaHgapTe,
[ocTuraeTcs Ko/IMYeCcTBEHHOE MU3BJ/IeYeHne Kagmus M3 30/ TONJUB.

Kagmuii onpefensioT B NOlyYeHHOM pacTBOpe MeToAO0M HenlaMeHHOl aTOMHO-abCcopObLUNMOHHON chnek-
TpomeTpuu ¢ atomusauyueli B rpacutoBoii neun (AAC M).

YyBCTBUTENBHOCTH MeToAa KONMYECTBEHHOro onpejeneHns Kagmua ¢ NOMOLbI0 aTOMHO-abcopbum-
OHHOro cnekTpomeTpa coctasnfeT 10~3 % — 10 4 %. a OTHOCUTE/IbHAA NOrPeWwHOCTb MeToAa B LenomMm —
10 % — 15 %.

Mpu cXuraHnm U TEPMUYECKOM PasfoXeHWW TONAUB B MPOMbILLIEHHBIX YCN0BUAX NpOMCXOAUT obpa-
30BaHMe razoobpasHblX COeAMHEHUI KagMuUsA, NO3TOMY 3TOT 3/IEMEHT OTHOCUTCA K NOTEHLUMaNIbHO OMNacHbIM
AN okpyxatoweii cpefbl. Kagmuii sBnseTcs aN1eMeHTOM — aHasioroM LiMHKa, HO B OT/IYME OT LMHKa Kagmuii
60nee neTyy u eute 60n1ee TOKCUYEH, YEM LMHK.

HacToawwmii cTaHgapT umeeT cnegyloline oTANYMSA OT NPUMEHEHHOTO B HOM MeXAyHapoAHoro ctaHgapra:

- B 06n1acTu pacnpocTpaHeHUsa KOHKPeTU3NpOBaHbl BUAbI TBEPLOr0 MUHEPANIbHOIO TOMNANBA.

- NOArOTOBKA K MCMbITAHUAM BblAenieHa B OTAeNbHbIN pasgen.

CpaBHeHWe CTPYKTYpbl MeXAYHapoA4HOro ctaHaapTa Co CTPYKTYPOI HacTosAWwero ctaHgapTa npuseAeHo
B npunoxeHun JA.
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(ISO 15238:2003)

M E X IO CY A4 AP CTOBEHH®GbB 1 C T AHOLAPT

TOMAMBO TBEPAOE MMHEPAJ/IbHOE

OnpepenexHne cogepxaHus obuiero kKagMmus

Solid mineral fuel. Determination of total cadmium content

JaTa BBefeHus — 2016—04—01

1 O6nacTb NPMMEHEHWS

HacTosiwmii ctaHgapT pacnpocTpaHseTcs Ha Bypblo. KaMeHHble YW, MUTHATbI. aHTpaunThl, Fopto-
yme cnaHubl, NPOAYKT bl 06OralleHns, TONAnBHbIE 6PUKET bl U KOKC (fanee — TBephoe MuHepasbHoe TOo-
NAWBO) N ycTaHaBNMBaeT MeTOo/ onpejeneHns cofepxaHusa obLiero kagMmusa nyTeM KUC/TOTHOTO passfioXeHus
30/1bl TON/IVBA U HEMJIAMEHHOI aTOMHO-abCop6LMOHHOI cnekTpomeTpumn ¢ aToMu3auneit kagmua B rpaduTo-
Boit neun (AAC TITI).

MpumeyaHne — MeTof HENMPUMEHVM K CAMOBOCTIIAMEHSAIOLLMMCS YITISAM.

2 HopMmaTuBHbIE CCbI/IKN

B HacTosilem cTaHAapTe UCNofib30BaHbl HOPMATUBHbIE CCbI/IKM Ha Crefylolne MexrocyaapcTBeHHble
cTaHfapTbl:

FOCT OIML R 76-1 TocyaapcTBeEHHasi cuctemMa o6ecneyeHuns eguHCTBa N3MepeHunii. Becbl HeaBTOMaTK-
yeckoro geicTtema. YacTb 1. MeTponoruyeckne n TexHuyeckme tpebosaHus. McnbiTaHus

FOCT ISO 687 Tonnneo TBepaoe MuHepanoHoe. Kokc. OnpegeneHne cojepxaHus snarv B aHanmtmye-
cKoii npo6e ansa obwero aHannsal>

FOCT 1770 {NCO 1042—83. CO 4788—80) MNocyna mepHas nabopatopHas cTeknaHHasa. Llunuugpsl,
MEH3YpKMK, KON6bl, NPo6UpKN. ObLMe TeEXHUYECKNE YCOBUA

FOCT 3118 PeakTwuBbl. KnucnoTa consiHasA. TexHuyeckue ycnoBus

FOCT 4461 PeakTWuBbl. Kucnora asoTHas. TexHuyeckue ycnosus

FOCT ISO 5068-2 ¥rnun 6ypble n nurinTol. OnpegeneHue cogepxaHus snarn. YacTtb 2. KocBeHHbIl rpa-
BYMeTpMYeckuii MeTof onpefenieHns Bnaru B aHaamTuyeckoli npobe

FOCT NCO 5725-6—2003 To4yHOCTb (NPaBUIbHOCTb U NPELU3NOHHOCTL) METOA0B U pe3y/nbTaTtoB W3-
MepeHuii. YacTb 6. Micnonb3oBaHne 3HaYEeHUn TOYHOCTU Ha nNpakTuke2l

FOCT 6563 N3penusa TexHnyeckne n3 61aropofHbIX MeTanNI0B 1 CM/aBoB. TexHUYeckue ycnosus

FOCT 6709 Boga gucTunnmpoBaHHas. TexHudyeckme ycnosuss)

FOCT 9656 PeakTuBbl. KucnoTa 6opHas. TexHUYecKMe yCrioBus

FOCT 10484 PeakTwuBbl. KucnoTa propmucToBogopoaHas. TexHn4yeckne ycnoBus

Y [eiictByeT Takke MOCT 27589—091 (ISO 687—1974) «Kokc. MeTog onpefeneHns Bnarv B aHa/IMTUHECKON
npo6e».
i 2> B Poccuiickoii ®epepaumnn aelicteyer FOCT P UCO 5725-6—2002 «TOYHOCTb (NPaBWIbHOCTb U NPELU3NOH-
HOCTb) METOZ0B ¥ pe3ynbTaToB n3MepeHuii. YacTtb 6. Vcnonb3oBaHWe 3HaueHWin TOYHOCTY Ha NPaKTUKe».

3>[leiicTByeT Takke B Poccuiickoii degepauum FOCT P 52501—2005 (MCO 3696:1987) «Bopga ans nabopaTopHo-
ro aHanusa. TeXHU4eckne ycnoBus».

MN3aaHue ouymansHoe
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FOCT 10742 ¥Yrnu 6ypble, KaMeHHble, aHTpauuT, roptoune cnaHubl U yronbHble 6pnkeTbl. MeToabl
oT60opa 1 NoaroToBKM NPo6 A4nA NabopaTOopHbIX UCMbITaHWii

FOCT ISO 11722 TonnueBo TBEPAOE MUHEPASIbHOE. YTO/Mb KAMEHHbI. OnpeaeneHne Bnaru B aHananTu-
yeckoit npobe ona obwero aHannsa BbiCyllMBaHNEM B TOKe a3oTa

FOCT 13867 MNpoaykTbl xumuyeckne. Obo3HavyeHne YiCTOoThl

FOCT 19908 Turam, yawm, cTakaHbl, Konbbl, BOPOHKW, MPOBUPKU N HAKOHEYHWKM U3 MPO3paYHOro Keap-
uesoro cTekna. ObLme TexHN4ecKne ycnosmus

FOCT 22860 KagMuii BbICOKOW YNCTOTbI. TexHn4eckue ycnoBus

FOCT 23083 KOKC KaMeHHOYT 0/1bHbIi, NEKOBbIA 1 TepMoaHTpaunMT. MeToabl 0T6opa 1 NOLFOT 0BKY
npo6 Ansa ucnbliTaHui

OCT 25336 Nocyaa n o6opygoBaHve nabopaToOpHble CTEKIAHHbIE. Tunbl, OCHOBHbIE NapaMeTpbl 1
pasmepsbl

FOCT 27313 Tonnuso TBEpPAOE MMHepanbHoe. Ob6o3HauYeHne nokasarteneil kayecTsa n hopmybl nepe-
cyeTa pe3ynbTaToB aHa/M3a Ha pasfinyHbie COCTOAHNA Tonauea

MpumeuyaHue — lNpn NOML30BAHWN HACTOALLYMM CTAHAAPTOM Lie/1ecoo6pasHo NpoBEpUThL AeCTBUE CCbINoY-
HbIX CTAHAAPTOB U KNACCU(MKATOPOB Ha OPULMASIBHOM MHTEpPHET-CaliTe MexXrocyaapCTBEHHOTO CoBeTa Mo CTaHAapTh-
3auun. MeTposIorMK U cepTUdrKaumm (Www.easc.by) nnm no ykasatensiM HauMOHasbHbIX CTaHAAPTOB, M34aBaeMbiM B
rocyfjapcTBax, ykasaHHbIX B NPEAUC/IOBUAN, WU HA OOMLMATIbHBIX caliTax COOTBETCTBYHOLMX HALMOHA/IbHBLIX OPraHoB Mo
cTaHfapTu3aumn. ECv Ha JOKYMEHT AaHa HeAaTMpPoBaHHas CCbIKa, TO CeayeT NCnosb30BaTh AOKYMEHT, AeiCTBYIOLWMIA
Ha TeKyLWii MOMEHT, C Y4EeTOM BCEX BHECEHHbIX B HETO W3MEHEHWA. ECNM 3aMeHeH CCbIIOYHbIA JOKYMEHT, Ha KOTOPbIl
faHa [4aTvpoBaHHas CCblfKa, TO ClieflyeT MCNOo/b30BaTh YKa3aHHY0 BEpCUo 3TOr0 AOKyMeHTa. Ecnn nocne npuHaThs
HaCTOSILLEro CTaHAapTa B CCbIIOYHbIN JOKYMEHT, HA KOTOPbIV faHa AaTUpoBaHHAs CCblka, BHECEHO W3MEHEHUE, 3aTpa-
TMBaloLLee NOJIOXeEHWE, HA KOTOPOE fjaHa CCbNKa, TO 3TO MOJIOXEHWe NpuUMeHsieTcs 6e3 yueTa JaHHOrO U3MeHeHus. Ecnm
CCbI/IOYHbIN [OKYMEHT OTMEHeH 6e3 3aMeHbl, TO NOSIOKEHUE, B KOTOPOM flaHa CCbi/Ka Ha HEro, MPUMEHSIETCS B YacTy, He
3aTpar1BaroLLeli 3Ty CCbifky.

3 CywHoCTb MeToaa

CywHOCTb MeToga 3ak/to4aeTcs B 030/1eHUN Npobbl TBEpPAOro Tonanea npu temnepatype (450 + 10) °C,
pas3noXeHnn 30/1bl CMECbI0 KOHL,EHTPUPOBAHHbIX COMSAHOW, a30THOW 1 (PTOPMCTOBOAOPOAHON KNCIOT NpU Ha-
rpeBaHun Ha kunsweil BogsHON 6aHe B NpUCYTCTBUM GOPHON kucnoTel. CoaepxaHue KagMusa B aHanusnpye-
MOM pacTBOpe KONIMYeCcTBEHHO onpeaensaoT metogom AAC 1. ucnonb3ys aHaIMTUYECKYO NIMHUI0 KaaMua —
228.5 HM. Mo rpagynpoBOYHOMY rpadiunky.

4 PeaKTuBbl

Mpy npoBeAeHUN UCNbITaHN cnegyeT NCNonbL3oBaTb XMMUYECKNE peakTuBbl, CTEMEHb YNCTOTbI KOTOPbIX
He HMXe 4. 4. a. no TOCT 13867.

4.1 Bopga guctunnuposaHHasa no FOCT 6709' >

4.2 Knucnota consHaa (HCI) koHUeHTpuMpoBaHHasa NnoTHocTbio p20 = 1,19 r/cm3 no NOCT 3118.

4.3 Kncnota asotHas (HNO3) KOHUeHTpUMpoBaHHas naoTHoCcTbio p20 = 1.42 r/cm3 1o FOCT 4461.

4.4 Kncnota asoTHas, pacTBop ¢ o6bemMHol goneit 1 %.

4.5 Llapckas BoAka (aqua regia), pacTBop: CMeLMBaT N0 06beMy OAHY YacTb a30THOM kKucnoThbl (4.3)
C TPeMA 4YacTAMU CONSAHON KucnoThl (4.2) n f06aBNAT O4HY YacTb BoAbl (4.1). PacTBOp XpaHeHUo He nog-
NeXHUT.

4.6 Kucnota dTopuctosogopogHas (HF) koHueHTpupoBaHHasi naoTHocTbio p20 = 1,15 r/cm3 no
FOCT 10484.

MpumeyaHue — GPTOPUCTOBOAOPOAHAS KIC/IOTA SA0BUTA, paspyluaeT cTekno. Mpu paboTte ¢ oTOpPMCTOBOAO-
pOAHOI KUCNOTON cnefyeT cob0AaTb OCTOPOXHOCTb.

4.7 Kucnota 6opHas (H3B03) no FOCT 9656.

4.8 Kucnota 60pHas, HacblLeHHbI pacTBOp: pacTBOpPsOT 60 r 60pHOI KncnoTel (4.7) B 1 AM3 ropsaveit
BoAbl (4.1), oxnaxAalT U Aal0T OTCTOATLCA B TeYeHWe Tpex CyToK. YucTblii pacTBOp OoTAensAT oT ocajka
nekaHTaumei.

PekomeHpyeTcs ncnonb3oBatb BoAy 2-i cTeneHn unctotbl no FOCT P 52501—2005 (MCO 3696:1987). Auc-
TUNNNPOBAHHYIO BOAY ABaXKAb! MEPErOHAOT B annapartype 13 KBapLeBoro CTekna Win nogsepraroT genoHusaumn. B cooT-
BeTCTBUU C TpeboBaHusmmn MOCT P 52501—2005 (MCO 3696:1987) Boay 2-i CTeNeHn YACTOTbl XPaHAT B repMeTuyecku
3aKpbITON Tape U3 NONM3TUIEHA BbICOKOTO AaBNEHNUS UK NOAMNPoNuaeHa.

2
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4.9 Kagmuii Bbicokoi unctoTbl N0 FTOCT 22860. cTeneHb YNCTOThl Kaamus Bbiwe 99.99 %.

4.10 TocypapCTBEHHbIN cTaHAapTHbIN o6pasel (FTCO) cocTaBa pacTBopa KaTMOHa KagMusi C MaccoBOW
KOHUeHTpauuen kagmus 1r/gm3. NMpegHasHayeH Ana rpagyMpoBK1 CpeacTB U3MepeHUis, B TOM Yncie aTOMHO-
a6CcopOLMNOHHBIX CNEKTPOMETPOB.

5 Annapartypa

5.1 Becbl no FOCT OIML R 76-1 c npegenom gonyckaemoi norpewHocTut + 0,1 wr.

5.2 Turnn us npospayHoro keapuesoro ctekna no FOCT 19908 nnn u3 nnatuHel no NOCT 6563 gnsa
030/1eHNA TOMNIMBA BMECTUMOCTbLIO NPUGAN3NTENBHO 50 CM3.

5.3 MydenbHas neyb c 31eKTpOHArpeBoOM U TepMOperynsaTopomM, obecneynsaroLnM NOCTOSAHHYIO TeM-
nepatypy (450 £ 10) °C.

5.4 BogsHasa 6aHs.

5.5 KannbpoBaHHasa MepHas CTek/siHHasA nocyda: nuneTku, 610peTkn, MepHble KOn6bl, CTakaHbl 1 Ap. NO
FOCT 1770 uF'OCT 25336.

5.6 MnacTukoBble 6aHKM, U3FOTOBJIEHHbIE U3 MOMN3TUIEHA BbICOKOIM npoyHocTn (HDPE) unu dtopupo-
BaHHOro atuneHnponuneHa (FEP), BMecTumocTbio 125 cM3, ¢ 3aBUHUYMBAIOLWMMUCS KPbILLKAMMK, CNOCO6HbIE
BblAepxusatb Temnepatypy 130 °C. 6yayun repMeTUYHO 3aKpbITbIMU 1 COAEPXaLLUMUN XUAKOCTb.

5.7 MepHble Konbbl, N3roTOB/IEHHbIE N3 NON3TUIEHA BbICOKOM npoyHocTu (HOPE) nnu ptopnpoBaHHO-
ro atuneHnponuneHa (FEP), BmectumocTtbtio 100 cm3.

5.8 NonumepHana Tapa, M3roToBfieHHas U3 NOMNITUNEHA BbICOKOTO AaB/IeHNA UNN NounponuaeHa, rep-
METUYHO 3aKpbiBaAKOLAACA 3aBUHUYNBAKOLWMUMUNCA KPbILLKAMW, A1 XPAHEHUS BOAbl U PACTBOPOB.

Mepepn ncnonb3oBaHveMm Tapy 3anosHAKT PacTBOPOM a30THOW KMCNOThbl (4.4) n OCTaBNAKT He MeHee
yeM Ha 48 4. 3aTem cocyabl Tu,aTeNbHO NpoMbIBalOT BOAON (4.1).

5.9 ATOMHO-a6COp6LNOHHbIA CNeKTpOMeTp C aTomu3auuneil B rpaduToBON neyn, JonyckKawLnin kKoppek-
uuto poHa. Mpubop gomxeH obecneynBartb TOUHOCTb M3MEPEHNA KOHLEHTpauun Kagmusa B pacTeopax, CooT-
BETCTBYIOLW YO Tpe60BaHNAM HaCTOSALWEro cTaHgapTa.

Tun npn6opa AomkeH 6bITb CepTUHULIMPOBAH M 3aperncTpupoBaH B 'XyAapcTBEHHbIX peecTpax CpeAcTB
nsmepeHnit Poccuiickolit ®efepauumn n cTpaH CHI. a Takke JonyLleH K MPUMEHEHNIO B 3TUX FrOCyapCTBax.

6 MNopgrotoBka K UCnbITaHUAM

6.1 MpuUroToBneHne rPagympoBOYHbIX PACTBOPOB KaaMus

6.1.1 OCHOBHOI pacTBOp KagmMusi KoHUueHTpauuein 10 mkr/cm3

OCHOBHOI1 pacTBOp roToBAT U3 KaAMMWA BbICOKON YMCTOThI (4.9) pacTBOpeHMeM HaBeCKuW B a30THOW Kuc-
note (4.3) nnnm n3 rco (4.10).

[na pa3basneHnss pacTBOPOB KagMUs UCNOMb3YIOT pacTBOP a30THON KNMCNoThl (4.4).

6.1.2 CTtaHfapTHbI pacTBOp KagmMunsa KoHueHTpauunein 0,1 mkr/cm3

10 cm3 ocHOBHOro pactBopa kagmusa (6.1.1) nomewatoT B MepPHY Kon16y BMecTUMocTbio 1 AM3 n 3a-
NOMTHAT KONIBYy pacTBOPOM a30THOW KMCNOTbI (4.4) 4O METKU.

6.1.3 T'pafynpoBOYHbIE PacTBOpPbl KagMus

FpafyvpoBOYHble pacTBOPbI FOTOBAT U3 CTaH4apTHOro pacTeopa kagmus (6.1.2). OCHOBHblE KOMMNOHEH-
Tbl MaTpuubl (MaTpWyHbI cOCTaB) rPajynpoOBOYHbIX U aHaNN3NPyeMbiX PacTBOPOB AO0/KHbI 6biTb Of4WHAKO-
BbIMW, T.€. TPaAyMpPOBOYHbIE PACTBOPbI AO0/MKHbI COAEPXaTb Te e peakTUBbl U B TEX Xe KouyecTsax, 4to u
aHanusnmpyemble pacTeopbl (8.2).

B Tabnuue 1 npusefeHbl KOMMNOHEHTbI rPafyMpoOBOYHbLIX PACTBOPOB, NPUTOTOB/IEHHLIX B MEPHbLIX Kosibax
BMecTumocTbio 100 cm3.

MpurotoBneHne rpagynpoBOYHOro pacteopa A: B MepHylo konby BmecTumocTbio 100 cm3 nmomewawT
3 cm3 uapckoli Bogku (4.5), 5cm3 bTopncToBOAOPOAHON KncnoTel (4.6). 50 cM3 HacbIWeHHOro pacteopa 6op-
HOW kucnoTol (4.8). 1 cM3 cTaHgapTHOro pacteopa kagmua (6.1.1) n pasbasnatoT Bogol (4.1) 4O MeTKu.

FpagyvpoBOYHbIE pacTBOpbl B 1 C roTOBAT Tak Xe. Kak rpajgynpoBOUHbI pacTBop A. f06aBNss 06beMBI
CcTaHfapTHOro pacTeBopa kagMmus, ykasaHHble B Tabnuue 1. Xon0CToi pacTBop 415 rpagyvpoBKy roTOBAT Tak
Xe, KaK Apyrue rpafympoBOYHble pacTBOpbl, HO 6e3 cTaH4apTHOro pacTeopa Kagmus.

[na yBenuuyeHus Konuyectsa TOYEK Ha rPafyupoBOYHOM KPUBO MOTYT GbiTb NPUTOTOB/IEHbI AOMNOHMN-
TesNbHble TPagyMpOBOYHbIE PACTBOPbLI KaAMUA APYTOi KOHLEeHTpaLmu.
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KoHLeHTpauumn rpaympoBOYHbIX PACTBOPOB NoA6upatrT A4Na Kaxaoro npubéopa.
FpafynpoBOYHbIE PACTBOPbLI XPAHAT B NOSIMMEPHbIX COCYax C repMeTUYHO 3aBUHYNBAIOLWMMUCS KPbILL -
kamu (5.8). Cpok xpaHeHus pacTBOpoB — He 6onee 3 mecsLEB.

Tab6nuya! — O6bembl peareHTOB AN NpurotoBneHnsa 100 cM3 rpagynpoBOYHbIX PACTBOPOB
O6bem peareHTa a MepHoii kosibe BMecTMocTbio 100 cm3, cm3
il peee s
BOUHbIN pac- [yVPOBOYHOM CTaHgapTHbIli pac PacTBop uapckoit ®TOPNCTO-0040" PacTBOp 60pHOI
TEO0p pacTBope MKr/am3 TBOP Kagmus BOAKN poaHas kvcnoTa KMCNOTbI

A 1.0 1.0 3 5 50

B 2.5 2.5 3 5 50

C 5.0 5.0 3 5 50
XonocToii 0 0 3 5 50

6.2 MoarotoBka aTOMHO-abCcop6UMOHHOTO cnekTpomeTpa k paboTte

ATOMHO-a6Ccop6LMOHHbIA cnekTpomeTp (5.9) noagrotaBnuealoT k pa6oTe B COOTBETCTBUU C MHCTPYKUUEN
no akcnayarauuu npuéopa.

6.3 locTpoeHue rpafynpoBOYHOrO rpadunka

YcTaHaB/MBalT Hy/NeBOe 3HaYeHWe aHa/IMTUYeCKOro CUrHana aToMHO-a6CcopbLUMOHHOro cnekTpomeTpa
B COOTBETCTBUM C MHCTPYKUMEH No akcnayatauum npubopa, UCNoMNb3ysa XONOCTOW pacTBop A5 rpagynpoBKu
(cm. Tabnnuy 1).

rpa,qyl/lpOBO'-IHble pacTBOpPbl KagMna BBOAAT B aTOMU3aTOp npm6opa M 3anncbiBalOT 3Ha4YeHUda aHaanTun-
yeckoro curHana. Kaxgoe usmMepeHue npoBoAsAT Mo TpU pasa W BbIYUCASIOT cpeHeapuMeTmyeckoe 3HaueHme.

Ha ocHOBaHWMW NOMYyYEeHHbIX 3HAYeHWii CTPOSAT rPafyMpOBOYHbIA rpaduk B KOOpAMHATaX: KOHLeHTpauus
Kkagmusa B pactBope (MKr/gm3) (0Cb abCuUMCC) — M3MEPEHHOE 3HAYEeHNe aHaIMTUYEeCKOro curHana (ocb opauHar).

FpafynpoBKy npu6opa nepuoauyeckn NpoBepPsIOT, NCNOJb3YSA rpajynpoBOYHbIe PaCcTBOPbI.

7 MNpurotoBneHne NpPoobbI

Mpoba Ana ucnbiTaHWMA npeacTaBnseT coboii aHanMTMYeckyw npoby TonaueBa, NPUrOTOBMIEHHYH MO
FOCT 10742 nnn T'OCT 23083. Mpoba fonkHa HAXOAUTHCA B BO34YLIHO-CYXOM COCTOSIHUK, AN1S1 Yero ee pac-
KnagbiBalT TOHKUM C/I0€M U BbIAEPXUBAIOT HA BO3yXe NPV KOMHATHOW TemnepaTtype B TeYeHne MUHUMasb-
HOro BpPeMeHU, He06xXoAMMOro ANA AOCTUXEHUA PaBHOBECUMA MEeXAY BMaXHOCTbio TonauBa M aTmocdepsl
nabopartopun.

Mepepn B3ATMEM HaBeckn Npoby TuiaTe/IbHO NepeMeLllBalT He MeHee 1 MUH. NPeAnoYTUTEIbHO Mexa-
HUYecknm cnocobom.

OfHOBPEMEHHO C B3ATUEM HaBECKW ANA aHanu3a oTbupalrT HaBeCku ANA onpefesieHus cofepxaHus
aHanuTu4yeckoi snarn no FOCT ISO 687. TOCT I1SO 5068-2 nnu FOCT ISO 11722.

8 lNMpoBeaeHne ncrnbiTaHUA
8.1 O3osieHne nNpob6bl TBEPAOro ToNAUBa

Macca 30/bl TONAMBa, KOTOpas Heo6xoauma A8 OAHOr0 onpefesieHns CoAepXaHusa Kagmus, cocTas-
naet He meHee 0.2 . VicxoAsa M3 3TOro, paccuuMTbiBaldT Maccy npobbl TBepAoro Tonavea, J4OCTaToO4YHY ANS
ABYX—Tpex onpegeneHnii kagMua 1 KoNm4ecTBO TUTNein 4Na 0301eHna. NpuroToBneHne 301bl ANA fanbHel-
Lwero onpefeneHna kagmua coBmeLLalT c onpegeneHnemM 30/1bHOCTU.

HaBeckn TonnvBa B3BELUMBAKOT B MPOKa/IEHHbIX 1 B3BELEHHbIX Turnsax (5.2) c npegenom gonyckaemol
norpewHocTn £ 0.1 mr. TonWwmMHa c/1os TonMea B TUTNe He foJ/XHa npesbiwartb 0.15 r/cm2. Turnu ¢ Haseckamm
nomMewiarT B X0N04HYO MydenbHyto neub (5.3) n B TeyeHne 14 HarpesBatoT o (450 £10) *C, BbigepxuBalT
npu 3Toil TemnepaTtype He MeHee 2 4. OKOHYaHUEM 030/1EHNA CUMTAETCHA OTCYTCTBME HeCropesLlero TonanBea,
4yTO onpeaensT BusyanbHo. ObLee BpemMs 030/1EHNSA HE AO/DKHO npeBbiwaTth 18 u.

Turnn oxnaxpalT Ha BO3Ayxe, a 3aTeM B 3KCMKaTope, B3BELUMBAKOT M PacCUMTbiBAOT 30/1bHOCTb TO-
nnusa npu 450 °C, kak cpefiHee apuchMeTU4eckoe 3Ha4yeHne 30/IbHOCTEW, pacCUYnTaHHbIX AN KaXA0ro Turns
(9.1). 3ony 06beMHAT, TWaTeNbHO NepeMeLlnBaloT U pacTupalT B araTtoBoli CTynke.

4
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8.2 MpuroToBaeHne pacTsopa A4 onpejeneHns Kagmusa

HaBecky 30/1bl Npn6anM3nTenpHo 0.2 I. B3BELWEHHYIO C NpejesioM AonyckaeMoi norpewHocty 0,1 wr.
nomeulialT B N1acTUKOBYH 6aHKy BMecTUMOCTbo 125 cm3 (5.6). lo6aBnsoT 3 cmM3 pacTBopa Lapckoil BOAKK
(4.5). 5 cM3 hTOPUCTOBOAOPOAHON KUCNOTHI (4.6) M NNOTHO 3aKpbiBalT 6aHKy 3aBMHUYMBAIOLLECA KPbILWKOW.
CnepyeT cobntogaTb OCTOPOXHOCTb Npu Aob6aBneHnn KACNOT K 30/e, Tak kak npu 450 °C He Bce kapboHaThl,
npucyTCTBYIOLWME B TONANBE, NOSHOCTLIO pasnararTcs.

MomewatoT 6aHKy Ha 2 4 B KUNALWYIO BOAAHYIO 6aHi0. 3aTem 6aHKy BbIHUMAIOT, OXfaxAatT A0 KOMHAT-
HOl TemnepaTtypbl 1 OCTOPOXHO OTBMHUMBAIOT KPbIWKY. MpunusaloT B 6aHKy 50 cM3 HaCbILWEHHOTO pacTeopa
60pHOW KMcnoThbl (4.8) 4N 06pa3oBaHNA KOMMIEKCHbIX COeAMHEeHUA ¢ hTopuAamMn, 3aBUHUMBAIOT KPbILLKY 1
CHOBa HarpeBalT 6aHKy B kunswieil BogsaHoN 6aHe B TeyeHne 1 4. BoiHMMaloT 6aHKy 13 BOAAHON 6aHu U CHOBa
ox/laxatT [0 KOMHATHOW TemnepaTypbl. He obpalialoT BHUMaHWe Ha TO. YTO 30/1a He Bcerfa pacteopseTcs
nonHocTblo. Cogepxnmoe 6aHKn KOIMYeCcTBEHHO NEePEeHOCAT B MEPHYI0 naacTukoByt konby (5.7) BMecTumo-
cTbto 100 cm3 n gobasnaoT Bogy (4.1) 4O METKM.

PacTBop X0/10CTOrO ONbITa, COAEPXaLinil Te Xe peakTuBbl B TEX Xe KO/MyecTsax, YTo 1 aHan3nupyemsblit
pacTBOp, rOTOBAT aHa/OTMYHbIM 06pa3oM, HO 6e3 HaBeCKn 30/bl.

8.3 OnpepeneHHo KagmMmusa B pacTsope AN UCNbITAHUA

PacTBop Ans onpegeneHns kagmus, NPUroTOBMEHHbI No 8.2, BBOAAT B atomusaTtop npubopa (5.9),
M3MEPSAIT 1 3aNnCbiBAOT 3HAYEHNE aHANIMTMYECKOro curHana. Kaxaoe namepeHve npoBoAAaT No Tpu pasa u
BbIUUCASAIOT cpefHeapudMeTuyeckoe 3HaYeHre aHaIMTUYEeCKOro curHana. KoHueHTpaunuo kagmusi B aHaam-
3npyemomM pacTtBope (Mkr/gm3) onpenensoT No rpagynpoBoyHomy rpaduky (6.3).

N3mepeHune abcopbumm pacTBopa X0/0CTOr0 ONbiTa NPOBOAAT Tak Xe, Kak aHa/M3mpyeMmoro pacTaopa.
KOHUeHTpaLuuo kKagMusa B pacTBOpe X0/10CTOro onbiTa (MKr/g4M3) onpeaensioT no rpafyupoBOYHOMY rpachuky.

MpumeyaHunsa

lEOI‘IyCKaIOTCH aflbTepHaTMBHblE METOAB!I PACTBOPEHUS 30/1bl, €CV MPU 3TOM BbINOMHAETCS TpeboBaHue Konunye-
CTBEHHOIO U3B/IEYEHNS KaaMUsA 13 30/1bl U NEPEBO/, 3/1IEMEHTa B pacTBop.

2 [lonyckaeTcsi NpurotoBeHre pactBopoB (pasfen 4) He 06bEMHbIX, & MacCOBbIX KOHLEHTpauuii nocne cooTeeT-
CTBYIOLLIMX NEepecyeTos.

3 MNpu onpegeneHny kKagmmna He JOMYyCKaeTCs W3MEHSATb MaTPUYHbIA COCTaB rPagyupOBOYHbLIX M aHaIU3UPYEMbIX
pactsopos (6.1.3).

4 ATOMHO-abCcoOp6LMOHHBbIE CNEKTPOMETPBLI C rpacnToBO NeYblo ABNSIOTCA Npubopamu, NoAXOAAMMMN ANs onpe-
AeneHvsa kagmus, T. K. UMeIOT HU3KYI0 TeMrnepaTypy atoMmusamn.

5 AnbTepHaTUBHO BMECTO NOCTPOEHUs rpafympoBOYHOro rpadinka /NoHO Nonb30BaTbCa METOAO0M A06aBOK.

9 O6paboTka pe3y/bLTaTtoB
9.1 30/bHOCTH

301bHOCTL NPO6bLI TBEPAOrO TONAMBa A3, %. paccuuTbiBalT nNo hopmyne

1
a-*-'Hoo, (D
>2 - n,)
roe T3— macca TUris ¢ 3000, T,
T, — Macca Turns, T,
T2— macca TUIa ¢ HaBeckoi Tonauea, r.

9.2 MaccoBas fons kagmus

MaccoByto L0110 KagMUsA B aHaNnTU4Yeckoi npobe Teepgoro Tonamea Cd°, Hr/r. paccumTbiBaloT No hopmyne
Cds5 " -—  Aa, )
T

rae p, — KOHUEeHTpauus KagMus B aHa/iM3vpyemMoM pacTBope, MKr/am3;
p0 — KOHUEeHTpauus KagMus B XO/1I0CTOM pacTsope, MKr/gm3;
T — Macca HaBecKu 30/ibl, B3ATOW A1 aHanu3a, T,
[la — 30/1bHOCTb aHanuTU4Yeckoii Npo6bl TBepaoro Tonauea. %.
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PesynbTaT aHanusa, npeactaBnstowmii coboil cpefHee apumMmeTMyeckoe 3HayeHue pesynbTaToB ABYX
napanfefibHbiX onpegeneHnii, BbIpaXeHHbIi Ha aHaIMTUYECKOE COCTOsAHWEe TOMIMBA, OKPYINsAT Ao 20 Hr/r.

MepecueT pe3ynbTaToB Ha Apyrve COCTOSHWSA TOMAWBA, OT/IMYHbIE OT @aHA/IMTUYECKOTO, MPOBOAAT MO
FOCT 27313.

10 MNpeun3noHHOCTbL

MpeuunsnoHHOCTL METOAAa XapaKkTepnu3yeTcsi NOBTOPSIEMOCTLIO ' M BOCNPOU3BOAUMOCTbI0 R NoyYeHHbIX
pe3ynbTartos.

10.1 lMoBTOpPsAEMOCTb I

PacxoxaeHne pesynbTatoB ABYX napasiiefibHbiX OnpeaefieHnil, NpoBefeHHbIX B TeYeHMe KOPOTKOro
NpoOMexXyTka BpeMeHU B 04HOI nabopaTopun OAHUM 1 TEM e OnepaTtopom C UCMOo/b30BAHMEM OAHONR U Tol
Xe annapartypbl Ha NpeAcTaBUTE/IbHbIX HABeCKax, OTOGPaHHbIX OT OAHOW U TOW Xe aHa/MTUUYECKOi nNpobsl
TBEPAOro TONNBA, He A0/KHO NPeBbilWaTh npeaesia NoBTOPSEMOCTH I, BbIUMCAEHHOTO No hopmyne

r—o0,16x- 1. 3)

rae X — cpefHee apuMeTMyeckoe 3HAUYeHWe pes3ynbTaToB OnpejesieHUus Kagmusi, NoJlyYeHHbIX B OLHOM
nabopatopuun, Hrir.
Ecnu pacxoxpeHune mexay pesynbtaramu 60oblue, 4eM npeges NoBTOPAEMOCTH, NOCTynatwT B COOTBET-
ctBun ¢ FOCT NCO 5725-6—2003. 5.2.

10.2 BocnpousBogmmocTtb R

PacxoxaeHune pe3ynbTaToB, KaxAblil U3 KOTOPbIX NpeacTaBnseT co6oii cpefHeapudmMeTMyeckoe 3Have-
HUe pe3ynbTaToB ABYX Napas/esibHblX onpeaesieHunii, NpoBeAEHHbIX B ABYX pasHbix nabopaTopusax Ha npes-
CTaBUTE/bHbIX NOPLUSIX, OTOBGPAHHbLIX OT OAHOI 1 TOii Xe Npo6bl Nocse nocreaHein cTaguu NPUIroTOBEHUS,
He [A0/IXHO NpeBbIWaTh Npefena BOCNPOM3BOAUMOCTH R. BbIYUCIEHHOTO No popmyne

R =0,22y ¢ 3. (4)

rae y — cpefHee apudMeTuyeckoe 3HavyeHue pesynbTaToB onpefesieHns KagMus, NosyvYeHHbIX B pasHbiX
nabopartopusx, Hrr.

11 MpoTokon ucnblTaHui

MpoTOKON MCAbITAHWI AOMXEH codepxaTb:

a) ngeHTndnkaun npoodbl:

b) CCbIIKY Ha HACTOALWMIA cTaHAapT;

C) AaTy NpoBefieHns UcnbiTaHns,

d) pe3synbTaTbl UCNbITAHUA C YyKa3aHNeM, K KaKOMY COCTOSSHUIO TON/IMBA OHW OTHOCATCS;

e) cojepxaHue Bnaru B aHanuTuyeckor npobe Tonnmea, ecnu pesynbtaTbl NpefcTaBfeHbl HA aHaNuTu-
yeckoe COCTOsIHME TonuBea.

f) napameTpbl cnekTpomeTpa 1 rpadyMTOBOI NeYn NpPu UcnbiTaHUU.
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MpunoxeHne A
(cnpaBoyHoe)

ConocTaBfieHne CTPYKTYpPbl HACTOALLEero cTaHjapTa co CTPYKTYpOi
NMPUMEHEHHOTO B HEM MEXAYHAPOAHOTO cTaHAapTa

Ta6nuuya Al

CTpyKTypa HACTOSLLEIO CTaHaapTa

CrpyKTypa MexayHapoaHoro ctaHgapta ISO 15238:2003
Paspen Pasnen
7 6
7
8
10 9
n 10
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