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Mpeancnoeue

Lienu n npyHumnel cTaHaapTusaummn B Poccuiickon ®egepaummn yctaHosneHsl PegepanbHbIM 3akOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHWYeCKOM perynMpoBaHuny», a npasuna npuMeHeHuns HauMoHanbHbIX
ctangaptoB Poccuiickoin ®eagepauum — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuinckon degepavumn.
OCHOBHbIe NOMOXEeHUs»

CBepeHUsi o cTaHpapTe

1 NOAMOTOBJIEH ®egepanbHelM rocyAapCTBEHHBIM YHUTAPHbBIM NpeanpuaTnem « MHCTUTYT ropoumnx
nckonaemblX — Hay4YHO-TEXHUYECKUA LLeHTP Mo koMnieKkcHol nepepaboTke TBepAbIX roproUmnX NCKONaeMblX»
(YN «MM») Ha ocHoBe cOBCTBEHHOMO ayTEHTUYHOMO NepeBoAa Ha PYCCKUIA AI3bIK CTaHAapTa, ykazaHHOro B
nyHkTe 4

2 BHECEH TexHnyeckum koMUTeTOM No ctaHgapTtusauumn TK 179 « TBepaoe MuHepaneHoe TonnmMBo»

3 YTBEPXXOEH W BBEAEH B AEWCTBWE Mpukasom GeaepanbHOro areHTcTBa No TeXHUYeckomy
perynupoBaHnio u metponorni ot 23 aekabpsa 2010 r. Ne 1040-ct

4 HacToswwin ctaHgapT siBNseTCA MoANMDULMPOBaHHBIM MO OTHOLLEHWIO K MEXAYHApOAHOMY CTaHAapTy
NCO 15238:2003 «Teepable MMHepansHele TonnuMea. OnpeaeneHne obwero kaamus syrne» (1ISO 15238:2003
«Solid mineral fuels — Determination of total cadmium content of coal») nyTem usmeHeHns otaenbHeIX hpas
(cnoB, 3Ha4YeHWIA NokasaTenei, CCbINOK), KOTOPbIE BblAeNeHbl B TEKCTE KYPCUBOM.

HaumeHoBaHWe HacTosWero ctTangapTa U3MeHeHO OTHOCUTENbHO HaUMEHOBAaHUS YKa3aHHOMo MexXay-
HapoAHOro cTaH4apTa B CBA3M C paclumpeHnemM obrnactn pacnpocTpaHeHUs Ha Bce BUubl TBEpAOro MUHepanb-
HOro TOMNMBA.

Mpu npUMeHeHNW HacTosLLEero cTaHaapTa pekoMeHAYeTCA UCNOMb30BaTh BMECTO CChIIOYHbIX MeXayHa-
POAHBIX (perroHanbHbIX) CTaHAapTOB COOTBETCTBYOLME UM HaLMoHarbHble cTaHaapThl Poccuiickol deaepa-
UMM M  MEeXrocydapCTBeHHble CcTaHAapTbl, CBEAEeHWA O KOTOpbIX MpuBedeHbl B AONOMHUTENbHOM
npunoxenum A

5 BBEJEH BIEPBbIE

UHpopmayusi 06 UMeHeHUAX K HacmosiueMy cmaHoapmy rybrukyemcsi 8 exe200HO u30agaemMom
UHhopMayUOHHOM yKa3amere «HayuoHanbHbie cmaHOapmbl», @ MEKCM U3MEeHeHUU U r10fipasoK — 8 eXxeMe-
CAYHO u3dasaeMbix UHOPMaYUOHHBIX YKasamersix «HayuoHanbHble cmaHOapmbl». B criydae nepecmMompa
(3ameHbli) unu ommeHbl Hacmosiwea0 cmaHdapma coomeemcemsyroujee ysedomieHue 6ydem onybnukosaHo
8 eXeMecs4YHO U3dasaeMoM UHopMayUOHHOM yKa3amerie «HayuoHanbHbie cmaHOapmbl». Coomeemcmeay-
towast uHghopmauyusi, yeedomreHue U meKkcmel pasmMeLaomcesi makxe 8 UHgopmayuoHHol cucmeme obuwezo
rosib308aHuUs — Ha oghuyuanbHomM calime @edeparnibHO20 a2zeHmcmea 10 MeXHUYECKOMY pe2ynupos8aHuio U
Memporozauu e cemu IHmepHem

© CraHgapTuHodopm, 2012

HacTosAwui ctaHaapT He MOXeT GbITb MONTHOCTLIO UMK YAaCTUMHO BOCNIPOU3BeAEH, TUPaXUPOBaH U pac-
npocTpaHeH B kauecTBe ocuumanbHoro usaaHus 6es paspelueHuns deaepanbHOro areHTCTBa No TeXHUYECKo-
MY perynmpoBaHuio U MeTPONornun
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BBeneHue

MaccoBasi 4ons kaamns B TBepAbIX roptounx uckonaemolx konebnetcs 8 cpeagHem ot 0,01 % 0o 0,0001 %
(01100 go 1r1/7). B cooTBETCTBUM C TAKUM YPOBHEM CPEOHNX COAEPXKAHWUMN KAAMUA OTHOCAT K MasbIM U MUKPO-
3aneMeHTam HeopraHM4eckUX KOMMOHEHTOB TBEPAbIX TONMMB. BLICOKMX coaepXaHunii kagmns B TBEpAbIX TOMW-
Bax He oBHapyxeHo.

Kagmui sasnsetcs NeTy4nM srieMeHToM, U Mpu 0BbIMHOM peXxumMe 030M1eHUs TONMUB [TemnepaTypa 030-
neHus — (815 £ 10) °C] BoaMoxHbI noTepu kagMmusi. O6pasosaHue razoobpasHbix CoeANHEHNIA KagMus Npounc-
XoauT npun TemnepaTtypax Bolwe 500 °C, noaToMy pekoMeHayeMas TeMnepartypa 0305eHUs npu onpegeneHnm
kagmusa coctasnsieT (450+10) °C.

Mpw TouHOM cobrtodeHNM METOANKN PASNOXKEHWA 3011, pernameHTUPOBaHHOM B HACTOsALWEM cTaHaapTe,
AocTuraeTcst KONMYECTBEHHOE U3BNeYeHe Kaamusi U3 30 TOMNMUB.

Kagmuin onpegensioT B NONy4YeHHOM pacTBOpe METOAOM HennameHHOW aToOMHO-abcopBLUOHHOM cnek-
TpomeTpuu c aToMmusauneit B rpadputosoid nedn (AAC ).

YyBCTBUMTENBHOCTE MeToAa KONMMYECTBEHHOro onpeaeneHus KagMusi ¢ NOMOLLbID aTOMHO-abcopb-
LMOHHOro cnekTpomeTpa coctaensaeT 10-3 % — 104 %, a oOTHOCUTellbHas NOrpeLHoCTs MeToaa B Lienom —
10 % — 15 %.

Mpu CXXUraHNM U TEPMUIECKOM PasNoXeHUM TOMUB B MPOMBILLIIEHHLIX YCNOBUAX NpoucxoauT o6pasoBa-
Hue rasoobpasHbIX COeaUHEHNA KaaMUs, MO3TOMY 3TOT 3M1IEMEHT OTHOCUTCS K NOTEeHLUManbHO onacHbIM Ans
oKkpyxatowen cpeabl. Kagmuin aBnsieTca 3NeMeHTOM — aHanorom UuHka, HO B OTNWYME OT LMHKA KaaMuUid
6onee neTy4 1 elle 6onee TOKCUYEH, YEM LIMHK.

B HacTosLWMIA cTaHAapT BKNHOYEHbI A0NONHUTENbHbIE Mo 0THoweHuo KMCO 15238 TpeboBaHus, oTpaxa-
toLme noTpebHOCTU HaLMOHaNbHOMW 3KOHOMUKM rocyAapcTBa, 8 UMEHHO!

- Bo6nacTu pacnpocTpaHeH s KOHKPeTU3MPOBaHbl BUALI TBEPAOro MUHEPabHOro TONMNBA;

- MOAroTOBKa K UCMbITaHUAM BblAerneHa B 0TAeNbHbIN pasgen.
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(UCO 15238:2003)

HAUWOHANBbHBLIN CTAHOAPT POCCUMCKOW SGEQREPALMUM

Tonnueo TBepaoce MUHepanbHoe
ONPEOENEHUE COAEPXAHUA OBLUEIrO KAOMUA

Solid mineral fuels.
Determination of total cadmium content

Oara BBegeHna — 2012—07—01

1 O6nacTb NnpyuMeHeHus

HacTosawuin ctaHaapT pacnpocmpaHsemcs Ha nugHUmsl, bypble, KaMeHHbIE yaiiu, aHmpauyumal, 20p0-
que craHybl, rpodykmsei oboe2aujeHus], bpukemsi U KOKC (Oaitee — meepdoe MUHepalibHOEe Moriueo) uycra-
HaBnuBaeT MeToA onpeaerieHust coaepkaHusi obLiero kagmust yTeM KUCMOTHOTO PasroXXeHWUa 30bl ToNnMea
N HennameHHoW aToMHO-abCcopOUMOHHON CMEeKTpOMEeTpun ¢ aToMusaumen kagmus B rpacduUToBOA neqn
(AAC ).

n pumMmevaHne — MeTtoa HENPUMEHNM K CaMOBOCNIIaMEHAILLIMMCA YITIAM.

2 HopmaTuBHbI€e CCbINKKU

B HacTosWeM cTaHaapTe UCMoNb30BaHbl HOPMATUBHBIE CChINKX Ha crieaylolme cTaHaapThl:

FOCT P UCO 5725-6—2002 To4yHocmb (npasunibHOCMb U Npeyu3UoOHHOCMb) Memooos u pesyilbma-
mos usmepeHull. Yacme 6. Ucrionb3oeaHue 3HavyeHull moYHocmu Ha rnpakmuke

FOCT P 51760—2001 Tapa nompebumensckas nonumepHasi. Obujue mexHudeckue ycrnosust

FOCT P 52501—2005 (MCO 3696:1987) Boda dna nabopamopHozo aHau3a. TexHu4eckue ycrnosus

FOCT P52917—2008 (MCO 11722:1999, UCO 5068-2:2007) Tornnuso meepdoe MuHepasnsHoe. Memo-
Obl oripedeneHusi 8fiagu & aHaumuyeckol npobe

FOCT P 53228—2008 Becbi Heasmomamu4deckozo delicmausi. Yacme 1. Memponozudeckue u mexHu-
yeckue mpebosaHus. VicneimaHusi

FOCT 1770—74 (MCO 1042—83, ICO 4788—80) lMocyOa mepHasi nabopamopHas CMeKIIsiHHasl.
HunuHOopsl, MeH3ypKu, konbbl, npobupku. Obuue mexHu4ecKue ycrioeusi

FOCT 3118—77 Peakmusni. Kucrioma consaHas. TexHu4yeckue ycrnosus

FOCT 4461—77 Peakmusesi. Kucrioma azomHas. TexHudeckue ycrosus

FOCT 6563—75 U30enusi mexHudyeckue u3 briazopodHbIX MeMaIios U crnaeos. TexHu4eckue ycrosust

FOCT 6709—72 Boda ducmunnupoeaHHas. TexHu4deckue ycrnosus

FOCT 9656—75 Peakmueeni. Kucnoma 6opHas. TexHudeckue ycriosust

FOCT 10484—78 Peakmusni. Kucrioma ¢pmopucmosodopodHasi. TexHudeckue ycrosus

FOCT 10742—71 Yanu 6ypbie, KaMeHHbIe, aHMpayum, 20proYue CriaHUbl U yeonbHbie bpukemsi. Memo-
Ob1 ombopa u nodzomosku rpob 05151 nabopamopHbIX ucrnsimaHull

FOCT 13867—68 Npodykmel xumudeckue. ObosHaueHue yucmomal

FOCT 19908—90 Tuanu, 4awku, cmakaHbl, Konibbi, BOPOHKU, TPOBUPKU U HAKOHEYHUKU U3 [IPO3padHo20
Kkeapuesozo cmekna. Obuue mexHU4YecKue ycrosusi

FOCT 22860—93 Kadmuti sbicokoli Yyucmomsl. TexXHUYecKue ycriogust

FOCT 23083—78 Kokc kameHHOy20/1bHbIU, nekoeblll u mepmoaHmpauum. Memoos om6opa u rnodzo-
mosku ripob 0ng ucrbimaHull

U3paHne opnunansHoe
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IFOCT 25336—82 Nocyda u obopydosaHue riabopamopHsie cmeKIIsiHHbIe. Turbl, OCHO8HbIE napamem-
Ppbl U pa3mepbi

IFOCT 27313—95 (MCO 1170—77) Tonnueo meepdoe MuHepasnsHoe. Obo3HavyeHue riokasameneli
Kavyecmea u ¢hopMyrnbl iepecyema pe3ynbmamos aHanu3a Onsl pa3/iuyHbIX COCMOosHUlU monnuea

FOCT 27589—91 (MCO 687:1974) Kokc. MemoOd onpedeneHusi enazau 8 aHanumuyeckod ripobe.

I1p ume yaHue— lNpunons308aHuu HACMOSAWUM cmaH0apmom yenecoobpasHo rnposepums delicmeue cCbi-
NI04HBIX cmaHOapmos 8 uHghopmayuoHHOU cucmeme obuwie20 roL308aHus — Ha oguyuansHoM calime ®edepansHO20
azeHmcmea o MexHUYecKoMy pe2ynuposaHuro U memposnoauu 8 cemu ViHmepHem urnu ro exe200H0 u3fasaemMomy
uHgbopmayuoHHOMy yKkasamenio «HayuoHansHbsie cmaHO0apmei», KOmopsil orybnukosaH 1o cocmosHuio Ha 1 aHeaps
mekyujezo 200a, U 110 CO0M8eMCMayWUM eXeMeCA4YHO u30asaembiM UHGhOPMaULOHHBIM yKa3amensam, orybrnukosaH-
HbIM 8 mekyuiem 200y. Ecnu ccbinoynbiii cmaHOapm 3amMeHeH (U3MeHEeH), Mo rpu Mofib308aHUU HACMOSALWUM cmaHoap-
mowm criedyem pykosoO0cmeosama s 3aMeHsIIOUUM (U3MEHeHHbIM) cmaH0apmom. Ecnu cebinoytblli cmaH0apm ommeHeH
663 3aMeHbl, MO 10/10)kKeHUe, 8 KOMOPOM 0aHa CChIfIKa Ha He20, MPUMEHSIeM S 8 Yacmu, He 3ampazausaioulet 5my CChinKy.

3 CywHocTb MeTOoAa

CyuwHoCTb MeTOAa 3akrovaeTcs B 0301eHMM Nnpob bl TBepAoro Tonnvea npu temnepartype (450 +10) °C,
pasnoXeHUN 3051bl CMeCbI0 KOHLEHTPUPOBAHHLIX COSISIHOW, a30THOW U (PbTOPUCTOBOAOPOAHON KUCMOT npu
HarpeBaHuUu Ha KUNswen BoasiHon 6aHe B npucyTcTBUM HBopHON kUcnoThl. CogepkaHue KagMus B aHanusupye-
MOM pacTBOpe KOnuMyecTBeHHO onpegensioT metogom AAC [TI, ucnonbays aHanUTUYECKYIO NIMHWUIO Kaja-
MU — 228,5 HM, Mo rpagynpoBOYHOMY rpacbuky.

4 PeaktuBbl

Mpun npoBeaeHUM UCMIbITAHUIA ceyeT UCTIONb30BaTb XMMUYECKUE PeaKTUBbI, CTeNeHb YUCTOThI KOTOPbIX
He HMXKe 4.g4.a.no FOCT 13867.

4.1 Bopga 2-i ctenenn ynctotel no FOCT P 52501. AuctunnupoBaHHyio Boay no MOCT 6709 asaxabl
neperoHstoT B annapaTtype 13 KBapL,eBoro cTeksia Unv nogsepraoTt AeUoHn3aLUum.

B cooTBeTcTBUM ¢ TpeboaHuamn FTOCT P 52501 Boay 2-i1 cTeneHu YNCTOTbI XpaHAT B repMeTudeckn
3aKpbITOM Tape U3 NONUaTUeHa BbICOKOro aasneHus unu nonunponunena no FOCT P 51760.

4.2 Kucniota consiHas (HCI) koHLeHTprpoBaHHan NNOTHOCTLIO p,, = 1,19 r/cm® no FOCT 3118.

4.3 Kucnota aszoTtHast (HNO,) KOHLEHTPUPOBaHHas NAOTHOCTLIO py, = 1,42 r/cM® no FOCT 4461.

4.4 KncnoTa asoTHasi, pacTeop ¢ 06bemMHon gonen 1 %.

4.5 LlapckasiBogka (agqua regia), pacteop. CMeliMBatoT No 06bemMy oHy YacTb a30THOW KUCMOThI (4.3) ¢
TPEeMs 4YacTAMU CONAHON KACTOThI (4.2) naobaBsnsoT ogHYy YacTb Boabl (4.1). PacTBop XpaHeHUIo He NOANEXHUT.

4.6 Kucrniota dropuctoBopgopoaHast (HF) KOHLEHTPUpOBaHHas MMOTHOCTLIO P,y = 1,15 ricM® no
FOCT 10484.

MpwuMedyaHun e — PTOPUCTOBOAOPOAHAS KNCNOTa RA0BUTA, pa3pylwaert ctekno. Mpm pabote ¢ pTopncToBoao-
pOAHOW KMCNOTON cnepyet cobnogarte OCTOPOXKHOCTb.

4.7 Kucnota 6opHas (H;BO;)no FOCT 9656.

4.8 Kucnota 6opHas, HacklLeHHbIN pacTeop. PacTeopsoT 60 r 6opHomn kucnoTel (4.7) B 1 am3 ropsaven
Bodbl (4.1), oxnaxgaloT U JaloT OTCTOATLCS B TeYEHUEe TpexX CYToK. YMCThI pacTBOp OTAENsIOT OT ocaaka
nekaHTauumen.

4.9 Kagmuin Beicokon YncToThl no FOCT 22860, cTeneHb YACTOThI Kaamus BoiLle 99,99 %.

4.10 locyaapcTBeHHbI cTaHgapTHeIn obpasel (FCO) cocTaBa pacTBopa KaTuoHa Kagmua —
FCO 7874-2000, maccoBas koHUeHTpauus 1 r/am3. MNpedHasHadeH AN rpadyMpoBKA CpeacTs U3MepeHuin, B
TOM Yncne aTOMHO-abcopOLMOHHBIX CNEKTPOMETPOB.

5 Annapartypa

5.1 Becbl nabopatopHble no FTOCT P 53228 c npegenoM gonyckaeMoii norpeliHocty +0,1 mr.

5.2 Turnn nnn Yawkn u3 npospadyHoro keapuesoro ctekna no MOCT 19908 wnu n3 nnatuHbl No
FOCT 6563 ans 0301eHUs TOMMMBa, BMECTUMOCTbLIO 0Koo 50 cm3.

5.3 MydenbHas neyb ¢ 3NeKTpoHarpeBoM 1 TepmoperynsiTopom, obecneyrBaroLLMM NOCTOAHHYIO TEM-
nepaTtypy (450 £ 10) °C.

5.4 BopasHasa 6ana.
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5.5 CreknsHHas nocyada. KannbposaHHble MepHble cpeacTsa (MMneTku, 6ropeTku, MepHble Konbbl, cTa-
kaHbl 1 ap.) no FTOCT 1770 nTOCT 25336.

5.6 lMnacTukosble 6aHKW, M3roTOBMNEHHbIE U3 NONU3TUNEHa BEICOKON NpoyHocTu (HDPE) unn ns dtopu-
poBaHHOro aTuneHnponuneHa (FEP), BMecTUMocCTbio 125 cM3, ¢ 3aBUHYMBAIOLLMMACS KPBILLIKAMU, CNOCOBHbIE
Bblaepxunsatb Temnepatypy 130 °C, 6yay4un repmeTNUHO 3aKPbITBIMU 1 COAEPXKALLUMMM KUAKOCTb.

5.7 MepHble konbbl, U3roTOBMEHHbIE 13 NONNATUNEHA BbICOKOW MpodHocT (HDPE) unuus dptopuposan-
Horo aTuneHnponunexa (FEP), BMecTumocTbio 100 cmS.

5.8 lMonumepHan Tapa, U3roToBMNEHHAsA U3 NONUSTUNEHA BbICOKOTO AaBMNEHWS UMK NONUNponuneHa no
FOCT P 51760, repMeTn4YHO 3akpbiBaOLWAsICA 3aBUHYMBAOLIMMUCS KPbIKaMU, ANs XpaHeHus Bodbl W
pPacTBOPOB.

Mepenvcnons3oBaHUeM Tapy 3anonHAKT PacTBOPOM a30THOM KUCNOTHI (4.4) M OCTaBMAIOT HE MEHee YeM
Ha 48 4. 3aTeM cocyabl TLaTeNLHO NPOoMbIBaoT BoAow (4.1).

5.9 ATOMHO-abcopbLUMOHHBIN CNEKTPOMETP C aToMu3aLelt B rpadpuTOBOM Neyun, 4onycKatoLW i Koppek-
unto poHa. Mpunbop pgormkeH obecneunBaTb TOYHOCTb U3MEPEHNS KOHLEHTPALMM KagMUsa B pacTBopax, CooT-
BETCTBYHOLLYI0 TpeboBaHMsAM HacTosILLero ctaHaapTa.

Tun npnbopa aomkeH 6bITb cepTUdULMPOBaH, 3aperncTpupoBaH B FocyapcTBEHHOM peecTpe cpeacTB
N3MepeHniA 1 AonyLUeH K npumeHeHuio B Poccuiickoin Peaepavimn.

6 MoaroToBKa K UCMbITAHUAM

6.1 MpurotoBneHue rpagyMpoBOYHbIX PACTBOPOB KagMua

6.1.1 OCHOBHOW PacTBOp C KOHLeHTpaumen kagmua 10 Mkr/cm®

OCHOBHOW pacTBOpP rOTOBAT U3 KaAMWS BEICOKOW YMCTOThI (4.9) pacTBOpeHMeM HaBeCKU B a30THOW KUCTIO-
Te (4.3) nnuna FCO 7874-2000 (4.10).

Ons pasbaBneHnsi pacTBOPOB KaaMUS UCMONb3YOT pacTBOP a30THOM KNCHOTHI (4.4).

6.1.2 CTaHAapTHbIN pacTBOp ¢ KOHLUEeHTpauuein kagmusa 0,1 mkricm?

10 cm3 ocHoBHOroO pacTBopa kagmua (6.1.1) nomellaloT B MepHyto konby o6bemoM 1 AM3 1 3anonHAT
konby pacTBOPOM a30THOW KUCNOThI (4.4) 10 METKM.

6.1.3 NpagyupoBoUHble pacTBOpPbI KAAMUA

pagynpoBoOYHbIE pacTBOPbI FOTOBAT U3 CTaHAAPTHOro pacTeopa kagMusa (6.1.2). OCHOBHbIE KOMMOHEH-
Tbl MaTPULBI (MATPUYHBIA COCTAB) rpafyUPOBOYHbIX 1 aHANU3NPYEMbIX PACTBOPOB A40SKHbBI ObITb 0ANHAKOBHI,
T.€. rPaynpoBOYHbIE pacTBOPbLI AOMKHbBI COAEPXKaTb TE XXe peakTUBbI U B TEXKE KONUeCcTBaXx, YTo U aHanusu-
pyemble pacTeophl (8.2).

B tabnuue 1 npuBeaeHbl KOMNOHEHTBI FPagyUpOBOYHbLIX PACTBOPOB, MPUIOTOBMNEHHbIX B MEPHbIX KOonbax
o6beMom 100 cm3.

MpuroTosneHne rpaayMpoBOYHOro pacTeopa A: B MepHyto kornby obbemom 100 cm® nomeluatoT 3 cmd
uapckoii Bogku (4.5), 5 cm® propuctoBogopoaHoit kucnoTsl (4.6), 50 cm3 HacklleHHoro pacTBopa 60pHOiA kuc-
nothbl (4.8), 1 cm3 cTaHgapTHoro pacTeopa kagmus (6.1.1) u pas6asnsiioT Bogoi (4.1) A0 MeTKM.

MpagyvnpoBoYHbIE pacTBOpbl B M C roTOBAT Tak ke, kak rpagayMpoBOYHbIiA pacTBop A, 106aBNAs 06beMbl
cTaHAapTHOro pacTBopa Kaamusl, ykaszaHHble B Tabnuue 1. XonocTon pacTBop Ans rpagynpoBKn roTOBAT Tak
Xe, Kak Apyrue rpayMpoBoYHble pacTBOpbl, HO 6e3 cTaHAapTHOro pactTeopa KaaMusi.

[na yBenuMyeHus KonM4ecTBa ToYeK Ha rpagyupoBOYHON KPUBOI MOTYT BbITh NPUroTOBNEHbLI AOMOMHU-
TernbHbIe rpagyupoBOYHbIE PACcTBOPLI C APYTMMWN KOHLEHTpaUUAMU KaaMnA.

KoHueHTpauum rpagynpoBoYHbIX pacTBOPOB NoaGupatoT Ans kaxaoro npubopa.

paaynpoBOYHbIE PACTBOPLI XPAHAT B NOIMMEPHBIX COcyAax C repMeTUYHO 3aBUHYMBAIOLMMACA KPbILL-
kamu (5.8). Cpok xpaHeHuUs pacTBopoB — He 6onee 3-X mec.

Ta6nuya 1 — O6bembl peareHToB ist NpuroToBneHusi 100 cm® rpaayMpoBOYHbIX PacTBOPOB

KoHueHTpaums OGbem peareHTa B MepHoii konbe o6bemom 100 cm®, cm®
'papynpoBoUHbIN Kagmus B
pacTtsop rpagyvpoBOYHOM CTaHAapTHOro pacTeopa uapckon | hTopucTo-sogopoa- | pactsopa GopHoun
pactBope, mKr/om3 pacrBopa kagmus BOAKKU HOW KUCNOTbI KUCNOTbI
A 1,0 1,0 3 5 50
B 2,5 2,5 3 5 50
C 5,0 5,0 3 5 50
XonocTon 0 0 3 5 50
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6.2 MoproToBka aTOMHO-a6cop6LMOHHOTO cCNeKTpomMeTpa Kk paboTte

ATOMHO-abcopbLIMOHHbIN cnekTpomeTp (5.9) noaroTaBnMBaloT K paboTe B COOTBETCTBUM C UHCTPYKLIMEN
no aKcnnyaTauumn npubopa.

6.3 lMocTpoeHue rpagyupoBoYHOro rpacpuka

YcTaHaBNMBaloT HYNEeBOE 3HAYeHWe aHanMTUYeckoro curHana aToMHo-abcopbLIMOHHOrO cnekTpomeTpa
B COOTBETCTBUM C UHCTPYKUMEN NO 3KCnyaTaumum npubopa, Ucnonb3ysi XoNocTon pacTBop ANst rpagyupoBKU
(cm. Tabnumuy 1).

MpagynpoBoYHbIE PAcTBOPLI KAAMUSA BBOAAT B aToMM3aTop Npubopa 1 3anucbiBatloT 3HaYeHUst aHanuTu-
yeckoro curHana. Kaxgoe nsmepeHve nNpoBOAST NO TpU pasa M BbIMUCTSIOT cpefHeapudMeTnyeckoe 3Ha-
YyeHue.

Ha ocHoBaHUM Nony4eHHbIX 3Ha4YeHUIN CTPOSAT rpadynpoBOYHBIN rpaduk B kKoopauHaTax: KoHUEeHTpauust
KagMusl B pacTBope B MKI/OM® (ocb abcumcc) — M3MepeHHas BefiMuMHa aHanmMTUYecKoro curHana (ocb
opavHar).

paaynpoBKy Nnpubopa Nnepruognuveckn NpoBepsItoT, UCNONb3Ys rpafyUpoBOYHbLIE PACTBOPHI.

7 MpuroToBneHue Npoobl

Mpoba ansa ucnelTaHna npegcTasnsaeT cobon aHanuTuieckyto npoby, npurotosneHHyto no FOCT 10742
nnurOCT 23083. Mpoba AomKHa HAX0AUTLCA B BO3AYLLIHO-CYXOM COCTOSIHUM, ANSiYEro ee packnaabiBaloT TOH-
KM CITOEM W BbIAEPXKMBAIOT Ha BO34yXe NpU KOMHATHOW TeMnepaTtype B TeYEeHUe MUHUMANbHOrO BPEMEHU,
Heo6XxoaMMOro AN AOCTUKEHNSI paBHOBECUS MeXJy BNaXHOCTbIO TonnuMea u atmocdepbl nabopaTtopuu.

Mepea B3ssTMEM HaBecku NpPoby TaTeNbHO NepemMeLLnBatoT He MeHee 1 MUH, MPeAnoYTUTENLHO Mexa-
HUYeCcKnM crnocobom.

OpaHOBpPEMEeHHO CO B3ATMEM HaBECKW A1l aHanu3a oTouparoT HaBeckun Anis onpeaeneHysa coaepXaHus
aHanuTtudeckor snarm no FOCT P 52917 unu FOCT 27589.

8 lMpoBepeHue ucnbiTaHUs

8.1 O3oneHue npobbl TBEpAOro TONNMBa

Macca 3onbl TONNMBA, KOTOpast Heobxoanma Anst o AHOro onpeaeneHusl coaepXkaHus KaaMns, CocTaBns-
eT He meHee 0,2 r. Ucxoas na aToro, paccumTbiBaloT Maccy npobbl TBepAoOro TonnuBa, 4OCTaTOuHYo Anst
OBYX-Tpex onpeaeneHnin KagMus, U KONMYeCTBO TUrMen Ans o3oneHust. [NpurotosneHne 3onbl Ans AanbHenLe-
ro onpeaenieH’st KaaMusi COBMELLLAIOT ¢ onpeaeneHneM 3051IbHOCTU.

Hasecku Tonnvea B3BeLLMBaIOT B NPOKaneHHbIX U B3BELLEHHbIX TUMisX (5.2) ¢ npeaenom gonyckaeMon
norpewwiHocTi +0,1 Mr. TonwuHa cnos ToNNMBa B TUITe He AofMkHa npesbiwaTth 0,15 r/cM2. TUrnu ¢ HaBeckamin
nomeLLaoT B XOSoAHYo MydernbHyto neys (5.3) B Teverune 14 Harpesaiot Ao (450 + 10) °C, BeigepXxuBaloT npu
aToM TeMnepaType He MeHee 2 4. OKoOHYaHWEeM 030J1EHUs CYUTaeTCH OTCYTCTBUE HecropeBLUIero TonnMea, 4to
onpeaensitoT Bu3yanbHo. ObLiee BpeMst 030MeHUs1 He [OIPKHO NpeBbiwaTth 18 .

Twvrnu oxnaxaaloT Ha BO3AyXe, a 3aTeM B 3KCMKaTope, B3BELUNBAIOT U pacCUNTbIBAIOT 30S1IbHOCTbL TONNUBaA
npu 450 °C kak cpegHeapudmeTUieckoe 30fbHOCTEN, paccumMTaHHbIX Ans kaxaoro Turns (9.1). 3ony o6vean-
HSIIOT, TLLATesbHO NepeMeLlnBaloT U pacTUpaloT B araToBOW CTYIKE.

8.2 lMpurotoBneHue pacTBopa AnNA onpeaeneHns KagMus

Hagecky 3onb1 okono 0,2 r, B3BeLLEHHY!0 C NpeAernom gonyckaemMoii norpewwHoct + 0,1 Mr, nomerlaioT B
nnactukoByto 6aHky BMecTUMocTbio 125 cm3 (5.6). [lo6asnatoT 3 cm3 pacTBopa Liapckoit Boaku (4.5), 5 cm3 To-
pUCTOBOAOPOAHON KACIOTHI (4.6) U NNOTHO 3akpbIBaloT HaHKy 3aBUHYMBAIOLLIECA KPbILLKOW. CneayeT cobnio-
OaTb OCTOPOXHOCTb NpU AobaBneHUn KUCHOT K 3o5e, Tak kak npu 450 °C He Bce kapboHaThl, NPUCYTCTBYIOLLME B
TONNUBE, NOJTHOCTLIO pasnaralTcs.

MomewatoT 6aHKy Ha 2 4 B KUNsiLLyO BoAsiHYto 6aHio. 3aTeM 6aHKy BBIHAMAIOT, OXNaXKaarT 40 KOMHaTHON
TeMnepaTypbl U OCTOPOXHO OTBUHUYMBAIOT KpPbILIKY. MpunueatoT B 6aHky 50 cM3 HacklleHHoro pacTeopa 6op-
HOW KucnoThbl (4.8) AnsA 06pasoBaHUs KOMNIEKCHBIX COeAUHEHWI ¢ (hTopUAaMU, 3aBUHUMBAIOT KPLILLKY U CHOBA
HarpeBaloT 6aHKy B Kunsile BogsiHol 6aHe B TeueHue 14. BoiHumaloT 6aHKy us BoasiHo 6aHM 1 CHOBa oxniax-
AaloT 0O KOMHATHOW TemnepaTtypbl. He obpaluaioT BHMMaHWe Ha To, YTO 30Ma He Bcerga pacTBopsieTcs
nonHocTbio. Coaepxxumoe BaHKU KONMYECTBEHHO NEPEHOCAT B MEPHYIO NNacTukoByto konby (5.7) o6bemom
100 cm? n gobaensoT Boay (4.1) A0 MeTKU.

PacTBop x0nocToro onbiTa, coaepXallvii Te Xe peakTUBbI B TEX KEe KONUYeCcTBaX, YTo U aHaNn3mpyeMbIn
pacTBOp, FOTOBAT aHanorMyHLIM 06pasom, Ho 6e3 HaBeCku 301bl.

4
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8.3 OnpepaeneHne KagMus B pacTBOpe AN UCMbITaHUA

PacTBop Ana onpeaeneHns kagMmusi, MpUroTOBMNEHHBIR No 8.2, BBOAAT B atomusaTop npubopa (5.9),
N3MepsaoT U 3an1CbIiBaOT BEMUYMHY aHanUTUYecKoro curHana. Kaxaoe nsmepeHvue nposodsaT no Tpy pasa u
BbIYMCMAT cpeagHeapudmeTnyeckoe sHa4eHne aHanMTuyeckoro curHana. KoHueHTpauuio kagMus B aHanm-
31MpyeMoM pacTsope B MKI/AM3 onpeaensiioT No rpagyMposouHoMy rpacuxy (6.3).

NamepeHne abcopbLum pacTBopa XONOCTOro OnbiTa MPOBOAAT Tak e, Kak aHanusmpyemoro pacteopa.
KoHLeHTpaLmio KaAMWs B pacTBOPE XONOCTOro OnbITa B MKI/AMS3 onpedenstoT no rpaaynpoBoHHOMY rpaduky.

MpumevaHwusn

1 OonyckalTcs anbTepHaTUBHbIE METOAbl PACTBOPEHUs 3011, ECNN NpKU 3TOM BbiNONHsAeTcs TpeGoBaHwe Konm-
YeCTBEHHOI0 M3BNeYeHNs KagMuys 13 3011kl U MEPeBoa S1eMeHTa B pacTBop.

2 [onyckaeTcsi NpUroToBrneHne pacTBopoB (pa3gen 4) He 06beMHbIX, @ MacCOBbIX KOHLUEHTpauWi nocne coor-
BETCTBYIOLMX NEPEeCcYEToB.

3 MMpu onpeaeneHnn kKaaMms He JONYCKaeTCs UBMEHATb MaTPUYHBIN COCTaR rPagyupOBOYHbIX M aHannampyemblx
pacTteopos (6.1.3).

4 ATOMHO-a6CcopBLUMOHHBIE CNEKTPOMETPbI C rPatMTOBON NeYbio ABAIOTCS Npubopamm, NoAXOAAWMMU 45 onpe-
AeneHusi KagMus, T. K. UMEIOT HU3KYI0 TemnepaTypy atoMmaaumu.

5 Momumo cnocoba onpegeneHusi KAAMUA C MOMOLLBIO FpagayvpoOBOYHOTO rpadomka, 4ONYCKaeTCs anbTepPHaTUBHbIN
crnocob onpeaeneHnst 3Toro anemMeHTa ¢ NOMOLWBK aTOMHO-a6CoOpOLMOHHOIO CNEKTPOMeTpa NyTeM BHeCeHns o06aBok.

9 O6paboTka pe3ynbTaToB

9.1 3onbHOCTbL
3onbHocTb Npo6bl TBEpAOro TonnMBa A8, BblpaXeHHyo B %, paccunTbiBatoT no oopMyne

Af = (mz —my) 100, 1
(my —my)
rae m, — Macca TUrfis, T;

m, — macca TUrns ¢ HaBecKoW ToNNnea, r;
ms; — Macca TUrNSA ¢ 30710/, T.

9.2 MaccoBas [ons kagMmus

MaccoByto fonto kagMmust B aHanuTudeckon npobe TBepaoro tonnvea Cd?, BelpaXeHHyo B HI/T, paccyu-
TbIBaKOT Mo chopmyre
Cd?= P17Po a2 (2)
m
rae p ; — KOHUEHTpaLWs KaaMUsi B aHarMsMpyemMomM pacTsope, MKr/am3;
p o — KOHLEHTpaLUWs Kaamusi B XONTIOCTOM pacTBope, MKr/am3;
m — Macca HaBecCkW 30/1bl, B3ATOM A1 aHanusa, r;
A? — 30NbHOCTb aHanNUTU4YecKon Npobbl TBepAOro Tonnuea, %.
Pesynbtat aHanusa, npeactasnsiiolmin coboin cpegHeapudmeTmieckoe 3HavyeHne pesyrnbTaToB ABYX
napannenbHbIX onpeaeneHuin, BbipaXKeHHbIA Ha aHanUTUYECKOe COCTOsIHUE TONNUBA, OKPYTNsitoT A0 20 Hr/r.
MepecueT pe3ynbTaToB Ha ApYrue COCTOSIHUS TONNNBA, OTIIMYHbIE OT aHaNUTUYECKOro, NPoU3BOaAT Mo
rMoCcT27313.

10 MNpeunsnoHHOCTb

npeLl,Vl3MOHHOCTb MeToAda XapaKrepusyeTcd NoBTOPASMOCTbIO ' BOCNPOU3IBOANMOCTbIO R NoNyvYeHHbIX
pes3ynbTaTtos.

10.1 MoBTOpsAeMOCTb r

Pe3ynbTaThl ABYX NapannesnbHbIX onpeaeneHnii, NpoBeAeHHbIX B pedenax KopoTKoro NpoMexyTka Bpe-
MeHW B oaHON nNabopaTopumn OAHUM U TEM XKe UCTIONTHUTENEeM, C UCNIONb30OBaHUEeM OAHOW U TOM XXe annapaTtyphbl
Ha NpeacTaBUTENbHBIX HaBecKax, 0TOBpaHHbIX OT OQHOW U TOW Xe aHanuTU4eckon Npobbl TBEpAOro TONNMBA,
He AOSMKHbI OTNMYaTbCA Apyr oT Apyra 6onee yeM Ha BeNMUUHY Npeferna NoBTOPAEMOCTHU I, BbIYUCIIEHHYIO MO
cdopmyne
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r=0,16 -1, 3

roe X — cpepHeapudmMeTUyeckoe 3Ha4YeHWe pesynbTaToB onpedeneHnst Kaamua (Hr/r), NonyYeHHbIX B O4HOW
nabopartopun.
Ecnu pacxoxgeHne mexay pesynbratamu 6onblue, YeM npeaen noBTOPsIEMOCTH, NOCTYNaT B COOT-
BeTcTBUM c nogpasaenom 5.2 FOCTP UCO 5725-6.

10.2 Bocnpoussogumoctb R

Pe3aynbTaThl, kaxablii U3 KOTOPBIX NpeacTaBnaeT coboi cpefgHeapudmeTuieckoe sHayeHne pesynsTa-
TOB [ABYX NaparnnesnbHbIX onpeaeneHuii, NpoBeAeHHbIX B ABYX pasHbiX MaGopaTopusix Ha NpeacTaBuTeNbHbIX
nopuumsix, 0ToBpaHHbIX OT OAHOW 1 TOW e NpoBkl Nocne nocrneaHen cTagun NPUroToBNEHUSA, He A0MKHBI OTNK-
YyaTbCs ApYr oT Apyra 6onee YeM Ha BeSIMUMHY Npederna BOCNPOM3BOAUMOCTM R, BLIMUCAEHHYHO No chopmyne

R=022y+3, 4

rae ¥ — cpenHeapudmMeTUYecKoe 3HauYeHWe pesynbTaToB onpeaeneHns kagMmust (Hr/r), NoSTyYeHHbIX B pasHbIX
nabopaTtopusix.

11 MpoTokon ncnbiTaHUK

MpOTOKON UCMBITAaHWIA AOIMKEH coaepkaTb clieayoLyto nHgopmaumio:

a) naeHTndbMKaumo npobeol;

©) cCbIfKy Ha HACTOSALLMIA CTaHAapT;

B) AaTy UcnbiTaHus;

r) pesynbTaTbl UCMBITAHWUA C YKasaHNEM, K KAKOMY COCTOAHWUIO TONMMBA OHU OTHOCATCS;

) cogepXaHue Bnarv B aHanuTu4eckon npobe Tonnmea, ecnu pesynbTaThl NPeACTaBeHbl Ha aHanuTu-
YyecKkoe COCTosIHME TONMMBA;

e) napameTpbl CNEKTPOMEeTPa U rpacUTOBON NEYN NPU UCTIBITAHUN.
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Mpunoxenne A
(cnpaBo4HoOe)

CBeaeHusi 0 COOTBETCTBUM CChINTOYHBIX HALMOHaNbHbIX U MeXrocyaapcrtBeHHbIX CTaHAapTOB
MeXAyHapoAHbIM cTaHAapTaM, UCNOJIb30BaHHbBIM B KadyeCcTBe CCbINTOYHbIX
B NPpUMeHeHHOM MeXAyHapoaAHOM CTaHaapTe

Ta6nwuuya OA1

0603Ha4YeHNEe CCLINOYHOTO CreneHs
HaLUWOHANBLHOrO, COOTBETCTBUS 0OGo3HaYeHue 1 HAMMEHOBAHUE CCbINOYMHOTO MEXAYHApPOAHOTo cTaHaapTa
MEXrocyapCTBEHHOrO cTaHaapTa

FOCT P 52501—2005 MOD MNCO 3696:1987 «Bopa ans naGopatopHoro aHanusa. Cneuundcum-
Kauusi U METOAbI UCTIbITAHUS»
FOCT P 52917—2008 MOD MCO 11722:1999 «TBepable MUHeparbHble TONnNMBa. KaMeHHbIN

yronb. OnpeaernexHvie BNnarv B aHanmTuyeckon npobe BbiCyWIMBaHU-
€M B TOKe a3oTay

NCO 5068-2:2007 «Yrnu 6ypble n nurHutel. Onpegenexnne coaep-
xaHust Brnarn. Yacte 2. KOCBEHHbI rpaBUMETPUYECKMA MeTon
onpegeneHusi BNarv B aHanuTnyeckomn npobex

FOCT 10742—71 NEQ MCO 5069-1:1983 «Yrnn Gypble v nurintbl. [MpuHumn otbopa
npo6. Yactb 1. OT60p Npob Ans onpegeneHns cogepXaHvusa Bnarv n
ans obuwero aHanuaa»

MCO 13909-1:2001 «KameHHbIN yronb U kokc. MexaHu4eckumn ot-

60op npob6»

FOCT 27313—95 MOD MCO 1170:1977 «Yronb u KOKC. [epecyeT pe3ynbTaToB aHanm3oB
Ha pasnnyHble COCTOSIHUSI»

FOCT 27589—91 MOD MCO 687:1974 «Kokc. OnpeneneHune Bnarv B aHarnmMTMUeCKon npo-
oe»

MpwumedaHune—B HacTosAwen Tabnyue NCNonb3oBaHb! cnefylowme yenoBHbie 0603Ha4YeHns CTeneHn cooT-
BETCTBUA CTaHOAPTOB:

- MOD — moandunumpoBaHHble cTaHaapThl,

- NEQ — HeakBMBaneHTHble cTaHAapThbl.
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