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HecoGaoaenne cTaHRAPTa OpeCHefyeTcsi N0 3aKOHY

Hacrosmuuii craHaapT ycTaHaBJAHBaeT KyJOHOMETPHUECKHH MeTOX
onpeneneHys yraepoiaa (mpH MaccoBoil noJe yraepoxa or 0,002 xo
2,0%) u merox HHPPAKPACHOH-CIEKTPOCKONHH (IPH MAaccoBoll poJe
yraepoaa or 0,001 mo 2,0%).

1. OBUIHE TPEBOBAHHSA

1.1. O6wre TpeboBanus K Meronam anannsza — no FOCT 20560-—81.

2. KYIOHOMETPHYECKHHA METOX ONPEOEJEHUA
YIJIEPOOA

2.1. CymHocTh MeTOJHA

Mero OCHOBAaH Ha CXKHMAaHMH HABECKH CTa/JH B TOKE KHCJIOPOAA B
NPUCYTCTBHH MJaBHA npH Temmneparype 1300—1400°C, noraouieHun
o6pasoBaBlUedcss ABYOKHCH yrJepoja IOIJIOTHTENbHEIM pPAacTBOPOM C
Onpejie/ieHHbIM HauaJabHBIM 3HaueHueM pH u nocseayrpoiiem H3MepeHHUR
(Ha ycraHOBKe AJf KYJOHOMETPHUECKOIO THTPOBAHHs) KOJMYECTBa
3AeKTPHYECTBA, 3aTPAYEHHOrO AJISi BOCCTAHOBJIEHHS HCXOLHOrO 3Haye-
Hus pH, Koropoe nponopuHOHANBHO MACCOBOH JoJie YIVIEPOAAZ B Ha-
BECKe ImpoO6ml.

22 Annaparypa

KynonomerpHueckast ycraHoBka (ueprex). Jlomyckaercss HCHOJb-
30BaHHe YCTAaHOBOK JIOGOr0 THHA B TOM UYHCAE B KOMIJIEKTE C aBTO-
MaTH4YeCKHMH BecaMH (KOPPEKTOPOM MaccH), 06GecreyHBaOMIHX TOM-

Wamanwe odwumaanuoe [lepenevaTka Bocnpeltexa
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HOCTb pPe3yJbTaTOB aHaJH3a, NPeAyCMOTPEHHYIO HaCTOAULHM CTaHAap-
TOM.

[lpn ucnonb3oBaHHH aBTOMATHYECKHX BECOB MOFPEHIHOCThL H3Me-
peHHsi MacChl HaBeCKH He J0JXkHa npesmiwiath 0,001 r.
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l—6aanoH ¢ KucaopozoM (4ncToTot He MeHee 95%) no TOCT 5583—78 (mofiychaeTcst 4c-
0Jb30BAHME KHCAOPOAA M3 KHCJOPOAONPOBOAA), 2, 3—DEOYKTOPHl, NOHMKAI i{¢  AaBieHNe

KucJjoponaa, 4—poTaMeTp ¢ IHeBMaTHYECKHM  DEryAHPOBAHHEM HOAAYH KHCJ ona (ot 0,2
fo 2,0 nm3/MdaH), 5—TpyOKa OrHeynopHas MYJAUTOKpPEMHE3eMUCTasi TNpeiH HayeHHass AAs
¢HHrFAHHS HaBecku, 6—TpyOdaTasg ncib  oOecneuuBalomiasi TeMmnepatypy o 1400°C, 7 —
HUALTp NOTJIOTFATENb, 3200XHEHHBI  BaTOW JAJIS OUYMCTKH HNpOXYKTOB Cropalil {  OT TBEpAbX
YacTrI, OKHGJOB, &—JaTYHK OJhcIpecc  aHaxusaTtopa, 9—sJjekTpoaHass nmapa pH merpa;
10—aBTOpPErynupyloniee yCTPORCTBO KYJCHOMETPMYECKOre THUTpPoBaHHsi, [I — uudposoe Tabao,
12—aHonHBIK OTCEK paTyHka, I3—ueanodaHoBasi Neperopoika MexAY HaTUHKaMu, J[4—Karol-
HBEIl OTCeK JQaTuuka, I5—TpybKa OrHeynopHas MYJAJHTOKpeMHe3eMHCTasi npeAHa3zHaueHHaqa
Ui TOpsiuel CYHMCTKH KHCJAOpOJda (NpH oOnpeleJeHUM Yriepoja ¢ MaccoBod JpoJsiell Ooxee
0,03% ropsiuy0 OYHCTKY KHCJOpPOIZAa MOXHO HE MNPUMEHNATb), J6—KoJoHKa, 3alloJHEHHas ackKa-
PHTOM AJNA OUHCTKH KHCJOPOAA OT YrJeKHCJOro rasa.

Jlonoukn ¢apdoposnie no F'OCT 9147—80 mau no Apyroit HopMa-
THBHO-TEXHHYECKOH [JOKyMEHTAalluH, NpelBapHTeJbHO INPOKaJeHHHE B
TOKe KHCJOPOAa npH pabouell Temnepartype.

[lpu onpenenenun yraepona Menee 0,059 JOLOYKH NPOKAaJHBAIOT
HenoCpeACTBEHHO Nepel NpOBeleHHeM aHaJsH3a, OXJaxXJaloT RO KOM-
HATHOH TeMIepaTypsl H XPaHAT B 3KCHKaTOpe.

TpybuaTasi meub CONpOTHBJEHHs, olecrneuwBalmollas TeMOepaTypy
Jo 1400°C. [onyckaeTrcsi mpHMeHeHHe MHAYKIHOHHBIX TeueH.

Kplouok H3 KapompoyHOH HHU3KOYTJIEPOAHCTOH CTadu AJUHOH
300—600 MM, anamMerpoM 3—5 MM.

23. Pea KTUBH H pPacTBOpPH

IMornoruTenpHBli ¥ BCOOMOraTEJbHBIH PacTBOPH B COOTBETCTBHH
C THIIOM NpPHMeHsIeMOH KyJIOHOMETPHYeCKOH yCTaHOBKH.

IlnaBuu: xese3o kKapOGoHuabHOe paauotexHuyeckoe 1o I'OCT
13610—79 oc. u. uau no Apyroii HOPMATUBHO-TEXHHYECKOH JOKyMeEH-
tauuu, ogoBo mo I'OCT 860—75 uau mo Apyrod HOPMAaTHBHO-TEX-
HHYecKO# noxkymeHTAauuH, okuchk Mein no I'OCT 16539-—79 uau mno
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APYroii HOpPMAaTHBHO-TEXHHYECKON MOKYMEHTAalUHH, Melb MeTajjHdec-
kasg no 'OCT 546—79 unu mo Apyrod HOPMAaTHBHO-TEXHHYECKOH M0~
KyMeHTaluH.

Honyckaercsi npuMeHeHHe APYTHX MJaBHeH.

MaccoBasi nmoas yrjepola B IJIaBHe He JOJKHA IpeBHIIATh
COOTBETCTBYIOLIEHl BEJHYHHBI NOMYCKaeMBIX PAaCXOXACHHH MeXAay
pesyJbraTaMH NapaJesNbHBIX OnpeleseHHH.

Oduper: cepHOKHCJABIH (MEIHLHHCKHHA) MJH IHITHJIOBBIA  3dHp.
Jonyckaercs NpHMeHeHHe IPYTHX JETYYMX OpPraHHYyecKHX pacTBOPH-
tesed: anetod no FOCT 2603—79, xmopodopm u ap.

Mapranen guokeun no FOCT 4470—79.

I'uaponepur.

24 . IloaroTroBKa K aHaJdH3y

Tlepen mnpoBeneHHeM aHaJH3a YCTAaHOBKY NPHBOAAT B pabouee co-
CTOSIHHE B COOTBETCTBHH C HHCTPYKUHeH, IIpHJaraeMod K mpuOODY.

ITepen HauasoM paloOTH, a TaKXKe IOCJAe 3aMEHBl MYJJIHTOKpPEM-
HE3eMHCTHX TPYGOK, CXKHraloT JBe-TPH NPOH3BOJIbHbIE HABECKH CTaJH
¢ maccosoit josedt yraepoaa 1%.

[Tpu onpeneneHun yriaepoja B MaTepHaNaX C BBICOKOH MaccoBOH
Jonefl cepbl (aBTOMaTHasl CTaJjb), AJS YCTPAHEHHS BJHSHHA JABY-
OKHCH CEpH NPUMEHSIOT ABYOKHCh MapraHma HJH THAPOMEpHT, KOTO-
phie MoMewanT B GUALTP-norIoTATEeNb (7).

I'panyupoBky mnpub6opa NPOBOJAAT 10 CTaHAApTHHIM o6pasuam
YIVIEPOMUCTHIX CTaJei.

KoHTpPO/b NpaBHJIBHOCTH pe3yJbTaTOB aHAaJH3a YCTaHABIHBAIOT
MO CTaHZapTHBIM oOpasunam cranefi, COOTBETCTBYOMIUX MO XHMHYeC-
KOMY COCTaBy M omnpeleJsieMbIM KOHUEHTDPaUHsSIM aHaJU3HPYEeMbIM
MaTepHasam.

C 1estblo KOHTPOJISI MPaBUJABHOCTH Pe3yJbTAaTOB aHAJAH3a € KaxAo#
naptuHefi npo6 aHAJMM3UPYIOT CTAHAAPTHBIE 00paslbl cTajnefl He pexe
JIBYX pa3 B CMEHy.

Cpennee apudmeTHyeckoe 3HAUYeHHe pe3y/bTaTOB aHAJH3a CTaH-
HapTHOro o6pasna He HOJXKHO OTJHUYATHCH OT ero  aTTeCTOBAHHOro
3+1aueHust 6osee uem Ha 0,6 d, uan Ha 0,5 d3 a6CcoOMIOTHOrO AOMyCKae-
MOT0O pacCXoXJ/JeHHA, YCTAHOBJEHHOTO  IJIs COOTBETCTBYIOLIETO HHTEP-
Bajla KOHIEHTpallMii TpPH BHNOJHEHHH aHaJdW3a U3 JBYX (Tpex)
papaJJjie/lbHbIX HaBeCOK.

25.[TpoBenreHne aHaaH3a

IIpu ananuse JierHpOBaHHHIX cTajiefl HaBeCKy CTajJd  Maccoi
0,25—0,5 r (B 3aBHCHMOCTH OT MacCOBOH I0JH Yriepoja B CTald H
ee XHMHMUECKOrO COCTapa) MNOMeIlawT B npoxancHuyio ¢apdoposyio
JOIOYKYy W npubOaBasior 0,5—1 r Meanm M ’kesesa, HJIH JPYroro
fI1ABHA.
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IIpn ananmuse BLICOKOJErHDOBAHHBIX CTaJed mnpumensor 1,5 T
CMeCH TNJaBHeH, COCTOSILIHX M3 O0JI0BA H  JKeje3a HJIH OKHCH
MEAM H KeJe3a, B3SITHIX B OOOHX CJyyasix B COOTHOLIEHHH 1:2.

IIpu wmaccoBoil moae yriepoaa B ctanun menee 0,20%, HaBecky
PEKOMEHIYyeTCAd INpeABapHTEJNbHO IPOMBITE 3QUPOM HJAH  JPYIHM
JEeTYYUM OpPraHHuYeCKHM pacTBOPHTENeM M BHICYLIHTh Ha BO3AYXe.

Jlomouky ¢ HaBeckO#f MeraJjia H IJIaBHS TOMeInalT B HauboJee
Harperywo dactb (apdopoBoii TpyOku, KOTOPYI0 OBICTPO 3aKpPBIBAIOT
MeTaJ/IMUeCKHM 3aTBOPOM: HAXKHMAIOT Ha KJaBuwy «cOpocy», TIpH
9TOM IIOKAa3aHUs HHAMKATOPHOI'O LH(PPOBOro Tab/]0 YyCTaHABAHBANOTCA
Ha HYJb».

B nponecce CXKHraHHs HaBeCKH MeTajajla Ha uUH@poBom Tabsio
HIET HeNpPEPBIBHBIH OTCYUET.

Anajiu3 CYUMTAIOT 32aKOHUEHHBIM, €CJH TokKasaHde TabJjo He u3-
MeHsieTCsl B TeueHHe OHOH MHHYTHl HJIH H3MEHSeTCsl Ha BEJHYHHY
X0JIOCTOTO cyeTa npubopa.

[TapannenbHo, yepe3 Bce CTaAUM aHAJIH3a, NPOBOAAT AHAJNHU3 KOHT-
poasHoro onwita. [las 3TOoro B NpoKajJeHHYI ¢apdopoByo JOAOUYKY
NOMEILAI0T COOTBETCTBYIOIIHHA INJaBeHb M CXKHralT ero npH paboued
TeMIepaType B TeueHHe BpeMeHH, 3aTPAauHBaeMOro Ha CXHraHHe Ha-
BECKH aHaJusupyeMoro Marepuana. [IpoJosKUTeNLHOCTh H3MEPEeHHS
(cKHraHust HaBecKu Metamia) 1,5—3 MHH B 3aBHCHMOCTH OT XHMHYecC-
KOTro COCTaBa aHAJH3HPYyEeMOro MaTepuaJa.

26.06paboTka pe3yJabTaToOB

2.6.1. Maccosywo ponio yraepofa (C) B DPOIEHTaX BBIYHCAAIOT 1O
dopmyae

o m(a—a)

m

b

rie m, — Macca HaBecKM, IIpH KOTOpoH orrpaiyupoBaH npubop, T;

a — noxas3aHHe LHPpoBoro Tabgo npubopa, nojyyeHHoe B pe-
3yJbpTaTe CXKHFAHUA HaBeCKM aHAJH3HPYyeMOro Mare-
pHaJIa’ 0/0;

a; — cpejHee apudMeTHUeCKOoe 3HAuUeHHe HOKaslaHWK Tipubopa,
IoJiydeHHOe B pe3yJbTaTe CXKHTaHHUs TJaBHS, % (KOHTpPOJb-
HOTO OIIBITA);

m — Macca aHaJu3HDPYeMOH HaBeCKH, T.

Ilpu ucnonbp3oBaHuu NPHOOPOB C aBTOMAaTHYECKUMH BecaMH (Kop-
PEKTOPOM MacChl) MacCOBYIO IOJI YrJepoia B HpPOLEHTax BbIUHC-
JAIOT 1o dopmyJae

C=a—a,.
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2.6.2. Ab6comoTHEE pAacXOXJEHHs KDPaHHHX pe3yJabTaToB Tpex
(ds) unm ABYX (d;) mapajlelbHBIX — ONpelesieHHH (NpH  [0OBepH-
TeqbHONH BepositHocTH P=0,95) He HO/KHH NpPEBHIIATH BEJHYHHBI
JOTyCKaeMBIX PAacXOXIEHHH [Jifi COOTBETCTBYIOLEro HHTepBaJ/ia KOH-
LeHTpalUH, NIPHBEIEHHBIX B TaOJHIe.

AGCOMOTHEIE KOMYCKaeMble
pacxoxaeHns, %
Maccosas gosas yraepoaa, % !
dy d;
Or 0,001 xmo 0,002 BxaoOu. 0,0008 0,0007
Ce, 0002 » 0,005 » 0,0010 0,0008
» 0,006 » 0,01 » 0,0020 0,0017
» 0,01 » 0,02 » 0,004 0,003
» 0,02 » 0,05 > 0,006 0,005
» 0,05 » 0,10 » 0,010 0,008
» 0,10 » 0,2 » 0,015 0,012
» 0,2 » 0,5 » 0,020 0,017
» 0,5 » 1,0 > 0,030 0,025
» 1,0 » 2,0 > 0,050 0,04

2.6.3. 3a pesyJpTaT aHaaM3a NPHHHMAWOT CpeiHee apHMeTH-
Yyeckoe IBYX (Tpex) MapajiieJbHLIX ONMpelelleHHH 3a BBLIYETOM Cpef-
Hero apu(MeTHUeCKOro JABYX (Tpex) Napa/ylebHLIX pPe3yJbTaTOB
KOHTPOJILHOTO ONBITA.

2.64. 3a OKOHYaTeNbHHH pe3yJbTaT MNPHHHUMAIOT pe3yJbTarT,
YAOBJETBOPAIOINH TpeboBanusam n. 2.6.2.

3. HH®PAKPACHO-ABCOPBLLHOHHBIA METOJ,

31. CymHocTpr MeTORA

MeTon OCHOBAaH Ha CXKHIaHHH HAaBeCKH CTAJH B TOKe KHCJOPOJa B
INPUCYTCTBHH IVIaBHS NpH Temnepartype 1700°C u ompejesneHHH KOJjiH-
yecTBa O6pa3oBaBLIeHCS JIBYOKHCH yrjepoia INyTeM H3MepeHHs Mo-
IVIOLEHHOR el0 HHPAKPaCHOH pajHaliMH.

32. Annmapatypa H peakKTHUBH

Jl106ofi THII aBTOMATHYECKOrO aHajM3aTopa, OCHOBAHHBIH Ha
npuHOune abcop6uun HHpakpacHOH palHalHH H obecrneyuBaroUUH
TOYHOCTb pPe3yJbTaTOB aHa/lH3a, NPeAyCMOTPEHHYI0 HACTOSILHM CTaH-
JAapTOM.

Ddup cepHOKHCABIH (MeAMUHHCKHIT). JlonmyckaeTcss nNpuUMeHeHHe
LPYTHX JIETYYHX OpPraHHYeCKHX pacCTBOPHTEJEeH: alleTOH, XJIOpPOo(hopM
H Jp.
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ITnaBeHb, HCHONB3yeMBIHl B 3aBHCHMOCTH OT THNA NPHMEHSIEMOrO
ajaJu3aropa.

33. [loaroToBKa K aHAJAH3Y

[Tepen mpoBesenneM aHanu3a YCTaHOBKY NPHBOASAT B pabouee co-
CTOSIHHE B COOTBETCTBHH C HHCTDYKLHeH, npujsaraeMol k npu6opy.

I'panyupoBky npH6opa MpOBOAAT MO CTaHJAaPTHHIM ob6pasuam
YrJIEepOLHCTHIX cTalled.

KoHTpOJb MPaBHIBHOCTH Pe3y/NbTAaTOB aHAJH3a YCTAHABIHBAIOT O
CTaHAapTHBIM 06pa3laM cTajiedf, COOTBETCTBYIOIUHX MO XHMHYECKOMY
COCTaBy H OHpeje]sieMBIM KOHLEHTPALHSM aHaJH3HPYEeMBIM Mare-
pHanam.

C uesblo0 KOHTPOJS NMPABHJALHOCTH Pe3y/IbTATOB aHAJAH3a C KaXKIOH
naprueli npo6 aHaJM3HPYIOT CTAHIAPTHHE OOpasUHl CTajeldl He pexe
JIBYX pa3 B CMeHY.

Cpennee apudMeTHueckoe 3HAUEHHE pe3ysbTATOB AaHAJH3a CTaH-
napTHoro o6pasuna He JOJNKHO OTJHYATBCS OT €ro aTTeCTOBAHHOTO
3HaveHust 6onee uem Ha 0,6 dp uau Ha 0,5 d3 abcosmoTHOrO JgomyckKae-
MOro pacXOXKAEHHs|, YCTAHOBJIEHHOrO MJS COOTBETCTBYIOIEro HHTEp-
BaJlia KOHUEHTpAaUHH NDH BHIMOJHEHHH aHalu3a U3 JByX (Tpex)
fmapajyiesbHBX HaBeCoK.

34. [IpoBenenne aHaJdu3a

Ananu3 npOBOAAT B COOTBETCTBHM C HHCTPYKUHEH, MpHJIaraeMof
K npubopy.

ITpu maccosofi moJe yraepona B craau MeHee 0,20%, HaBecky pe-
KOMEHJLyeTCcsl NpeJBapHTENbHO NPOMEITE 3GHUPOM HIH HPYTHM JIETYYHM
OpraHH4YeCKHM pPaCTBOPHTENEM U BBICYIIHTH Ha BO3JAYXe.

[TapannenvHo yepe3 Bce CTaJHH aHaJH3a NPOBOAST AHANH3 KOHT-
POJILHOTO OMBITA.

[IpodoKHTENLHOCTD H3MepeHHst (CXKHrauHe HABeCKH MeTal-
aa) —45 c.

35. O6paboTka pes3syabTaTOB

3.5.1. Maccosywo gosio yriepoaa (C) B IpPOLEHTaX BHYHCJASIOT IO
dopmy.ie

C=a—a,,

rie a — nokaszanue uHbpoBoro Tabao npubopa, MONYyYEeHHOE B pe-
3yJpTaTe CXKHTFAHHS HABECKH AaHAJH3HPYEMOro Marte-

puana, %;
a, — nokasanus uudpoBoro Tabso npubopa, NMoJyyYeHHOe B pe-
3yJbpTaTe CXHrauus miaasHd, Y (KOHTPOJBLHOrO ONbITa).

35.2. AGcontoTHBle pPaCcXOXJEHHs KpPaHHUX pe3ysabTaToB TpexX
(d3) wau nByx (dy) mapaJJielbHBIX ONpelesNeHHH (NPH JOBEPHTeNb-
Ho#t BeposiTHOCTH P =0,95) He MO/MKHH TNpeBHINATb BEeJHYHHH J0-
MycKaeMblX pPacXOXIEeHHH [IJs COOTBETCTBYIOMIErO HHTEepPBajla  KOH-
lleHTpalyil, NpUBeJeHHBIX B TabJaHLe.
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3.5.3. 3a pesyapTaT aHanM3a NPHHHMAIOT cpelHee apHdMeTHyec-
Koe AByX (Tpex) mapajieJbHHIX ONpefeJeHHH 3a BBIYETOM CpeLHEro
apudMeTHYECKOrO ABYX (TpeXx) mapaJelbHBHX pDe3yJbTaTOB KOHT-
POJIBHOTO OIHITA.

3.5.4. 3a oxOHuaTeJbHBIH pe3yabTaT NPHHMMAKOT pe3yJabTarT,
yAoBJAeTBOpsomuil TpeboBanuam n. 2.6.2.
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