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HecoGatopenue craHpapra npecieayerca o 3aKOoHY

Hacrosmuii craHaapT ycTaHaB/JHBaeT KYJOHOMETPHUYECKHH MeTox
onpedesieHHs yrJjgepoxa (mpd MaccoBod jaoJue yraepoaa ot 0,002 no
2,0%) u meroad HHPPAKPACHOU-CIIEKTPOCKONHH (MPH MACCOBOH ao0Jie
yraepoga ot 0,001 mo 2,0%).

1. ObLINE TPEBOBAHHA
1.1. Obume TpeboBanug K MetoaaM aHanusza — no [OCT 20560—81.

2. KYMIOHOMETPHYECKHHA METOJ ONPEAEJIEHHUSA
YIJAEPOJIA

2.1. CYmHocTs MeTOJa

MeToa OCHOBAH Ha CXXHIAaHMH HABECKH CTaJJH B TOKe KHCJOpOJa B
NPUCYTCTBHU NJiaBHA npu Temmneparype 1300—1400°C, moraouieHum
obpasoBaBlIeHCA ABYOKHCH YrJjepoja NOrVIOTHTEJNBbHBIM PAacCTBOPOM C
Ofipelie/IeHHbIM HauaJbHBIM 3HayeHuem pH # nocsenyroliem H3MepeHHH
(Ha yCTaHOBKe IJs KYJAOHOMETPUYECKOrO0 THTDPOBAHHSI) KOJMYECTBa
3JeKTpHYeCTBa, 3aTPAY€HHOr0 AJS BOCCTAHOBJIEHHUS] HCXOZHOTO 3Haue-
HEs1 pH, KoTopoe MNPONOPUHOHAJNBHO MACCOBOH JoJie YIJepoaa B Ha-
BECKe NpOoOHI.

22. Annapatypa

KynoHoMeTpHueckass yCcTAaHOBKa (ueptex). Jllonyckaercsi HCHOJb-
30BaHUE YCTAHOBOK JIOOOrO THHA B TOM YUCJAE B KOMIUJICKTE C aBTO-
MaTHYECKHMH BeCaMH (KOPpPEKTOpOM Macchli), obeCneudBalOUIHX TOM-

Hsmause oduHHAABHOE [lepenevyaTka BocCOpelieHa

*

© UspareabcTBo cranaapros, 1988
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HOCTb pPe3yJbTaTOB adHAJH34, NPEAYCMOTPEHHYIO HACTOALLHUM CTaHAap-
TOM.

[Ipg HCHoONbL30BAHMH aBTOMATHUYECKHX BECOB I[OFPELIHOCTb H3Me-
peHHsi Macchl HaBeCKH He J0oJXKHa npesbiwiath *+0,001 r.
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I—6aangoH ¢ Kucaopoiaom (uuctorod He MeHee 95%) mno TOCT 5583—78 (Hollyi haeTesT  4C-
NMoJIL30BaAaHHE KHCAOpPOHLA U3 KHCJIOPOAONpOBOAA), 2J, J3—PEAYKTOPE], INCOHHKAK 10 npaBJcHUE
KHcaopona, 4—poTaMerp ¢ IMHeBMaTHYECKHM  pEryAHpOBAHHeM noaadyH Kuea .ona (ot 0,2
no 2,0 nm®/mdH), S5—TpyOKa oOrHeynopHasi MYJAHTOKDEMHE3eMUcrass NOpenH vayeHHas Aas
CKuUrauHusg HaBecku, 6—rTpyOuaTtag mncib  oOecneuuparilasi  TeMuepaTtypy o 1400°C, 7 —
GHALTP NOrJAOFATEADb, 3aNOJHEHHBIH BaTOH [Jd OUHMCTKH IIPpOAYKTOB cropalit 1 OT THBepAbiX
yacTril  OKHCJOB, §&S—JOaTYHK  Okclipece  aHanuzartopa, 9—siexTtpoaHas  unapa pH merpa;

10—aBTOPEryJaHPYIOILEe VCTPOUCTBO KYJCHOMETPHUECKOre TUTpoBaHUWs, [I — Uudposoe Tadao,

12—adopHbll oTcex paTdukKa, I3—ueanodaHoBasl MNeperopojka MeXAY AaTuyHKaMu, I14—Kartol-

Hblll OTCeK JmaTdyuxKa, JI5—TpyOKa oOrHeynopHasg MYJJHTOKpeMHeseMHuCcTad npelHa3zHaueHHad

InJis] ropsidel CUYHCTKH KUCJOpOIda (OpH OlNpeleJedHdH YrJjaepona ¢ MacCOBOH posell  Qoxnee

0,03% ropsuylo OYHCTKY KHUCIODOAA MOXKHO He TNpUMEHATh), J6—KoJoHKa, 3alloJHeHHasa acka-
PUTOM AJs QUHCTKH KHCJOPOZa OT YrJeKHCJoro rasa.

Jlogouku tdapdopossie no ['OCT 9147—80 uau no Apyroi HopMma-
THBHO-TE€XHHUYECKOH JAOKYMEHTaUUuH, npelBapHTEJbHO [POKAJeHHLIC B
TOKe KUCJOpoda NpH pabouen teMueparype.

[Ipu onpenenennu yraepoaa Menee 0,009 J010YKH NPOKAJHUBAIOT
HenocpeACTBeHHO Iepel NpOBeJeHHeM aHaJjH3a, OXJaxKAalT B0 KOM-
HATHOW TeMOepaTyphl U XPaHAT B 3KCHKATOPE.

TpybuaTtass neunr CONPOTHBJEHHs, oOecneuuBaOIlasli TeMOeparypy
no 1400°C. Honyckaercs npuMeHE€HHe HHAYKIHOHHBIX IeYeq.

Kpiouok M3 KAapOIpPOUYHOHM HHUSKOYTJEPOAUCTOH CTaJH AJIHHOH
300—600 MM, gHaMeTpoM 3—5 MM.

23. Pea KTUBEH H pacTBOPH

[TornoTutesqbHBIH M BCHOMOraTeJbHBIU PaCTBOPHl B COOTBETCTBHH
C THIIOM NPHMEeHsIeMOH KyJIOHOMEeTPHYeCKOH YCTAaHOBKH.

[TnaBuu: xeJse3o KapOboHHJAbHOe paauoTexHuueckoe no JTOCT
13610—79 oc. 4. HJAH MO APYrOH HOPMATHUBHO-TEXHHYECKOH JOKYyMEH-
Taguu, oqoBo 1o ['OCT 860—75 uau no APyrod HOPMATHBHO-TEX-
HHUeCKOH mOoKyMeHTALHH, okKuCb MeaH no ['OCT 16539—79 uau mne
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APYrOH HOPMATHUBHO-TEXHUUYECKOH JAOKYMEHTAUHH, MEAb MeTaJjJHuyec-
kag no I'OCT 546—79 uau no apyroi HOPMATHBHO-TEXHHYECKOH [0-
KYMEHTAllUH.

Jlonyckaercsi npuMeHeHHe APYrux MJaBHEH.

MaccoBass ponsa yrJaepola B IJIaBHe He JAOJI2KHA INPEBBIIATH
COOTBETCTBYIOUIEH BEJHUHHBI NONYCKAEMBIX PAaCXOXICHHH MeXNyY
pe3yJbTaTaMH NapajJieJIbHbIX ONpeleeHUH.

DOUPBI: CEPHOKUCABIH (MEIMLUHUHCKHH) HJAH AHITUJIOBBIH  3(HUD.
Jlonyckaercss mnphMeHeHHe JAPYTHX JeTYyudX OPraHuyeckux pacTBODH-
Tesed: aueton no 'OCT 2603—79, xaopodopm U Ap.

Mapranen guokcua no 'OCT 4470—79.
I'naponepur.
24. IloanroTroBKa K aHaaHu3y

Ilepen mnpoBeneHueM aHaau3a yCTAaHOBKY NPHUBOAAT B pabouee Co-
CTOsIHHE B COOTBETCTBHUHM C HHCTDYKUHEH, IMpHJIaraeMod K Mnpubopy.

[lepen Hauwaaom paboTH, a TAaKKe IOCJEe 3aMEeHBl MYJJIHTOKDEM-
HE3eMUCTHIX TPYOOK, CXKUTAKT JABE-TPU NPOU3BOJbHBIE HABECKH CTAJNHU
¢ MaccoBo# ponae# yraepoaa 1Y%.

[Ipu onpeneneHuy yrJjaepoja B Marepuagax ¢ BBICOKOH MAaCCOBOH
aoJed cepnl (aBToMarHasi cTaJjb), MJsS YCTPAHEHUST BJHSHHUA JBY-
OKHCH CepHl IMPUMEHSIOT JABYOKHCh MapraHia HJAH THAPOMIEepPHT, KOTO-
pble MOMeNanT B QUALTP-NOTAOTUTENDL (7).

I'panyupoBky npubopa INPOBOAST 10 CTAHAAPTHEIM obOpasuam
VIAePOAUCTHIX CTaJex.

KOHTPOJIL NpaBHJbBHOCTH pe3yJabTaTOB aHaJH3a yCTaHABJUBAIOT
o CTaHAapTHLIM oOO0pasuam cTalied, COOTBETCTBYIOMIUX MO XUMHUYEC-

KOMY COCTABy H onpelesieMbIM KOHIIEHTPAUUSIM AaHAJU3HUPYEMbBIM
MaTepHaJaaM.

C neJibio0 KOHTPOJISS NPaBUJALHOCTH Pe3yJbTATOB aHa/Jau3a € KaxKJIoH
apTHed Npol aHAJU3UPYIOT CTAHAApPTHBIE 0Opasibl cTajled He pexe
IBYX pa3 B CMEHY.

CpenHee apudMeTHUECKOE 3HAYEHHE pPe3yJbTAaTOB aHaJH3a CTaH-
AapTHOTO ofpasna He MOJXKHO OTJHUYATHCHA OT €ro  aTrTecTOBAaHHOrO
3taueHust 6osee dyeM Ha 0,6 ds nin Ha 0,5 dz adbCOJIOTHOrO JOINyCcKae-
MOI'0O PacXoXKJeHHS, YCTAHOBJEHHOrO [JS COOTBETCTBYIOIIEr0 HHTEp-
BaJla KOHIEHTPAllMfi TIpH BHNOJHEHWH AaHaJjausa u3 ABYX (Tpex)
napaJJjeJbHbIX HAaBECOK.

2.0.IpoBegeune aHaa u3a

IIpy ananunse JerHpoBaHHBIX CTaJied HABECKY CTaJH  MacCoH
0,250—0,5 r (B 3aBHCHMOCTH OT MAaCCOBO¥ JI0JIH yrJjepoaa B CTaJH H
ee XHUMHUUECKOr0 COCTaBa) MNOMelalT B IPOKaJdeHHYI0 (HapdopoByio
A0A04YKy W npubasasoTr 0,5—1 r MeIH HIH Keje3a, HIH JpYyroro
{1J1ABHS.
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I[Ipn aHann3e BHICOKOJIETHPDOBAHHBIX CTaJied npuUMeHsIoT 1,5 T
CMeCH TJaBHEH, COCTOAMHMX U3 O0J0Ba M XKejes3a HJH OKHCH
MeAH H JKeJjle3a, B3STHIX B OOOHX CJyYasiX B COOTHOILUEHHH | : 2.

I[Ipy MaccoBodl nonae yraepona B cranu MeHee 0,20%, wHaBecky
PEKOMeHAYyeTCss MNpedBapUTEJbHO IPOMBITH 3(PUPOM HJAH JAPYIUM
JeTYYUM OpPraHHyeckKuM PpAacTBOPHTEJNEM M BBICYUIHTb Ha BO3JAYyXe.

JIONOUKYy ¢ HaBeCKOH MeTaJuia H JIAaBHS NoMelarnT B HauboJlee
HATPeTyI0 4Yactbe (dapdopoBod TPYyOKH, KOTOPYIO OLICTPO 3aKpPBIBAKOT
MeTaJ/INYeCKUM 3aTBOPOM: HaXXUMAKT HaA KJjaasBumy «cOpoc», InpH
3TOM MNOKAa3aHWs HHAUKATOPHOTO UHPPOBOro TabJO ycTaHABJHBAIOTCS
Ha «HYJIbY.

B nponecce cxXuranus HaBeCKH MeTajia Ha LUPPoBoM TabdJjo
HIET HEeNPEPLIBHBIA OTCUET.

AHaJIU3 CUMTAIOT 32aKOHUEHHBIM, €eCJHd IokKasaHue Tabjo He us-
MEHACTCA B TeUeHHEe OJHOM MHUHYTH WJH U3MEHSETCHd Ha BEJHUYHHY

XOJIOCTOTO cYeTa npubopa.

[lapangenbHo, uepe3 BCe CTAJAHU aHAJU3a, NPOBOJASIT AHAJNHU3 KOHT-
poJibHOro oneita. s 3TOoro B NpPOKaJeHHYI0O PapdopoByl0 JOLOUKY
NOMEIlaI0T COOTBETCTBYIOIIHHA IJIABEHb U CKUralwT ero npu padboueH
TeMIlepaType B TeueHHe BpeMeHH, 3aTpauyHBaeMOro Ha CXKHIFaHHe Ha-
BECKH aHaJu3upyeMoro Marepuasa. [IpodoaKHUTEJNbHOCTL U3MEPEHHS
(CKUraHusi HaBecKu MeTtaJsuiia) 1,0—3 MHH B 3aBHCUMOCTH OT XHUMHYeC-
KOro COCTaBa aHaJH3HDPYyeMOro MartepuaJa.

26.006paboTKa pe3yJbTaTOB

2.6.1. Maccosyo aonaw yraepoga (C) B HNpPOLEHTaX BLIYHCJAAIOT 10
dopmy.e

O — my (a—a, )

m

b

rae m; — Macca HaBeCKH, IIPH KOTOPOH oTrpaayupoBaH mnpubop, T;

a — nokKazanue nudposoro tabjo npudopa, noJyueHHoe B pe-
3yJbTaTe CXKUTAHHA HaBECKH aHaJU3UPyeMoro Mare-
puaaa, Y%:;

a, — CpeJHee apUPMeTHUYeCKOe 3HAUEHHe NOKalaHHH mnpubopa,
[0Jly4eHHOe B pe3yJbTaTe CXKUTaHHA NJaBHSA, Y% (KOHTPOJIb-
HOTO OIBITA);

M — Macca aHaJHU3HPYEeMOH HAaBECKH, T.

Ilpyn uncnosb3oBanuuy NpubOPOB C aBTOMATHUYECKMMH BecaMH (KoOp-
PEKTOPOM MacChl) MAacCCOBYIO HOJIIO yrJjepoja B IpPOLEHTaxX BbLIYHUC-
JAIT 0o popmyae

C:a_al.
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2.6.2. AGcoNOTHHIE pAacXOXIEeHHS KpaHHHX pe3yJbTaToB Tpex
(d3) uau AByx (d;) napajuielbHHIX — OoHpelejeHHd (IpH  JOBepH-
TeJbHOA BeposTHOCTH P =0,95) He HOJNIKHBI MNPEBHIIIATH BEJHUYHHBI
NONYCKAeMBIX DACXOXKAEHHH MJA COOTBETCTBYIOLIEr0o HHTepBaJ/a KOH-
IIeHTpAaLlUH, IPHBEAECHHBIX B TaOJJIHIe.

AGCOoJIOTHEIE KONycKaeMble
pacxoxaeHnsda, %
Maccosas poasg yraepona, %
dﬂ dﬂ
Or 0,001 nmo 0,002 BxraOY. 0,0008 0,0007
Ce. 0002 » 0005 » 0.0010 0.0008
» 0000 » 0,01 » 0,0620 0,0017
» 0,01 » 0,02 » 0,004 0,003
> 002 » 005 » 0.006 0.005
> 005 » 010 » 0.010 0,008
» (0,10 » 0,2 » 0,015 0012
» 0,2 » 0.5 » 0,020 0,017
» 0,5 » 1,0 » 0,030 0,025
» 10 » 20 » 0,050 0,04

2.6.3. 3a pesyqabTar aHaaM3a I[PHHHMAKT cpejHee apUHPMETH-
yeckoe ABYX (Tpex) napaJjiejbHLIX ONpeAeJeHHMH 3a BBHIUETOM Cpel-
Hero apu@MeTHuUecKoro JBYX (Tpex) napaJjelbHLIX pPe3yJbTaTOB
KOHTPOJbHOTO ONBITA.

2.64. 3a OKOHYaTeNbHBIH pe3yJbTaT [PHHUMAIOT pe3yJbTar,
YAOBJETBOPAKINUK TpeboBanuaM 1. 2.6.2.

3. HH®PPAKPACHO-ABCOPBUHOHHDBIN METO/L

3.1. CymuocTp MeToOAA

MeTon OCHOBAH Ha CXKHMIaHHH HABECKHM CTaJH B TOKe KHCJOPOja B
MPUCYTCTBUU IiaBHS npH Temnepartype 1700°C u onpejaeneHdd KoJiH-
yecTBa O6pasoBaBuUIeHCs ABYOKHCH yrJiepoja mnyTeM H3MepeHHUS [i0-
IVIOLeHHOH €10 HHMPaKpaCHOH pajHalHH.

3.2. AnnapaTtypa M pPeaKTHUBH

JI10608 THN aBTOMATHUECKOTO aHaJ/Ju3aTopa, OCHOBAHHBIH Ha
npuHOune adbcopbuun uHGpaKpacHOW paJHaAllMH H obecrnedyuBalOLIUH
TOYHOCTL PE€3yJbTaTOB aHaJjJH3a, NPeAyCMOTPEHHYI0 HAaCTOSLUIUM CTaH-
LaPTOM.

S)HUp CEepHOKHCJABIH (MeIHUMHCKHI). JlomyckaeTcss NpHMEHEHHE
APYTHX JIETYYHX OpPraHHYeCKHX PpaCTBOPHTENEeH: alleTOH, XJOPOoQOpM

H Ip.
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[InaBeHb, HCNONB3YEeMBIH B 3aBHCHMOCTH OT THOA NPHMEHSEMOIO
aHaJju3aTtopa.

33. [lonroToBKa K aHaduH3y

ITepen nmpoBeneHHeM aHanu3a YCTAHOBKY NPHBOAAT B pabouee co-
CTOSTHHEe B COOTBETCTBHH C HHCTPYKIHEH, lNpusaraeMou kK npubopy.

['panyupoBky npHbopa MOpoBOASIT MO CTaHAAPTHHIM obOpasuam
YrJaepOaUCTHIX CTaJjex.

KoHTpOJb NMPaBUJALHOCTH Pe3yJbTATOB aHAaJH3a yCTAaHABJAMBAIOT IO
CTaHZapTHBIM o0pasnaM cTajeHd, COOTBETCTBYIOIIHUX N0 XUMHUYECKOMY
COCTaBy H OHNpeleqsieMBIM KOHUEHTPAUUsAM AaHaJH3UMPyeMBIM MarTe-
puaJsam.

C HeJsbi0 KOHTPOJSA NPAaBHALHOCTH PE3yJAbTaTOB aHaJH3a C KaxKJI0H
napTuer npod aHaJMH3UPYIOT CTaHapTHBIe 00pa3nbl CTajded He pexe
IBYX pPa3 B CMEHY.

Cpennee apudMmerHueckoe 3HaueHHE pe3yJbTAaTOB AaHAJH3a CTaH-
papTHOTO ofpasla He JO0JKHO OTJHYAaThCSd OT ero aTTeCTOBAHHOTO
3HauyeHus Oosee ueMm Ha 0,6 dy uau Ha 0,5 ds abcosTHOro jgomnyckae-
MOTO PaCXOXIEHHS, YCTAHOBJIEHHOrO IJS COOTBETCTBYIOLLEIro HHTEP-
BaJla KOHIEHTpaUWHd NpPH BHIIOJHEHHH aHaau3a u3 JABYX (Tpex)
mapaJggel/ibHbX HaBecoK.

34. IllpoBengenyde aHaJdH3a

Ananu3 nMpoBOAAT B COOTBETCTBHH C HHCTPYKIHEH, TpHJIaraeMoi
K nnpubopy.

IIpu maccosoii none yraepona B cranu MeHee 0,20%, HaBecky pe-
KOMEHAYETCH MPeaBapHUTEJbHO NPOMBITL 3QUPOM HJAH APYLUM JIETYUUM
OpraHHYeCKHM pacTBOPHTEJEM H BBICYLIHUTbL HA BO3JYXe.

[lapanjienbHo 4epe3 Bce cTajAHMU aHaJdH3a NMPOBOASAT aHAJH3 KOHT-
POJBLHOTO ONBITA.

[IpoposkutTenpbHOCTh H3MepeHHsi (C:KHraHHe HaBeCKH MeTaJ-
Ja) — 45 c.

35. O6paboTrka pe3yJabTaToOB

3.0.1. MaccoByiw modsio yriaepoga (C) B IpoOHEHTaX BBIUHCJSIOT MO

dbopmyJe
C:a ‘_"a“

rie @ — nokalzanue uUHppoBoro Tabao npubopa, NoJyUCHHOE B pe-
3yJbTaTe CXKHUTaHUS HaBEeCKH AHAJH3HUPYeMOro Mare-

pHaJl4, 0/0;
a, — NMoKaszaHug uudpoBoro TabdJo npubopa, noJydeHHoe B pe-
3yJpTaTe CxKHUraHus nJjaBsHs, Y% (KOHTPOJBHOIO OIBITA).

3 5.2. Ab6cosoTHBIEe pacXoxxKJeHHd KpaWHUX  pe3yJabTaTOB TpeXx
(d3) wnau nByx (dy) mapanjesbHBIX ONpeleseHHd (IpH JOBEpHTEb-
HOH BepossiTHOCTH FP=0,95) He AOJXKHBI NPEBHINATL BEJHUUHLI JO-
MyCKAEeMbIX pAacXOXJIE€HHU [JA COOTBETCTBYIOLIErO HHTEpBajJa  KOH-
HeHTpalui, NpUBEJCHHBLIX B TabJsauue.
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3.5.3. 3a pe3yabTaT aHaJH3a NPHHHMAKOT cpegHee apudMeTHUEC-
Koe AByX (Tpex) HapaJ/ijieJbHBIX ONpedeNeHHUHd 3a BBIYETOM CPeLHEro

apu(mMeTHUECKOro ABYX (TpeXx) mnapa/aedbHBIX pe3yJabTaTOB  KOHT-

POJILHOTO OMNbITA.
3.0.4. 3a OKOHYaTeJbHBHH pe3yabTaT MNPUHHUMAIT pe3yJbrTarT,

VAOBJCTBOPSIOMMHA TpeboBanusaMm 1. 2.6.2.
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HHPOPMALHOHHBIE JAHHBIE

1. PASPABOTAH U BHECEH MunnucrepcTBoOM uepHOH MeTaaayp-
run CCCP

ACINNOJIHUTEJIH

C. M. HosokmenoBa, B. II. 3amapaes, A. H. OpxkexoBckas

2, ¥YTBEP)KJEH U BBEAEH B JEUCTBHE Ilocranosaennem Io-
cypapcreendoro komurera CCCP no crawpapram ot 21.09.88

Ne 324
3. BBAMEH TI'OCT 12344—78

4. CCblJIOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-
Thi

Qooznauende HTJ, Ha KOTOPBIH

IaHa CChIJha Homep nyHkra

— -

'OCT 546—79

'OCT 860—75

[OCT 2603—79
[OCT 4470—79
TOCT b5583—78
[OCT 9147—80
FOCT 13610—79
[OCT 16539—79
[OCT 20560—81
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Penakrop B. M. Jlsicenxuna
Texuuueckuh penaktop I. A. Tepebuuruna
Koppekrop E. H. Mopososa

Caado B Hal. 06.10.88 Iloan. B mewq. 19.12.88 0,70 yca. n, a. 0,75 yca. kp.-ort. 0,47 vy4.-H3A. 2.
Tup. 16 030 Ilema 3 mn
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