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HecobntoaeHre cTaHgapTa npecneayeTcsi No 3aKoHy

HacTtoawuii cTtaHgapT ycTaHaBNMBaeT Ky/IOHOMETPUYECKUA MeTop,
onpeneneHus yrnepoga (npu maccoBon pgone yrnepoga ot 0,002 ao
2,0%) n meTog WH(ppakpacHOM-cnekTpockonun (Npu MaccoBoin aone
yrnepopga ot 0,001 go 2,0%).

1. ObWWME TPEBOBAHWA

1.1. O6wme TpeboBaHMA K MeTogam aHasimsza — no FOCT 20560—381.

2. KY/IOHOMETPUYECKWIN METO/, ONPEAE/IEH/A
YINEPOOA

21. CyuwlHoCcTb MeTO a

MeTon OCHOBaH Ha CXUraHuM HaBecKU CTasini B TOKe Kucropoja B
npucyTcTBuUM nnaBHaA npu Temnepatype 1300—1400°C, nornowieHun
obpa3oBaBLUeics [ABYOKMCKU yrnepoga nornoTuTesibHbIM PacTBOPOM C
onpepeneHHbIM HavyaslbHbIM 3HayeHneM pH 1 nocneayowemMm nsmepeHnn
(Ha ycTaHOBKe [ANA KY/IOHOMETPUYECKOro TUTPOBAHMA) Kosm4yecTsa
3N1eKTpuYecTBa, 3aTpayvyeHHOro A1 BOCCTAHOB/IEHUS MCXOAHOI0 3Haue-
HUS pH, KOTOpoe NponopuMOHasIbHO MacCoBOW [oNe yrnepoja B Ha-
BeCke npoos.l.

22. AnnapaTtypa

KynoHomeTpuyeckaa ycrtaHoBka (4YepTtex). [onyckaetca WCMNOSb-
30BaHMe yCTaHOBOK J/1l060ro TMna B TOM 4WC/ie B KOMIJIEKTE C aBTO-
MaTn4yeckmmun secammn (KOppeKTopoM Macchl), obecneunBaroLmx TOY-

WapaHuve ochuunanbHoe lNepeneyaTKka BocnpeLleHa
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HOCTb  pe3y/nbTaToB  aHa/M3a, MNPeAyCMOTPEHHYH  HacTosWuUM  cTaHaap-
TOM.

Mpu  wncnosib3oBaHMM  aBTOMaTUYeCcKMX  BECOB  MOMPELIHOCTb  U3Me-
peHnsa Maccbl HaBeCckn He ao/mkHa npesbliwaTtsb 0,001 .
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J—6annoH c KMcnopogom (unctoToli He MeHee 95%) no roCT 5583—18 (pon/t KaeTcs nec-
nosib3oBaHue Kucnopoga "3 Kucnopogonposozaa) ¢ 2, 3—peaykTopsl, noHmxatoT ie AaBrieHne
Kucnopoga, 4—poTameTp c nHEeBMaTU4YeCKUM perynmposaHuem nogauyu Knen ~opa (ot 0,2
80 2,0 om3/MuUH), 5—Tpy6Ka orHeynopHas MynquTOKpeMHe3emMucras npeiH kayeHHas ans
CXXUraHUs HaBecCK!, 6—Tpy6yaTasn ne*b obecneuynBawuwas temnepatypy o 1400°C, 7 —
hUnNbTp NOrNOTUTENb, 3aMOIHEHHbIN BaTOl A1 OYNCTKM MPOAYKTOB cropat T OT TBEpPAbIX
yacTuL, OKMcnoB, 8—paartyunk 3Kcnpecc aHanusartopa, 9—asnekTpogHas napa pH meTpa,
10—aBTOperynupyrwlee YCTPOWCTBO KY/TOHOMETpU4ecKoro TUTPOBaHUA, 11 — umcposoe Tabno,
12—aHoaHbIn oTCek jaruuka, 13—uennodaHoBas neperopojka Mexay jartunkamm, 14—kaToA-
Hbll oTCcekK JaTtyuka, 15—Tpy6Ka orHeynopHas MY/INNTOKPEMHe3emuncTas npefHasHavyeHHas
ANn51 ropsuveim CUYNCTKM Kucnopoga (npwn onpegeneHun yrnepoga c MaccoBOW ponen 6onee
0,03% ropsiuyto OUYUCTKY KMC/I0OpPOAa MOXHO He NPUMEHATb), 16—K0/10HKa, 3ano/IHEHHAs acka-

pUTOM A1 OYUCTKM KMcopoda OT Yr/1eKMcoro rasa.

Nlopoukn chapcpopoBble no TOCT 9147—80 wnmM no Apyroi Hopma-
TMBHO-TEXHNYECKOW OOKyMeHTauuu, npegsapuTensHoO NpoKaneHHble B
TOKe Kucnopoga npu paboyeit tTemnepartype.

Mpn onpepgeneHnn yrnepoga MeHee 0,05%  nofoyknm  npokanmealoT
HenocpeAcTBEHHO nepes NPoOBeAEHVMEM  aHam3a, OoxnaxjalwT [0  KOM-
HaTHOW TemMnepartypbl N XPaHAT B 3KCUKATOpE.

TpybuaTas neyb CONPOTUB/EHUA, obecneuvBatowas Temnepatypy
[0 1400°C. donyckaeTcs NpUMMEHEHUEe MHAYKUMOHHBIX NeYei.
Kptoyok n3 XXaponpo4HoW HNU3KOYrnepoamncTomn cTanm [JINHO

300—600 mm, gnameTpomMm 3—5 MM.

23.PeakKTuBbl U pacTBOpHbI

MornoTUTENbHbLIA 1M BCMOMOraTeflbHbli ~ pacTBOpbl B~ COOTBETCTBUM
C TUNOM MPUMEHSAEMO KY/TOHOMETPUYECKOI YCTaHOBKM.

[MnaBHw: Xeneso KapboHWUNbHOEe pagmoTexHnyeckoe no rocCT
13610—79 oCc. 4. WM N0 [Opyron HOPMATUBHO-TEXHUYECKON  [OKYMEH-
Taumm, onoso no [TOCT 860—75 wnu no Apyrod  HOPMAaTMBHO-TEX-
HUYEeCKON AOKyMeHTaunn, okucb megm no FOCT 16539—79 unn no
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|EllperVI HOpMaTI/IBHO-TeXHI/I‘—IeCKOIz AJOKYyMeHTauun, mMegb MeTasiinyec-

kas no NOCT 546—79 wnuM no Apyron HOpMaTUBHO-TEXHUYECKOW [0-
KymMmeHTauunn.

[lonyckaeTcs NpUMeHeHne Apyrux nnaBHew.

MaccoBasi fonsi yriepoja B MNMaBHE He [O/hkHA MpeBblllaTh
COOTBETCTBYIOLIE/ BEMUYMHBLI  [IOMYCKAEMbIX PACXOXAEHUA  Mexay
pe3ynbTataMmu napannesnbHbiX onpeaeneHuii.

Ahupbl:  cepHoOKUCbIA  (MEOUUMHCKNIA) WX ANSTUIOBBLIA  3chup.
[lonyckaetca npuMeHeHne ApYrux JseTyunx OpraHuyecknx pacTBopu-
Tenei: auetoH no FOCT 2603—79, xnopodopm u Ap.

MapraHel gnokeupg no rOCT 4470—709.

'mpponepur.

24.TMoproTtoBKa K aHanusy

Mepepn NpoBefleHNEM aHanM3a YCTaHOBKY MPUBOASAT B pabouee co-
CTOSIHME B COOTBETCTBUM C MHCTPYKLMEN, npuiaraemolni K npuéopy.

Mepen HavasioM paboThl, a TakkKe Nocse 3amMeHbl MYJ/IIMTOKPEM-
HE3eMUCTbIX TPYOOK, CXUrarT ABe-TPU NPOU3BOJIbHbIE HABECKW CTasu
C maccoBoi gonei yrnepoga 1%.

Mpn onpegeneHun yrnepoga B mMaTepuasiax C BbICOKOW MacCOBOW
foneil cepbl (aBTOMaTHas CTasb), ANA YCTPAHEHUA BAUAHUA [OBY-
OKMCU Cepbl MPUMEHAKT ABYOKUCb MapraHua Wnu rugponeput, KOTo-
pble nomewiaT B ounbTp-nornotutens (7).

pagynpoBKy npubopa nNpoBOAAT MO CTaHAapTHbiM  obpasuam
YINepoancCTbIX CTanen.

KOHTpONb npaBu/ibHOCTU pe3y/nibTaTOB aHanmM3a YycTaHaB/vMBaloT
Mo cTaHAapTHbIM obpasuam cTasieil, COOTBETCTBYHLMX MO XUMUYeEC-

KOMYy COCTaBy W onpegendemMmbiM KOHUEHTpauuAaAM aHa/IM3npyemMbiM
MaTepuasiam.

C uesniblo KOHTPO/IA MPaBU/IbHOCTM Pe3yNbTaTtoB aHanm3a C Kakaown
naptver nNpob aHa/M3uMpyloT cTaH4apTHble obpasubl CTasieil He pexe
[ABYX pa3 B CMeHY.

CpepgHee apudymeTmyeckoe 3HavyeHuWe pes3ynbTartoB aHa/M3a CTaH-
fapTHoro obpasua He [O0/MKHO OT/IMYaTbCA OT ero arTecToBaHHOro
3HayeHna 6onee yem Ha 0,6 wam Ha 0,5 d$ abconTHOro gonyckae-
MOr0 pacxoXieHwusi, YCTaHOB/IEHHOIO A1 COOTBETCTBYHOLWEINo MHTEep-
Ba/la KOHUEHTpauuii npu BbINOJIHEHMM aHa/M3a u3  AByx (Tpex)
napasinesibHbIX HaBECOK.

25. poBepgpeHne aHanunsa

Mpn aHanmM3e JferMpoBaHHbIX CTasleli HaBecKy CTa/lM  MacCoW
0,25—0,5 r (B 3aBMCMMOCTM OT MaccoBOW [0/ yrnepoga B CTa/in U
ee XMMWYecKoro cocTtaBa) MOMeLalT B MpPOKasieHHy ¢apgoposyto

nofgo4yky un npubasnawt 0,5—1 r mMegu wam Xxenesa, WInM OpPYroro
nyaBHA.
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[Npn aHanIn3e BbICOKOJIETMPOBaHHbIX cTanemn npumeHsaT 1,51
cCMecu naBHeN, COCTOALLNMX N3 OJ10Ba U1 Xene3a Ui OKUCu
mMean n Xxenesa, B34TbIX B ob6ounx c/lydyasix B COOTHOWeEHun 1 2.

Mpn mMaccoBoin pgone yrnepoga B cTam MeHee 0,20%, HaBecky
pekomeHayeTca  npeaBapuTesisHO  MPOMbITb  3UpoOM  uan  Opyrum
NeTyynM opraHnyeckum pacTtBopuTesieM U BbICYLUUTb Ha BO34yXe.

Jlojouky C HaBeckoW MeTasina M MMaBHA nNomMewakwT B Haubosee
HarpeTylo 4acTb ((papdopoBoil TPyoKM, KOTOPYH ObLICTPO 3akpbliBalOT
MeTa/l/IMYECKMM  3aTBOPOM: HaXUMarwT Ha Knasuwy «cbpoc», npu
3TOM MOKa3aHUA WHAMKATOPHOro UMpoBoro Tabsio ycTaHaB/IMBAKTCA
Ha «HY/b».

B npouecce cxuraHna HaBecku MmeTtasiia Ha Lmgposom Tabno
NOeT HenpepbIBHbIA OTCYET.
AHann3 CcuMTalT 3aKOHYEHHbIM, €eC/n rnoka3aHue Tab/no He us-
MEHSeTCA B TeyeHue OfHOW MUHYTbl WAN WU3MEHSAETCS Ha BeIMUYUHY
XO/10CTOro cyeTa npubopa.

MapannensHo, yepe3 BCe CcTaguu aHanuia, MNPOBOAAT aHas/iM3 KOHT-
PO/IbHOrO onbiTa. [O9 3TOr0 B NPOKasIeHHY dpapdopoBy0  NI0A04UKY
MOMeLLaloT COOTBETCTBYHOLWMIA M/1aBeHb W CKUraloT ero npu paodoyen
TemnepaType B TeYeHue BpPEeMEHU, 3aTpaynBaemMoro Ha CXuraHme Ha-
BECKM aHanm3vpyemoro wmatepuana. [1pofo/mkutenbHOCTb  U3MEepPEeHUs
(ckuraHust HaBeckn MeTanna) 1,5—3 MWH B 3aBUCMMOCTU OT XUMMUYeEC-
KOro coctaBa aHa/M3npyemMoro marepuana.

26.06paboTKka pe3ynbTaTtoB

2.6.1. MaccoByo gonto yrnepoga (C) B npougeHTax BblYMCIAKT MO
doopmyne
T,(a—a,)
B

rae T\ «— Macca HaBeCKU, Npu KOTOPOIA OTrpaaympoBaH Npuoop, T;

a — TnMoKasaHue uudpoBoro Tabno npubopa, MosyvyeHHoe B pe-
3y/ibTaTe  CXKuUraHusi  HaBeCkM  aHam3npyemoro  mare-
puana, %;

a\ — cpepgHee apudMeTUyeckoe 3HavyeHWe rokasaHu npubopa,

nosiydeHHoOe B pe3ynbTate CXuraHua nnasHA, % (KOHTPOSIb-
HOro onbITa);
T — Macca aHa/IM3MpyemMoil HaBecku, T.

Mpy wncnosb3oBaHMM MpubOPOB C aBTOMaTU4yeckumMn Becamu (Kop-
PEKTOPOM MaccCbl) MacCOBYK [O/K0 yrfiepoda B MpoueHTax BblUKUC-
NAKT no opmyne
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2.6.2. AOGCONIOTHbIE PacCXOXAEHUs KpalHUX pe3ynbTaToB Tpex
(dg) wnnm aByx (d,) napannenbHbIX onpegesneHnini (Npy  [oBepu-
TenbHOW BeposiTHOCTM P = 0,95) He [0/MKHbl MpeBbilaTb BeNYMHDI
[OMYyCKaeMbIX PacxoXxAeHWin A5 COOTBETCTBYIOLWEro MHTepBasia KOH*
AeHTpauunii, npuBeeHHbIX B Tabnnue.

AGCONIOTHbIE AONYyCKaeMble
pacxoxaeHus, %
MaccoBasa gonsa yrnepoga, %
az d2
Or 0,001 po 0,002 Bkntou. 0,0008 0,0007
Cs, 0,002 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 2> 0,5 » 0,020 01017
» 0,5 10 > 0,030 0,025
> 10 » 20 > 0,050 0,04

2.6.3. 3a pesynbtar aHasMza MNpUHMMAKOT cpegHee apudpmeTu-
yeckoe fABYyX (Tpex) mapasiiefibHbIX onpefenieHnii 3a BblYeTOM cpef-
Hero apudmeTnyeckoro pasyx (Tpex) napasfiefibHbiXx pe3ynbTaTtoB
KOHTPOJIbHOIO OnbITa.

2.6.4. 3a OKOH4YaTeslbHbI pe3ynbTaT MNPUHUMAKOT pesy/ibTarT,
y0BNETBOPSAOLLNIA TpeboBaHNAM M. 2.6.2.

3. MH®PAKPACHO-ABCOPBLIMOHHBLIN METO/,

3.1. CywHocThb MeTOAa

MeToZ OCHOBaH Ha CXWraHUM HaBeCKU CTa/lM B TOKE Kucnopoga B
NPUCYTCTBUK NnaBHA npu Temnepatype 1700°C un onpeneneHnn Konum-
yecTBa obpasoBaBLUECA ABYOKMUCWU yrnepoga nyteM WM3MepeHus no-
rNOLWEHHONM el HopaKpacHon paaauuu.

3.2. AnnapaTtypa n peakTunsbsl

JTloboin TN aBTOMATUYECKOro aHa/mMsaTopa, OCHOBaHHbIA Ha
npuHUMne aoécopbunn MHpakpacHo pagnaumm 1M obecnevnBaroLLni
TOYHOCTb pe3y/NbTaToB aHasm3a, NpeayCMOTPEHHYI0 HacTOALWMUM CTaH-
[apToM.

Sdmp cepHoKUCbIN  (MeauunHCKui).  [lonyckaeTcs npvMeHeHue
APYTNX NeTyunmx OpraHuMyeckux pacTBOpuUTeNein: aueToH, X10podiopm

n ap.
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MnaBeHb, WCNONb3yeMbIi B 3aBUCMMOCTM OT Tuna MPUMEHAEMOro
aHajmsaropa.

3.MoaroToBka K aHanumsy

Mepen npoBefeHVEM aHa/M3a YCTaHOBKY nNpuBOAAT B pabouee co-
CTOSIHWE B COOTBETCTBUMN C MHCTPYKLMEN, Npunaraemoin K npnoéopy.

MpagyvpoBky  npubopa  MpoBOAAT N0  CTaHAApTHbIM  ob6pasuam
yrnepoancTbIX CTasen.

KOHTpO/iIb  NpaBW/IbHOCTW  pe3y/ibTaTOB aHa/M3a YycTaHaB/MBalT M0
CTaHOapTHbIM  ob6pasuamM CcTasleil, COOTBETCTBYKOLWMUX N0  XUMUYECKOMY
COCTaBy M  oOnpefesiseMblM  KOHLEeHTpauusm  aHausvpyembiM  maTe-
pnanam.

C Uuenbil KOHTPONA MpPaBW/IbHOCTM pPe3yNbTartOB aHa/M3a C  Kaxgown
naptmen npo6 aHaM3MpyrT CcTaHdapTHble obpasubl CTasleil He pexe
[BYX pa3 B CMeHYy.

CpegHee apudpmeTMyeckoe 3HayeHue pesysibTaToB aHa/m3a  CTaH-
[apTHOro ob6bpasua He [O/DKHO OT/iMyaTbCa OT  €ero  aTTeCcTOBaHHOro
3HayeHua 6Gonee yem Ha 0,6 ¢, i Ha 0,5 ds abCOMOTHOrO [AoMNyckae-
MOr0  PacxoXfeHusi, YCTaHOB/IEHHONO /19 COOTBETCTBYHLLErO0  UHTEp-
Ba/la  KOHUEHTpauuid npu  BbINOJIHEHMM  aHasiM3a u3  OByx  (Tpex)
napannenbHbIX HABECOK.

34. [lpoBepgeHne aHanusa

AHanin3 NpoBOAAT B COOTBETCTBUM C  WHCTPYKUMEW, npuaaraemon
K npnoéopy.

Mpn maccoBon pone yrnepoga B ctanm MeHee 0,20%, HaBecky pe-
KOMeHAyeTcs npefsapuTesibHO MPOMbITb  3OMpoOM UK APYTUM  NIETYYUM
OpraHMyeckMm pacTBOPUTESIEM U BbICYLLINTbL HA BO3AyXe.

MapansienbHo 4Yepe3 BCe CTaaMn aHansa MnpoBOAAT aHasI3  KOHT-
POJILHOIO OnbITa.

MpoJo/mHKNTENTbHOCTD n3MepeHns (cxuraHve HaBeCKU meTasn-
na) —45c.

35. O6bpaboTKka pe3ynbTaTtoB

3.5.1. Maccosyto pono yrnepoga (C) B nMpouUeHTax BbIYUCAAT MO

dopmyne
C=a—a,

rae a—nokasaHue uupposoro Tab6bno npubopa, nMNONydYeHHOe B pe-
3ynbTare CXXuUraHms HaBeCKu aHanm3snpyemoro marte-
puana, %;
a, — nokasaHus uudoposoro Tabno npubopa, nosy4eHHoe B pe-
3yNbTaTe CXUraHus nnaeHs, % (KOHTPOJILHOIO ONbITa).

3 5.2. AGCOMOTHblE  pacxoXAeHWUst  KpahHuX  pe3ynbTaTtoB  Tpex
(“3) wm pByx (rf,) napannencHbIX onpegeneHvin (Npn  OoBepuUTeSb-
HOo BeposATHocTM P = 0,95) He [A0/KHbl nNpeBblwaTb BeNYMHBLI  [0-
MycKaemMblX  pacXOXAeHWin aAna  COOTBETCTBYHLWEro  MHTepBasla  KOH-
LeHTpauumn, NpuBeeHHbIX B Tabnuue.
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3.5.3. 3a pe3ynbTar aHanusa npuHMMalT cpegHee apudmeTnyec-
Koe AByX (Tpex) napasieNbHblX onpefeneHuii 3a BblMETOM CpeaHero
apngmeTnyeckoro aApyx (Tpex) napasiefibHblX pe3ynbTartoB KOHT-

PONILHOrO OnbITA.
3.5.4. 3a okKoHyaTtesibHbIN pe3ynbTaT NPUHUMAKT pe3y/bTar,

yA0BAETBOPAKOLWMIA TpeboBaHNAM . 2.6.2.
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