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Hacrogimuit craHzapT yCTaHaBIMBAaeT MOTEHIIMOMETPUYECKHIL M KYJTOHOMETPHUMECKWIH METOMBI OTpe-
JeJIEHHS YIJIEpPoJa B METAJUTMYECKOM Bolb(dpaMe, BOJIL(PaMOBOM aHTHIAPHIE, ITapaBojibdpaMaTe aMMOHUS
M BOJAbGdpaMoBoOil kKucaoTe (py MaccoBoit molie yraepona ot 0,0005 no 0,5 %).

1. OBHIME TPEBOBAHMSA

1.1. O6mue TpeGoBauusa K MeTonam aHanmusa — o FOCT 29103.

2. IOTEHLIMOMETPUYECKU METOJ] ONIPEJEIEHMSA YIJIEPOJA

21. CymHocTbh MeTOnaAa

MeroJ, OCHOBAH Ha CXXWTAHWM aHATH3HUpPyeMOro o0pasiia B TOKe KMCIOpoAa B TPyOUaTOil meyd mpu
1250—1350 °C ¢ nocaeayroLyM IOmIoIeHHEM 00pasyoneiicss IBYOKHCH YITIEpOJIa pacTBOPOM 3JIEKTPOJINATA.

Yrnekucpiii ras, momolasch 3JMEKTPOJIMTOM, usMeHsier pH pacTBopa M TeM caMbIM H3MEHSET
[IOTEHLMAJI INEKTPOIOB, NaJee AEKTPOJUT TUTPYIOT PACTBOPOM THIAPATA OKMCH GapHs 0 MIEpBOHAYAIBLHOTO
3HaveHusa pH (9,7—10).

(M3menennas penaxims, M3m. Ne 1).

22. AnnapartTypa, PEakKkTHB B u { J 4
PacTBOpH

YcraHoBKa M OIpeNeNICHUS colepXaHus yriepojaa,
MIpUBEICHHASA HA YepTeXe, COCTOUT U3 6ainoHa J ¢ pelyKuu-
OHHBIM BeHTWIeM M KuciopoaoMm (I'OCT 5583); poramerpa
tina PC-3J1 wnu PM-A Z; ckIsHKY 3 ¢ aCKapHTOM; 3arpyzod- 7
HOTI'0O 3aTBOpa 4; NBYXTpyOuaToil ey S5 ¢ CeJIMTOBBIMM Harpe-
BaTeJisiMu, obecnevyuBalowiumMu HarpeB no (1300+20) °C;
MBUIEBOTO (GUIBTPA 6; KAMFULISIPHOTO JpocceNs 7, CKISAHKA &,
HAaMOJIHEHHOM TpaHYJIMPOBAHHOW [ABYOKHMCBHIO MApraHIIa;
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3IEKTPONUTHUECCKOM stueiikn 9, Mewanku 10, 31eKTpoaHOi

cucteMsr /1; xarenbHULBI 12 IJist BBOAA B SIYEHKY THTPAHTA,  — g
anexTpoMoTopa 13; Giopetku 14 BMectiuMocTbio 10—25 cm’; L] T v
MarHuTHoro kiamaHa I5; pH-merpa 16 tuma pH-340 win 18/ 17 fﬂ I_Z/-r"t:E
pH-121; HopManbHOrO 35ieMeHTa 17, 610Ka aBTOMAaTUYeCKOIo et
TurpoBanust 18 (BAT-15, BAT-12JIM). 1710

IIpumevyanme. BMecto Gioperku 14, MarHMTHOro wianaHa J5 MOXHO MCIIONB30BaTh ABTOMATHYECKYIO

61opeTKy — nosarop b-701. OnexrpomurHyecKylo ﬂqeﬁKBy 9 BMecTHMOCTBIO 200 cM° MOXHO 3aMEHHTDH COCYAOM €
niopucThIM buneTpoM Ne 2 minu 3 BMecTtumocThio 100 cm”.
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Jornyckaercss UCIOAb30BATh AHAIM3ATOP, 0OecreYrBalOILMi TOYHOCTb HE HMKE YKa3aHHOM B CTaH-
Japre.

HopMaibHbIH 31eMEHT NMOIKIIOYAIOT B cirydae ucnons3oBanus pH-metpa pH-340 u BAT-12JIM.

Maprasen cepHokucisiii o FOCT 435.

Asmumak o F'OCT 3760.

I'paHynaupoBaHHas JByoKMch Maprania: 200 I CepHOKHCIIOTO MapraHua pactopsior B 2500 cm?
ropstyeit BOIBI, 3aTEM B pacTBOp NpubaBstioT 25 cM3 amMuaka; nobasisior 1000 em3 22,5 %-noro pactBopa
HAaICEePHOKKMCIIOTO aMMOHHMS M CMech KUIIATAT B TedyeHue 10 MuH. Bo BpeMs kutieHust mpubansIIoT aMMuax
IO IEIOYHOM peaKiMM, IOC/IE Yero pacTBOp BBUIEPXKHUBAIOT OO TMOJHOIO BBIACICHUS OCAIKa IBYOKUCH
Mapraxia. Ocarox oTUABTPOBBIBAIOT, MPOMBIBAIOT M cywat npu 110 °C.

ACKapHT.

M3zBecTh HaTpOHHas.

AMMoHUI HagcepHokucablit o F'OCT 20478, 22,5 %-Hrlii pacTBOp.

Jlonouku ¢apdoposrie JIC-2, IC-4 mo I'OCT 9147.

TpyGxu OrHeYITOpHbIe MYJUTUTOKPEMHE3eMHUCThIe BHYTpEHHUM AuaMeTpoM 20—21 mMm.

Kanuit xmopuctsiii mo FOCT 4234, HachILiEHHBIA pacTBOP.

Bapuit xmopuctsiit mo TOCT 4108, pactBop 3nexrponura: 10 r xnopucroro 6apus pacTBOpSIOT B
1000 cM3 IMCTUIIMPOBAHHOM BOABI M K ITOJYYEHHOMY pacTsopy npuwinsaior 10 cM? sTunoBOro crmpra.

Bapust runpar oxkucu mo 'OCT 4107, HachllleHHBIM pacTBOp: MMIPAT OKMCH 6apusi pacTBOPSIOT B
IHCTWUIMPOBAHHOM Bole (peiBapHUTEIbHO NPOKUILTIEHHOM B TeYEHNUE 2 4 M OXJIAXACHHOMN IO KOMHATHOH
Temrepatypsbl). [lonydeHHBI pacTtBop pazbamisioT B 30 pas. PactBop xpaHST B GYThUISX, CHabXEHHBIX
TpyOKaMu ¢ HATPOHHOM U3BECTHIO.

Crupt 3TIIoBBIA pexTiduKoBaHHbIN TexHUueckuit mo F'OCT 18300.

CrangaptHbie o6pasupt Kareropun 'CO, OCO, COII, B KoTOphIX colepXaHUe KOMITOHEHTa He
OTJIMYAETCH OT aHATU3NpyeMoro Gojiee YeM B I1Ba pasa.

(A3menennas pempakums, Ham. Ne 1).

23. lloanrortoBKa K aHanlu3y

K BeIxony pH-merpa momkmodaroT GJOK ABTOMATHYECKOTO TUTPOBAHHS 4YEpE3 IOCJeNOBATEIHHO
BKJTIOYEHHBIA HOpMaibHBIH 31eMeHT. Hacrpausaior pH-MeTp ¥ 610K aBTOMATHYECKOTO THTPOBAHUS IO
MpUIaraeMbIM MHCTPYKLUSIM K 9THM TIpHOOopam.

DIeXTpoAHYIO CHCTeMY HacTpaupawoor o OygepHoMy pacrsopy pH 9,18—9,22 (dukcanar 0,01M
pactBopa TeTpabOpHOKHUCIIOTO KaJIus).

®apdoposble JIOZOUKM IPOKATUBAIOT B ToKe Kuchaopona npy 1280 °C B Teyenue 3 MuH.

DIIEKTPOIUTHYECKYIO STYEHKY 3aMONHAIOT 3siekTpoautoM 200 cM3, a B ciyyae s;'YeiKM C TIOPUCTOM
neperopoxkoii 100 cm3.

YcranasiauBaloT pacxof kuciopoaa 700 cM? B 1 Mun. Brmoyvaior BAT Ha turpoBaHue u noBogst pH
o 10.

Cxwrast 3—4 HaBeCKH CTaHIapTHOro obpasiia, yCTaHABJIMBAIOT THTP THApaTa OKHUCH Gapus.

O6pa3iis! BoabPpaMoBOil KMCIOTH IPOKAIMBAIOT B TekeHHe 4 4 ripy (650+10) °C no BonbsdpamMoBoro
aHTUIPHIA.

O06pa3up! nmapasosibgpaMaTa aMMOHHKS MEPEBOIAT B BONIbGPAMOBBIM aHTHAPHT, NPOKAUTMBAHUEM TIpH
(650+10) °C B Teuenue 1,5 u.

BonbsthpaMoBbIil aHrHIPHI CXKUTAIOT B TOKE KHCIopoaa Ge3 mpeaBapUTeabHOM 00paboTKu.

O6pasupl MeTa/UIMYecKoro BojibdpamMa OYMILAIOT OT BO3MOXHOIO 3arpsA3HEHMs, MPOMBIBAA B
5—10 cM3 crniupra.

24. [IpoBegeHne aHadUu3a

B 3aBrcHMOCTH OT MaccoBOM JONY YIiiepoJia B aHATH3UpYeMoii rpoGe GepyT pasTudHbie HABECKH B
COOTBETCTBUU ¢ Tali. 1.

IlpoxaneHHyio 1000YKY ¢ HABECKOW aHAIM3MpyeMoii MpoObl MOMEAOT B TPYOKY ISl CXUTaHuA,
3aKPEIBAIOT 3aTBOP Y BKIIOYAIOT OJIOK aBTOMATHYECKOTO TUTPOBAHMA HAa TUTPOBaHUeE.

OxoHyaHue aHanu3a dukcupyeTcs 6J0KOM aBTOMAaTHYECKOrO THTPOBAHUA U 110 GIOpETKE OTCUMTHI-
BAeTCs KOJIMYECTBO PACTBOPA THAPATA OKUCH 6apHsi, U3pacXoJI0BaHHOIO Ha TUTPOBAHUE.

CxuraHue CTaHAapTHOro 00pasiia sl yCTAaHOBJICHMSE TUTPA IPOBOMIAT IIOC/IE KAXIOM MATOM MpoaHa-
JIN3UPOBAHHOMN MPOGHI.
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Tabnuua 1

Maccosas nona yrnepoaa, % Macca HaBecKH, T
Or 0,0005 no 0,001 2,00
Cs. 0,001 » 0,005 1,00
» 0,005 » 0,05 0,50
» 0,05 » 0,5 0,25

25.06paboTKa pe3yiIbTaToOB
2.5.1. Maccogyio oo yriepoaa (X) B NpolieHTaxX BBIMUCAIOT IO GopMyIIe

_(V-Vy) T-100
- m

X

3

rme V— o6beM pactBopa rugpata oKMcH Gapusi, M3pacXOHOBAHHBIM Ha TUTPOBAHME AHAIU3MPYEMOro
pacTtBopa, CM”;
V5 — obnem pacTBopa runparta OKMCH 6apusi, H3pacxXolOBAHHbIA HA TATPOBAHHUE PACTBOPA B KOHTPOIb-
HOM OIIbITE, CM”;
T — TUTp pacTBOpa I'MApaTa OKMCH 6apusi, BRIpAXEHHBIA B I/cM’ yriiepona;
m — Macca HaBeCKH, I.
2.5.2. A6COMmOTHBIE JOIIYCKAEMbIE PACXOXASHUS PE3YIETaTOB TPEX MMapaUIeIbHbIX OTIpeNe/IEH I IpU
AOBEPUTENIbHOM BepOATHOCTH P = 0,95 He MOKHBI NpeBBIlIaTh 3HAYEHUI BETUYMH, YKa3aHHBIX B Tab1. 2.

Ta6nuua 2

Maccosast mons ymepouna, % ABCOMOTHOE AOMyCKaeMoe pacxoxiaeHue, %
Or 0,0005 ao 0,001 0,0003
Cs. 0,001 » 0,003 0,0004
» 0,003 » 0,01 0,001
» 0,01 » 0,03 0,002
0,03 » 0,1 0,004
» 0,1 » 0,3 0,015
» 0,3 » 0,5 0,025

(M3menennas pepakums, Mam. Ne 1).

3. KYTOHOMETPUYECKWUY METOJI ONIPEJIEJIEHAS YIJIEPOJA

3. CymHocTsr MeTOQA

Merton 0cHOBaH Ha CXHMIaHUH aHATM3MPYEMOro o06pasLa B TOKE KMCIOpona B TpybuaToif Iedu npu
1200—1250 °C c nocrenyiolum MoroIeHHeM o6pasyloLIeiicss IByOKMCH YIJIEPOIa PacTBOPOM BIEKTPO-
JIiTa.

3aTeM 3NIEKTPOJIUT MEKTPONU3YETCS IUISI BOCCTAHOBJIEHHSI MCxoxHoro pH, M 10 KoJIMYecTBY u3pac-
XOOB2HHOTO 3JIEKTPHUYECTBA B IPOLIECCE JIEKTPOJIM3a H3MEPSIOT COlEpXaHMe YIIepona.

32. AnnapaTtypa, pPeakTHBb, PacTBOpH

Kynonomerpudeckuii ananusatop AH-7560 wiu mo6oro Apyroro TMma I JAHHOTO OYAara3oHa
OIpeneNieHUsI COAEPXaHUs YIaepoa.

IMeus conpoTurieHus, obecneyunparolasa Harpes xo (1300+20) °C.

bBannon c penykuuoHHBIM BeHTIWIEM ¢ KUcaopoaoM o FTOCT 5583.

Jlogouxu dapdopossie JIC-2 u JIC-4 no TOCT 9147.

TpyOKu OrHEyIOpHBIE MYJUIMTOKPEMHE3EMUCTbIE BHYTPEHHMM AuaMeTpoM 20—21 MMm.

CnupT 5TUI0BBIN peKTUhHKOBAHHBIN TexHUueckuit mo TOCT 18300.

CrannaprHele o6pasup! kareropun ['CO, OCO, COII, B KoTopbIX colepXaHHE KOMIIOHEHTa He
OTJIMYAETCsL OT aHAIU3UpyeMoro Gosiee yeM B [(Ba pasd.

(M3menennan pegaxuma, Mam. Ne 1).
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33. lonroToBKa K aHaAajgu3y

®apdopoBrie TOTOYKH MPOKATHUBAIOT B TOKe Kuciopoaa npu 1280 °C B Teuenue 3 MuH.

Bxiioualor aHaIM3aTop B CeTh M HacTpauBaloT. KambpyioT aHaau3aTop 1o CTaHIAPTHREIM o0Opasiam.

O6pasie! BoabGPaMOBOM KHCIOTH! 00€3B0OXHUBAIOT M TIPOKANMBAIOT B TeyeHue 4 4 nipu (650x10) °C
10 BOJIb()PaMOBOTO aHTUAPHIA.

O6pasipl mapaBoiabdpamMaTa aMMOHHS TIEPEBOMAT B BOIbGpPaMOBbBIi aHTUIPH IPOKATHBAHUEM IIPU
(650+10) °C B TeueHue 1,5 u.

BossdpaMoBEIil aHTHIPUA CXXWUTAIOT B TOKE KUCIOpoa 6e3 npeaBapuTeIbHOM 06paBboTKH.

OO6pasip! METALIMYECKOTO BOJbppaMa OYMIIAIOT OT BO3MOXHOIO 3arpsA3HEHMsI, NPOMEIBAd B
5—10 cM? criupra.

34 MpoBexgeHune aHagdusa

B 3aBHCHMOCTH OT MaccoBOM JIONM yIJiepojia B aHATU3UpyeMoit TipoGe GepyT pasiu4Hble HABECKH B
COOTBETCTBUM C Tabu. 1.

JlonoyKy ¢ MoAroToBNEHHOMN MpoGoil MOMEIAT B TPYOKY /IS CXHIaHWsl, 3aKPhIBAIOT 3aTBOP
BKJIIOYAIOT IpUOOp HAa TUTPOBAHME.

(A3menennas pepakums, Mam. Ne 1).

35 06paGoTka pe3ynbTaToB

3.5.1. MaccoBas moisi yriepojga B IPOLIEHTAaX 33 BHIYETOM CONEPXAHMS YIJIEpOId, HaMIEHHOTO B
KOHTPOJIHOM OIIbITe, COOTBETCTBYET MOKA3aHMIO LKdpoBoro Tabio npubopa.

3.5.2. AGCOMOTHEIE AOIyCKAaeMble PACXOXIEHUSI PE3Y/IbTATOB MapaUIENbHBIX ONpPENeIeH i Py 10-
BepUTeIbHON BeposiTHOCTU P = 0,95 He IOJDKHBI NpeBBIINATh 2HAYEHHIA BETMYHH, YKAa3aHHBIX B Tabm. 2.

(M3menennas pegakoms, Yam. Ne 1).

3.5.3. MeTton NMpUMEHSIOT NP Pa3HOIIACHM B OLICHKE KauyecTBa BOJb(ppaMa.
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