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MEXTOCYJTAPCTBEHHTE GBI CTAHIAPT

CTAJIA YITJIEPOJIUCTBIE, JETUPOBAHHBIE 1 BBICOKOJIETUPOBAHHBIE
MeTtoam onpeneienns a3ora

Carbon, alloyed and high-alloyed steels.
Methods for determination of nitrogen

Jara seeaenns 2000—07—01
1 O6aacTh npuMeHeHHs

Hacrosuuii cTaHgapT ycTaHABIMBACT GOTOMETPUICCKIH (CIIEKTPOGMOTOMETPHICCKHI) METOI, OIpe-
JeneHud a3oTa ¢ peaktusoM Heccnepa (mpu MaccoBoit none asora ot 0,002 1o 0,01 %) u THTpUMETpHYECKUIT
METOJ ONpPeAeICHUS a30Ta (Mpu MaccoBoit none azora ot 0,005 mo 0,50 %) B yriiepOOUCTHIX, JIETHPOBAHHBIX
M BBICOKOJIETUPOBAHHBIX CTAJISIX.

JlomyckaeTcs CHeKTPOMETPUYECKUI METO, OTIPEICICHHS a30Ta ¢ HUTPONPYCCHIOM HATPHS IO MEX-
nyHaponHoMy ctanaapty MCO 4945 (mpunoxenue A).

2 HopMaTuBHBIE CCBHLIKH

B HacTOMIIEM CTAHIAPTE WCIIOIB3OBAHBI CCHUIKH HA CICAYIOIIME CTAHAAPTHL:

TOCT 83—79 Hatpwmit yrnekucnblii. TeXHHUECKHE YCAOBHS

I'OCT 3640—94 IIunk. TexHHYECKHE YCAOBHI

TF'OCT 3769—78 AMMOHUII cepHOKHMCBIA. TeXHUUECKHE YCIOBHS

T'OCT 4145—74 Kanuii cepHOKHUCBIA. TeXHHUECKHE YCITOBUS

TI'OCT 4165—78 Menp (II) ceproxkmcaasa 5-BogHas. TeXHMYECKHE YCIOBHUS

T'OCT 4328—77 Harpus runmpooKuch. TeXHUYECKHE YCIOBHS

T'OCT 4463—76 Harpwuii ¢ropucTeii. TexXHHYECKHE YCAOBHSI

T'OCT 8677—76 Kambiusa okcua. TexHuueckue yCIOBHS

T'OCT 9285—78 Kamms rHapaT OKUCH TeXHHUYCCKHi. TeXHHYeCKHe YCIOBHS

T'OCT 14261—77 Kucnora comstHass 0co60i YucToThl. TeXHUYECKHE YCIOBHUS

T'OCT 14262—78 Kucnora cepHas 0co00i YHCTOTHL. TeXHUYECKHe YCIOBHS

T'OCT 18300—87 Crupt 5TMIOBBI peKTU(DUKOBAHHBII TEXHHYSCKHI. TeXHUUYECKHE YCIOBHS

T'OCT 20490—75 Kanwuii MapraHUOBOKHUCBI. TeXHUYECKHE YCIOBHS

T'OCT 28473—90 YyryH, ctams, ¢eppoCIUIaBEI, XpOM, MapraHell MeTAIHYecKue. O01ue TpeboBa-
HMS K METOJIAM aHajIn3a

3 O0mmue TpedoBaHUA

O6urie TpeboBaHusa K MeTomaM aHaimm3a — mo N'OCT 28473,

4 @oroMeTpHuecKHii (CIEKTPO(POTOMETPHIECCKHIT) METON ONpEAeICHAS a30Ta

4.1 Cynmocts MeTona

Merton OCHOBaH Ha PacTBOPEHMHM CTAJM B HEOKHUCIIIOUIMX KUC/IOTAX, PAa3jIOXEHHH OOPa3yIOLHUXCS
aMMOHMITHBIX COJIEll THAPOOKUCHIO HATPUSI, AUCTHUISLIMM aMMHAKa ¢ IIAPOM WJIM BO3AYIIHOMN acmupauueit
W3 IIETOYHOTO aHATTM3UPYEMOrO PACTBOPA M OMPECACHUM €ro B KOHAeHcaTe ¢ peaktusoM Heccnepa.

4.2 Ammaparypa, peakTHBBI U PACTBOPBI

YcraHoBKa Is1 IMCTWUISILIMM aMMUAKa C TapoM (PUCYHOK 1) COCTOMT M3 TMCTHUIILIMOHHOM KOMOBL 1,
BOPOHOK 2 M 3, XONOAWIBHUKA 4, KONOBI-JIOBYIIKM 5, TeHepaTopa mapa 7, HarpeBateJisi reHeparopa mapa &,
J1a00PaTOPHOTO aBTOTpaHcthopMarTopa 9, OYTEUTH ¢ BOMOU 6 M KONMOBI-MIpueMHMKa 10.

W3nanme opmmmaibHoe



Ir'oCT 12359—99

Pucynok 1 — CxeMa yCTaHOBKM WISl JUCTWUALMY aMMHaKa ¢ TIapoM

VeraHoBku M1 DUCTWUIALMKA aMMHAaKa ¢ BO3AYLUIHONM acnMpauueil (pMCYHKH 2 u 3) cocTodT Hu3
BO3IYXOOUMCTUTENBbHBIX CUCTEM [ U 2 (1 — IMPOMBIBHOM COCY/I, 3alIOIHEHHBIH CEPHOM KMCIOTOM MIOTHOC-
Thi0 1,84 T/CcM3, 2 — MpOMBIBHOW COCYH, 3amOMIHEHHBIA BONOI), DJICKTPOIUIMTKH 7, MUCTHIUTSIIIHOHHOM
KOJIOBI M3 TEPMOCTOMKOIO CTEKJIA BMECTUMOCTEIO 500 cM3, CHAOXEHHOH BOPOHKO# C KPAHOM, 6, XOJIOIHIIb-
HMKa 3, cocyna ISl ylaBIMBaHMS a30Ta (B BUAEC aMMHMaka) 5, MUKpoOopeTku 4 (kimacca 1).
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PucyHok 2 — CxeMa yCTAaHOBKH IUIsl AMCTWUISIIMY aMMMaKa ¢ BO3IYLTHOM acmupauuei
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Pucynok 3 — CxeMa yCTaHOBKM TS RAUCTIWUIALMM aMMHAKa C BO3AYITHON aCIIMpPALUeit

Konba mist pacTBOpeHUS HaBECKHM (PHCYHOK 4).

Boza pucTwuIMpoBaHHas, CBOOOIHAA OT HOHOB AMMOHHA, IS TIPUTOTOBJIEHUSI BOAHBIX PACTBOPOB H
TpoOBeeHUS aHaTu3a. Bomy mpoBepsioT Ha NPUCYTCTBME HOHOB aMMOHUS peakTuBoM Heccnepa: k 200 cm3
BoIbl mMpuauBaloT 2,5 ¢cm3 peakruBa Hecciepa, nepeMeMBalOT U OCTaBALIOT ctoath 15 muH. Ecnu Boma
HE OKpPacWIaCh B XEJITOBATHII LIBET (ONTHYECKAsK THIOTHOCTh PACTBOPA, H3MEPEHHAS HAa CIIEKTPO(POTOMETPE
B KIOBETE TOMUIMHON padouero ciost 1 cM npu jyimHe BOaHBL 400 HM, He G6oree 0,05), oHA MOXeET OBITH
HCTIONIb30BaHA Ui OMpeIeNcHUS a30Ta. ECHM TOABWIOCH XEITOE OKpalllMBaHHE, BOAY OUHMIIAIOT Ha
HMOHOOOMEHHBIX CMOJIaX — CHJIBHOKHCJIOTHOM KaTHOHHUTE M CHJIBHOOCHOBHOM aHHMOHHTE CO CIOEM CMOJBI
BeicoToi 0,2 M, nmamerpom 0,025 M, mponyckas 4yepe3 Ko-
JIOHKHM CO CKOPOCTBIO OT 7 mo 10 cM3/MuH.

Jns OYHUCTKYU BOABI C TIOMOIIBIO MAapPTaHIIOBOKHUCIIOTO
ks 500 ¢cm3 Bomel moMenaloT B KOOy co mumdoM, 10-
0aBJIIIOT MAPTAHLIOBOKUCIBIIA KAIHIL 10 CIA00ro OKpAIIUBa-
Hugd U KumAataT 30 muH. 3ateM molGasmsiior 100 r okcuma
KajJbLMS U KUMATAT B TeueHue 2 4. COeAMHSIOT KOJOY C
XOJIOODWIBHUKOM U COOUPAIOT JTUCTHJUIAT B OYTBHUIL C TIPH-
uutuoBaHHOM MPOOKOIA.

Bony MOXHO OUMIIATE TAKXKE JTIOOBIM APYTUM METOIOM,
00eCTIeUnBaIOIIUM ONTHIYECKYIO TDIOTHOCTh OKPallIeHHOTO
pactBopa no 3HaueHus (,05.

Mens ceprokucnas no F'OCT 4165.

ITunk MeTammueckuii mo TOCT 3640.

Kucnora consgras no I'OCT 14261, pasbaenennas 1:1.

Kucnora ceprast mo T'OCT 14262, paz6asiaeHHas 1:4.

Kucaora cepHast ¢ MOJISIPHOM KOHLEHTPALIEH SKBUBA-
nerta 0,01 Moab/nM3, TOTOBAT K3 (hUKCAHANA,

Kamnii ceprokucnstii mo 'OCT 4145, npokaneHHbII
npu temneparype 900 °C. Pucysok 4 — Kon6a 1uist pacTBOpCHUsI HABECKH

Tunpokcun Hatpus o F'OCT 4328, pacTBOp MacCOBOiA
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KoHuUeHTpauuu 40 r/100 ¢cM3 : 200 r ruapoxkcHaa HATPUs pacTBOPSIOT B 600 ¢cM3 BOIBI M BHIAPHBAIOT TIPH
kunsrueHuu 1o 500 cm3 ¢ nobGasieHHEM HECKONBKHX IPAaHyJ/I IIMHKA.

I'unpoxceun kamusa mo F'OCT 9285, pacTBopsl MaccoBoi KoHIeHTparuu 60 r/100 cm3 1 15 r/100 cm3,

Hatpwuii dropuctsiii no TOCT 4463,

Kasnuii mapranmoBokucisiit mo F'OCT 20490.

Kanbumii oxcun o 'OCT 8677.

AmMoHmit cepHOKHCTBIA o TOCT 3769, ctaHmapTHBIA pacTBOp.

CepHokucnblii aMmmMoHMi BeIcylHBaloT npu (100+5) °C. HaBecKy cepHokucnoro ammonus 4,7170 r
MOMEILAIOT B CTAKaH eMKOCThIO 200—400 ¢cM3, pacTBOPSIOT B BOJIE, MEPEHOCAT B KOJIOY eMKOCTHIO 1-103 ¢cMm3,
JIOJIMBAIOT IO METKH BOIOM M mepeMemmBalor. 10 ¢cM3 pacTBOpa MOMEINAIOT B APYIYIO MEPHYIO KOJIOY
e€MKOCTBIO 1-10 ¢M3, HoNMMBAIOT BOJOM 10 METKH M IICPEMEIIHBAIOT.

1 ¢cM3 moMyYeHHOTO pacTBOpa CEPHOKHUCIOro aMMoHust coaepxur 0,00001 r asora.

4.3 TloaroToBKa K aHAJIM3Y

4.3.1 YcraHoBka ¢ BOASHBIM NMapoM

Cobupalor ycTaHOBKY (pDUCYHOK 1) M TIPOMBIBAIOT €€ Mepel TMepeHeCEHHEM pacTBopa mpoObl B
JTUCTWUISIHOHHYIO KOJIOY: Yepe3 BOPOHKY 2 MPWIMBAIOT B AMCTWUISLIMOHHYIO KonOy 80 ¢m3 pacTBOpa
THAPOKCHIA HATPHS, Yyepe3 BOPOHKY 3 — 100 ¢cM3 BombI H MPOMYCKaIOT map B Teuenue 10—15 mun. 3arem
VOAJIAIOT pacTBOP M3 KOJMOBI-TIPUEMHHMKA M U3 OUCTWUIALMOHHON KOJOHBI, NMPWIMBAsA B TeHEpaTop Mapa
150—170 cm3 Bogpr. [Ipu 3TOM I1LETOYHOI PACTBOP MEPEHOCAT U3 AMCTH/UIILIMOHHOM KOJOB B KOJIOY-JIO-
BYLLKY M yIAJISTIOT.

4.3.2 YcraHOBKa C BO3AYLIHOI acUpauueit

Co6upaoT YCTAHOBKY (PHCYHKH 2 H 3) M MPOBEPSIOT TePMETHUYHOCTH BCEH CHCTEMBI ¢ MOMOIIBIO
acnMparopa NMpOCAChIBAHUEM BO3AYyXa PABHOMEPHO CO CKOPOCTBbIO 3—4 My3bIpbKa B CEKYHIY.

JUist OUMCTKY CUCTEMBI B AMCTH/UTALIMIOHHYIO KOJIOY MpuiKBaloT 80 cM3 pacTBOpa rHIpOKCHIA HATPHSL,
100 cm3 BOABI U KUNSATAT PacTBOp B TeueHHe S—10 MMH.

ITocne ouncTKH BCEi CUCTEMBI BHIKJIIOUYAIOT 3/IEKTPOIUTUTKY, BONLOCTPYIHHBIM HACOC, YIAIAIOT PACTBOP
U3 IUCTWUIALMOHHON KOJIOB U U3 COCYAA IS YIABAUBAHUS a30Ta.

4.4 TlpoBenenne aHaAH3a

4.4.1 OmnpeneneHue a30Ta Ha YCTAHOBKE ¢ BOASHBIM MapoM

4.4.1.1 OmpeneneHue a30Ta B CTASIX ¢ MACCOBOI mojieii KpeMHMs 10 0,5 %

Hasecky Maccoif 2 T mOMeLIaloT B KOOy (pUCYHOK 4). IInd ee pacTBOpeHHMsS NMpWIHMBaT 50 cm3
pacTBopa cepHOM KUCAOTH (1:4) M 3aKpbIBAIOT €¢ MPUILIMGOBAHHON TIPOOKOH ¢ THAPABIMYECKUM 3aTBO-
pPOM, B pe3epByap KOTOPOTO MPEABAPUTENILHO MPWIMBAIOT 2—3 cM3 pacTBOpa cepHOi KUCIOTH (1:4).

Hagsecky pacTBOpSIOT TIpH TeMmiepaTtype He Bbie (85+5) °C mo MOMHOrO NMpeKpalieHus BBIIEICHHS
Bozmopona. Konby ¢ pacTBOpOM OXJIaXmaloT, paCTBOP M3 Pe3epByapa THAPABIHUYECKOTO 3aTBOPA MPUCOCIH -
HSIOT K OCHOBHOMY pacTBOpPY M OOMBIBAIOT 3aTBOP 2 — 3 pa3a Bonoi. PacTBOp BEINApHBAIOT IO MOSIBJICHHUS
TapoB CEPHOM KUCIOTH M oxnaxnaloT. K pacTBopy mo6aBisioT 5 T CEPHOKUCOTO Kaiust, 1 T CepHOKUCION
Menu, mpuwiIuBaloT 20 ¢cM3 CepHOM KHMCIOTH M HATPEBAIOT COAEPXUMOE KOJIOBI 10 MOMBICHUS T'YCTHIX MAPOB
CEepHOII KMCIOTH (TeMmriepaTypa pactBopa — He MeHee 340 °C).

IIpu OTCYTCTBUY B CTAIM HUTPUAOB XPOMA AOITYCKAETCS pACTBOPSHHE HABECKH B CepHOM Kucnore (1:4)
6e3 mobaBneHUsT KOHIICHTPUPOBAHHOM CEPHOM KHWCIOTHI, CEPHOKHCJIOTO KaJlMs, CEPHOKHCIOM MeNu M
HarpeBaHUs 0O TMOSBICHUS TApOB CEPHOM KUCIOTHI.

L1 TpyIHOPACTBOPUMBIX CTAJICH MOTYCKAeTCS TIPUMEHEHHUE APYTHX KHCIIOT, 00ECIIEYMBAIOLIMX MO -
HOTY pacTBOPEHUS HABECKH.

4.4.1.2 OnpeneneHue a30Ta B CTAMKIX ¢ MACCOBOM MoNei KpeMHuUs cebiie 0,5 %

Hagecky pactBopsioT npu ymepeHHOM HarpeBaHuu B 50 cM3 pacTBopa constHoil kucnots (1:1) mo
TIOJTHOTO TPEKPAILEHUS BBIIENEHUS My3bIPbKOB Bonopoaa. [loce pacTBOpeHHsI HaBeCKH pacTBop (2—3 cM3
COMSTHOM KUCmoTH 1:1) U3 pe3epByapa TMAPABIMYECKOTO 3aTBOPA MPUCOSTUHSIOT K OCHOBHOMY PacTBOPY
U OOMBIBAIOT 3aTBOp 2—3 pasza Bomoii. K pacTBOpy TpHOABISIOT TPH TEpPEMENMMBAHUH MaJeHbKHMH
nopuusMu 1—1,5 T HTOpUCTOro HATPHS, TOCIE YeTro KOJIOY BHOBb 3aKPHIBAIOT MPHILIH(OBAHHOM NMPOOKOi
¢ TUIPABIUYECKUM 3aTBOPOM U TIPOAOJTKAIOT HarpeBaHue. CIIaBIeHHE ¢ CEPHOKHMCIIBIM KAJIHEM H MEIbIO
TIPOBOAAT MO BBILIEYKA3aHHOU METONUKE.

JomyckaeTcst Uit paCTBOPEHHUS HABECKM BMECTO (DTOPUCTOrO HATpHsI MPHUMEHEHHE (HTOPHCTOBOIO-
POIHOM KUCIIOTHI.

B Mepuyio KOnOy-mpueMHHMK (pUCYHOK 1) BMecTHMOCTRIO 250 ¢M3 mpwmmsaror 30 cM3 pacTsBopa
CEPHOM KHCIOTHI ¢ MOJIAPHON KOHLIEHTpaime# skpuBajieHTa 0,01 MOJIb/IM3, B TUCTH/UISLIMOHHYIO KOOy
Yyepe3 BOPOHKY 2 MpuinBaloT 80 cM3 rupokcuna HaTpus (IOMYyCKaeTCss MPUMEHEHHE PaCTBOPA THAPOKCHAA
Kajus), Yepe3 BOPOHKY 3 — pacTBOp MpoOHl, OOMBIBAsL KOJNOY VIS Pa3liOXEHUSI HABECKM M BOPOHKY He-
GOJBIIMMM TOPLUUAMM BOABI, HE JaBas eil CTeKaTh IO KOHLA. YBEJIMYMBAIOT HATPEB reHepaTopa mapa u
TIPOBOASIT MUCTWIUILIHIO IO TeX TIOp, TTOKa 00beM JUCTHUIATA He HJOCTHTHeT 150 cM3.

4
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B MepHyI0 KOOy ¢ KOHIECHCATOPOM NPH IEPEMCHIMBAHUM NpWIMBAIOT 4 cM3 peaktuea Heccaepa.
ConepxxuMoe KOJIOBI pa30aBiIsIIOT BOAOH 10 METKH M TIEPEMENIHBAIOT.

4.4.2 OnpepeneHue a30Ta HA YCTAHOBKE C BO3NYLIHOM acIHpalMei

PactBOpeHHe MPOOBI MPOBOAAT, KaK yKa3aHo B 4.4.1.

B cocyn g yaaeimBaHMs a30Ta (PUCYHKH 2 H 3) npuanBalor 30 ¢cM3 pacTBOpa CepHOIl KMCIIOTH C
MOJISIDHOM KOHLeHTpammel skBuBaieHTa 0,01 Momb/nm3, B IHCTHLISHHOHHYIO KOJIOY 4epe3 BOPOHKY
npwimBaioT 80 cM3 pacTBOpa rUIPOKCHIA HATPHS (HOMYCKAeTCs MPMMEHEHHUE PaCTBOPA TMIPOKCUIA KAJTHSL),
4yepe3 BOPOHKY ¢ KPAaHOM — PacTBOP MpOObI, OOMBIBAst KONOY ISl pa3iOXKCHUS HABECKU U CTEHKH BOPOHKH
HEOONBIIMMH MOPIMSIMH BOMABI, HE JaBad €l CTeKaTh M0 KOHLIA. 3aKpHBAIOT KPaH BOPOHKH, BKJIIOUYAIOT
BOJIOCTPYHHBII HACOC M 3JICKTPOIVIMTKY H HArpeBalOT pacTBOp B TeueHUe 40 muH. JIMCTWUIST CIMBAIOT
yepe3 HIDKHMIM KPal CoCyna ISt YIABIHBAHHUA a30Ta B MEPHYIO KOIOY BMECTHMOCTBIO 250 cM3, oXJ1axaalor,
MEJICHHO TIPH MIEPeMEIMBaHuM MPHIHBaAIOT 4 cM3 peaktupa Heccnepa. Comepxumoe KOMOB! pa30aBiisior
BOJIOH IO METKH M MEPEMEIIMBAIOT.

Yepes 20 MHH H3MEPSIOT ONITHYECKYIO TUVIOTHOCTh PACTBOpA B MHTEPBAJIC WIHH BONH 395—405 HM,
TIPUMMEHSS B KAYECTBE PacTBOPA CPaBHEHMS BOMY.

B Tex Xe yCIOBHSX IPOBOAAT KOHTPOJILHBIM OIBIT HA ONpEIeICHIE MACCOBOM IOJIM A30TA B PEAKTHBAX.

OnpeneyieHne a3oTa MPOBONAT B MOMEUICHUM TIPU OTCYTCTBMM aMMMaKa, aMMOHHUHHBIX COJiEH W
A30THOM KHMCIOTHI.

4.4.3 TlocTpoeHue TPagyMpOBOYHOrO rpa¢pmka

B mare ko6 momemaior 4,0; 8,0; 12,0; 16,0; 20,0 ¢M3 CTaHZAPTHOIO pPaCTBOpa CEPHOKHMCIOTO
aMMoHms1, uyTo cootBercTByeT 0,002; 0,004; 0,006; 0,008; 0,010 % a30Ta NMpH Macce HABECKH 2 T' H MPOBOISAT
yepes3 BCE CTAlMM aHAJIM3a, KaK yKa3aHo B 4.3.1 n 4.3.2. 1o HaiineHHBIM 3HaYeHHSIM ONTHYECKOM IVIOTHOCTH
(C y4eTOM TOTIPABKH KOHTPOJBHOTO OTBITa) ¥ COOTBETCTBYIOIIHM HM 3HAUeHHMSIM KOHLIEHTPALIMM a30Ta
CTPOSIT TPagyupOBOYHBII rpadmk.

4.5 O6paboTKa pe3yJbTaTOB

4.5.1 MaccoByio Io/0 a30Ta ¢ YyY4ETOM TONMPABKHU KOHTPOJBHOTO OMBITA ONMPEAEISIOT MO IPagyHpo-
BOYHOMY TpaduKy.

4.5.2 HopMBl TOUHOCTM M HOPMATHUBBI KOHTPOJSI TOYHOCTH OMpeNeNIeHUS MAacCOBOM HOMH a30Ta
TMpUBEACHEL B Tabmuie 1.

Tabmuua 1
JlonyckaeMeie pacxoxueHus, %
TTorpelHOCTh | IBYXCPEIHIX Pe3yABTaTOB
Maccosas AO0JIA a30Ta, % peBlebTaT;B Ppe3yIbTaTOB IBYX Tpex AHaANIHU3a
aHanvsa, % aHanmm3a, CTaHJAPTHOTO
nonmensye | TAPRICTOHIX | MAPALIETLHLI |~ o6pas
B pasIU4YHBIX aTTECTOBAHHOTO
VCIOBHUAX 3HAYCHHA
Ot 0,002 mo 0,005 Bxmiou. 0,0011 0,0014 0,0011 0,0014 0,0007
» 0,005 » 0,01 » 0,0015 0,0019 0,0016 0,0020 0,0010
» 0,01 » 0,02 » 0,002 0,003 0,002 0,003 0,001
» 3,02 » 0,05 » 0,004 0,005 0,004 0,005 0,002
»0,05 » 0,1 » 0,005 0,006 0,005 0,006 0,003
» 0,1 » 0,2 » 0,007 0,009 0,007 0,009 0,004
» 0,2 » 0,5 » 0,011 0,014 0,011 0,014 0,007

5 TuTpuMeTpUYECKHii METO oNpeleeHusl a30Ta

5.1 Cynmocts MeTona

MeTon OCHOBAH Ha PACTBOPEHUU CTAJTU B HEOKHUCIISIOMUX KUCIOTAX H Pa3/IOKeHHH O0pa3yIOIHXCs
aMMOHHIHBIX COJICH THAPOKCHUIOM HATPHA.

ITormoleHe BHIAENSAIOIETOCS AMMHAKa MPHU TPOBEACHUM AHAJMH3a HA YCTAHOBKE C BO3MYILIHOM
aclypalyell TMPOBOMAT PacTBOPOM CEPHOM KHCIOTHI ¢ MOJSIPHOM KOHLEHTpalMell SKBHBAJICHTA
0,01 Monb/nM3, omipeneneHre aMMHAaKa — OGPATHBIM TUTPOBAHUEM U3OBITKA CEPHOM KHMCIOTHI PaCTBOPOM
THIPOKCHUIA HATPUS ¢ MOJISIDHO#M KOHLeHTpaluei sxkpusaneHTa 0,01 Monb/om3,

TTornomeHne aMMuaka py BO3LYUIHOH aCMPAIMKM MPOBOIST TAKXKE PACTBOPOM MHIUKATOpa Taumpo
U TUTPOBAHUEM €TI0 KUCJIOTOM.

5.2 Ammapatypa, peakTHBH H PACTBOPbI

YcTaHOBKA U TUCTHIUBIMM AaMMHAKa ¢ mapoM (pucyHok 1).
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YcTraHOBKH LI JUCTWULIIIAA aMMHUAKa C BO3AYIIHOM actMpanmeii (pHCYHKH 2 u 3).

Konba mnst pacTBOpeHUs HaBECKH (PUCYHOK 4).

Wupukarop Taummpo: 0,03 r merwmoBoro kpacHoro U 0,01 r METHJIEHOBOTO CHHETO PACTBOPSIOT B
100 cM? sTHioBOTO CciMpTa. B 1Ien0UHOM cpesie MHAMKATOP MMEET 3eJICHBI LBET, B KMCIOH — (PHONETO-
BO-KPAaCHBI.

Kucnora cepuas mo T'OCT 14262, pas6asnennas 1:4.

Kucnora cepHast ¢ MonsipHOI KOHUEeHTpauuei skeuBaieHTa 0,01 Moab/oM3, TOTOBAT U3 (HPUKCAHANA.

JLnsa yecranoBku kos3dduimerTa nepecyera IpUroTOBIEHHOTO PACTBOPA CEPHOI KMCIOTEL ¢ MOJISIPHOM
KOHIIeHTpalmei sksuBayieHTa 0,01 Monb/nm3 pacteopsior 0,02 r yriaekucaoro Hatpud B 30—40 cM3 guc-
TWITAPOBAHHOM BOABI (0OBIUHOI Bombl). K pacTBOpy mpnoapmsaior 1—2 KaIli METHJIOBOTO OPAHXEBOIO U
TUTPYIOT OO MEPEXOAA XKEATON OKPACKU PacTBOpa B OpaHxeBylo. [id ynaneHus o6pa3oBaBIICiics YTOMBHOM
KUCJIOTBL pacTBOP KUIIITAT 2 MUH, OXJIAXKIAIOT ¥ TUTPYIOT O TEPEXOAA XeATOM OKPaCKH B OPAHXEBYIO.

KoadbduuueHT mepecuera pacTBopa CepHOM KUCIOTH K ¢ MOJIIPHOM KOHILIEHTpalUeil SKBUBAJICHTA
0,01 Mosb/nM3 PacCYUTEIBAIOT 1O (GOpMyJIe

M
K V- 0,00053° @
rie M — macca HaBecKw, T;

V — 06beM pacTBOpa CEPHOM KHMCIIOTHL ¢ MOJIAPHOM KOHIEHTpauuei sxsuBaienTa 0,01 Monb/aM3,

U3PACXONOBAHHON HA TUTPOBAHHE, CM>;

0,00053 — KONMYECTBO YIMEKHMCIIOTO HATPHS, COOTBETCTBYIoLIee 1 cM? pacTBOpa CONAHOI KHMCIOTHL ¢ MO-
JAPHOMN KOHLEHTpauumeii skpusaienTa 0,01 Monb/am3.

Hatpwuii yraekucnstit mo T'OCT 83, BBICYyIIEHHBII 10 MOCTOSHHOM Macchl nipu 270—300 °C.

IMuopoxeun Hatpust mo TOCT 4328, pacTtBop ¢ MOJAPHON KOHIEHTpAlMEl SKBHBAJICHTA
0,01 Monb/mM3.

KoadduimenT HOpMATBHOCTH OTIPEACIAIOT THTPOBAHHEM PAaCTBOPA THAPOKCHIA HATPHSA ¢ MOSIPHOM
KOHLIeHTpauuei skpuBajicHTa 0,01 Moib/aqM3 pacTBOPOM CEPHOI KHCIOTHL TAKOM X€ KOHLIEHTPALIMH.,

Bona nuctwimmpoBaHHas, CBOOOIHAS OT HOHOB AMMOHHS, [UISL IIPUTOTOBJICHHS. BOAHBIX PACTBOPOB H
TPOBeACHUA aHaiu3a. Booy ouMIalOT M MPOBEPSIOT HA MPHUCYTCTBUEC B HEl HOHOB AMMOHHMS PEaKTHBOM
Heccnepa, kak ykazaHo B 4.2.

Kucnora consras mo F'OCT 14261, paz6aenenHad 1:1.

Harpuii dropuctsii mo TOCT 4463.

I'mapoxeun Hatpus o T'OCT 4328, pacTtBop MaccoBoii KoHueHTpauuu 40 r/100 cM3.

200 T TuOpOKCHUAA HATpHs pacTBOPsOT B 600 ¢cM3 BOIBI M BBIIAPMBAIOT NMPH KUIAueHHH 10 500 cM3
¢ moGaBieHHeM HECKONBKUX TPaHy/l LIMHKA.

MeTunoBbiit KpacHBIIA.

MeTuoBBIi OpaHKEBBI.

MeTuneHOBHIIT CUHMIA.

Crupr s1uioBslit pektudukoannasrii mo F'OCT 18300.

Kamuit ceprokucisrii mo I'OCT 4145, npokanennsrii npu 900 °C.,

T'unpokcun kamust mo FT'OCT 9285, pacteop MaccoBoii koHIeHTpauuu 60 /100 cM3,

Menp ceprokucias o I'OCT 4165.

vk MeTammmyeckuii o F'OCT 3640.

5.3 IloaroroBka K aHAJM3Y

CobupaioT yCTaHOBKY (pHUCYHOK 1) M TIpOMBIBAIOT €€ TMepel TMepeHeCeHMeM pacTBopa TpPOOBI B
IUCTWUISLMOHHYIO KOJIOY: Yepe3 BOPOHKY 2 MPWIMBAIOT B NUCTHUISLIMOHHYIO KO0y 80 c¢M3 pacTBOpa
THIPOKCHIA HATPHS, yepe3 BOPoHKY 3 — 100 ¢cM3 BOIOBI M MpOIycKaioT map B TeyeHue 10—15 muH.

3aTeM ymajsioT pacTBOP U3 KOMOBI-TIPUEMHUKA W W3 TUCTWUISILIMOHHOM KOJIOB!, TIPHIMBAY B TeHEpa-
Top mapa 150—170 ¢m3 Bomel. IIpu 3TOM ILETOYHOM PACTBOP MEPEHOCHT U3 TUCTWUIILUMOHHONW KOJIOBI B
KOJIOY-JIOBYIIKY U YIAJISIOT.

5.3.1 VYcraHoBKa ¢ BO3OYITHOM acTIMpaliuei

Co6HpaloT YCTAaHOBKU (PHUCYHKH 2 M 3), MPOBEPSIOT TE€PMETHYHOCTh BCEH CHCTEMBI ¢ TMOMOIIBIO
acmupaTopa MPOCachBAHUEM BO3IMyXa PABHOMEPHO CO CKOPOCTBIO 3—4 My3BIPbKa B CEKYHIY.

IMepen mepeHeceHUEM aHATM3UPYEMOTO PacTBOPa B MUCTWLISLHOHHYIO KOJIOY YCTAHOBKY IIPOMBIBA-
I0T: Yepe3 BOPOHKY B JUCTWUISIMOHHYIO K010y mpunuBaoT 80 ¢cM3 pactBopa ruapokcua HaTpus, 100 cm3
BOIBI U KUIATST PACTBOP B TeueHUe S— 10 MuH.

IMocne ouUCTKY BCeit CUCTEMBI BKITIOUYAIOT IEKTPOTUIUTKY, BOIOCTPYMHEII HACOC, YOAJSIOT PAaCcTBOP
U3 IMCTWUISILIMOHHOMN KONOB U U3 COCYAA ISl YIaBIUBAHUS a30Ta.

5.4 TIpoBeneHue aHAM3A
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5.4.1 OmnpexneneHue a30Ta HA YCTAHOBKE C BOASHBIM IMAPOM

Hasecky mpoOwt 2 T mpu MaccoBoi mosie asora ot 0,005 mo 0,05 % wau 0,5 T — npu MaccoBoit
none azota ceeiire 0,05 % moMewanT B KOJOy mist pacTBopeHus. IIpu onpeneieHHd CoaepXaHus a30Ta
B CTJISIX ¢ MAacCOBOI Aoei KpeMHus 10 0,5 % HaBecKy MpoGHI MOMEIIAIOT B KOJIOY, MPUIUBAOT 50 cM3
pactBopa cepHoM KHUCAOTB (1:4) ¥ 3aKpBIBAlOT ¢¢ MPpUILIHGOBAHHOM TPOOKON ¢ THAPABIMYECKHM
3aTBOPOM, B PE3€pPBYap KOTOPOTO MPEABAPHUTEIBHO MPUINMBAIOT 2—3 CM3 pacTBOpa CEpPHOM KHUCIO-
Tl (1:4).

Hagecky pactBops1oT mpu TemMrieparype (851+5) °C mo moHOTO MpeKpalieHUs BEIISICHHS MY3bIPEKOB
Bopopona. Konly ¢ pacTBOpOM OXJIaXIaloT, pacTBOp M3 pe3epByapa TMAPABINIECKOTO 3aTBOpA MPUCOSIH-
HSIOT K OCHOBHOMY PAacTBOPY M OOMBIBAIOT 3aTBOp 2—3 pa3a BOmoii. PacTBOp B K0j0€ BHIMApHBAIOT OO
TOSBICHUA MAPOB CEPHON KUCIOTHL U oxyaxnawT. K pacTBopy 100aBmsiOT 5 T CEpHOKUCAOTO Kamus, 1 T
CePHOKMCION MeIH, IpwIMBaioT 20 ¢M3 CEpHOI KUCIOTHL M HATPEBAIOT COAEPKUMOE KOJIOBI HO MOSBICHUS
MapoB CEpHOWM KUCIOTH (TeMIepaTypa pacTBopa — He MeHee 340 °C).

Ipu oTCYTCTBUM B CTaJIU HUTPULOB XPOMa AOMYCKAETCS PACTBOPEHHUE HABECKU B CEpHOM kucioTe (1:4)
0e3 no0aBneHUsT KOHUEHTPUPOBAHHOU CEPHON KHUCHIOTBI, CEPHOKUCIOTO KalMsl, CEPHOKHMCIOW MEAH H
HArpeBaHUs 1O MapOB CEPHOM KUCIOTHL.

Jnst TpyZIHOPaCTBOPUMBIX CTajIell HOMyCcKaeTCa MPUMEHEHHE APYTHX KUCIOT, 00ECTICUMBAIOLINX TIOJI-
HOTY PacTBOPEHHS HABECKU.

IMpu onpeneneHun comepxKaHUS a30Ta B CTAIAX, comepxamrux cBoime 0,5 % KpeMHUSA, HABECKY
pacTBOPSIIOT TIPHM YMEpeHHOM HarpeBaHuu B S50 cMm3 pacTBopa consitHoM Kucaotel (1:1) mo moiaHoro
MpeKpalIeHUS BBIACICHNS My3BIPEKOB Bomopona. [locie pacTBOpeHNST HaBECKH PacTBOP U3 pe3epByapa
TUIPABINYECKOTO 3aTBOPA MPUCOCTUHSIOT K OCHOBHOMY PacTBOPY U OOMBIBAIOT 3aTBOP 2—3 pa3a BOAOI.
K pacrBopy nmpuGaBiIsioT mpu MepeMeIIMBaHMN MaJICHBKUMHU TopuusamMu 1—1,5  dpTopucroro Hatpus,
Mocjae 4Yero Koji0y BHOBb 3aKPHIBAIOT MPUILTM(OBAHHOW MPOOKON ¢ THAPABIHYECKHUM 3aTBOPOM H
MpOoAOXaI0T HarpeBaHue. CIUIABICHHE C CCPHOKHUCIIBIM KaJIMEM W MEIBIO TIPOBOAAT IO BHIIIIEYKA3aHHOM
METOIHUKE.

B mMCTWIIALIMOHHYIO KOOy MPOMBITOM YCTAHOBKU Yepe3 BOPOHKY 2 MpWiIHBalOT 80 cM3 pacrBopa
TMIPOKCUAA HAaTpus MaccoBOi koHueHTpauuu 40 r/100 cM3 (momyckaercs MpUMMeHEHHEe THAPOKCHAA
Kajusa), yepe3 BOPOHKY 3 — pacTBOp MPOOBI, OOMBIBAsE KOJOY IUIS Pas3liOXEHHUS HABECKH M BOPOHKY
HeGONMBIIMMHU TTOPLMAMU BOIBI, HE TaBas €Ml CTEKaTh 0 KOHIIA. YBEJMUYMBAIOT HarpeB reHepaTopa mapa
M TIPOBOIAT TUCTWIUIALIMIO IO TEX IMOp, MOKa O0beM AUCTH/UIATA He mocTHrHer 150 cm3. AMmuak
YAaBAMBACTCS KOMOOU-MPUEMHUKOM, HAIOMIHEHHON 25 CM3 pacTBOpa CEPHOI KMCIOTHI ¢ MOJISIPHOM
KoHLeHTpauuen skBuBaieHTa 0,01 Monp/oM3 u 25 cM3 mUCTWUIMPOBaHHOW BOmbL. ITOo OKOHYaHHH
MUCTUUISILIMM K PAcTBOPY B NpHEMHMKE N00aBngior 1 ¢M? umHaukaropa Tammpo, OTTHTPOBBIBAIOT
U30BITOK CEPHOM KHUCJAOTH THAPOKCUIOM HATPHUSA C MOJIIPHON KOHIECHTPAIMCH SKBHBAJIEHTA
0,01 Monb/nM3 10 yCTOWYMBOM 3€JIEHON OKPAaCKM HHIHMKATOPa. B TeX XXe yCIOBHUSIX POBOMAT KOHTPOIb-
HbIIl OTBIT HA COAEPXaHHUE a30Ta B PEaKTHBAX.

5.4.2 OnpeneneHue a30Ta Ha YCTAHOBKE ¢ BO3IOYLIHOM acHUpalueii

PactBopeHHe mpoOBI MPOBOAIT, KaK YKa3aHo B 5.4.1.

B cocyn mig ynaBaMBaHHSL a30Ta B Cjydae NMpSMOro THTPOBAHMS TPHIMBAIOT 25 cM3 pacTBOpa
uHaMKaropa TalmMpo, B ciiyyae o0paTHOTO THTPOBAHMS — 25 ¢M3 pacTBOpa CEpHOI KHCIOTHL ¢ MOJISIPHOM
KOHIIeHTpalueit skeuBaieHta 0,01 Monp/aM3, 25 ¢cM3 AUCTWUIMPOBaHHOM Bomel M 1 ¢M3 HMHAMKaTOpa
Tammpo.

Jlanee B 000MX CAydasx B JMCTHUISLIMOHHYIO KOJOY Yepe3 BOPOHKY ¢ KpaHOM mnpwimBaioT 80 cm3
THAPOKCUIIA HATPHS MAaCCOBOI KOHLEHTpaLMM pacTBopa 40 r/cM3 (TOMycKaeTcsi NpUMEHEHHE THIPOKCHIIA
KaJMsi) ¥ pacTBOp MpoObl, 0OMbIBasA KONOY IS pa3NoXKEHUS HABECKH M BOPOHKY HEGONBIIMMH TTOPIMSIMHU
BOIBI, HE JIaBas €il CTeKaThb JO KOHLA. 3aKphIBalOT KpaH BOPOHKM, BKJIIOYAIOT BOMOCTPYMHBI Hacoc,
SJICKTPOIVIMTKY U HarpeBaioT pacTBOp B TeueHHe 40 MUH.

ITpu npsAMOM TUTPOBAHUH NO MEPE MOCTYIUVICHUS aMMHUAaKa U3 JUCTHWUISIIIMOHHOM KOJIOBI B COCYIL JISt
YAABIMBAHMUS a30Ta OKpacka WHAMKATOpa Tallupo NepexomuT U3 (HOoETOBO-KpacHOi B 3eyieHylo. Ilo
OKOHYAHWU TUCTWUISLIMM XUIKOCTh B COCYZIE OTTUTPOBHIBAIOT PACTBOPOM CEPHOM KHCJIOTH ¢ MOJISIPHOM
KOHLeHTpauuei 3kBuBaieHTa 0,01 Moiab/mM3 10 YCTOMYMBOI B TeUeHHME 5 MHH (DHOJICTOBO-KPACHOM
OKpacKH.

B ciyyae oGpaTHOr0 TUTPOBAHHSA MO OKOHYAHMH JUCTHWUISLMH OTTHTPOBBIBAIOT M30BITOK CEPHOM
KHUCJIOTHl PACTBOPOM THAPOKCHIA HATPHUSI C MOJISPHON KOHIEeHTpauueil sksusajieHta 0,01 mons/aM3 no
YCTOMYMBOM OKpaCKH MHAMKAaTOpa. B Tex e YCIOBHSAX MPOBOAAT KOHTPOMBLHBIN OMBIT HA OMpPEIeicHUE
COACPXAaHHUSA a30Ta B PEAKTHBAX.

IIpu onpeneseHUM KOHEUYHOM TOYKHM TUTPOBAHHS BO3MOXHO NMPUMEHEHHUE WHCTPYMEHTAIBLHBIX
METOJIOB.

5.5 O6pabGorka pe3yrbraToB
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5.5.1 Maccosyio nomo asora X, %, B ciiyyae 00paTHOrO THUTPOBAHHSI BBIYMCIAIOT MO GopMyIIe

_ (VK= V;K) - (VK- V;K;) - 0,00014
m

X

100 , )

rae V' — o6beM pacTBOpa CepHON KUCIOTH ¢ MOJISIPHOM KOHUEHTpaumei sxBuBaneHTa 0,01 Monn/mM3,
MPUMEHSACMOMN I YIABIMBAHUA AMMHAKa MCCIENyeMOi MPOGEL, CM>;
K — xo3¢hdunmeHT nepecyera NpUroTOBJICHHOTO PACTBOPA CEPHOM KMCIOTHL ¢ MOJIAPHOM KOHLEHTpa-
et sxsuBanenta 0,01 Monn/aM>;
V, — 06beM pacTBOpa TMAPOKCHIA HATPHS ¢ MOIAPHOM KOHUEHTpauumei skpuBaienTa 0,01 Mosib/aM3,
MU3PACXONOBAHHOTO HA TMTPOBAHUE M30OBITKA CEPHOM KHUCAOTHI MCCAELYEMOi MPOOkI, CM3;
K| — x05QOULMEHT HOPMaJbHOCTH PAaCTBOpPA THAPOKCHOA HATPHA C MOJSAPHON KOHLIEHTpaLHUei
5KBH- BasienTa 0,01 Momn/mM3;
¥, — 06beM pacTBOpa CEPHOI KHCIOTHL ¢ MOJISIPHOM KOHLEHTpauueii skpusaicaTa 0,01 Mon/am>,
MPUMEHSACMOI WIS Y/IaBIMBAHUA AMMHMAKa KOHTPOJIBHOTO OIBITA, CMS;
V3 — 00beM pacTBOpa THIPOKCHIA HATPUS C MOJISIPHOM KOHLEHTpauuei sksusaienTa 0,01 Monb/am>,
M3PACXOIOBAHHOTO HA THTPOBAHME M3GBITKA CEPHOI KHUCIOTHI KOHTPOJIBHOTO OMBITA, CM>;
0,00014 — KomMuecTBO a30Ta, COOTBETCTBYIONIEE 1 cM? pacTBOpa CepHOl KHUCITOTHI C MOMSIPHOM KOHLIEHT-
paneii skuBanenTa 0,01 Monb/oM3, T;
m — Macca HaBEeCKH, T,
Maccogyio momo azota X, %, B ciyyae IpSMOrO THTPOBAHHMSA BBHIYMCIEIIOT IO (POpMYJIe

_(V-%) - K-0,00014
p” .

X

100, 3

rae ¥V — oGbeM pacTBOpa CEpPHOM KHMCIIOTHI ¢ MOJIIPHO#M KOHLEHTpauuei sksuBaieHTa 0,01 Momn/mM3,
M3PACcXOAOBAHHOM Ha TUTPOBAHWE AMMHAKA, CM>;
V, — 06BeM pacTBOpa CEPHOI KUCIOTHL ¢ MOJIIPHOM KOHIIEHTpaluei skBuBaieHTa 0,01 Monb/mm>,
M3PACXOIOBAHHON HA TUTPOBAHHE aMMHAKa KOHTPOJIBHOTO OTBITA, CMS;
K — k030 duieHT nepecyera NpUroTOBJICHHOTO PACTBOPA CEPHOI KHCIOTHI ¢ MOJIIPHOI KOHLIEHT-
paumeii skpuBanenTa 0,01 Momn/mm3;
0,00014 — KOIMYECTBO A30Ta, COOTBETCTBYIOMEE 1 CM? pacTBOPAa CEpHOI KHUCIOTHL ¢ MOJIAPHOMN KOHLICHT-
patveii sksuBanenTa 0,01 mons/mM3, T;
m — Macca HaBeCKH, T.
5.5.2 HOpMBI TOYHOCTH M HOPMATHBBI KOHTPOJISI TOYHOCTH ONPEACACHHUS MAaCCOBOM JOJIM a30Ta HE
IOJKHBL MPEBHINIATH 3HAYCHMI, YKa3aHHBIX B Ta0mmie 1.
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MNMPUJITOXEHHUE A
(00s13aTENIBHOE)

Crann.
Onpenenenne conepxannsa a301a. CoexrpodoToMeTpEIECKMIi METON
HCO 4945—-77

A.1 Obnactb MpUMECHECHUS

Hacrosuuit ctaHIapT yCTaHABIMBAET CIEKTPOGOTOMETPHISCKHI METON ONIPEIACIICHHS a30Ta B HeJIeTHPOBAaHHBIX
M HU3KOJIETMPOBAHHBIX CTAJISIX IIPH €0 MaccoBoit gose ot 0,002 mo 0,050 % npu MaccoBoit gome Kpemuus MeHee 0,6 %.

A.2 HopMaTHBHBIE CCHIIKH

B HacToflIeM cTaHmapTe MCMOMb30BAHA CChIIKA Ha CJICAYIONINI CTaHAAPT:
I'OCT 7565—81 YyryH, cranab ¥ cruasbl. MeToanl oT00pa Mpo6 IIst XMMHYECKOTO AHAJIN3a

A.3 CymHocTs MeToAa

MeTon, OCHOBaH Ha PaCTBOPEHUH CTATH B HEOKHUCIAIOLINX KUCIIOTAX, Pa3loXeHUH 00pa3yoluyxcd aMMOHUITHEBIX
COJICi THOPOKCHAOM HATPHS, TUCTWUBILHH aMMHaKa ¢ TIapOM YUTH BO3IMYITHOM acIApanuei U3 WEJIOYHOTO PacTBopa
M HAKOIUICHMHM €TO B KHCHOM cpefe. Obpasyolieecss KOMIUIEKCHOE COSTUHEHUE, OKPALIICHHOE B CHHUH LBET, N3MEPAIOT
CHeKTPOMOTOMETPUIECKMM METOIOM IIPH [UTMHE BOJHBI 640 HM.

A.4 PeakTuBhI

A4.1 JuctunnupoBaHHAas WIH ACHOHHU3HPOBAaHHAas BOOA, HE COIECPXAINAsl a30THBIX COCHMHEHMIT, OUMINCHHAS
TIpY BTOPUYHOM IPOIYCKAHNHU Uepe3 NOHOOOMEHHbIE CMOJILI.

A.4.2 Kammit cepHOKMCTBIH, 6e3B0aHEIN (K,SOy).

A.4.3 Kucnora cepHasa, p = 1,84 r/cm3, 96 %-Hblil pacTBOp (IO Macce).

A.4.4 Kucnora cepHas, p = 1,21 r/cM3, 29 %-Hbiit pactsop (10 Macce).

200 cM3 cepHOlt KHCTOTH (A.4.3) T06aBISIOT HEGOMBIINME TTOPHMSAME BO BpeMs oxaaxaerus K 700 cm3 Bom
(A.4.1). JloBomaT o6beM Bomoit o 1000 cm? 1 mepeMemmMBAIOT.

A.4.5 Tugpoxcun HaTpus, TPUOIU3UTEIBLHO 12 H. pacTBOD.

480 T IMAPOKCHUIA HATPUS pacTBOPAIOT B 700 cM3 BOIOLI, HArpeBalOT ¥ KUIATAT 10 MyuH., OxnaxmgaioT, JOBOIAT
06BeM Bomoit go 1000 cm3 u mepeMemMBaOT. XpaHAT B IIACTUKOBOM KOHTEHMHEpE.

A.4.6 Kucnorta cepHas, 1 H. pacTBOp.

30 cM3 cepHoit kucnoTH (A.4.3) n06aBAgI0T K 700 cM3 BOABI, TOCTE OXIAXKACHHUS IOBOAAT 00BEM BOZOM IO
1000 cM3 1 mepeMeInMBAIOT.

A.4.7 Kucmora cepHas, (0,04 H. pacTBOD.

40 cM3 pacTBOpa CepHOIT KMCIOTHI (A.4.6) pa36aBraIoT Bogoit 1o oonema 1000 cM> ¥ mepeMelyBaloT.

A.4.8 Tuapokcun Hatpus, 0,2 H. pacTBOp.

30 cM3 pacTBOpa TMAPOKCHAA HATpMs, comepXamero 250 r/am3, pa36aBnsaioT BOIOM, TOBOZIT 06beM BOIOI 10
1000 cM? ¥ IEPEMEIINBAIOT.

A.4.9 Harpuit deHomaT: 5 r deHoMa TOOABISIOT IPH IEPEMCILIMBAHUK M OXJaXIeHUM K cMecu u3 10 o3
250 T/1M3 pacTBOpa rMApoKcKa HaTpus u 80 cM3 Bomwl. JloBoasT o6beM Bopoil 10 100 cM? ¥ MepeMeLIHBaIOT.

T'oTOBST pacTBOP BO BpeMsl IIPMMEHEHMSI.

A.4.10 Hatpmit pochopHOKMCTEIH 12-BOTHBIN MOMSIPHOH KOHLIEHTparmu 0,1 Mob/aM3,

36 1 12-BogHoro BropuyHoro dhocdoprokucnoro varpusi (Na,HPO,-12H,0) pacTBOPSIOT B BOIE, ZOBOIAT 00BEM
Bomoit mo 1000 cM3 u mepeMelBaIoT.

A.4.11 Hatpuii neHTraumaHoHuUTpo3ua ¢eppar (II) BTOPHMYHBINA ABYBOXHBIN (HUTPOMpPYCCHI HaTpHUs),
[Na,Fe (CN)sNO-2H,0], pactBop MaccoBoit KoHueHTpaun 0,25 r/am3.

10 r HUTpOTIPYCCHIA HATPHS PACTBOPAIOT B BOIE, TOBOIAT 00BbeM Bomoit o 1000 cM3 M mepeMeInmMBaioT.

Iepen onpeneaeHueM 25 cM3 3TOTo pacTBopa pasbaBIsioT Bopoil 1o 1000 cM3 u mepeMeITnBaIoT.

A.4.12 Hatpusa rumoxiopua, 0,1 H. pactsop (0,3 % mo macce).

XpaHAT 3TOT PacTBOp MpHU TeMIepaType He Bhiune 10 °C.

A.4.13 A30T, pacTBOp MaccoBoll KoHIeHTparuu 0,1 r/mm3.
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0,4716 r cyxoro cyiabdaTa aMMOHHS B3BEIIMBAIOT ¢ TOYHOCTLIO 40 0,1 MI, pacTBOPSIOT B BOIE, NEPEHOCIT
pacTBOp B KOJO6Y BMeCTMMOCThIO 1000 cM3, HOBOAST OO METKM BOZOM M IEPEMEIIMBAIOT. 1 ¢M3 3TOro pacTBOpa
cootBetcTByeT 100 Mr azora.

A.4.14 A3sort, pacTBOp MaccoBoil KoHueHTpauuu 0,002 r/mm3.

20 cM3 pacTBOpa cynbdaTa aMMOHUS IIEPEHOCAT B KOOy BMecTUMOCThIO 1000 cM3, ToBOOSAT BOMOM N0 METKH M
nepememBaioT. 1 cM3 3T0ro0 pacTBopa comepxut 0,2 MKT a30Ta. [OTOBAT pacTBOP BO BPEMS IPHMEHEHMS.

A.4.15 MeTwIoBBI# KpacHEIM, pacTBOP MacCoBOM KoHueHTpauuu 0,1 r/mm3,

0,1 T METHJIOBOTO KPacHOTO PacTBOPSIOT B BOIE, EPEHOCAT PACTBOP B KOMOY BMECTUMOCTBIO 100 cM3, nosoaar
00beM BOZOM IO METKU U TIEPEMEIINBAIOT.

A.5 Ammapatypa

A.5.1 Cxema mpubopa mis IUCTWUISALMK 03 BOASHOIO NMapa MpHBEISCHA Ha pUCYHKE A.l.
A.5.2 Cxema npubopa Ijisi IUCTWUTALMY C BOASHBIM IapOM IIPUBEACHA Ha pHCYHKe A.2.

45o 5
i \= Boda
6
2
Boda
! 5
- 7
N| IJ
3
% 4

1 — Harpesatenb MoIHOCTEIO 300 Br; 2 — KpyrinogoHHas
KON6a BMeCTMMOCTBIO 500 cM3 , 3 — MepHast Konba ¢ mpH-
1M OBAHHBIM TOPAOM BMECTUMOCTHIO 100 cM?

1 — maporeHeparop ¢ HarpeBaTeJbHbIM YCTPOKMCTBOM; 2 — KON0a
Pucynoxk A.1 — CxeMa ycTaHOBKHM npubopa BMecTUMOCTBIO 1000 cM3; 3 — BopoHKa; 4 — KONGa BMECTHMOCTBIO
IUIST IUCTWIUTALIK 0€3 BOISHOIO Iapa 500 cM3 mns yoaneHus: AUCTIWUIATA, 5 — C/MBHAS €MKOCTD;
6 — xonba BMecTHMOCTEIO 1000 cM> ; 7 — c6OpHHEK (COCYR) st
VJIABJIMBaHHUA a30Ta

PucyHok A.2 — CxeMa yCTaHOBKHM NpHOOpa I JUCTHILIA-

IIMH C BOOSSHBIM MapoM
A.5.3 CnektpodoTtoMeTp

A.6 OTdop M moaroTOBKA Mpod

Ot160p 1 moaroroBka mpod — B coorBetcTBuM ¢ TOCT 7565.

A.7 TlpoBenenne ananmsa

A.7.1 Hasecka HcnbITyeMo# mpoobI

Hagpeckn vcnpiTyeMoit mpoOsl Maccoit 1 1 2 T B3BEIIHMBAIOT ¢ TOUHOCTRIO 10 0,001 T,

A.7.2 TloAroToBKa HCMBLITYEMOI0 PACTBOpPA

Hagecky mOMeINaoT B Konby BMeCTHMOCThIO 150 cM3, mo6asmsaior 30 cM>® pacTBOpa cepHOU KMCHOTH (A.4.4),
3aKPBIBAIOT YAaCOBBIM CTEKJIOM M PaCTBODPSIIOT IIpu TeMIiepatype (8515) °C mo mOMHOTO BRIACICHUS BOLOPOIA.

IMocne mpekpallieHYs BHIIEICHNS BOIOPOIA YIAISIOT YaCOBOE CTEKJIO M HATPEBAIOT KOOy JO MOSIBICHUS OebIX

10
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[apOB CEPHOM KUCIOTHL. 3aTeM B Hee HOGABIAIOT 5 cM3 cepHOM KMCTOTH (A.4.3) M 1 T cepHOKHMCIIOTO Kajus (A.4.2).
CMech HarpeBaloT B TeueHue 2 4 Ipy TeMmmeparype Bbime 300 °C Takum o6pa3oM, YTOObl OHA OCTaBIACh XKHUAKOWM.
Ox/IaxXmaloT, J06apIaoT 10 ¢cM3 BOABI M HArpeBAIOT A0 PACTBOPEHHS GOMBIIEH YacTH CYAb(aToB.

A.7.3 JIncTmansmms

JMCTUAMAIMIO TIPOBOISAT ¢ BOASHBIM TapoM M 6€3 HETo.

A.7.3.1 Ouctwmnsuus 6e3 BOISHOTO Mapa

CxeMa yCTaHOBKM NPVBEACHA Ha PUCYHKe A.l.

Jlna c6opa IUCTIWLIATA 5 CM3 PacTBOpa CEPHOM KHMCHOTH (A.4.6) HEPEHOCAT B KOIGY C MPUTEPTHIM TOPIBILKOM
BMecTUMOCTBIO 100 cM3. BBOIAT Cy)keHHOE Ha KOHYC Tpy6uaToe NpoaoIKeHHE XOMOIMWIBHHKA B KOJIOY TAKHM 06pa3oM,
YTOOBI OHO OLLIO IMOTPYXKEHO B PACTBOD CEPHOM KMCIOTHI.

AHaTU3NPYEMEI pacTBOP NMEPEHOCT B TUCTHIISIIHOHHYIO KONGY, NPOMBIBAIOT 60 cM3 Boabl, Ho6aBmaoT 50 cM3
pacTBOpa TMAPOKCHIA HaTpus (A.4.5) M IPOMBIBAIOT TOPMBIIKO KOA6h 30 cM3 Bombl. KOHeuHbIl 06beM pacTBOpa
JOJDKEH COCTABIATh 160—165 em3,

Iocne no6aBIeHNS TMIPOKCHAA HATPHS KOOy IIPUCOEIMHSAIOT K XOMOTMILHUKY. Juctnmnaumio 80 cMm3 pacteopa
TIPOBOIAT 3a 25 MUH.

TTocae TUCTWIIALMY IIPOMEIBAIOT MOTPYXRCHHYIO TPYOKY BOIO#, cOOMpas ocTaTku B Koydy. ConepxxaHue Konobl
pa36aBisIOT BOZOM IO METKM M MEPEMEIINBAIOT.

INomy4alot pacTBopH! S; Wi 1 r HaBecku U S, st 2 1 HaBecky. Ty ke OnepauMio MOBTOPSIOT I KaX4Oi Mpo0l,
TOATIEXALIEH aHAIH3Y.

IIpuMeuatne — YTOOGH OTPETyaMpPOBaTh KHIICHUE BO BpeMs AMCTU/UISIIIAKM B MpHOOpPE, YKa3aHHOM Ha PHCYH-
Ke A.l, XemaTeqbHO J00aBUTh HECKOJBKO KYCOYKOB IMOPHCTOM KEPAMUKH. DTH KYCOUKH NPECIBAPHUTEILHO 00padaThi-
BAIOT KaK OIBITHEIN 00pasel ¥ COOMPAIOT MOCHe ANCTIIUIINHA. Jlanee HX MPOMBIBAIOT PAaCTBOPOM CEPHOM KUCIIOTHI
(A.4.6) 10 HENTPATILHOTO COCTOSIHIS, 3aTeM BOAOM M BHICYIIMBAIOT,

A.7.3.2 JIucTWUISIINSA C BOOSHBIM TTapOM

CxeMa yCTaHOBKM NIPVBEICHA Ha PUCYHKe A.2.

Jna c6opa TUCTWUIATA 5 ¢M3 pacTBOpa CepHOM KUCHOTH (A.4.6) IEpeHOCAT B XMMHYECKHIl CTAKAH COOTBETCT-
BYIOIIIEM eMKOCTH, BBOIAT B HETO CY:KEHHOE Ha KOHYC TPYOUaTOe MPOROIIKSHIC XOJOMMIBHIKA, TaK YTOOBI OHO OBLIO
TIOTPY:KEHO B PacTBOP CEpHOM KUCTOTH (A.4.7).

AHaTN3UPYEeMbIil PAaCTBOP HEPEHOCAT B IUCTHUISIMOHHYIO KOJOY C MOMOINbI0 BOPOHKHU. [IpoMbIBalOT KOOy
Krempoans 60 cM3 Bombl, JOGABIAIOT Yepe3 BOPOHKY 50 cM3 pacTBopa TMAPOKCHAA HaTpusi (A.4.5) M IPOMBIBAIOT
BOpoHKY 30 cM3 Bogpl. O6BeM PacTBOPa JOIKEH COCTAaBISTL 160—165 cm3,

ITaporeHepaTop HOMKEH OBIThL NPEMBAPHTENIBHO HarpeT, UTOObl HavaTh TUCTWUIALMIO cpa3y IOCjie BBOJA
ruapokcuaa Hatpus. ductmmnsumio 80 cM3 pacTBopa NpoBoadar 3a 25 MuH. [ociae AUCTWIIALNE MPOMBIBAIOT MOrpy-
XKCHHYIO TPYOKY BOHOI1, cCOOMpasi OCTaTKN B XMMHYECKHIT CTaKaH.

PactBOp mepeHOCST B KOMGy BMecTHMOCTHIO 100 cM?, DOBOZAT 06BeM IO METKM BONOH M MepeMELINBaIOT.
Monyualor pacTBops! S| 1t 1 T HABECKK M .S, IUTsT 2 T HABECKH.

YkazaHHble Onepalvy MOBTOPSIOT WIS KaKI0N MpoObl, NOANEXKALIEH aHAIN3Y.

A.7.4 Pa3puTHe OKpALIMBAHMS

B cooTBeTCTBUY ¢ IIpe/TaracéMBIM COMEPKAHNEM a30Ta 6epyT COOTBETCTBYIOLLME AJIMKBOTHBIE NPOOLI pacTBOPOB
Sl " Sz:

- 10,0 cM3 — a1a conmepxanus asota ot 0,020 mo 0,050 %;

- 25,0 cM3 — 14 conepxanus asora ot 0,010 mo 0,020 %;

- 50,0 cM3 — 114 comepxanus asota oT 0,002 1o 0,010 % 1 mepeHOCAT UX B TPH MEPHBIE KOIOE BMECTUMOCTDBIO
100 cM3 kaxnas.

JloBomAaT 00beMbI BoAoI 10 50 cM3. J1o6aBIsI0T OIHY KAILTIO PACTBOPA METUICHOBOTO KPACHOTO M HEMTPAIN3YIOT
PacTBOPOM THAPOKCHAa Hatpus (A.4.8.). JIoGaBmAI0T B KONOb IMIETKOM B ClemylolmeM nopsake: 5,0 cm3 pactBopa
(deHonsTa Hatpus, 5,0 cM® pacTBOpa BTOpHMUYHOTO (hochOpHOKMCIOro Hatpus, 10,0 cM3 pacTBOpa HUTPOIPYCCHIA
Hatpust 1 5,0 cM3 rumoxmopuna HaTpus. PacTBophl B KomGax AOBOIAT Bomoit mo 100 c¢M3 M BpeMs OT BpeMeHH
B30aTHIBAIOT WX ITyTeM mepeBepThiBaHus (He MeHee 10 pa3). IIpu 3TOM OKpacKa pacTBOpa CTAaHOBUTCS TEMHOH B
TeucHUC 1 4 mpy KOMHATHOM TeMIISpaType.

TIpuMeuaHne — YKa3aHHbIC aJIMKBOTHBIC MPOOBI 3aBUCAT OT comepXaHusg a3zoTa. ComepxkaHue a30Ta B KOJOe
o6seMoM 100 cM3 IIpH crieKTpohOTOMETPHICCKOM U3MEPEHUH JOMKHO GHITh TS MPOGHI S ot 10 mo 50 Mkr, a1 .S
— ot 20 mo 100 MKT, a uX pa3sHOCTb JOIKHA COCTaBIAThL OT 10 1o 50 MK,

A.7.5 CnekrpodoToMeTprHIECKHE H3MEPEHHS

OKpallleHHEBIE PacTBOPHL .S) ¥ .S TOMOTEHU3HPYIOT U U3MEPAIOT ONTHYECKYIO TUVIOTHOCTE PACTBOPA .5, B KIOBETE
TOJIIUHOM MOMIOIIAIOMIErO CBET ¢Iod 1 CM IIpM UIMHE BOJHBEI 640 HM II0 OTHOIICHHIO K HYIEBOH MONTOLIANIOLIEH
CIIOCOOHOCTH pacTBOpa 3.

A.7.6 TlocTpoeHHEe rpaayHpPoOBOUIHOrO rpadhuka

11
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A.7.6.1 B mecth xon6 BMecTHMOCThIO 100 cM3 kaxkmas momemmator 0,0%; 5,0; 10,0; 15,0; 20,0 n 25,0 cM3
CTaHIAPTHOTO PAcTBOPA CEPHOKMCIIOTO aMMOHMsA (MacCOBOIM KOHIEHTpanue# asorta 0,002 1/1M3), 4To COOTBETCTBYET
0; 10; 30; 40 u 50 MxT azoTa.

J06aBIsAIoT B KAXIYIO KONOY 5 ¢M> cepHOM KUCIOTH (A.4.7) M TOBOIAT 00BeM Bomoi mo 50 cm3. JloGammsaor
OIHY KaIUTIO PAaCTBOPa METIUICHOBOTO KPaCHOTO, HEHTPATH3YIOT THIPOKCHIOM Hatpusi (A.4.8) ¥ IPOmOIKAIOT Mpolie-
Iypy, OIIMCaHHYyIO B A.7.4.

A.7.6.2 CrextpohOTOMETPUUECKHE M3MEPEHUS

OKpalllcHHBEIC PAaCcTBOPEI TOMOTEHU3HPYIOT M HM3MEPSIOT ONTHYCCKUE IUIOTHOCTH PAaCTBOPOB B COOTBETCTBHH
¢ A.7.5 ipu gyiuHe BOJMHBI 640 HM B KIOBETS TOMIIMHON TOIJIOINAIOIETO CBET 0 1 CM IO OTHOIIEHHIO K HY/IEBOW
TIOIIOLIAIOIIEH CIIOCOOHOCTH KOMIIEHCHPYIOLIETO pacTBoOpa.

A.7.6.3 Pacuer yria HakJIOHa IpagyrpoOBOYHOTO rpaduka

IIo pesynbTaraM M3MEpCHHS ONTHYSCKOH IIOTHOCTH M COHEPXKAHHSA a30Ta (MKT) CTPOST TIPagyHpPOBOUHBIHN
rpaduk.

VTOM HAKJIOHA O MOCTPOEHHOM IIPSIMOM IMHUY XapakTepH3yeT ONTHYECKYIO TIOTHOCTL 1 MKT aszoTa B 100 cMm3.

A.8 O0paGoTka pe3yabTaroB

ComepxaHue a30Ta, OTHOCUTEIBbHBIC SIMHHLIEI MACCHI, BRIMHCISIIOT IO hopmyiie

Y 6 m 10w Vom &

rae D — OTHOWIEHKE CHEKTPATBHON MOTNOWIAIOMIEH CHOCOOHOCTH OKPAlICHHBIX PACTBOPOB, COOTBETCTBYIO-
myx 1 ¥ 2 r HAaBeCKM,K HYJICBOI MOIOUIAIOUICH CTOCOOHOCTH pPacTBOpa;
0. — YTOJl HaKJIOHa,00paTHLIE BEIMYUHBI MUKPOTPAMMOB, PACCUMTAHHBIH MO OTHOILUEHUIO K JINHE ONTHYECKO-
TO IIyTH B 1 cM;
¥ — 06BeM aIMKBOTHBIX IPOG PacTBOPOB S| U S, B3ATHIX U3 OKPalIeHHBIX PCaKIHii,CM>;
m — Pa3HOCTb MacC MEXIY ONMBITHBIMHU MpodaMu 5) u S,,T.

*KOMIIEHCHPYIOLIN A pacTBOP.
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