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M E X T OGCUY A4 APCTUBEHH b W CTAHAOAPT

CTAMM YITNEPOANCTBLIE, NETMPOBAHHBLIE N BbICOKOJ/IET MPOBAHHBIE

MeTogbl onpeaeneHus asota

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

[aTta BBegeHus 2000—07—01
1 O6nacTb NPUMeEHeHUs

HacTosawwnii ctaHgapT ycTaHaBnmMBaeT POTOMETPUYECKUIA (CNEKTPOOTOMeTPMUYECKNIT) MeTog onpe-
JeneHns asoTa c peakTuBOM Heccnepa (npy maccoBoit gose a3ota ot 0,002 o 0,01 %) U TUTPHMETPUYECKNIA
MeToj onpefenieHUs asoTa (Mpu maccoBoi fone as3oTa oT 0.005 go 0.50 %) B yrnepogucThbIX, TErMPOBaHHbIX
N BbICOKOJIErMPOBaHHbIX CTaNsXx.

JonyckaeTcs CNeKTPOMETPUYECKNA MeTOf ONpedesieHns a3oTa C HUTPON PYCCMAOM HaTpPUsA N0 MeX-
AyHapogHomy cTaHgapTy VCO 4945 (npunoxeHue A).

2 HopmaTuBHbIe CCbIKM

B HacTosilwem cTaHfapTe UCMO/b30BaHbl CCbIIKM Ha Cnefylolne ctaHaapThbl:

FOCT 83—79 Hatpwuii yrnekucnblii. TexHUYeCKUe ycnosus

FOCT 3640—94 LMHK. TexHuU4YecKue ycnoBsus

FOCT 3769—78 AMMOHUI CEPHOKUCbIN. TexHUYecKue ycnosus

FOCT 4145—74 Kanuin cepHOKUCAbINA. TexHUYecKune ycnosns

FOCT 4165—78 Megb (11) cepHokucnas 5-sogHasn. TexHUYeCKue ycnoBus

FOCT 4328—77 HaTtpus rufpooKuchb. TeXHUYECKNe ycrosus

FOCT 4463—76 Hatpwuii hTopUCTbIA. TeXHUYECKNE YCNOBUSA

FOCT 8677—76 Kasnbuusa okcuf. TeXHU4YecKue ycrnoBus

FOCT 9285—78 Kanusi nupaT okucm TeXHUYECKUIi. TeXHNYecKune ycnoBus

FOCT 14261—77 KwucnoTa consiHas 0co60li YMcTOThl. TeXHUYeCKMNe YCNOBUS

FOCT 14262—78 KucnoTa cepHasi 0c060/ YMCTOTbI. TeXHNYECKMNE YCNoBUSA

FOCT 18300—87 CnupT 3TWUIOBbIA PEKTUPMKOBAHHbIA TEXHUYECKNIA. TeXHUYecKmne ycnoBus

FOCT 20490—75 Kanuii mapraHuoBOKUCAbIN. TeXHUUYeCKMe YCnoBus

FOCT 28473—90 UYyryH, cTanb, (heppocanasbl, XpOM, MapraHey, metannumyeckue. O6uwmne TpeboBa-
HUA K MeTojaM aHanusa

3 O6wme TpeboBaHms

O6wue TpeboBaHUA K MeTogam aHanusa —no FOCT 28473.

4 dOTOMETPUYECKNIA (CNEKTPOOTOMETPUYECKMIA) MeTOA OnpeaeneHus asoTa

4.1 CyuwHocTb MeTOoAa

MeTof OCHOBaH Ha pPacTBOPEHWMW CTanu B HEOKUCASAIOLWMX KUCA0Tax, pPasfiodXeHnn obpasytoLmxcs
aMMOHUMHbIX COME TMAPOOKMNCLIO HAaTPUA, AUCTUANALMM aMMUaka ¢ NapoM Wan BO3AYLUHOWN acnupaluei
13 LWeSI0YHOro aHaM3npyemoro pactsopa u onpefeneHnn ero B KOHAeHcaTe ¢ peakTueoM Heccnepa.

4.2 Annapatypa, peakKTvBbl H pacTBOpPbI

YcTaHoBKa NS AUCTUANALUM aMMmnaka ¢ napom (PUCYHOK 1) cocTOUT U3 ANCTUNAANMUOHHON Konbbl /,
BOPOHOK 2 4 J. XxonoaunbHuKa 4, Konbbl-N0BYLWKKN 5, reHepaTopa napa 7. HarpesaTens reHeparopa napa
nabopaTopHOro aBToTpaHcopmartopa 9, 6yTbinn ¢ Bofoh 6 1 Konbbi-npremHuka 10.

M3paHve ouupmanbHoe
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PucyHoKk 1 — Cxema YCTaHOBKWU /11 AUCTUANALNMN aMMUaKa C napom

YCcTaHOBKM AN AUCTUNNALMM aMMuaka C BO3AYLHOW acnupauueit (pUCyHKM 2 n 3) cocToAT U3
BO34YX00UUCTUTENbHbIX cUCTEM / 1 2(1 — NPOMbIBHOW COCYA, 3aN0NHEHHbI CEPHOW KMCMOTOW NAOTHOC-
Tblo 1,84 t/cmj. 2 — NPOMbIBHOW cOCyf, 3aMO/IHEHHbI BOAOW), 3NEKTPONAUTKU 7, AUCTUNISALNOHHOW
K0N6bl U3 TEPMOCTOMKOI0 CTeK1a BMECTMMOCTbI0 500 cM \ cHa6XXeHHO BOPOHKOW ¢ KpaHoM, 6. Xonogunb-
HuMKa 3. cocyfia Ans ynaBnuBaHua asoTa (B BUAe ammuaka) 5, MukpoGlopeTkn 4 (knacca 1).

PUCYHOK 2 — CxeMa YCTaHOBKM 15 AUCTUISILMM avMMMaKa ¢ BO3AYLUHOWM acnupaumeii
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PucyHOK 3 — Cxema YCTaHOBKM /151 AMCTUINSILMIA aMMMaKa ¢ BO3ayLUHOM acnupauyeit

Konba gns pactBopeHUs HaBeCKW (PUCYHOK 4).

Bopga guctunnmposaHHas, cBo60AHasA OT MOHOB aMMOHUSA, A1 MPUTOTOB/IEHNSA BOAHbLIX PAcTBOPOB U
npoBefeHUs aHanmsa. Bogy nNpoBepsl0T Ha NPUCYTCTBME MOHOB aMMOHUS peakTuBOoM Heccnepa: k 200 cm3
BOAbl npunvealoT 2,5 cM3 peakTMBa Heccnepa, nepemMellBalOT M OCTaBAAT CTOATb 15 MuH. Ecnm Boga
He OKpacuiach B>KeNToBaTblli LBET (ONTUYeCKas NJ0THOCTb pacTBOpa, M3MepeHHas Ha CneKTpodoToMeTpe
B KIOBeTe TO/MLWUHON paboyero cnos 1cm npu gnvHe BofHbl 400 HM, He 6onee 0.05), oHa MOXeT 6bITb
ucnonb3oBaHa ANA onpefeneHns asota. Ecnn noABuiochb XenToe OKpalivBaHWe, BOAY OYMLLAOT Ha
MOHOOOMEHHbIX CMOJIaX — CU/IbHOKUCNOTHOM KaTWOHWUTE WU CU/IbHOOCHOBHOM aHWOHWUTE CO C/TI0eM CMOJIbl

BbicoToW 0,2 M, fuameTrpom 0.025 m, nponyckas yepe3 Ko-
JIOHKW CO CKOPOCTbIO OT 7 o 10 cM3IMUH.

[na ouncTKn BOAbI C MOMOLLbIO MapraHL0BOKMNCIOrO
Kanusa 500 cm' Bofbl NMomewialdT B KOGy co wWaugom, go-
6aBNAT MapraHLUoBOKUCbIV Kanuii 4o cnaboro okpaiwumsa-
HUA 1 kunatat 30 MuH. 3aTtem gobasnsAwT 100 r okcupa
Ka/lbUMsA M KUNATAT B TeveHue 2 4. COeAWHAIOT Konby ¢
XONOAUIBHUKOM U cobupalT ANCTUNNAT B 6YyTblNb C Npu-
WNM§oBaHHON MPO6KONA.

Bogy MOXXHO oumnLaTh TakxXe N06bIM 4pYTrMM METOLO0M,
obecneymBaroLLMM OMNTUYECKYIO MMOTHOCTb OKpalleHHOro
pactsopa 40 3HayeHus 0,05.

Megb cepHokucnasa no FOCT 4165.

LinHk meTannmueckuin no FOCT 3640.

Kuncnota consiHass no MTOCT 14261. pas6aBneHHasa 1:1.

Kucnota cepHaa no MTOCT 14262. pa3baBneHHas 1:4.

Kucnota cepHas ¢ MONAPHOI KOHLeHTpaL el skBmBa-
neHta 0,01 monb/gm3, roToBAT M3durKcaHana.

Kanwuii cepHokucnblii no TOCT 4145, npoKaneHHbIi
npu Temnepatype 900 *C.

MmapokcHa HaTpus no TOCT 4328. pacTBOp MaccoBol

PurcyHok 4 — Konba s pacTBOpeHUs1 HaBeckun
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KOHUeHTpauum 40 r/100 cmj : 200 r rugpokcuga HaTpusa pacteopsatoT B 600 cmj sogsl v BbiNapusatoT Npu
KunayeHun go 500 cm3c fob6aBneHMEM HECKOMbKUX FpaHyn LMHKa.

Mmgpokeng kanua no TOCT 92S5. pacTBopbl MaccoBoit KoHueHTpauum 60 r/100 cm’ n 15 r/100 cm3.

Hatpuin dpTopuctbiii no FOCT 4463.

Kanuii mapraHuoBokucabiii no TOCT 20490.

Kanbuuin okcug no MOCT 8677.

AMMOHUI cepHoKUcbI no FTOCT 3769, cTaHAapTHbIN pacTeop.

CepHOKMCAbIA aMMOHWI BbicylwinBaoT npu (100+5) *C. HaBecKy cepHOKMUCAOro ammoHus 4,7170 r
nomeLLalT B CTakaH eMKocTbio 200-400 cM3, pacTBOPSAIOT B BOAe, NEPEHOCAT B K06y eMKOCTblo MO3cm3,
JONMBAOT f0 MeTKM BOAOM M nepemewwvBaloT. 10 cM3 pacTBopa NOMeLlaloT B APYryl MepHYl Konby
emKocTbio 110 cmM3, gonnBalOT BOAOW 40 METKM U NepemMelunBaroT.

1cmM3 nonyyeHHOro pacTesopa CEPHOKMUCNOro aMmMoHUA cofepxxuTt 0,00001 r asoTa.

4.3 MogroTtoBKa K aHanusy

4.3.1 YcTaHOBKa C BOASHbLIM Mapom

CobupatloT ycTaHOBKY (PUCYHOK 1) v npombiBalOT ee nepef nepeHeceHMem pacTeopa npobbl B
AUCTUNNALMOHHYIO KONbY: Yepe3 BOPOHKY 2 MpuauBaloT B AUCTUNNALMOUHYIO Konby 80 cml pacTtBopa
rmagpokcuga HaTpus, yepes BOPoHKY 3 — 100 cm3 Bogbl M nponyckatT nap B TedeHne 10—15 MuH. 3aTem
yAanaT pacTBop U3 KONObI-MPUEMHMKA W U3 JUCTUANSAUMOHHON KONbbl, NpUAMBas B reHepatop napa
150—170 cm3 Boabl. Mpu 3TOM LLENOYHON pacTBOpP MePeHOCAT M3 AUCTUNNALUOHHOM KOoNbbl B KON6Y-10-
BYLLKY W yAansioT.

4.3.2 YcTaHOBKa C BO3AYLIHOW acnupayuei

CobupatT ycTaHOBKY (PUCYHKM 2 1 3) 1 NPOBEPSAOT repMeTUYHOCTb BCeW CUCTEMbl C MOMOLLbIO
acnupaTopa npocacbiBaH/eM BO3fyXa paBHOMEPHO CO CKOPOCTbi0 3—4 My3blipbKa B CEKYHAY.

[na o4ncTKM cucTembl B ANCTUNNAUNOHHYO KON6y npunmeatoT 80cm ! pacTBopa rmapoKcuia HaTpus,
100 cmM3 BOAbI M KUMATAT pacTeBop B TeveHue 5—10 MUH.

Mocne o4YNCTKM BCeW CUCTEMbI BbIK/OYAOT 3N1eKTPONANTKY, BOAOCTPYHbIN Hacoc, yaanaT pacTBop
13 AUCTUNNALNOHHON KONbbl M M3 cocyfa AN ynaBAMBaHMA asoTa.

4.4 TlpoBefieHVe aHanusa

4.4.1 OnpefeneHne a3oTa Ha YCTAHOBKE C BOAAHbLIM Mapom

4.4.1.1 OnpepaeneHune a3oTa B CTaNsAX C MaccoBOW foneit kpemHus go 0,5 %

HaBecky maccoin 2 r nomewaloT B Koniby (pucyHok 4). [lna ee pacTeBopeHus npunusatT 50 cm3
pacTBopa cepHO KucnoTbl (1:4) v 3aKpbIBalOT ee NPULLINNGOBaHHOV NPO6KOI € rmapaBAnyYecKMM 3aTBO-
poM, B pe3epByap KOTOpPOro npefBapuTesnibHO NpuavuBalT 2—3 cM3 pacTBopa CepHOW KucnoTbl (1:4).

HaBecKy pacTBopslOT npu TemnepaType He Bbiwe (85+5) ‘C g0 NOMHOro NpekpalieHns BblfeNeHns
BoZiopofa. Konby ¢ pacTBopoM oxnaxgalT, pacTBOp U3 pesepByapa rmapas/vyecKoro saTsopa npucoeiu-
HAOT KOCHOBHOMY pacTBOpY M 06MbIBalOT 3aTBOP 2 — 3 pa3a BOAON. PacTBOp BbINapnsaloT 40 MOSABEHUA
napoB CEPHOM KUCNOTbI M oxnaxpaalT. K pacTBopy Ao6aBnsoT 5 r cepHOKMUCAOro Kanus, | r cepHOKUCNoi
meAu, npununsatloT 20 CM3CepHON KUCNOTbI U HarpeBaloT COAEPXMMOe KoMbbl 0 NOSBNEHNS I>'CTbIX NapoB
CepHOl KucnoTel (TemnepaTypa pacTeopa — He MeHee 340 *C).

Mpwn oTCYTCTBUN B CTANN HUTPUAOB XpOMa JOMyCKaeTCs pacTBOPeHUe HaBeCKN BCepHON Kucnote (1:4)
6e3 f06aBNeHNSA KOHLEHTPUPOBAHHONM CEPHON KWCNOTbl, CEPHOKMCAOFO Kanus, CePHOKUCNOW Megn u
HarpeBaHusl 0 NOAB/IEHNS MapOB CEPHOWN KWUCMOTbI.

[na TpygHopacTBOPUMbIX CTanel foNycKaeTca NPUMeHeHWNe APYTUX KUCIOT, obecnevmBaroLLLmx nos-
HOTY pacTBOPEHUSA HaBEeCKMW.

4.4.1.2 OnpefgeneHve asoTa B CTansx C MacCcoBOW foneli KpemMHusA cBbiwe 0,5 %

HaBecky pacTBOpsT Npy yMepeHHOM HarpeBaHun B 50 cm3 pacTBopa consiHoi kucnotbl (1:1) go
NOSIHOrO MpeKpaLleHns BblAeneHns Ny3blpbKOB Bogopoda. [locne pacTBopeHUs HaBeCcKu pacteop (2—3 cm3
COMIAHON KucnoTbl 1:1) u3 pesepByapa rHApaLULIYeCKOro 3aTBOpa NPUCOEAMHAIOT K OCHOBHOMY pacTBOpYy
n obmbiBalOT 3aTBOp 2—3 pasa Bogoi. K pacTBopy npubaBnsaiT Mpu nepemelinBaHUN ManeHbKUMMK
nopumamm 1—1.5 r TOopMcTOro HaTpmsa, Nocne Yero Konby BHOBb 3aKpbIBaOT NPULLINGOBAHHON NPOBKOWA
C TMApPaB/IMYECKUM 3aTBOPOM U MPOAO/HKAOT HarpesaHue. CrnifiaBfieHne ¢ CEPHOKUCLIM KalineM U Mefblo
NPOBOAAT MO BbllUeyKa3aHHOW MeToauKe.

JonyckaeTca N pacTBOPEHWUA HABECKU BMeCTO (PTOPUCTOr0 HaTpus nNpumMeHeHue (PTOPUCTOBOAO-
POAHOWN KUCNOTBI.

B MepHyl Konby-npveMHuK (pucyHok 1) BmecTtumocTbio 250 cm3 npunmsaioT 30 cm3 pacTtBopa
CepHOI KUCMOTbl C MOMSIPHOW KOHLUeHTpaumnein akeuBaneHTa 0.01 monb/gmM3, B AUCTUNNSLUOHHYO KON6Y
yepe3 BOPOHKY 2 npunusatoT 80 cM3 rugpokcmaa HaTpus (LonycKaeTca NpUMeHeHne pacTBopa rmapokcuia
Kanus), yepe3 BOPOHKY 3 — pacTBop Npobbl, 06MbiBas Konby AnA pasfoXeHUs HaBeCKW U BOPOHKY He-
60NbWIMMY MOPLMAMM BOAbI, He JaBas el CTekaTb A0 KOHLA. YBeNW4MBalOT Harpes reHepatopa napa u
NpoBOAAT ANCTUANALMIO 0 TeX Nop, NokKa 06beM ANCTUNNATA He AocTUrHeT 150 cm3.

4
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B MepHylo Konby ¢ KOHfeHCaTopoM Mpu nepeMewwmBaHuu npununaioT 4 cm3 peakTnsBa Heccnepa.
Copepxnmoe Konbbl pa3baBnsAoT BOAOM 40 METKM W MepeMeLlnBaioT.

4.4.2 OnpefeneHne a3oTa Ha YCTaHOBKE C BO3AYLUHOW acnupauunei

PacTBopeHne Npobbl NpoBOAAT, KakK yKa3aHo B 4.4.1.

B cocyp ans ynaBnuBaHus asoTta (pUcyHku 2 un 3) npunmearT 30 cm5 pacTBopa CepHOW KUCMOThbI C
MONAPHON KOHLeHTpauuen aksmsaneHTa 0,01 monb/gmM3, B AUCTUNNALMOHHYIO KONGY uepe3s BOPOHKY
npunusatoT 80 cM’ pacTeopa rmapokcua HaTpusa (fonyckaeTcs NpuMMeHeHue pacTeopa rmapokcumaa Kanms),
Yepes BOPOHKY C KpaHOM — pacTBop nNpobbl, 06MbiBas KO0y ANA Pa3foXKeHNA HaBeCKU Y CTEHKW BOPOHKM
He6ONbLINMMMN NOPUUAMMN BOAbI, He AaBas eli CTeKaTb [0 KOHLA. 3aKpbiBalOT KpaH BOPOHKW, BK/OYaOT
BOJOCTPYVHbIA HAcOC W 3/IEKTPOM/IUTKY W HarpesBalOT pacTBop B TeveHue 40 MUH. OUCTUANAT causatoT
yepes HKHWUIA Kpaii cocyfa Ans ynanimBaHus a3oTa B MEPHYH K016y BMeCTUMOCTbO 250 cM3, oxnaxaaroT,
Mef/IEHHO NPV MepemMelunBaHUK NpunusatoT 4 cM* peakTuBa Heccnepa. CogepXumoe Konbbl pasbaBnsaoT
BOJOM [,0 METKM 1 NepeMeLInBatoT.

Yepe3 20 MUH M3MepAOT ONTUYECKYHO MJIOTHOCTb pacTBopa B MHTepBane ANUH BOAH 395—405 HM,
NPUMEHSA B KayecTBe pacTBopa CpaBHeEHWUS BOAY.

B Tex Xe ycnoBmMsix NpoBOAAT KOHTPO/IbHbIN ONbIT Ha ONpejeneHne MaccoBOi 40NM a30Ta B peaKTHBaXx.

Onpe,qeneHVle asoTa npoBogAT B NOMeWeHUM npu OTCYTCTBUMN aMMUaka, aMMOHWHbBIX COMel 1
a30THOI KWUCMOThI.

4.4.3 TlocTpoeHMne rpagyMpoBOYHOrO rpaguka

B nATb kon6 nomewatoT 4,0; 8,0; 12,0; 16,0; 20.0 cm3 cTaHfapTHOro pacTBopa CEPHOKWUCAOrO
amMMOHus, 4To cooTBeTcTBYeT 0,002; 0,004: 0.006; 0,008; 0.010 % a3oTa NpM Macce HaBeCKMN 2 I 1 NPOBOAAT
Yyepes nce CTafuy aHanm3a, Kak ykasaHo B4.3.1 n 4.3.2. Mo HalfeHHbIM 3HAYeHUAM ONTUYECKOM NIOTHOCTH
(c yyeToM rnonpaBKM KOHTPOJIHOrO OMbITa) U COOTBETCTBYIOLWMM MM 3HAYEHUAM KOHLEHTpauuu asoTa
CTPOAT rpagympoBOYHbIli rpagmnk.

4.5 O6paboTka pe3ynbTaToOB

45.1 MaccoByt A0/110 a3oTa C YYeTOM MonpaBKW KOHTPOJIBHOIO OMbiTa OMpPejensanT Nno rpagynmpo-
BOYHOMY rpaguky.

4.5.2 HopMbl TOYHOCTU W HOPMaTWBbl KOHTPO/Si TOYHOCTU OMpefeneHWsi MaccoBOi foniv asoTa
npueejeHbl B Tabnuue 1

Tabnmua 1
flonyckaemble pacxoxpfeHuns.'?
ll«lpown nocwu, ABYXCpefHUX pesynbTatos
MaccoHam fons nnota.% ayn pe3ynbTaToB aHanmsa
paema.mMmiT.F?B aHanusa, ABYX Tpex CTaHAapTHOTO
napanfenbHbIX — napanneabHbiX 6paTin H
BBIMOMHEHHbIX onpegeneHnii onpeaeneHunit oop
B pas3inyHbIX aTTecToBaHHOTO
) CLOHM AV 3HauyeHus
Ot 0,002 go 0,005 BK/IHOY. 0,0011 0.0014 0.0011 0,0014 0.0007
00.005 . 001 = 0.0015 0.0019 0.0016 0,0020 0.0010
« 001 =~ 0,02 0.002 0.003 0.002 0.003 0.001
. 002 . 005 + 0.004 0.005 0.004 0.005 0.002
00,05 . 01 » 0.005 0.006 0.005 0,006 0.003
» 01 ~ 02 0.007 0,009 0,007 0,009 0.004
» 02 . 05 » 0.011 0.014 0.011 0,014 0.007

5 TUTpUMETPUYECKMIA MeTOf OMnpefeneHuns asoTa

5.1 CyuwHocTb MeTofa

MeToj OCHOBaH Ha pacTBOPEHUWU CTann B HEOKUCAAIOLWMX KUC/IOTax U pasnoXxeHun obpasyroLmxcs
aMMOHWHbIX coneli TMAPOKCULOM HATpUS.

MornoweHne BbIJENAOWErOCS aMMuMaka Mnpu NPoBefeHWM aHanm3a Ha YCTaHOBKe C BO3AYLLHOW
acnupaumveli NpoBOAAT PacTBOPOM CEPHOM KWUCMOTbl C MONSAPHON KOHLUeHTpauueli 3KBUBanewa
0,01 monb/am3, onpegeneHne aMMmmnaka — 06paTHbIM TUTPOBAHNEM U30bITKA CEPHOW KWC/IOTbl PacTBOPOM
rMapoKcuaa HaTpusi ¢ MONSIPHOW KoHUeHTpaumeli akBuBaneHTa 0.01 monb/gm3,

MornowjeHne aMMyaka npu BO3AyLUHOW acnmpaunmn NnpoBoAAT TakKe pacTBOPOM MHAMKaTopa TalHpo
M TUTPOBAHWEM €r0 KUC/OTOW.

5.2 Annapatypa, peakTuBbl 1 PacTBOpbI
YcTaHoBKa Ans UCTUNNALUN aMMuaka ¢ napoMm (PUCYHOK 1).



FOCT 12359-99

YCTaHOBKMN 415 AUCTUANALUN amMuaka ¢ BO3AyLUHOW acnupaunein (PUCYHKK 2 n 3).

Konb6a gna pacTBOpeHUs HaBeCKW (PUCYHOK 4).

Nuaukatop Tawwupo: 0.03 r meTtunosoro KpacHoro v 0.01 r MeTUNEHOBOro CUHEro pPacTBOPSAT B
100 cm* 3TmMnoBOro cnupTa. B Wieno4HoW cpefe MHAMKATOP MMeeT 3efleHblii LBeT, B KUCION — uoneTo-
BO-KPacHbIiA.

Kucnota cepHaa no NTOCT 14262. pa3baBneHHas 1:4.

KucnoTta cepHasi ¢ MONSPHON KOHLeHTpauuein sksmeaneHTa 0,01 monb/gm3, roToBAT M3 GuKcaHana.

[na yctaHOBKM Ko3aduUMeHTa nepecyeTa NPUroToBIEHHOI0 pacTBOPa CEPHOM KWUCI0Tbl C MONAPHOW
KOHLUeHTpaumei aksmaneHTa 0.01 monb/am' pactBopsitoT 0.02 r yrnekucnoro Hatpus B 30—40 cm3 guc-
TUNMPOBaHHOM BoAbl (06bIYHON BoAbl). K pacTBopy npubaBnsioT 1—2 Kanivm MeTUI0BOr0 OPaH>XeBoro 1
TUTPYIOT [0 Mepexoja XenToli OKpacky pactsopa B opaHxXeByto. [1a yaaneHns obpasoBasLUeiica yrofbHOM
KNCNOTbl PacTBOP KUMATAT 2 MUH, OXNaXAaloT U TUTPYIOT 40 Nepexofa XenToh OKpPacku B OPaH>XeBY!HO.

KoahdumumneHT nepecyeta pacTBopa cepHoli kucnoTbl K ¢ MOnsApHOW KoHUeHTpaLuueli aKBMBaneHTa
0,01 monb/gmM3 paccunTbIBaOT MO Yopmysie

= n

V 0,00053 ’

<~

roe M — macca HaBecku, T;

V - o06bem pacTBopa CepHOI KWUCNOTbl C MOMSPHOM KOHUeHTpauuen akBuBaneHTa 0.01 monb/gm3

N3pacxofoBaHHON Ha TUTPOBaHWe, CM3;

0,00053 — KO/NYECTBO Yr/EKUCNOr0 HaTpPUS, COOTBETCTBYOLWee | cM3 pacTBopa CONSAHOW KWUCNOTbI C MO-
NAPHOW KoHUeHTpaumeli akBuBaneHTa 0.01 monb/gm3

Hatpuit yrnekucnbiii no FTOCT 83, BbICyLIeHHbIA f0 NOCTOSAHHOI Maccbl npu 270—300 "'C.

npgpokenp Hatpuss no TOCT 4328. pacTBop C MOMSIPHOW KOHLEHTpauuei 3KBMBaneHTa
0,01 monb/gm3.

KoaththnumeHT HOpManbHOCTY ONpeaensaioT TUTPOBaHNEM pacTBopa rMapoKcuia HaTPUSA ¢ MOSISAPHONA
KOHLUeHTpaumen akeuBaneHTa 0,01 Monb/AM3 pacTBOPOM CEPHOW KUCNOTbI TaKOM e KOHLEHTpauuu.

Bopa guctunnmposaHHas, cBo60AHas 0T MOHOB aMMOHUSA, /1A NMPUTOTOB/IEHUSA BOAHbIX PacTBOPOB U
npoBefeHUs aHanusa. Bogy ounwialoT v NPOBEPSAIOT Ha MPUCYTCTBME B Heli MOHOB aMMOHUS PeaKTUBOM
Heccnepa. Kak ykasaHo B 4.2.

Kuncnota consHaa no FOCT 14261, pas6aBneHHasa 1:1.

Hatpuii pTopucTbini no FTOCT 4463.

ngpokeug Hatpus no FTOCT 4328, pacTBop MaccoBoit KoHueHTpauumu 40 r/100 cm3.

200 r rugpokcuaa HaTpusa pactBopstoT B 600 cM3 BoAbl M BbiNapmsaloT nNpu KunayvyeHuu go 500 cm3
€ AobaBfieHNEM HeCKO/IbKUX FpaHyn LMHKa.

MeTunnoBblii KpacHbI.

MeTunnoBbIn OpaHXeBbliA.

MeTWNeHOBbIN CUHUA.

CnupT 3TWIOBbIA peKTUUKoBaHHbIA no MTOCT 18300.

Kanuii cepHokucnblidi no FTOCT 4145, npokaneHHblli npy 900 *C.

Mmgpokeung kanusa no FOCT 9285, pacTBop MaccoBOi KoHuUeHTpauum 60 r/100 cm3.

Megb cepHokuncnas no FOCT 4165.

LInHK MeTannnyecknin no MOCT 3640.

5.3 TMogroToBKa K aHanusy

CobupatoT ycTaHOBKY (PpMCYHOK 1) M npomblBaloT ee nepej NepeHeceHWem pacTBopa npobbl B
AUCTUNNALMOHHYIO KONGY: yepe3 BOPOHKY 2 NMPUAMBAaOT B ANCTUNNALMOHHYIO Konby 80 cm3 pacTsopa
rmgpokcuga Hatpus, yepes BOpoHKy 3 — 100 cm3 Boabl M nNponyckawT nap B TeyeHue 10—15 MHuU.

3aTem yfansioT pacTBOP U3 KONObI-MPUEMHUKA W N3 NUCTUNNAALUOHHOM KOonbbl, Npuameas B reHepa-
Top napa 150—170 cm3 Bogbl. MMpy 3TOM LLE0YHON pacTBOP MEPEHOCAT M3 AUCTHANSALUOHHOW KOonbbl B
KO/N16Y-NOBYLLKY W yAansioT.

5.3.1 YcTaHOBKa C BO3AyLUHOW acnupawuei

CobupatoT ycTaHOBKM (PUCYHKWM 2 ¥ 3), NPOBepsiloT repmMeTUYHOCTb BCeli CUMCTeMbl C MOMOLLbIO
acrnupartopa npocacbiBaHMEM BO3flyXa PaBHOMEPHO CO CKOPOCTbIO 3—4 ny3bipbKa B CEKYHLY.

Mepen nepeHeceHnemM aHanN3MpPyemMoro pactsopa B AUCTUNNALMNOHHYIO KO/6y YCTaHOBKY MPOMbIBa-
I0T: Yepe3 BOPOHKY B ANCTUNNALUOHHYIO KON6y npuamnsatoT 80 cm3 pacTBopa ruapokcuga Hatpus, 100 cm3
BOAbl U KUMATAT pacTBop B TeveHne 5—K) MUH.

[ocne o4YNCTKM BCEM CUCTEMbI BK/KOYAKT 3N1EKTPONANTKY, BOAOCTPYIHbIM Hacoc, yAanswT pacTBop
N3 NUCTUANALMOHHOR KONbbl N 13 cocyfa Ana ynasivBaHWS asoTa.

5.4 TlpoBegeHWe aHanmsa
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5.4.1 OnpefeneHne a3oTa Ha yCTaHOBKE C BOASAHbIM NapoMm

HaBecky npob6bl 2 r npy maccoBoW gosne asota ot 0,005 go 0.05 % wam 0.5 r —npm mMaccoBoli
Aone asota cBbiwe 0,05 % nomewaloT B Konby AnA pactBopeHus. Mpu onpeaeneHMn cogepxaHus asoTa
B CTa/IsiIX C MaccoBOW gonen kpemHmsa go 0,5 % HaBecky Npobbl MomeL,aloT B Kono6y, npuamealoT 50 cm3
pacTBopa cepHoOil KucnoTbl (1:4) ¥ 3aKkpbiBalT ee NPULWANGOBAHHOW MNPO6KOA C rMApaBANYeCKUM
3aTBOPOM, B pe3epByap KOTOPOro npefsapuTeNnbHO npuavMsaloT 2—3 cMb5 pacTBopa CepHOl Kucno-
Tbl (1:4).

HaBecKy pacTBopsAtT npu TemnepaTtype (85+5) “C 40 NOMHOro NpekpalleHns Bblfe/leHUSA My3blpbKOB
Bogopoga. Konby ¢ pacTBOpoM oxnaXxjalT, pacTBOP M3 pesepByap;» rMApaBINYecKOro 3aTeop;» NpUcoein-
HAKT K OCHOBHOMY pacTBOpy M 06MbIBalOT 3aTBop 2—3 pasa BOAON. PacTBOp B Konbe BbiNapusalT A0
NosiBNIeHUS MapoB CEPHOW KMCNoTbl M oxnaxgatoT. K pacTeBopy f06aBnA0T 5 r cepHOKMCAOro Kaamsa. 1r
CePHOKMCNOWA Meaun, NnpuameatoT 20 cM3CepHOW KMUCNOTbI M HarpeBaloT COAepXXMMOoe Konbbl 40 MOSBNEHUA
napoB CEPHON KUCNOTbI (TemnepaTypa pacTBopa — He MeHee 340 *C).

Mpwn oTCYyTCTBMM B CTANN HUTPUAOB XpPOMa OMYCKaeTCs pacTBOpeHUe HaBecKM BCepHON kucnoTe (1:4)
6e3 fo6aBneHNA KOHLEHTPWPOBAHHOW CEPHOW KWCNOTbl, CEPHOKMWC/IOrO Kasus, CEPHOKWUCNON Mean un
HarpeBaHvs 40 NapoB CEPHON KMCNOTHI.

[na TpyaHOpacTBOPMMbIX CTaneli JONyCKaeTCAa NpYMeHeHWe Apyrux K1cnoT, obecneymBatoLLmx non-
HOTY pacTBOPEHUA HaBeCKMW.

Mpu onpefeneHnn cofep>kaHUsA asoTa B CTansAx, cogepxauimx cBbiwe 0,5 % KpemMHUs, HaBecKy
pacTBOPSOT MpPU yMepeHHOM HarpeBaHun B 50 cm3 pacTBopa CONSAHOW KucaoTbl (1:1) 4O NoOAHOro
npekpaleHunsa Bblfle/IeHNSA Ny3blpbKOB BoAopoda. Mocne pacTBOpeHUs HaBeCKW pacTBOp U3 pe3epByapa
rMApaBANYecKOro 3aTBopa NPUCOEANHAIOT K OCHOBHOMY pacTBOpY v 06MbIBalOT 3aTBOP 2—3 pasa BOAOMN.
K pacTBopy npu6aBisoT Npu fnepemMeinBaHUM MasieHbKUMKU nopumsamm 1—1,5 r hTopucToro HaTpus,
nocne 4yero Konby BHOBb 3aKpbIBalOT MNPULIAM(OBAHHON MNPOOKON C rMApaBANYECKMM 3aTBOPOM WU
npogoskatT HarpeBaHue. CnnaBneHne ¢ CEPHOKUC/IbIM Kannem U MeAbto MPOBOAAT MO BbllleyKa3aHHOW
MeTOoAnKe.

B AMCTUNNALHOHHYIO KOGy NPOMbITOW YCTAaHOBKM 4Yepe3 BOPOHKY 2 npunusatoT 80 cm3 pacTBopa
rmapoKcuaa HaTpus MaccoBOoil KoHueHTpauuu 40 r/100 cm3 (gonyckaeTcss NMPUMEHeHWe ruapokcuaa
Kanus), yepe3 BOPOHKY 3 — pacTBOp Mpobbl, 06MbiBass KoNby A5 pasnoXeHUss HaBeCKU N BOPOHKY
HeboNbWMMN NOPUUAMMK BOAbI, He faBas eli CTeKaTb 40 KOHLA. YBennymBaloT HarpesB reHepatopa napa
M NpPoOBOAAT AUCTUANAUMIO A0 Tex Mop, noka o6bem fucTunnsaTa He gocTturHeT 150 cm3. AMmuak
ynaBnvuBaeTcs KoN60M-NPUEeMHNKOM, HanosHeHHOW 25 cM' pacTBopa CepHO KWUCNOTbl C MONSAPHOWA
KOHUeHTpauuen akemaneHTa 0,01 monb/am3 n 25 cm3 gucTUANMPOBaHHON BOAbl. M0 OKOHYaHUWK
AVCTUNNALMN K pacTBOpPYy B NpuUeMHUKe po6asBnaT | cm3 uHamkatopa Tawupo, OTTUTPOBLIBAKOT
M36bITOK CEPHOW KWCNOTbl TUAPOKCMAOM HaTpPUsA C MONAPHON KOHLUeHTpauueid 3KBMBasieHTa
0,01 monb/AM340 yCTOWUYMBOW 3eNeHON OKpacky MHAMKaTopa. B Tex Xe ycnoBuax NpoBOAAT KOHTPO/b-
HbIA OMbIT Ha COfepXXaHWe asoTa B peaKTuBax.

5.4.2 OnpepgeneHne asoTa Ha YCTaHOBKe C BO3AYLUHON acnupauneit

PacTBOopeHve Npobbl NpoBOAAT, KakK ykaszaHo B 5.4.1.

B cocyf Ansa ynaBnueaHWs asoTa B C/lydae NPAMOro TUTPoBaHWA npuamsalT 25 cM3 pacTtBopa
UHAMKaTopa Tawwnpo, B clyvae 06paTHOro TUTpoBaHMA — 25 cM3 pacTBopa CePHOW KUCNOTbl C MONAPHOWA
KOHUeHTpauueid aksmBaneHta 0.01 monb/gm3, 25 cm3 gncTunanpoBaHHON Bogbl M 1 cmM3 mHAMKaTopa
Tawwupo.

[anee B o6oux cnyyasx B AUCTUNNSALHOHHYIO KON6y 4Yepe3 BOPOHKY C KpaHom npunusaioT 80 cm3
rMapoKcuaa HaTpusi MaccoBO KoHLUeHTpaumu pactsopa 40 r/cm3 (onyckaeTcs NpuMMeHeHWe rmapokcuga
Kanmsa) n pactBop npobbl, 06MbIBaA Konby Ans pasnoxeHWss HaBECKW U BOPOHKY He60MbLIMMY NOPLUAMU
BOAbl, He faBasl eii cTekaTb A0 KOHLA. 3aKpblBalOT KpaH BOPOHKMW, BK/OYAKT BOAOCTPYMHbINA Hacoc,
3NEKTPONINTKY U HarpesatoT pacTBop B TeveHue 40 MUH.

Mpy NpsSIMOM TUTPOBaHMMW MO Mepe NOCTYM/IEHNA aMMuaKka U3 AUCTUNNAHHOHHOW Konbbl B cocys ANst
ynaBnnBaHUsA as3oTa OKpacka WHAMKaTopa Tawmnpo nepexoauT n3 (MoNeToBO-KpacHOW B 3eneHyto. [lo
OKOHYaHUW AUCTUNNALMN XUAKOCTb B COCYAe OTTUTPOBLIBAOT PacTBOPOM CEPHOM KUCAOTbl C MOSISAPHOWA
KOHLUeHTpaumnen akBuaneHTa 0,01 monb/gm3 A0 yCTOWYMBON B TeyeHWe 5 MWH (HMONETOBO-KpPacHOM
OKpacKu.

B cnyyae o6paTHOro TUTPOBaHWA NO OKOHYAHWMW AUCTUANALUM OTTUTPOBBLIBAIOT U30bITOK CEPHOW
KWNCNOTbl PacTBOPOM TFMAPOKCMAA HATPUSA C MOMSAPHON KOHLUeHTpauueii akBuBaneHTa 0.01 monb/gm3 go
YCTOMUMBOIN OKpacku MHAMKaTopa. B Tex e ycnoBusiX MPOBOAAT KOHTPO/bHbIV OMbIT Ha OnpejeneHue
cofiepXaHunsa asota B peaKTuBax.

Mpy onpegeneHMn KOHEYHOW TOUKM TUTPOBAHUA BO3MOXHO MPUMEHEHUE WUHCTPYMEHTaNbHbIX
MeTO/0B.

5.5 O6paboTKa pe3ynbTaToB
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5.5.1 MaccoByt gont asota .V, %, B cydae 06paTHOro TUTPOBAHUSA BbIYUCASAOT Mo Gopmyne

X = {VK- VJCA-iVI.K- K*.)- 0,00014
= — ke

0, (2)

rgoe Y—o06beM pacTBOpa CEPHOM KUCMOTbl C MOMSPHONM KOHUeHTpauueli skeusaneHTa 0,01 monb/gm3,
NPUMEHSAEMOWN ANA ynaBnMBaHWA aMMuaka muccnefyemoli npobbl, cm3;
K — KoathunuymneHT nepecyeTa NPUroTOB/IEHHOI0 pacTBOpa CEPHOM KUCNOTbI C MOSIIPHON KOHLIEHTpa-
uueli sksmaneHTta 0,01 monb/am3;
Y2- o6bem pacTBopa FMAPOKCUAA HATPUSi C MONSIPHOM KOHLLEHTpauueii skeusaneHTa 0.01 Monb/am3,
N3pacxof4oBaHHOr0 Ha TUTPoBaHWe M36bITKa CEPHONM KWUCNOTbI UccnedyemMoil npobbl, cM3;
K\ — KoahhnLmeHT HOpManbHOCTM pacTBopa FMAPOKCMAA HaTPUS C MONSPHOW KOHLeHTpauuei
3KBWU- BaneHTa 0,01 monb/gm3;
Y¥{— 06bem pacTBOpa CepHOI KWCNOTbI C MONSIPHONM KOHLeHTpauueli akBuanelrra 0,01 monb/gm3
NpUMeHAeMOW AN ynaBAnBaHMA aMMUaka KOHTPO/IbHOrO OnbITa, CM3;
K, — 06bem pacTBopa rmgpoKcmaa HaTpus ¢ MONAPHON KOHLUeHTpauueli skeusaneHTa 0,01 monb/gm3.
N3pacxo40BaHHOr0 Ha TUTPOBaHMe N36bITKa CEPHOM KWUCN0Tbl KOHTPOMILHOIO OMbITa, CM3;
0,00014 — KonIMYecTBO a3oTa, cCooTBeTCTBYtOWee | CM3 pacTBopa CEPHOW KUCIOTbI C MOJIAPHOW KOHLLEHT-
pauueli akBuBaneHTa 0,01 Monb/gm3, T;
T —Mmacca HaBecKw, T.
MaccoByto gonto asota X, %. B cnyyae NPsAMOro TUTPOBAHMA BbIYUCAAIOT Mo opmyne

Y,m*-0*0014
(3)

rae Y —ob6bem pacTBopa CepHON KWCNOTbl C MONAPHOWN KOHUeHTpauuveli akBuaneHTa 0,01 monb/am3,
N3pacxoA0BaHHO! Ha TUTpPOBaHMe aMMuaKa, cM3;
Y, — 06bem pacTBopa CEpPHOIN KMUCNOTbl C MONSPHOM KOHLUeHTpauueil akBuBaneHTa 0,01 monb/am3,
N3pacxof0BaHHOM Ha TUTPOBaHME aMMUaKa KOHTPOMbHOrO OnbITa, CM3;
A'— K03 hMLMeHT nepecyeTa NPMroTOB/IEHHOr0 pPacTBOpa CEPHOM KUCMOTbl C MONSIPHON KOHLEHT-
paumeli skBuBaneHTa 0,01 monb/gm3;
0.00014 — K0/NMYECTBO a30Ta, COOTBETCTBYHOLee | cM3 pacTBopa CEPHOM KUCMOTbl C MOMIAPHON KOHLEHT-
paumeli akBuBaneHTta 0,01 monb/gm3, r;
T —mMmacca HaBeCcKMU, T.
55.2 HopMbl TOYHOCTM M HOPMATUBbLI KOHTPOMA TOYHOCTM ONpefesieHNs MaccoBOl A0/ asoTa He
[O/MKHbBI MpeBbIAaTh 3HaYeHWI, yKasaHHbIX B Tabnuue 1
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MNPUTOXXEHUVE A
(obsi3aTenbHOe)

Cranb.
OnpegeneHne cofepxaHns asota. CneKTpooTOMETPUYECKINI METOS,
NCO 4945-77

A.1 O6nacTb NpUMeHeHNUs

HacTosimii cTaHaapT ycTaHaBIMBAET CNEKTPOOTOMETPUYECKUIA METOA OnpeaesieHnsi a3oTa B HC/IerMpoBaHHbIX
1 HU3KOJIErMPOBaHHbIX CTa/IAX NpW ero MaccoBow gose or 0.002 o 0.050 % npw maccoBoit gone KpeMHus mMeHee 0.6 %.

A.2 HopmaTtuvBHbIe CCbINKN

B HacTosLLeM CTaHfapTe UCMOob30BaHa CCbIfIKa Ha ClefytoLniA CTaHaapT:
FOCT 7565—81 YyryH, cTanib 1 cnnasbl. MeTofbl 0T60pa NPob 419 XMMUYECKOro aHamsa

A.3 CyLHoCcTb MeToAa

MeToz 0CHOBaH Ha PacTBOPEHWU CTa/IM 1 HCOKUCSAIOLLMX KMC/IOTaxX, Pas/ioxKeHUy 06pasyroLLyxcs aMMOHUAHBIX
coneli rMAPOKCMAOM HATPWS, AUCTUNIALMN aMMMaka C MapoM Win BO3AYLLHON acnupaumeli U3 LLeno4yHoro pacrsopa
1 HaKOM/IeHUM ero B KMCOM cpefie. O6pasytoLLieecs KOMMNNEKCHOe CoeMHeHVe, OKPaLLEHHOe BCUHWIA LBET, U3MepPSIOT
CMCKTPO(OTOMCTPUYCCKMM METOAOM MPW f/IMHE BO/HbI 640 HM.

A.4 PeakTtuBbl

A4l OucTUNNMpOBaHHas WY AeMOHW3MPOBaHHAA BOAA, HC COAEPXKaLLas asoTHbIX COeAUHEHWIA, OUMLLIEHHAs
npy BTOPMYHOM MPOMYCKaHUW Yepe3 MOHOOOMEHHbIe CMOJIbl.

A.4.2 Kanuii cepHOKUC/bINA, 6e3BoAHbIN (K.SOA.

A.4.3 Kucnota cepHast, p = 1,84 r/cm3, % %-HbIil pacTBop (HO Macce).

A.4.4 Kucnota cepHas, p = 1,21 r/cm3, 29 %-HbIil pacTBop (N0 macce).

200 cm' cepHoit KucnoTbl (A.4.3) 06aBNSAT HEGOMNbLUMMMK NMOPLMAMY BO BpeMsl oxlaxaeHns K 700 cM3 Bogbl
(A.4.1). NoBoaAT obbem Bogol Ao 1000 cM3 1 NepemeLLINBaLOT.

A.45 Tvppokeua HaTpus, nNpubnusnTenbHo 12 n. pacTeop.

480 1 ryapokcuaa Hatpus pacteopsitoT B 700 cm3 Bofpbl, HarpeBaldT U KUNATAT K) MyH. OxnaxgatoT, JOBOAUT
06beM Bogor fo 1000 cM3 1 NepeMeLLBatOT. XpaHAT B MaCTUKOBOM KOHTeHepe.

A.4.6 Kucnota cepHas. 1 H. pacTBop.

30 cm3 cepHoli KucnoTbl (A.4.3) fo6aBnsoT K 700 cM3 BOAbl, NOCMe OXaXAeHUA A0BOAAT 06beM BOAol A0
1000 cmM3 1 MepemMeLLnBaLOT.

A.4.7 KucnoTa cepHas, 0,04 n. pactsop.

40 cM3 pacTBopa cepHoli KucnoTbl (A.4.6) pasbaBnstoT Bogol Ao o6beMa 1000 cmM3 M NepemeLLInBatoT.

A.4.8 Tvippokeug Hatpus. 0,2 H. pacTBop.

30 cm3 pacTBopa rmapoKcuaa HaTpus, cogepykallero 250 T/4m3, pa36aBnsitoT BOAOM, LOBOAAT 06beM BOAON A0
1000 cm3 1 nepemeLLMBAIOT.

A.4.9 Hatpuii teHonaT: 5 r ceHona 06aBNSOT MPW MepeMeLUMBaHMN U OXNaXAEHUM K cMecn m3 10 cm3
250 r/gm3 pactBopa rugpokcuga Hatpusa 1 80 cm3 Bogbl. [JoBoaaT o6bem Bogoli Ao 100 cM3 1 nepeMeLLVBatOT.

["OTOBAT pacTBOp BO BPEMS MPUMEHEHUS.

A.4.10 Hatpwii hocchopHOKUCABIVA 12-BOAHBIV MasIipHOM KoHUeHTpaumu 0,1 monb/am3.

36 r 12-BoAHOM0 BTOPUYHOIO (hochopHoKMcioro Hatpus (Na2HP04 12H,0) pacTBOpSIlOT B BOAE, JOBOAAT 06bEM
BOZOM A0 1000 cM3 1 MepemeLLVBatoT.

A.4.11 Hatpwii neHTaumaHoHuTposun ceppat (I1) BTOpUUHBIA ABYBOAUbIA (HUFPOMpPYCCUA HATpUs),
INa,Fe (CN)SN0-2H20|, pacTBop MaccoBoli KoHuUeHTpauun 0.25 r/gm3.

10 r HUTpONpYyCCUAa HAaTPWst PacTBOPSIOT B BOJE, 40BOAAT 06beM BOAOW A0 1000 cM3 1 MepeMeLLMBatoT.

Mepes onpegeneHvem 25 cM3 1070 pacTBopa pasbaanmioT Bogoli 4o 1000 cmM3 1 NepeMeLLIVBatOT.

A.4.12 Hatpus runoxnopug. 0,1 H. pactsop (0,3 % no macce).

XpaHAT 3TOT pacTBop Mpu TemrepaTtype He Bbiwe 10 "C

A.4.13 A30T, pacTBOp MaccoBoi KoHueHTpauun 0.1 T/am3
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0.4716 r cyxoro cynbarta aMMOHUA B3BELUMBAIOT C TOYHOCTbIO A0 0,1 Mr, pacTBOPSAOT B BOAE, MEePeHOCAT
pacTBop B K06y BMecTMMOCTbIO 1000 cv-1 JOBOAAT A0 MeETKM BOAOW UM nepeMeluvBatoT. 1eml 3Toro pacrtsopa
cooTBeTcTBYeT 100 Mr asoTa.

A.4.14 A30T, pacTBOpP MaccoBoi KoHueHTpauun 0.002 r/gm3.

20 cm3 pacTBopa cy/bgiata aMMOHUSI NMEePEHOCAT B Ko/by BMecTMOCTbi0 1000 cM3, fOBOAAT BOAOW 40 METKU U
nepemMeLLBatoT. 1 cM3 3TOro pacTsopa cofep>kuT 0.2 MKr a3oTa. [0TOBAT pacTBoOp BO BpeMsi NPUMEHEHUS.

A.4.15 MeTunoBbI KpacHbIA, pacTBOP MaccoBoi KoHUeHTpauuu 0.1 T/gm3.

0.1 r MeTMI0BOIO KPacHOro PacTBOPSILOT B BOAE, NMEPEHOCAT pPacTBoOp B K010y BMecTMOCTbIO 100 cmM3 f0BOAAT
06beM BOZIOM 40 METKM U MepeMeLLMBatoT.

A.5 Annapatypa

A5.1 Cxema npvbopa gns guctunnaumm 6e3 BoASHOro napa npvBefeHa Ha pucyHke A.l.
A.5.2 Cxema npubopa anst AUCTUANALMN C BOASAHBIM MapoM MpuBefeHa Ha pUcyHKe A.2.

| — mnarpcTwTcab MowHocTeo 300 BT, 2 — KpYyr.KTAOHWan
Kon6a BMecTumMocTblo 500 cmM3, 3 — mMepHas konb6a ¢ Nnpu-
WNuhoBaHHLIM FOPAOM BMeCTUMOCTbio 100 cm3

| — napoieHcpaiop ¢ HarpeBaTeNbHbIM YCTPOWCTBOM; 2 — Konba
PucyHok A. 1 — Cxema yCTaHOBKMN r|pV|60pa BMeCTMMOCTbi0 1000 em'. 3 — BOpOHKa; 4 — K0N6a BMECTUMOCTbIO
ONA AUCTUNNSALUN 6e3 BOJSAHOMO napa 500 em3ana yganeHna gUcTunnata: 5 — CNMBHaA eMKOCTh:
6 — konb6a BmecTumocTbto 1000 cm3: 7 — cbopHuk (cocyn) ans
ynaBnnBaHuUa atTa

PricyHok A.2 — CxeMa YCTaHOBKM MNpubopa anst AUCTUNs-

LMK € BOAAHBIM NapoM
A.5.3 CniekTpothoTomMeTp

A.6 Orfvep H NoaroToBKa Mpob
OT60p 1 noaroToBka Npo6 — B cooTBeTCcTBMN ¢ TOCT 7565.

A.7 IMpoBefeHue aHa.inTa

A.7.1 HaBecka UCMbITyeMOiA Npobbl

HaBeckn vcnbITyeMoii Npobbl Maccoii 1 1 2 T B3BELUMBAKOT C TOMHOCTHIO A0 0.001 r.

A.7.2 TlogrotoBKa UCMbITYEMOro pacTeopa

HaBeckn nomeluatoT B Konby BMecTMMOCTbiO 150 cm3, fo6aa3stoT 30 cm5 pacTBopa CepHoli Kucnotbl (A.4.4).
3aKpbIBaKOT YacoBbIM CTEK/IOM W PacTBOPSIOT Npu Temnepatype (85+5) ‘C 40 NONHOrO BbiAeNeHNs BOAOPOAA.

Mocne NpekpaLleHnsa BbifeneHrs Bogopoda yaaiaoT YacoBOe CTEK/IO M HarpesatoT Kosiby [0 NosiB/ieHns 6enbix
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napoB CepHOI KWCMOTbI. 3aTeM B Hee f06aBnsAOT 5 cM3 cepHoil KucnoTbl (A.4.3) n 11 cepHoKucnoro Kanva (A.4.2).
CMecb HarpesaroT B TeueHMe 2 4 npu TemnepaType Bbile 300 *0 Takum 06pa3om, UTOGbl OHA OCTaBaslach YKUAKOW.
OxnaxgatoT, fo6aBnatoT 10 cM3 BOofbl U HarpeBatoT 40 PacTBOPEHWS 6OMbLLEA YacTy CybdaToB.

A.7.3 Ouctunnaums

[ucTnnnaumio NpoBoAAT ¢ BOAAHBLIM MapoM unm 6e3 Hero.

A.7.3.1 [nctunnaums 6e3 BogsaHoro napa

CxeMa yCTaHOBKM npuBedeHa Ha pucyHke Al

[ns c6opa guctunnata 5 cm’ pacTBopa cepHoi KucnoTbl (A.4.6) NepeHoCAT B KONBY C NPUTEPTLIM FOP/IbILLIKOM
BMeCTUMOCTbI0 100 cM3 BBOAAT Cy>KeHHOe Ha KOHYC Tpyb4aToe Mpofo/KeHne XonoaunbH1Ka B Konby Takum o6pasom,
4T06bI OHO 6bIN0 MOrPY>KEHO B PACTBOP CEPHON KMCMOTbI.

AHanM3npyembIii PacTBOP NePeHOCAT BAUCTUNNALMOHKYHO Konby, MpoMbiBatoT 60 cM3 Bogbl, o6aBnsoT 50 cM3
pacTBopa rugpokcuga Hatpus (A.4.5) 1 NpPoMbIBalOT rOpMbILWKO Konbbl 30 cM3 Bofbl. KOHeuHbIi 06bem pacTBopa
[0/IXeH cocTaBnAaTb 160—165 cm3,

Mocne fobasneHns rmgpokeuaa HaTpusa Konby NPUCOeANHAIOT K XONOAWUNLHUKY. Auctunnaumio SO cm3 pacTeopa
NPOBOAAT 33 25 MUH.

MocTe AMCTUANALMM NPOMBIBAKOT NOTPYXKEHHYHO TPYOKy BOAOM, cobmpas ocTaTkun B Konby. CogepykaHvie Konbbl
pa36aB/AtoT BOAON [0 METKU U MepemeLLvBatoT.

MonyyatoT pacTBopbl 5, Anst 1T HaBeckn U S, ANA 2 r HaBeCKu. Ty XKe onepawmio NOBTOPSIIOT AN5 Kaxaol Npobbl,
rofexallieii aHanuay.

MpumeyaHre —YT06bI OTPErynMpoBaTh KUMeHWe BO BPeMS AUCTUANALUM B Npubope, YKasaHHOM Ha PUCYH-
ke A. 1. xenatenbHO [06aBUTb HECKO/IbKO KyCOYKOB MOPUCTONM KepaMUKW. ST KyCOUKN MpeABapuTenbHO 06pabaTbl-
BAlOT KaK OMbITHbIA 06pasel, v cobupatoT nocne auctunaauum. fanee nx NpoMbIBalOT pacTBOPOM CEPHON KMCIOTbI
(A.4.6) 0O HeTpasIbHOro COCTOSHMSA, 3aTeM BOLOW W BbICYLLUMBAOT.

A.7.3.2 Onctunnaumsa ¢ BOAAHBLIM MapoM

Cxema YCTaHOBKW MpuBefAeHa Ha pucyHKe A.2.

[ns cbopa auctmnnsaTa 5 cM3 pacTBopa CepHON KUCNOTbI (A.4.6) NepeHOCAT B XUMUYECKWI CTaKaH COOTBETCT-
BYIOLLIE MKOCTW, BBOAST B HErO CY>XEHHOE Ha KOHYC Tpy64yaToe NPOA0IKEHME XONOAUIBbHUKA, TakK YTobbl OHO 6bI0
MOrpy>keHO B PacTBOP CEPHOM KucnoTbl (A.4.7).

AHanM3MpyembIii pacTBOP NEPEHOCAT B AUCTUNNALHOHHYIO KONGY C MOMOLLbID BOPOHKW. MpOMbIBalOT Konby
Kbcnbnans 60 cm3 Bonbl, [06aBNAT Yepe3 BOPoHKY 50 cm3 pacTBopa ruapokcuga Hatpus (A.4.5) u npombiBaloT
BOPOHKY 30 cM3 Bo/bl. O6beM pacTBOpa JO/MKEH COCTaBNATbL 160—165 cm3.

MaporeHepaTop [0/XeH ObITb MpefBapUTENIbHO HarpeT, 4Tobbl HayaTb AUCTUANALMIO cpas3y Mocne BBOAA
ruapokeunga Hatpus. Auctunnsaumio 80 cm3 pacTBopa NPoBOAAT 3a 25 MUH. llocne AUCTUANALMN NPOMbIBAIOT MOrpy-
XKEHHYH TpYy6Ky BOfIOM, cO6Mpas 0CTaTKN B XUMWUYECKMIA CTaKaH.

PacTBop nepeHocAT B KOGy BMeCTMMOCTbIO 100 cM3, 40BOAAT 00beM [0 MeTKW BOAON W MepemeLLVBatoT.
MonyyatoT pacTBopbl 5, Ana 1T HaBeckn U .9, ANs 2 I HABECKMU.

YKasaHHble orepauuy NOBTOPSIOT A1 KaXaoi Npobbl, MOAMeXallein aHanmsy.

A.7.4 Pa3BuTve OKpaLLMBaHVs
B cooTBeTCTBUM C Npef/iaraeMbiM cofep>kaHneM asoTa 6epyT COOTBETCTBYHOLLYE aIMKBOT Hble MP0obbl PacTBOPOB
5 nS,:
- 10,0 cm3—pna cogeprkaHns asota oT 0.020 go 0.050 %

- 25.0 cM3—ans cofep>kaHus asota ot 0,010 go 0,020 9%\

- 50.0 cM3—pana cogepxkaHns asota oT 0.002 go 0.010 % 1 NepeHOCAT X B TpY MepPHbIe KO/bbl BMECTMMOCTbLIO
100 cM3 Kaxxgas.

JoBoaaT o6bembl Bofoi f,0 50 cm3. [lo6aBNAOT 04HY Karn/o pacTBopa MeTUNEHOBOr0 KPacHOro 1 HelTpannsytoT
pacTBOpoM ruapokcuga Hatpus (A.4.8.). [06aBnsA0T B KoMObl NUMNETKONM B CredytoLlem rnopsigke: 5.0 cm3 pactsopa
theHonsATa HaTpus, 5.0 cm3 pacTBopa BTOPUYHOrO (hocopHokmMcaoro Hatpus, 10,0 cM3 pacTBOpa HUrponpyccHAa
Hatpms un 5.0 cM3 nToxopnga Hatpuu. PacTBopbl B Konbax [0BOAAT BOfAoW A0 100 cM3 1 Bpems OT BpemeHu
B36Ga/TTLIBAIOT UX MyTeM MepeBepTbiBaHWS (HC MeHee 10 pas). Mpw 3TOM OKpacka pacTBopa CTaHOBUTCA TeMHOl B
TeyeHne 14 Npy KOMHaTHOW TemnepaType.

MpumeyaHne — YKasaHHble a/IMKBOTHbIE MPOo6bI 3aBUCAT OT cofiep>kaHuu asoTa. CofepXaHue asoTa B Konbe
06bemMom 100 cM3 Npu CHCKIPOhOTOMETPUYECKOM M3MEPEHNM JO/DKHO 6bIThb Ans npobbl .5 oT 10 go 50 mMKT. gna .9
—o0T 20 fo 100 MKT. a MX pasHOCTb Ao/1KHa cocTasnATb 0T 10 o 50 MKT.

A.7.5 ('mekrpo)oT«MeTpUYECKMe U3MEPEHUS

OKpalLieHHble pacnopbl .9, U 5, rOMOreHVM3MpPYOT 1 M3MEePSIOT OMTUYECKYHO MIOTHOCTb pacTBopa S, B KioBeTe
TO/ILLMHOIN NOr/NOLLAOLLEro CBET CTOSA 1 CM MpU A/IMHE BOSHbI 640 HM MO OTHOLLEHWUIO K HY/EBOI MOr/oLatoLLeli
cnocobHocTn pacTeopa St.

A.7.6 TlocTpoeHve rpagyMpoBOYHONO rpadimka
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A.7.6.1 B wecTb Kon6 BmecTMocTbio 100 cM1 kakgas nomewatot 0,0%; 5,0: 10.0; 15,0; 20,0 n 25.0 cmj
CTaHAapPTHOro pacTBopa CEPHOKMC/IOr0 aMMOHUSA (MaccoBol KoHLUeHTpauueit utora 0,002 r/am3), 4To COOTBETCTBYET
0; 10; 30; 40 1 50 MKr a3oTa.

[06aBnsAoT B KaXayo Konby 5 cM’ cepHoit Kucnotbl (A.4.7) 1 AoBoasaT 06beM Bogoit Ao 50 cm3. [Job6aBnsioT
0AHY Kansw pacTBopa MeTU/IEHOBOFO KPacHOro, HeMTpa/n3yroT rMapokcuaoM Hatpum (A.4.S) 1 Npofo/mKatoT npoLe-
Lypy, onucaHHyto BA.7.4.

A.7.6.2 CHCKTPO(OTOMETPUYECKNE U3MEPEHUS

OKpallleHHble PacTBOPbl FOMOrEHU3VPYIOT U U3MEPSIOT OMTUMYEeCKUE MIOTHOCTU PacTBOPOB B COOTBETCTBUM
¢ A.7.5 nNpu anvHe BoAHbI 640 HM B KIOBETE TO/ILLMHON MOM/IOLLAOLLIErO CBET €108 1 CM MO OTHOLLEHMIO K Hy/eBol
MOr/I0LLAMOLLIE CMOCOBHOCTM KOMMEHCUPYHOLLIEr0 pacTBopa.

A.7.6.3 PacyeT yrna HaksioHa rpajgyvpoBOYHOro rpagmka

Mo pesynbTatam U3MeEpPeHVS OMTUYECKONW M/IOTHOCTX M cofepXaHusi asoTa (MKr) CTPOSiT rpagyvpOBOYHbINA
rpadwik.

Yron Hak/ioHa a NMOCTPOEHHOM MPSMOIA IMHUN XapaKTepu3yeT ONTMYECKYH NIOTHOCTb 1 MKr asota B 100 cm3.

A.8 O6paboTKa pe3ynbTaToB

CofepKaHue a3oTa, 0THOCUTE/IbHbIE eAVHULbI MACChI, BbIMUCSIOT MO (hopMy/ie

I) 100 1 100 D
« V'K T 100 a VT

rie O—OTHOLLEHMe CMeKTpasibHOM MOr/oWatoLLeid cnocobHOCTU  OKpaLLeHHbIX PacTBOPOB, COOTBETCTBYHO-
LWMX 11 2 T HaBECKW,K Hy/IeBOl Mor/oLatoLLeli Cnoco6HOCTY pacTBopa;
a —Yyrof Hak/oHa.06paT Hble Be/IMYMHbI MUKPOrPaMMOB,PacCUHUTaHHbIV N0 OTHOLLEHMIO K A/IVHEe OMTUYECKO-
ro nyt B 1cm;
V— 06beM a/IMKBOTHbIX P06 PacrBOpoH 5, 1 3aB3ATbIX 13 OKPaLLUeHHbIX PeakLumm.cm3:
T —pasHOCTb Macc Mexay OnbITHbIMU npobamm St n 52r.

«'KomneHcrpytoLLmii pacTsop.
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