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Hactoamui cragpapr ycraHaBiauBaeT (GOTOMETPHYECKHE METOMbl
onpefeseHus ¢ocgopa (npH MaccoBofi nose ¢ocpopa or 0,0002 ao
0,015 %) B MeraannueckoM MoJauGjeHe, OKCHAE MoJAHOACHA M MONH6-
JeHOBOKHCJIOM aMMOHHH,

1. OBILUE TPEBOBAHUY
O6mue TpeboBaHua K MerojaM aHaiausa—mno 'OCT 29103.

2, METOL C NPHUMEHEHHEM KCHJEHOJIOBOro OPAH)KEBOTIO
(TPH MACCOBOHA JIOJIE ®0OC®OPA OT 0,0002 10 0,01 %)

2.1, CymHocTp MeTOna

Merop ocHoBan Ha 006pa30oBaHUH KOMILIEKCHOTO cOe€litHeHHs doc-
¢tbopHO-MOMIMOAEHOBOH I'eTePONONHKHCAOTE € KCHJIEHOJOBBIM OpaH¥Ke-
BHM. KpeMHHR H MHIIBAK KOMIUIEKCHOTO COEHMHEHHS C KCH/EHO-
JIOBEIM OPaHXeBBbIM B 3THX YCJIOBHsIX He 06pa3yIoT.

2.2. CpeacrtBa H3MepeHHH, BCIOMOTraTteJbHHE
ycTpoHcTBa, pPEaKTHBH H MAaTEPDHAMAM

Becw ananuTHueckHe JN1060ro THEA, NMO3BOJSIOUIHE B3BEIIHBATH C
norpeirHoctoio He 6oee 0,0002 r.

@0T0/IEKTPOKOJIOPDHMETD HJAU cleKTpodoToMerp JOOOro THNA.

MydenbHas neus, ofecneunBaomas narpes go 500°C

SaexrponnuTtka 6nitoBast mo [OCT 14618,

Avmonuit (HaTpuii) wmoaubaesosokucaniii no TOCT 3765, nepe-
KPHCTAaAMH30BalibIl, pacTBOp ¢ MaccoBoil nosefl 10 .

70 r coan pacrBopsoT B 400 cM® ropsivefl BOAR M CT(ITHTROBL-
B2IOT uepe3 mAOTHLIE (labTp. K pacTBopy A06aBasicrT 250 C). 3TH-

Hs, orue cduunaabuoe
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JoBoro cnuprta (pekTHdHKAaTa), OCTaBAAIOT Ha | U OTCTAaHBaThCs, 3a-
TeM KDHCTaJMJIbl OTCachlBalOT Ha BOpoHKe Dloxnepa, nmpommiBaiorT He-
CKOJIbKO pa3 BOJOH CO CTIHPTOM H BLICYIUHBAIOT HA BO3AYyXe.

Ammonnit ¢ocdopuokuceabii aByzamemennnt no 1OCT 3772

CranpapTHblit pactBop A: 0,426 r (ocOPHOKHCAOTO ABY3aMelleH-
HOTO aMMOHHs NEPEHOCSAT B MEpHyI0 KoJ6y BMecTHMOCTbIO 500 cm3,
pa36aBJsiOT BOJOH 10 MeTKH H NepeMelIHBaIoT.

1 e¢m® pacrBopa A coazepxut 0,0002 r ¢ocdopa.

Craupaprubii pactBop b: roroesit pasbasiienneMm 1 cm?® pacrBo-
pa A Bomoit B MepHoil Kon6e BMecTuMocTbio 100 cMm3,

1 c¢m® pacrBopa b copepxur 0,000002 r docdopa.

Kanus ruapokchi, pactBop ¢ MaccoBot jpoqaelt 10 %.

Kucnora asornas no TOCT 4461, pas6asaennas 1: 1.

KcunenosioBulii opaHxeBbifl, pactBop ¢ MaccoBo# ponaeii 0,1 %,
IOTOBSIT He MeHee 4eM 3a 10 4 10 HCNOJb30OBAHHSA, PCAKTHB NpPOBE-
PAIOT Ha NPUTOLHOCTh K peakuud obpasoBalHsi KoMmjlexca ¢ ¢ocdop-
HoMoJIH6aeHoBOit  rerepokucioroii: B 10 cM® anerona po6aBasiioT
0,1 c¢m® (3—4 xanuaH) pacTBOpa KCHJEHOJOBOI'0 OpaHXE&BOro ¢ Mac-
coBoit noneii 0,1 %. Ecnn pactBop ocTaercst 6ecliBeTHHIM HJIH HMeeTCs
c1a60-p030BOe OKpalUHBaHHE — DEAaKTHB MPHTOMleH AJIS aHa/aH3a, eCsH
e oKpacka (hHoseroBas — peaKTHB KoMIJEKca ¢ dochoproMoanb-
JIEHOBO# reTepoTNoJIHKHCIOTOH He obpa3yer.

Kucaora consitnas no 'OCT 3118.

denoadTasienH, pacTBOp ¢ MaccoBoid nodeii 0,1 %.

Coupt atnioBuifi pektndikoBannniit no FOCT 18300.

23.I1lpoBenenne aHaausa

B 3aBucuMOCTH OT MaccoBoH 1oJH ¢ochopa 6epyr HaBeCcKH B CO-
CTBETCTBHH C Taba. 1.

Ta6banua 1

Maccosas goast ¢ucdopa, % Mecca HaBeCwH, T

Ot 0,0002 no 0,0008 BKaIOU.
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2.3.1. Hasecky oxcujga MoanbjieHa fOMEILAIOT B CTAKaH BMECTH-
mocTthio 100 cM3, noGaBasior 10 cM® pacTBOpa THAPOKCHAA Kajusd C
MaccoBoii pojeir 10 % n HarpeBalOT Ha 3JIGKTPOIJIHTKE J0 NOJHOrO
pacTBopeHHa obGpasiua.

2.3.2. AMMOHHAT MOJMGIEHOBOKHC/ILIE NEPEBOAAT B OKCHJL MOJInG-
JleHa npokaauBanuem npiu temneparype 400—450°C u panee pacteo-
psoT no m. 2.3.1.
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[Tocsre oxmna)kjeHusi 10 KOMHATHOH TemMmnepaTypbl MOJYyYeHHBIR Iie-
MOYIIOH pacTBOp HEATpaJaH3ylT alorHoi kucjaorod (1:1) no uepu-
kKaropy cenoadpratesdy u gobasastor 10 cm® KHCAOTH B 1130LITOK.
PacTBop narpeBaior 10 KHIEHHS.

Ecan Beinazer ocajiok, €ro pacTBOPSIIOT B pacTBOpe THIPOKCHAG
Kaaug ¢ MaccoBoit gogest 109 u 3areM nHeHTpanH3yIOT M0 HHAHKA-
TOpy (erondrasenty pacTBOPOM a30THOH KHCJAOTH, aobGamuss 10 cm3
B u30bITOK. PacTBop oXxnaxXJalT 10 KOMIIaTHOH TeMOepartypsl H me-
peHocAT B Mephyio K010y BmecTHMocThio 100 cM3, noauBaioT BOAOH
20 oObema npuMepHo 80 cM3.

B 3aBucHMOCTH OT Macchl HaBeCKH aHaJau3Hpyemoro obpasua Jo-
6aBJ410T pacTBop Mojau6jaTa aMMoHHs ¢ MaccoBoil poned 109% B
ob6beme, npuBefeHHOM B 1264, 2.

Ta6auuwa 2

Macca HaBeckuM, [ O6bem pacrsopa, cm®

3atem NUNETKOH B K00y BBOJSAT O CM® pacTBOpa KCH.I€HOJOBOTO
opamxkesoro ¢ maccosoit poaeit 0,1 %, no.1HMBaiOT 10 METKH BOJOH H
nepemewnpaoT. PactBop ocraBasiior nHa 45 MHH A4 00pa3oBaHHs
YCTOHUHBOIO KOMIUIEKCHOrO coeivHeHHs. [lo HcreueHuM yKasaHHOrO
BpeMEHH ONTHUECKYI MNJOTHOCTb OKpAalleKHOTOo pPacIiBopa H3MepdIoT
Ha (POTOKOJOPHMETPe C 3eJeHbHM cBeToPIJAbTPOM  (A.11HA  BOJHBI
540 nM) B KioBeTe C TOJUIHHOH MOrJoulamwliero cBer cjosi 50 MM.

OnauoBpeMeHHO NPOBOASIT TPH KOHTPOJBHBIX OMNBITA ha onpejene-
nHe coAepxauusg ¢ocdopa B peakTHBax. B pacTBOp KOUTPOJABIIOro
onuita A00aBJAIOT pacTBOp MoJaubaarta aMMoHHSI C MacCcoBOH AoJNeH
10 % B o6beme 10 cm® PacTBop co cpeaHHM 3HaueHHeM ONTHYECKOH
NJIOTHOCTH HCMOJb3YIOT B KaueCTBe pacTBOpa CpaBHEHUS.

2.3.3. Hagecky merasnnuueckoro Mosanbpena maccoét 0,5 r pacrtso-
pawT B 20 cM3 cMmecH, cocTosillefl H3 Tpex oOBEMOB COJISIHOH KHCJIOTHE
I OjHOro 00’heMa a30THOH KHCJOTH. PacrBop BHIApHEAIOT A0CyXa
Ha 3JeKTpHYecKod IVIHTKE.

3atem no6asiisioT 10 cM® BoAL H BHOBb BHIAPHUBAIOT, 110CJE YEro
no6asasior 10 cM® paciBopa rHAPOKCHAA KaJHSg C MaccoBoH JoJei
10 % u uparpeBaloT Ha 3JEKTPOILIMTKE 10 TOJHOTO PacTBOPEeHH:
ccajka.

[Mocsie oxmaxaednst X0 KOMIATHOH TeMOeparypLl pacTBOp HeHTpa-
JIH3YIOT a30THOH Kuc/aoTofi (l:1) no uuauxaropy QeHoadranennHy u
Jobapasiior 10 ¢M3 KHCJAOTB B H30HITOK. [osiHBaOT BOLOH NPUMEDHO
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no o6veMa 80 cM® u octaBasiorT Ha 10 MHH. 3a1eM NMHNETKOH B KoJjiby
BBOJAAT 5 cM® pacTBopa KCHJEHOJOBOTO OPAHXEBOTO C MAcCOBO# Jojeh
0,1%.

Jajee aHaJu3 mpoBOAAT KakK yKas3aHo B 11 2.3.1,

2.3.4. lns nocTpoeHUsi rpajyHpoBOUHOro rpaduka B MepHbE KOA-
6o BMectMocTbio no 100 cM® mpuamBator ot 0,5 mo 5,0 cm® (¢ uu-
reppajoM 0,5 cm3®) pacreopa B. BBozar no 10 ¢cM3 a30THOH KHCJIOTH
(1:1), nonmBawot Boay mpumepHo nHo o6beMa 80 cM3, go6asasior
10 cm3 pactBOpa MOJIHOLEHOBOKHCJIOIO aMMOHHSI ¢ MacCOBOH JoJsei
0,1 %, ocraBnsiior Ha 10 MHH 1/ Da3BHTHA OKPAacCKH ofpasyioueics
1€TEpPOMNOJHKUCIOTH. 3aTeM nunetrko# noGasJsiior 5 cm® pacrBopa
KCHJIEHOJIOBOrO opaHKeBoro ¢ MaccoBol gouseit 0,1 %, poameaimor 1o
METKH BOJOH, NepeMeIuHBAlOT M OCTaBJSIOT Ha 45 MuH ans obpaso-
BaHHsi YCTOHUHBOIO OKP2LIEHHCTO KOMIIEKCHOrO coetuHenus. [lo
HCTEYEHHH YKa3aHHOrO BPEMEHH ONTHYECKYI0 NJIOTHOCTh OKpaUIEeHHO-
I0 pacTBOpa H3MepSIOT Ha (HOTOKOJOPHMETPe C 3eJeHbIM CBEeTO(HIBT-
poM (mimHa BoJIHE 540 HM) B KioBeTe C TOJIILHHOH NOrJOLLAIOLIETO
cBeT c1ost 50 MM.

B kauecTBe pacTBopa CpaBHEHHsI HCIOJAb3YIOT PacTBOP KOHTPOJb-
HOTO OMNbITa CO CPEeTHUM 3HAUEHHEM ONTHUCCKOH TJAOTHOCTH H3 Tpex
napaJsiesnbHblX ONKITOB.

[To HafineHHBIM 3HAYEHUSM OMNTHUECKHX NJIOTHOCTeH pacTBODOB H
COOTBETCTBYIOILHM MM KOHUeHTpauusm ¢ocdopa CTpOsT rpamsyHpo-
BOYHBIE TPAdUKH.

24.06pa6orka pe3yJabTaToOB

2.4.1. MaccoByio nonw0 docdopa (X) B npoueHTax BHUUCIAIT NO

dopmye

m-100
=,

m

rige m — Mmacca ¢ocpopa B aHaJH3HPYEeMOM pacTBope, HaljeHHad
N0 rpaAyHpOBOYHOMY rpadHkKy, I;
m; — Macca HaBecKH, T.
2.4.2. A6cosoTHHE NONYyCKaeMble DACXOXAEGHHS pe3y/blraTOB Na-
paJiiesIbHBIX ONpejae/ieHHil NpH IOBEpPHTeJIbHOH BepodaTHocTi P=0,95
He JOJIKHBbI NpeBLiliaTh BEJHUYHH, MPHBEAEHIbX B TabJ. 3.

Ta6auuna 3

MaccoBas poast ¢ocdopa, % A°°°g'§§f:’)§a§§§;‘{f“oze“”°
Ot 0,0002 g0 0,001 BkaIOY. 0,00008
Cs. 0,001 » 0,003 » 0,0004
> 0,003 » 0,01 » 0,0008
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3. METOJ, C NPUMEHEHHEM ACKOPEUHOBOHW KUCJIOTHI H KAJIUS
CYPbMSAHOBHHHOKHCJIOIO (NNIPH MACCOBOW HOJIE ¢0CPOPA
OT 0,0005 10 0,015 %)

3.1. CymHoCcThr MeTOAA

Metoa ocHoBaH Ha o6pa3oBaHHH (ocopHO-MONIHOGAEHOBON rere—
POMNOJHKHCAOTE H BOCCTaHOBJEHHH €e acKOpOHHOBOH KHCJOTOH B IpHu-
CYTCTBHH aHTMMOHHJITapTpaTa KaJHus nocjJe oTAe]eHus ¢ocdopa na
rujpoxcuie GepHJIHs.

32. CpeanctBa u3MepeHHH, BcnoMoraTteJbHBE ycC-
Tpo#icTBa, peakKTHBHE H MaTepHaJH

HounoMep yHuBepcanbHblf THIIa DB-74.

Tpunon B (xommnekcou III), mByHaTpueBas cosb 3THJIEHAHAMHH-
rerpaykcycHofi kucaoral o I'OCT 10652, pactBop ¢ MaccoBoi poisef
10 %; roTOBAT IpH HarpeBaHHH.

Bepuanuit cepHokuc/BIH, pacTBOp KoHHeHTpanueidi 1 r Be/ams.
Pacteopsitor 19,65 r ceprokucioro Gepuiinst B 1 aM3 BOAHL

Amwmuaxk Boguni#t no 'OCT 3760.

ITpoMeiBHast xuAKOCTb: B 500 cM® Bombl mpuGaBasior 30 cm® pa-
cTBopa TpuaoHa b, 15 cM® eMMuaka u pasbasasiior Bogol po 600 cms.
HCJOTa XJOpHas, miIoTHocTb 1,5 r/cm3, pasGassennas 1:1.

Ammonu# Monu6aeHoBokucabiil no FOCT 3765.

PeaxuuonHnasi cMmech: 1,74 r MOIHOIEHOBOKHCIOTO aMMOHHSI pacT-
Bopsitor B 100 cMm® Boxbl, npubaBasioT 21 cM® cepHOH KHCJIOTHI, OX-
JaXAaloT U foaHBaioT 10 250 cM® BonoOi.

Kucnora ackop6uHOBasi, pacTBop KoHueHtpauuedn 20 r/oms.

Kanuii cypbMsiHOBUHHOKHC/IBIH (aHTHMOHMATAPTPAT KaJjus mo TY
€—09—803), pacTBop KOHueHTpauueRr 3 r/ame.

Ammonns 6pomus no TOCT 19275.

HWunnkaropuasi 6ymara «KoHro».

A Takke cpelcTBa H3MEepeHHH, BcIoMorarteslbHble YCTpPOHCTBA,
peakTHBLI H MarepuaJbl, NIpuBeACHHBIE B pa3i. 2.2.

33. I[lonroTtoBxa npo6 K aHaAH3Yy

B 3aBHcHMoOCTH or MaccoBoH RoJH ¢docdopa OepyT 1aBecKu B CO-
OTBeTCTBHH C TabJ. 4.

Tabanma 4
Maccoass noas docdopa, % Macca HaBeCKH, I
Ot 0,0005 zo 0,0015 BKtOU. 1
Cs. 0,001 » 0,003 > 0,5
» 0,002 » 0,007 » 0,2
» 0,006 » 0015 » 0,1
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3.3.1. PacrBopenue o6pa3ioB npoBoaaT no m. 2.3.1.

34.[Iposenenne ananausa

[TonyyeHHble 11€J0YHLIE DAacTBOPBl HEHTPAJIH3YIOT a30THOH KHC-
goroii (1:1) no muaukaropHoit 6ymare «Kosnros.

ITpusnsaror 50 cm3 pacrBopa TpujaoHa B, 8 cM3 pactBopa cepHo-
Kucaoro Gepuinus, pasbasisiior Boao# no 100—120 cM3® W KunsaTar
2—3 mui.

B ropauu#i pacTBOp NpUNHBAIOT PAaCTBOpP aMMHaKa A0 3HAYEHHS
pH-9,5—10 u cHoBa KHOATAT 2—3 MHUH.

PactBop oxsa)»XpamoT B NPOiOUHOIT BOAE H OCAA0K OTHHUILTPOBHI-
BalOT Ha (PpHILTP cpelHel NJIOTHOCTH.

®uibTp ¢ OCAAKOM NPOMBIBAIOT 5—06 pa3 NMPOMBIBHOH JKHAKOCTBIO.
Ocajnok Ha ¢uabtpe pactBopsaioT B 30 cM? Ter10#i CONSAHON KHCJIOTHI
(1:1). Gunprpar cobHpalOT B cTakaH BMecTHMOcThio 50 cM®* mpu-
6aBJsiior 3 cM® xsopHofi Kucao1el (1:1) m BeimapuBalT pactBop 10
OOH.JIBIBIX N2POB XJOPHOH KHCJOTHI.

3areM npuauBamT 25 cM?® u marpeBalor 10 pacTBOpeHHs coJIel.
Oxnax1eHHLIH pacTBOp I'€PeHOCAT B MEPHYIO KO0y BMeCTHMOCTBIO
B0 c¢m®, npuausawot 2,5 cm® peakuHoHHOH cMecH, 5 cM® acKOpGHHOBOM
kucaotnl H 0,5 ¢m® pacTBopa anTHMOHUJATaprpara kajaus. Ilocse npu-
JUBAHHS KaX/OIO peakTHBA COJAEPXKHMOe KoJOb TepeMelinBaioT. 3a-
TeM pa3baBJIAOr BOJOH N0 METKH U BHOBb llepeMEeLINBAIOT.

OnTHuecKyio ITOTHOCTL PacTBOPa H3MEpPSIOT Ha CNEeKTPodOTOMET-
pe npu anuHe BoaHB 825 HM Ha (o103JMEKTpOKONOpPHMErpe Ha Kpac-
oM cBeroduabrTpe (AJuna BoJdub 750 HM) B KIOBETe ¢ TOJUIMHOMA
norJowagouiero caosi 50 MM.

B kauectBe pacTBOpa CpaBHEHHS MCMNOJAB3YIOT PacTBOP KOHTPOJb-
HOTO ONbl1a CO CPEJHHM 3HAyelHeM ONTHYECKOH MJIOTHOCTH H3 Tpex
lapa1ielbHbiX pe3y/nbTaTOB Ha cojepxkanue (ocdopa B peakTHBaX.

3.5, [Toctpoenue rpaayupoBouHoro rpaduka

B crakarut BMectuMocThio 50 cM3 or6upator ot 1 no 8 cm® cran-
paptroro pactsopa b, npuausaror 3 cM? xsopHOil kucaotw (1:1).
PacTtoop BbinapuBaioT A0 00dJNBHBIX I1apOB XJOPHOH KHCIOTH. B 0X-
JAaX<AGHIBIA pacTBOp NPHJIHBAIOT 25 cM® BOAB H NepPeHOCAT PacTBOP
B MepuyIo Kosby BMecTHMocThi0 50 cM3, mpuanBalor 2,5 cM® peakuHoH-
HOl cmecH, 5 ¢M® pacTBOpa ackopOuHOBOI kucaoThl u 0,5 cM? pacTBo-
pa auTaMoHuJTapipara kaJaud. Ilocie npHAHBaHHSA KaXAOro peax-
THBa cojepxuvoe KoJOB NepeMelnBalOT. 3aTeM pas3baBasiloT BOAOH
A0 METKH H CHOBA NEpEeMelIHBaloT.

OnTHYECKYI0 MAOTHOCTH paciBopa H3Mepsior Ha CIeKrpoporomer-
pe npu ajHiie BoJHB 825 nM HAH Ha (OTOJEKTPOKOJIODHMETpE ¢
KpacHbM cBeTo(HAbTPOM (JI/IHHA BOJHBEL 730 HM).

* Ecan co.cpxaHHe M.ilubsfKa B npole npeBbiuiaeT B ABa Pald CoAepKaHHe
docdoupa, To mocsae pacTBOperus I3 ApOKCHAa GepHAIHS B COJNAHOKECIYIO CPeRy Ao-
6apasior 0,1 r OpoMHCTOro aMmouus ¥ yhnapusamor gocyxa. [lpuGasasior 10 cm®
coasinon kuc7oTH, # 0,1 © 6poMHuCTOrO aMMOHHS ¥ fIOBTOPSIOT BhiHapHBAHHE TOCYXA.
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36.06pa6oTKa pe3yJbTaToOB
3.6.1. Maccoyio oo pochopa (X) B HUPOUEHTAX BHIYHCISAIOT MO
(opmye
X= m-100

my
rae m — macca (ocdopa, HaiaeHHAA NO IpaiyHPOBOYHOMY rpadu-
Ky, T.
m, — Macca HaBecki obpazla, r.
3.6.2. PacxoxneHus pe3y/abTaTOB napaJsjieNbHbiX OnpeJle/eHH#

npH JoBeplTesbiIoi BepoaATHOCTH P=0,95 He po/XKHBl NpeBHILIATH Be-
JIHYHH, TpHBeJeHHbIX B Taba. d.

Ta6nuuwa b

MaccoBasa moan ¢ocdopa, % Honycxaemuie pacxoxjenus, %

Ot 0,0005 no 0,0010 Bkmiou, 0,0002
Cs. 0,0010 » 0,0020 » 0,000¢
» 0,0020 » 0,0050 » 0,0005

» 0,005 » 0,015 > 0,001
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