B3 11—12—91/1190

24 py6.

FTOCYODAPCTBEHHBHA CTAHJIOAPT
COIKO3A CCP

MOJIMBJIEH

METOJbl ONPEAEJEHUSA #OCPOPA

IroCT 14338.3—91

Uspanune opunuanbhroe

KOMUTET CTAHIAPTHU3ALHUHU U METPOJIOTHUH CCCP
Mockea



MOJIHBJAEH
Mertoam onpenenenns dochopa rocr
Molybdenum, Methods for 1433*‘3-3—9_1

determination of phosphorus

CKCTY 1709

Jlara Beejgexnunss 01.01.93

Hacroamuii craugapr ycrahaBiauBaeT (OTOMETPHUECKHE METO/bl
onpezeneHus ¢ocdopa (npu maccoBoi fose Qocdopa or 0,0002 xo
0,015 %) B MeraannueckoM MoJuOJEHe, OKCHAe MoJuGACHA M MOJHO-
JEeHOBOKHCJAOM aMMOHHK,

1. OBILUE TPEBOBAHUY
O6mue TpeboBaHus K MerojaM aHaJjuda-—rmno 'OCT 29103.

2. METOJ, ¢ NPUMEHEHHMEM KCHJIEHOJOBOrO OPAH)XEBOTO
(MTPH MACCOBON JOJIE ®OCPOPA OT 0,0002 O 0,01 9%)

2.1. Cymnoctp MeTOna

Merop ocHoBan Ha 06pasoBaHUH KOMIIEKCHOTO COeAHHEHHs (oc-
(GOpHO-MOJHOAEHOBOH TeTepPONOJHKHCIOTH ¢ KCHJAEHOJOBLIM OpaHKe-
BHM. KpeMHHH U MHIULAK KOMIJIEKCHOTO COEIHHEHHS C KCHJIEHO-
JIOBBIM OPAHIKeBBLIM B 3THX YCJOBHSIX He 00pa3yioT.

22, CpepncrBa H3MEpeHHH, BCNIOMOTraTeJbLHH@
YCTPOHCTBA, PEAKTUBH H MAaTe€pHAJAH

Becnt anannTHuyeckHe J1060ro THIIA, NO3BOJASIONIHE B3BEIIHBATh C
norpeirnocTbhio He 6ojee 0,0002 r.

DOT03eKTPOKOJOPUMETD HAH CHEeKTPOGOTOMETp JI0O0Oro THNA.

MydensHas neus, obecneudnaiomas Harpes ao 500 °C.

JaextponauTKa 6nitosas no TOCT 14614,

AvMonnit (HaTpHit) moaubaenoBokucabi mo FOCT 3765, nepe-
KPUCTaAMHU30BallbI, pacTBop ¢ MaccoBoii noneit 10 %.

70 T cosn pacrtBopsorT B 400 cM® ropsue# Boasl U CTEHILTDOBLI-
AT uepes MmJAOTHLIH uasTp. K pacTtBopy aobaBadicT Zo0 ¢ 3TH-
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JOBOTO CHHUPTa (PEeKTHQPHKATA), OCTABJASAKT HA | 4 OoTCTauBaThCs, 34-
TE€M KPHCTaJAJIbl OTcachblBalOT Ha BopoHKke DloxHepa, MpoMuiBaiot He-
CKOJIbKO pa3 BOLOH CO CIIHPTOM H BBLICYILIHBAIOT HA BO3JAYXE.

Ammonuit ¢dochopuokucauiii aBysamemedusii no 'OCT 3772.

CranjgapTHbpii pactBop A: 0,426 r ¢ocd)CpHOKHCIOTO ABY3aMellleH-
HOFO @MMOHHSI NEpEHOCAT B MEPHYyI0 K00y BMeCTHMOCTbIO d00 cM3,
pa3baB/siioT BOOH IO METKH M NepEeMELIHBAIOT.

1 ¢m® pactBopa A coaepxur 0,0002 r ¢ocdopa.

CraupaprHblil pactBop b: rorosst pasfaBienueM 1 cM?® pacrTBo-
pa A Bojo#l B MepHo#l kKoa6e BMecTuMocTbio 100 cM3.

1 cm® pacrBopa b copepxut 0,000002 r docdopa.

KaJsus ruapokcui, pactBop ¢ MaccoBo#t joneir 10 %.

Kucnora asornas no TOCT 4461, pasbassennas 1: L.

KcunenosioBulii opaHKeBbiH, pacTtBop ¢ MaccoBod jaodaeid 0,1 %,
I'OTOBSAT He MeHee yeM 3a 10 4 10 HCNOJNB30BaHHA, PCAKTHB NpoOBe-
PSAIOT Ha NMPHIOAHOCTH K peakuHH obpasoBalinsg KoMmmlexkca ¢ docdop-
HoMonn6aeHoBoii  rerepokucyotoii: B 10 cm® anerona no6GaBasior
0,1 e¢M3 (3-—4 xanau) pacTBOpa KCHJEHOJOBOTO OPaHXEBOro C Mac-
coBoit podsef 0,1 %. Ecan pacrBop ocraercs 6eclBeTHbIM WJ/IH HMeeTCA
c1a60-p030BOe OKpalUHBaHHEe — PEAKTHB MPHTOJEH IJIA aH&JH3a, €CJH
e OKpacka (pHoJsieTOBas — peakTHB KOMIWIeKca ¢ ¢ochopHOMOANG-
JeHOBO¥ TeTePONOJHKHCAOTOH He obpasyer.

Kucaora coasinast no 'OCT 3118.

denoadTasent, pacTBOp ¢ MaccoBo# noaei 0,1 %.

Coupt 3THs0BLI pekTH(HKoBaHHbl o [OCT 18300.

23.IlpoBenenne aHaau3za

B 3aBHCHMOCTH OT MaccoBOH aoJaH ¢ochopa GepyT HaBeckH B CO-
CTBETCTBUH ¢ TabJ. 1.

Tabauua 1

Maccosasn poas docdopa, % ! : Mgzacca HaBeCsM, T
Ot 0,0002 no 00008 BxMow. 1O
Cu. 00008 . G005 & '
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2.3.1. Hasecky okcuja MoanbaeHa TMOMEILAOT B CTaKaH BMCCTH-
-MocThio 100 cM3, nobasasior 10 ¢Mm® pacTBOpa THAPOKCHAA Kajksi €
MaccoBord pogaed 10 9% wn HarpeBaioT Ha 3JEKTPOIJIHTKE A0 NOJAHOIO
pacrBopenusa obpasia. i

2.3.2. AMMouHii MOJHOLEHOBOKHC/IbIA NE€PeBOIAT B OKCHA MOJInG-
JeHa npokaJjuBanuem npyu remneparype 400—450°C n nanee pacTso-
psatT no . 2.3.1.



Livede WDAJLdmiienkd AU KOModilinUhkr 1ocMilCpatl ypbl Uy SelHiblkh LiC-
JIOYHOH pacTBOp HEATPaJH3YIOT a3oTHOH wHciaoTod (l:1) nmo HHAHM-
Karopy denoadranenuuy u gobasasitor 10 cm? Kucaorhl B 130BITOK.
PactBop narpesaroT A0 KuIIeHHS.

Ecau Bninager ocanok, ero pacTBOPSIIOT B pacTBOpe THIPOKCHIE
Kaaud ¢ MaccoBoil posned 10 % u sareMm HedATpaAU3yIOT MO HHAHKA-
TOPYy (eHondrajenty pacTBOPOM a30THOH KHCJAOTH, Ao06arasd 10 cm3
B H30LITOK. PacrBop oxnaxKaamT 10 KOMHATHOH TemMnepatypsl W me-
peHocsit B MepHYlo Koa0y BmecTumocTtbio 100 cm3, poguBarwoT BOAOH
20 o0bema npuMepHo 80 cm3.

B 3aBucHMocTH oT Macchl HaBeCcKH aHajaudWpyemoro obpasua 10-
0aBJI4I0OT pacTBOp MosubjaTa aMMouHs ¢ MaccoBod jponed 109% B
o0beme, npusBeneHHoM B 1aba. 2.

Tabanunwa 2

Macca HaBecxu, [ O6beMm pacrsopa, cm®

3ateM nuneTkoi B KoJ0y BBOASAT O CM® pacTBopa KCH/JEHOJOBOTO
opamkesoro ¢ Maccosofi poaei 0,1 %, moauBaloT 10 MeTKHM BOLOH H
nepemMeluHBaT. PactBop 0OCTaBAAT Ha 45 MHH AJs 00pas3oBaHHus
YCTOHYHBOrO KOMIUIEKCHOTO coeiuHeHHs. [Jo HcTeueHHH yKa3aHHOTO
BPEMEHH ONTHUECKYID IJOTHOCTb OKPAUIeHHOTO pacTBOpa H3MeEpsIoT
Ha (POTOKOJIOpHMETPEe ¢ 3€JeHBIM CBeTOQHJIBLTPOM  (AJaHia BOJHBI
540 HM) B KiooBeTe ¢ TOJIUHHOH NorJgoulamliero ceetr cjaos 50 Mm.

OanoBpeMeHHO NPOBOASIT TPH KOHTPOJBHBIX ONbITA ha omnpejese-
nde cogepxauug docdopa B peakTuBax. B pacTBOp KOUTPOJBHOIO
ONbLITA J0HABJAAIOT PAcTBOp Moaubjaara aMMOHNS ¢ MAaccoBOH JoJieH
10 % B obwveme 10 cm3 PacTBop co cpeinuM 3iaueHdeM ONTHYECKOH
TJIOTHOCTH HCMOAB3YIOT B KayecTBe pPacTBOpa CpaBHEHHS.

2.3.3. Hagecky wmera/aiueckoro Moaubaena maccoét 0,5 r pacrtso-
psiior B 20 cM3® cMmecH, cocTosiulefl H3 Tpex 00beMOB COJNHON KHCJIOTH
H oxHoro o0’neMa asoTHOH KHCJAOTH. PacrBop BHINapHBAKOT A0CyXa
Hd 3JeKTPHUYECKOH IVTHTKE.

3atem nobasiasior 10 cM® BoALl U BHOBb BhIAPHBAIOT, I1IOCJE YEro
nobasasiior 10 cMm® pacTBOopa rHAPOKCHAA KaJjudg C MaccoBOHd joJel
10 % u warpeBalOT Ha 3JEKTPOIJIHTKe A0 IOJHOIO PAaCTBOPEHH:A
ccajaka.

[Tocjie oxmax/jaenus A0 KOMIATHOH TeMmeparyphl pacTBOp HeEHTpa-
JIH3YIOT a30THOR Kucjotol (1:1) mo uuauxartopy ¢eHoldTajleHny H
Job6asasor 10 c¢M3® KucaoThl B H30BITOK. Ho/auBaloT BOJOH NpPHMEPHO

2*



A0 O0BCMA OU CM® H OCTABJIANOT Ha 1U MHH. 5aT€M NMHOETKOH B KOJIOY
BBOJAT 5 ¢M3 pacTBOpa KCHJEHOJOBOTO OPAHKEBOTO C MAcCCOBO# J0JeR
0,1 %.

Hanee anaaus nmpoBoaaT Kak ykasamo B i1. 2.3.1.

2.3.4. Ins nocTPOEHHS TPaLiyHPOBOUYHOrO rpacdHka B MepHbE KOA-
6bi BMecTHMOcThio 1o 100 c¢M3 mpuauBaior or 0,5 no 50 cm® (¢ uH-
repBasom 0,5 cm®) pacreopa B. Beogsar mo 10 ¢m® a30THOH KHCJIOTH
(1:1), mosnuBaior Boay mpuMepHo no ob6bema 80 cm®, gobaBasiior
10 cm® pactsopa MOJIHGA€HOBOKHCAOIO aMMOHHS € MacCOBO#H HoJel
0,1 %, ocraBasior Ha 10 Muun 1Js pa3BHTHA OKpackH obpasywuleiics
IeTEPONOJHKHCIOTH. 3aTeM nHneTtkodl pobapasior 5 cM® pactBopa
KCHJIEHOJIOBOTO oOpaHxkeBoro ¢ Maccoroit gose#t 0,1 %, nmoauBaror o
METKH BOJOH, NepeMeIUHBAalOT H OCTaBJsOT Ha 45 MuH Aas obpaso-
BaHHsl YCTOHUHBOTO OKDAUIEHHCIO KOMILieKcHoro coenuuenus. [lo
HCTEYEHHH YKA3aHHOrO BPEMEHH ONTHYECKYI0 MJIOTHOCTh OKpallieHHO-
roO pacTBopa H3MEPSIIOT Ha (POTOKOJOPHMETpPe ¢ 3eJeHBIM CBeTO(DHIBT-
poM (auauHa BoJHbE 540 HM) B KiOBeTe C TOJILIHHOH NOrJOLIAIOLIEro
cBeT caost 50 MM,

B kauecTBe pacTBopa cpaBHeHHUsi MCHOAb3YIOT PacCTBOP KOHTPOJib-
HOTO OMNBITa CO CPEIHUM 3HAUCHHEM OMNTHUECKOH NJOTHOCTH H3 TpEX
napaJsJiesbHblX ONKITOB.

Ilo HalimeHHBIM 3HAYEHHSM ONTHUECKHX MNJOTHOCTe#l pacTBOPOB H
COOTBETCTBYIOIUMM MM KOHUEHTpauusm d¢ocdopa cTposAT rpaiyHpo-
BOYHbIE TpaduKH.

24.06pa6oTKka pe3yAbTaToOB
2.4.1. MaccoByio poaw ¢octopa (X) B npoueHTax BLUHCJASIOT NO
dbopmyse

m

rie m— macca (ocdopa B aHaJH3HPYEMOM pacTBOpe, HafiieHHad
O rpajyHpOBOYHOMY rpadHKy, T;
m; — Macca HaBecKH, T.
2.4.2, AGcoamoTHBle JONYyCKaeMble pacXOoXXJeHHS pe3yJbraToB Na-
paJjejbHHX ONpefe/eHHH# IpH LOBepHTeJbHOH BeposTHOCTH P==0,95
He JOJIXKHbl OPEBLILIATH BeJHUYHH, NIpHBeJeHHLIX B TabJ. 3.

Ta6auma 3

Maccosaa ponn docdopa, % Accoﬁ?gfoﬁnggﬁfxoﬁe“m
Ot 0,0002 no 0,001 BkaMOU. 0,00003
Cs. 0,001 » 0,003 » 0,0004
» 0,003 » 0,01 » 0,0008



3. METO C NIPUMEHEHHEM ACKOPEHHOBON KHCJOTbl H KAJIHUS
CYPbMAHOBAHHOKHCJIOTO (NPH MACCOBOM JOJE ¢0CHOPA
OT 0,0005 1O 0,015 %)

3.1. CymiHocThr MeToOpna

Metog ocnoBaH Ha o6pasoBaHun (ocdopHO-MONHOREHOBOH rere-
PONOJHKHCAOTH B BOCCTAHOBJEHHH €€ aCKOPOHHOBOH KHCJIOTOH B IIpH-
CYTCTBHH aHTHMOHHJ/TapTpara KaJus Iocgae oTaeneHus ¢ocdopa Ha
ruApoxcuie OGepuJus. |

32. CpeacrBa H3MEepEeHHH, BCHNOMOTaTeJdbHbLE ye-
TPOHCTBA, pPeakKTHBH M MaTepPHAJH

Honomep yuuBepcaabHblii THa DB-74.

Tpuiorn b (komnaekcou IlI), mByHarpueBass colb 3THJIEHAHAMHH-
rerpaykcycHo# kHcaoTel o ['OCT 10652, pactBop ¢ MaccoBol poned
10 % ; roTOBAT HpH HarpeBaHHH.

bBepuiuit cepHOKHC/BIA, pacTBop koHueHTpanuedr 1 r Be/gm3.
Pacteopsior 19,65 r cepHokuciaoro Gepusianss B 1 aM3® BoAbL

Awmwmuaxk sBoaumit no FOCT 3760.

[IpombiBHaa xuakocTh: B 500 cm® Boxul npubaasior 30 cm® pa-
cTBOpa TpHuoHa b, 15 oM® ammuaka n pasbasasior Bomo# o 600 cm3.
Kucsaora xmnopHas, njaotsocts 1,5 r/ecm3, pasbasjennas 1:1.

Ammonn#t Mmonn6aenoBokucanit no TOCT 3765.

Peaxunonnas cMech: 1,74 r MOJHOAEHOBOKHCIOIO aMMOHHS PacT~
Bopsator B 100 cm3® Boxbl, mpubaBasior 21 cMm® cepHOH KMCJIOTHI, OX-
JaxaaloT " AoJaHBalT 10 250 cMm3 BoOMH.

Kuciora ackopbuHOBasi, pactBop Kouuentpauueit 20 r/ams.

Kannii cypbMsiHOBHHHOKHCJBIH (aHTHMOHHJTAPTpPAT KaJjus no TY'
€—09—803), pacTBOp KOHUeHTpalHe#t 3 r/aM3.

Ammonust 6pomug nmo TOCT 19275.

HMupukatopuasi 6ymara «KoHros.

A TakxKe cpeacTBa H3MepeHHH, BcelIoMoraTtesbHbIE YCTPOHCTBA,.
pPeakTHBLI U MarepuaJbl, IpUBeAeHHLIe B pasi. 2.2.

3.3. [loaroTtoBxa npo6 K aHadK3Yy

B 3aBHCUMOCTH OT MaccoBOH 1oJH ¢ocdopa GepyT aBeCcKH B CO-
OTBETCTBHU ¢ TabJ. 4.

Tabaunma 4
Maccopasa goas docdopa, % Macca HaBeCKM, r
Ot 0,0005 no 0,0015 BxJioy. 1
Cs. 0,001 » 0003 » 0,5
» 0,002 » 0,007 » 0,2
» 0,006 » 0,015 » 0,1




9.0.1. FACTBOPEHHE 00DAa3lloB NNPOBOAAT MO M. £.9.1.

3.4. [IposeneHne ananausa

[TonyyeHHble w1e/IOUHBIE pacTBOPHl HEHTPAJAH3YIOT A30THOR KHC-
Jnotoit (1:1) mo uHAuKaTopHOH OGymare «Konros.

ITpunnsaor 50 cm® pacrBopa TpuJoHa B, 8 c¢M® pacTBOpa cepHO-
KHCJI0ro Gepunnus, pasbasiasgior BogoH ao 100—120 cMm® u xunsarar
2—3 muu,

B ropsuuii pacTBop npuUAHMBAIOT PACTBOp aMMHaKa 10 3HaYeHHS
pH-9,5—10 u cHOBa KHIATHT 2-—3 MHH.

PactBop oxsaxjalor B NpoiouHOH BOAe H 0Caf0K OT(HILTPOBHI-
BalOT 1a PUJILTP cpelHeil IJIOTHOCTH,

QuabTp ¢ 0CA4ZKOM NPOMBIBAIOT 5—0 Pa3 NPOMBLIBHOH JKHAKOCTBIO.
Gcanox Ha duabrpe pacrBopsiior B 30 cm? tensolt cOJAHONR KHCJOTHI
(1:1). ®uasrpar cobuparmT B crakaH BMectHMOcThio D0 cm®*, npu-
GabJisitor 3 cMm® xJgopHo#i kucaotsl (1:1) n BoimapuBawT pacTBop A0
OOHJDBIDLIX NapPOB XJOPHOH KHCJAOTH,

3areM NpWIHBAOT 25 cM® W HarperalT [0 DPacTBOpPEHHUs coJied.
OXJla)XA€HHLIH PAacTBOpP NEPEHOCSAT B MEPHYIO K0J0Y BMECTHMOCTBIO
20 cm?®, npusnBarT 2,5 cM® peakUHOHHOH cMecH, 5 cM?® acKOpOUHOBOM
KHcaoTel 1 0,0 cM3 pacTBopa antumonuaraprpara kaaus. Ilociae npu-
JHBAHUS KaXJOT0 peakThHBa cojepXuMoe Koa6bl nepeMelliHBalor. 3a-
TeM pa3baBasoT BOAOH 10 METKH U BHOBb MepPEMeUINBaIOT,

OnTHuecKyio IJIOTHOCTbL PacTBopa HU3MEpsIoT Ha cnekTpodoToMer-
pe Opu AJuHe BosaHB 825 HM Ha (OTO3NEKTPOKOJOPHMETpe Ha Kpac-
HOM cBeTouabTpe (AJHHA BoJlbl 750 HM) B KIOBeT€ C TOJUIMHOA
norJjouiaiouiero cjaos 50 M.

B xauecTBe pacTBOpa CpaBHEHHA HCHOJB3YIOT PacTBOP KOHTPOJb-
HOTO ONblTa CO CPEAHHM 3HAaYeHHEM ONTHYECKOH MJOTHOCTH H3 TpeX
lapa/jjelblibiX pe3yJbTaTOB Ha coaepxkalHe Qocdopa B peakTHBAX.

3.0. I[locTpoenne rpajgyupoBodyHOro rpaduxKa

B crakarnu BMecTuMocTbio 50 cm?® orbupator or 1 g0 8 cm3 craH-
napruoro pactsopa b, npuausaior 3 cM? xaopHoH kucaoTel (l:1).
Pactsop BbhimapuBaior g0 00u/JbHBIX NMAPOB XJOPHOH KHCJAOTHL. B 0X-
Ja)KJAE€HHBIA pactBop NPHAHBAIOT 25 ¢M? BOALI H NepeHocsaT PAcTBOP
B MepUYI0 K00y BMecTHMOCThIO 50 cM3, npuauBalor 2,5 ¢M® peaknHoH-
LHOH cmecH, 5 ¢Mm?® pacTBopa ackopOHHOBOH kucsaoTe H 0,5 ¢cM® pacTtBo-
pa auTaMonustaprpatra kaJdusd. [locsie NpHAWBaHUSA KaXx10ro peak-
THBA COJAEPXKHUMOe KOJIOBI NepeMelnBalT. 3ateM pa3faeasioT BOJLOH
710 METKH H CHOBA NepeMellHBalor.

OnTHYECKYI0 NMJOTHOCTH PacTBopa H3MeEpsiloT Ha cnekrpodoroMer-
pe MNpH AJHlie BOJHB 825 HM HAH Ha (DOTOINEKTPOKOJOPHMETpPE ¢
KPaCHBIM CBeTOQHUABTPOM (JIIHHA BOJHEI 7} HM).

* Ecau co.cpxkaHue Muilibsika B npobe npeBhlaeT B JABa pa2a CojepxkKanHe
ochopa, To nmocse pacTBOpeHHA APOKCHAA OCPHANHA B COJNAHOKECIAYI) Cpenry Jo-
6apasiior 0,1 r OpoMHCTOrO aMMoHHSL M yhmapupawTt aocyxa. [lpubasasior 10 cm?
coaanoit kucaoru, u 0,1 r GpomucTOro aMMOHHS H OBTOPSIOT BhiHAPpHBAHHE TOCYXA.
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3.6.06paboTrKa pe3yJabTaToB
3.6.1. MaccoByio aoJio ¢ochopa (X) B HPOUEHTAX BLIYHCJAAIOT MO
dopmyJie |

m . 100
Xx=-10

my

rae m — macca Qocegopa, HallaeHHas No rpasyHpoBOYHOMY TrpadH-
Ky, .
m, — Macca HaBecku o0pazla, T.
3.6.2. Pacxox/jeHusi pe3yabTaTOB TNapaJ/enbHbiX OnpeaeseHH
NpH A0BEPHTENbHON BeposATHOCTH P=0,95 He H0/JXKHBI NMpeBLIlIATL Be-
JHUHH, TpUBeJeHHbIX B Taba. d.

Ta6Gauwa b

MaccoBas pona docdopa, % JonyckaeMbie pacxoxjenus, %

Ot 0,0005 no 0,0010 Bxmou. 0,0002
Cs. 0,0010 » 0,0020 » 0,0001
» 0,0020 » 0,0050 » 0,0005

» 0,006 » 0015 » 0,001 U
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