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FrocCY¥lAPCTBEHHBHRA CTAHIAPT COK3IA CCP
ﬂ

SEPPOBAHAIHR rnocT
MeToaw onpeaesennn Gocdopa 13217.5—80
Ferrovanadiym.
Methiods for determination of phosphorus (CT C3B
1215—88)
QECTY D80

Cpok pefcrems c 01.07.91
Jﬁ“- _ oo 0T 2000

= pnpenenenns docdiopa B GeppoBANAARE NP MaccoBofl L0de ero oT
0 10 0.24% va ocHoBe medTOMO pocdoprOBAN A0 HEBOMOTNGIEHOBOrD
ommaexca 7 or 0,01 ao 0,24% na ochose cHHero QocopEOoMcang-

EHOBOTO KOMDTERCE.
&

| 1.1, Ofume tpeficRaund K setogas asannza —no TOCT 27349
V) 1.2, JlatGoparopuaa npofa nomsa OuTh NPHrOTORIEHA B BHIE NO-
f;},} POMIKA € MAKCHMATbRbM pasmepos sactin 0,16 um no FOCT 26201,

{ - HacToauiuil cradaapt yeTaHARJHBAET (QOTOMETPHUECKHE METOAW

1. DBUIHE TPEBOBAHHA

#. GOTOMETPHYECKHA METOA HA OCHOBE XEJNTOIO
SOCPOPHOBAHALHEEOMONHENEHOBOTD KOMILIEKCA

&

2L CvweooTs MBETOLA

Metoa ocHoBaH HA ofpazoBaHMi B 230THOKHCAoR cpeae docdop-
HOBAMAAHEROMOHGIEHDBOTD KOMIIEKCHOID COBAHREHNA, OKPADeRH0-
FO B OKEATHA LEET, § HIMEPEHHH ONTHYECKOH NAOTHOCTH PacTBODY.

22 Annapatrypa, PEAKTHBH H PACTROPH

CnexrpodoroMeTp #HAH QOTOXEKTPOKCAGDHMETR ©0 BCEMIL DNPH-
Ha LB HOCTH Y.

Kucaota asorHas no FOCT 4461 w pacrsopst 1:1 u 1:30.

Kucaora dropucronozapoidan no FOCT 10484,

Kaamii yrackucati — satpeil yraexueawd no TOCT 4332,

Asnmonnii moanfienosokkeas i no FOCT 37685, pacteop 100 rias®,
Pacraop xpassl B nocyle 13 noaustuaesa, B caysae neobxopmvoc-

Hapanme ofHuBLIbHD: MepeneyaTia BoChpemesd

*
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rocT 13217.5—=90 C. 2

TH PEAKTHE [NepekpHCTRAANZORMBANT: 2530 r MOoAHOAEHOBOKACAOMD
aMmoHif pacteopanT B 400 cv? BoIW NpH HArpeBAHHH L0 TeMOepa-
Typel B0°C, Pacreop fuAsTpyOT dHepes mAoTHe $HALTR, oXAamAa-
0T, TPAAERaRT 300 ¢u’ STHACBOrG CHHPTH, NePeMeNBInT H uepes
I w ocagok noa BAEWY MOM OTHUABTPOBMEBAIOT Ha GRARTP cpeaned
MAGTHOCTH, nMovelienHud B Bopodky Bioxuepa. Ocalok npoMeBa0T
2==3 pasn ATWIOBEYM CEMPTOM TOPUHEMA Bo 30 oM’ H BRCYIIHEAIOT HA
BO3AY NS,

Conpi sminosei cekrudiionsiusd no FOCT 5962 wan no I'OCT
1 830,

AMNOHHA BaHAAECDORHCAED Meta no TOCT 9336, pacteop 3 rjam?:
[.5 r aMmoHKWA paHalueBoxHcaOro pacTRopRioT B 200 cm® Boaw npu
Temnepatype H0—G0°C w oxnamnawt. Tofasaswr 40 cu® pacreopa
;::ETHGE kHcaoTe 1:1 » pacrpop pasbesasior Boaoi fo ofbesma

cMa,

Aeneso (11T} azorHommcace 9-ponpoe mo DOCT 4111: 180 r asor-
HORHCAOTD enesa pacTeopAloT B o0 cv® soaw ¢ gobannenueM 5 cm?
A30THON KHCIOTHL NEPEHOCAT B MepHy® Koaly BMecTusMocThid '1 nwd,
ACTHBAKT 40 MeETHH Hﬁ,f[l:lli H ﬂi‘!pE‘HEIHIH_'IF.IH}T.

| cm? pacTRopa colepsar mpasepdo 0025 r meaesa,

Kaanit dochoproracanil oinosasvemeniwft noe OCT 4198,

CTaHAAPTHRS pactBop docdopa

Pacteop A; 0,4394 r docdoproricanro 00RO MENeHHOTD KANHN,
MpelsapHTEILED BHCYIMEHROMO npd Temaepatype 1056°C w oxgammnen-
HOTO B FECHESTORE, DACTEODAKT B MeDHGR woade BMecTHMOCTR | am?
npusepso B 200 cq® poaw. PacTeop ACAHBAKIT A0 METEH BoAoH H De-
peMentrBaloT XpaHAT pPaCTROP B OOAHSTHIEHOBON mocyie.

Maceopas  wonuentpauds  Qocdopa B pacteope A pabka
00001 riew?,

Pacreop B: 20,0 cM® cTannapruore pactiopa A NOMeIANT B Mep-
HyE koaby evecToMocTeie 100 em’®, acaueamt pogoll A0 MeTHH M me-
peselBaT.

Maceosan EOHUEHTPALHA thocpopa 8 pacTeope B pasna
000002 rjem?; pacTeop POTORAT § AEHE MPHMEHEHHR.

23. Mlpopegende auaanan

2.3.1. Mapecky npoGu maccofl 0.5 r NOMEWEIOT B CTAKAR DMECTH-
soctee 200 cw?, octoposso npuansaT 10 cM® ajotoll KHCIOTHL H
pacTBopawT npyn cazbom HarpeBanny. 3aTeM pacTROp BHNOAPHEBANOT
A0 MOIVYEHHA BAAKHHX codeld, nappansawr 10 cM® a30THON KHCAOTH
H MOBTOPHIOT BREIMAPHBAKHE pacTBOopa A0 sAaxuHx coaed. [Tpuapeas
0T 20 cw? asotholl keenoTe, 30 cu® BOAW B PACTRBOPRIOT COAH TPH
HATPEBAHNE.

Uoprunil pactaop QuABTPYIOT vepes $HHIBTP CPeIHeil TJOTHOCTH,
cofepaamil nedonelloe EOAKTECTED Ge330AbHON IaLTpofy Ma K HoH
}-1&:5%&. H NpOMBEIBAKIT G0 pad ropaynM pacTeOPOM a30THeN KHCIOTH

I3



C. 3 TOCT 13217.5—80

PUALTP ¢ OCAJKOM KpeMHEeRofi KHCAOTH NOMellAloT B NAATHHOBRA
THIEAk, BRICYVIUHBAKT, O30JHKT W NPOKAAHBAKT NPH TeMnepaType
TOO0—&00 “C no noawore suropabEna yraepoga, K ocaaxy npelapasor
2—3 ganak azoTHol Kucaotw, 2—3 em? GropHETOBOACPONBCGH KHCAO-
Thl H BREIMAPHEINT AOCYXA.

Oerator NpoKanHpaoT 8 reyende d—I10 MHR npH  Temneparype
TO0—B00°C. Mocae oxjaxiesds npHiaBadnT | r yrAegHCcAOTo  Ha-
JHA-HATPHE W cnAzEIf0T B Tevednswe [0 M@ npw  TeMnepatype

[Maag semenzunsant B 50—60 cM? ropavell ponw, THredb ofME-
BAIOT BOADA W yAadn:T. PACTROp HHOATAT 5 MHH, DocJe 9erc $niasT-
pyiot, Quastp NpoMubBalnT 5—6 pas ropagedl Boaod W PUABTPAT APH-
COCIHART K OCHORHOMY pacTeopy. OObeidHendull pacTsop Bunaps-
BalT A0 obbema B0—B0 cM?, 0xA2MAAKT, DEPEHOCAT B MEPHYID KOA-
6y pmecTHvocreie 100 oM, A0AHBAIOT BOAOHR J0 METHH H nepeMells-
BAIT.

B ase sephbe Konlwl BMmecTHEMocTeio mo 50 cM? nosewanTt no
20,0 cm? pacteopa npobil. 3ated B 0AHY B3 KOO6 momewawr 2,0 cud
pacteopa moanbieHopoxucIOTD aMMoHHA H 2,0 oM pacTRCpa pana-
AHEBOKHCAOrD &MMOHHA, 8 B Apyryio — 2,0 ¢M” pacTBOpa Banalneso-
KHCTOTO aMMoHHA, Pacteop B Roabax J0IHBAKT A0 METKH BoAcH H
ME [HE MELH B3 K0T,

Pacreop propoil smepuoll konbw, e cogepmauipfl pacrsop uoaub-
AGHOBOKHCAOIG BMMOHHA, NPHMEHAIT B KAYECTRE PACTBODA CPABHEHNA.

Hepes 15—20 uuH uiMepsnT oOTHIECKYH MAOTHOCTh PACTEODA HA
enexTpodatomerpe npr LaEHe BoaHel 453 BM HAE doToNEKTPOKOIO-
pHmerpe g obiacty ceeTonponyckansa ot 430 xo 460 nm.

2.3.2. PacTBop KOHTPOJBHOMD ONHTA TOTOBAT cordacwo n. 231 ¢
aofapnenues 5 cm? PACTROPA AIOTHOKHCIOMD MMENesa.

Maccy docdopa HaxolaT no rpaayHpPOBOYHOMY FPRHPUEY NoChe B
YATAHHA IHAYMEHHE ONTHUECKOH MAOTHOCTH PACTBOPA  KOHTPOIBROTO
OETA M3 IMANCHEA ONTHYECKONA NAoTHoCTH pactBopa npodel,

233 Iaa nocTpoeHMA TPANYHPOROUMONG Fpaduea B WeCTh Mep-
HEX K040 swecTHwmocTeir no 50 em? mmoasr 20; 40: 6,0; 80; 100 #
12,0 en® erawnapreoro pacteopa B, uto cootsetcrayer (,00004;
0,00008: 000012 000016, 0.00020 » O0000M r docdopa.

Bo pee wonfe npabaeasior no 10 em? pacTeopa aroTHOKHCIOTO
wedesa, po 8 ed? pacTBopa azoTHol KHCAOTH |1 H nepeMeWHBANT,
3atem acGasaswot no 2,0 cm® pacrsopa MOAHGIEHOBOKHACAOrO OMMO-
A B 2,0 cM? pacTeopa BAHAIAHEBOKHCAOIG AMMOHHA, LOJHEBAOT IO
METKH BOAOH H MEpeMeulHBaT,

Yepes 15—20 mnn HAMEPAIOT ONTHYECKYK NAOTHOCTL CTAHIADTHBIX
PACTROPOE HA CHEKTPOMOTOMETPE TpH AJHHE BOJKE 453 AM nan doro-
SNEKTPOKOAOPHMETpe B ofaacTk ceetonponycxkanus oT 430 ao 460 wnw.
PacToopoM CRABHEHHS CAYRHT PACTBOP, HE CONE[IMAULHE CTaHQapT-
Horo pacTeopa Gocdopa.

14



FOCT §32870.0-= 90 C, &

Ilo noayderHBM 3HAQEMHAM ONTHY9ECKAX MAoTHOCTeR H CoOTBETCT-
BYROIIHM HM Maccam pocdopa cTPoAT FPpALYHpOROUHEEA Fpadik.

24, Ob6paboTea pesyaerTaTon

2.4.1. Maccosyi o dacdopa (X) B npoLeRTay DHYKECTAIDT 0O
popuyae .

X=-"1 .10, (1}

™

rae oy — macca pocdopa, Hallaendans no rpagyuposovnoMmy rpadi-
KY, T3
M o— MECCA HABECKH, COOTBETCTEVKILMAA SAHKBOTHON wacTH pa-
cTeOpa npodu, F.
242 Hopwme TOMHOCTH I HOPMATHEN KOHTPOJA TOMHOCTH OOpe-
peaenna Macconoil Aoan docdopa nprsesers B Tabm 1.

TaGanuwa 1

| JdonychaoMee DacKoEcEEnia, %
Tlergu- ZRyE Cpes- PEAFARTATOL
Macoosan B (pochopa, HOLTh HHE peAFAL- amyx ma- | TPeEE fa- RN
- PEIA BTE- T&TOE @Ha- PanfeiL- | paaseak- CTRHAAPTHO
ToB BHB- | ANNA, DEEMAON- | BMX pos HhEX TH 70 ol Pt &
ansa, % BEHHMX T PELENE: pEpER T aTTEeTl-
DELAHYELE mHE mif i O
VEAORHAK AR
Or 001 go 002 axams 0003 0,004 0003 L g R
Ce, 002 » 005 » 0,006 0,007 0, 000G ! 0,087 0,004
: 005 =+ 010 = O,007 008 ,00F 0,008 005
010 D2 @ 0,00 0012 Duokn i' 0014 006

3 @OTOMETPHYECKHA METOM HA OCHOBE CHHETO
SOCHOPHOMMIHEILEHOBOMD KOMMNEKCA

A1 CYMHOCTE MBETOLE

Meroa oceobad Ha ofpalosdddn docdopromonsilerorod reTepo-
NOARKHCAOTE o DOCAeAVIMUEM BOCCTARORIAEHHR 22 B XA0pHOCeDHOKRC-
nofit cpess ackopfHHoBOR KHCAOTOR B BPHROYTCTRHH CYPLMAHOBHHRO-
KHCJIOTO Halnfl A0 KOMPNeHCHOrD COeIHHeNHd, OKpalleHnoro B cHEN
UBET, H HIMEpEHH ONTHYECKDA MIOTHOCTH PacTBopa.

OT CONYTCTEYIOWKHY WIeMedTos Qocfop OTIEANINT COOCAMIEHHEM
Ha rHApokenge Gepuaads nps pH 8—I0.

32 AnmapaTypa, PeAKTHER H PACTBOpPH

CrnextTpodoTomerp RIN hoToIASKTPOKOIGPHMET) CO BCEMH TPMHA -
REHHOCTAMA,

Kucaora azoreas mo TOCT 4461,

Kucaora fpropucrosoaopoanas no TOCT 10484,

Eunenora coaawan no FOCT 3118 »w pacreop [ ;1.

211034 15



o5 FOCT 13217500

Kueaora xaopHan naoTHocTeie 15 rios’,

Forcnora cepuan no TOCT 4204,

Asmounit Gpovucteil mo DOCT 19275 waw wncaora GpovHCTOBD-
aopeinag no DOCT 2062,

AMmHar pogneift no FOCT 3760.

Harpus raapooxdes no [OCT 4328, pacyeop 0.2 riawd.

Coab IuHaTpHesad sTaaeninamid — N, N N Nrerpayrcyenoi
KHCAOTE, 2-woauas (tpeaok B) mo TOCT 10652, pacteop 100 rfam®.

Bepuaius cyasdar 4-poasud, pacteop: 19,7 1 cyandara Depunans

actoopaietr & 100 cwm’ Bogm w npuaneaotT 9 cm® cepholl KHCAOTH.
locae oxaamaenns pacreop pasbaenawt go 1 Avw? solol u nepeme-
LI 1O T,

Kucaora ackupOHHOuAR CREMENPHIOTOBASHRNNA pacTrop 20 rjam®

Denogorun kpackwl, pacteop | rfam® 0,1 r fencnosora Kpac-
Horo pacrmopawt 8 50 cw® Bogw c nofapaedwes B0 em® pacrmopa
FHAPOOKHCH HATPHA W pazbaeasor soaofl no obvesa [00 cm®

Kaauwit pudsoriicasf wncawd mo FOCT 35654,

Cypemer (II1) oxues.

Kanuil cyphMAaHOsHHHOKMCARE, pacTeop 3 rjam®.

Mpu oTeyreresn peakTHEa ero roToBaT: 28,2 © BHHHOKHCAOTO KHe-
AGM0 KaAHA PAcTBOpAOT npH xanAyensd B 600 cu® Boaw u gobapns-
[T HeloaskMe nopoHEaM 146 r oKicH cyphMu,

Mpu weobxoQamocTH pacTBop QRALTPYIOT, OXIEMIAIOT A0 TeMMe-
patype 0—5°C W BEOCPHHABAKT PR 3TO TEMNEpaType B TEUEHHe
G—3 . [Moayuennue KPHCTANAN OTHHALTPORKMBAIOT WA MAOTHBA CTEK-
FauHef GUALTP ¥ BEICYWHBAOT TP Temoepatype 100°C,

Awmmonni moanbienoporucauil no FOCT 3765, TIpw HeoGxoqHMo-
CTH PEAKTHB NEPEKPHCTANIHIOBHBAKT, KAK YKa3ado b n. 2.2,

Kaanii dochopiorncasii ogHosaseniednwfi no FOCT 4198

PeakTHsnad cvech: 1,74 r MoAHGICHOBOKHCAOrD AMMOHHA pacTeo-
prioT B 100 cw® Boam w npeaasawT 20 cM? ceproil KHCHOTH. PacTaop
OXAuNLAI0T, pasfaRnRioT Ao ofuema 250 cu® BOAOA M nepemellHBART,

Mpomuenas wuaxoets: & 500 cu? soaw npudasaswor 30 cm® pac-
roopa Tpeaoda B, 16 cu? ammuaka u pasbasddaloT solod Ao ofbema
600 cu?.

Heaean MeTANTHUECKDE,

CrapgapTuse pacTeops gocdopa mo . 2.2,

33. [lpopegende aHaawaa

3.3.1. Hapecky npofw, otobpanuyw coraacao T1aba. 2, nomeiawT

TaGawiga 2
Maccopos Aoad hocopa, % MEacca NARECKH Npatu, r
Or 000 mo 03 asmos, 1.0
Ce 003 = 012 a2 0.6
# 012 » 024 = 025

16
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B MAATHHOBYI) AN CTEKAOYTACPOUICTYHY naliky, npransawt 15 cw?
a30THOR KHCAOTHL, 5 oM? (PTopHCTOROAGPOAHOH KHCAOTH, 18 em? xpop-
ROl KucaoTe, 1 r OpoMgcTorn aMMOHHE WAH 3—5 M BpomnoTo-
n.{:,_rl_upu,:umﬁ KHCAOTE W HAFPERAKT 40 OOJHOPS PACTBOPEHHA HARCCKH.
P.a.-:'rimp BLRINAPHBAKT 10 BLAETEHHAE Napos '{.m:r]:rl{nﬁ EHCTOTR WAl
aoeyxa n oxaaxmdawTt, Hpuaweawt 15 ew? conanoll swctorw, 40 cw®
BOAKL [ PACTBOPAT COMH OPH HAPPEREHHH.

Pacrpop nepedocsr B koafy smectusmoctei 2500 cwm?, [locke ox-
naxaenwn npnbasnswt G0 cw® pacreopa Tpuaona B, 10 em? pactao-
pa cynbpaTa GCpLIANE, HEATPAAHAYIT asMMHAKOM 00 TeMRAOG-Epdeioil
OEPACKH PACTROPA M ACNOAHHTEARRO A00annfoT eule 5 oM® amMuaxa,
[lpn nposeasasi KONTPOOLHOrG ONETa WaMenenne phl cpeawm caeaver
KOHTPOAHPOBATE N0 HHAHKATODY DeRcIoBoMY KpacHowmy, Pacteop na-
TPEBAKIT A0 KHMEHHA H KHMATAT B Teuenne 2—3 Mun.

Pacteop oxaamaawt B npotosnoll Boje a0 TeMnepatypu |5—
1B°C, OrduasTposwslloT oCafok HA QUALTR cpeaxed naoTHooTH W
NPOMEBAKT Koaly | ocafor d=-6 pas npoMueBpHofd MHAKOCTLI, Pact-
BOPAKMIT OCALOK B Kodbe, B KOToOpoi NpoBoRAAOCh Oca#icune. Jdna
s1ora gobapamior 20 cw? ropAverc pacTROpa CONAROI KHCAOTH, NPH-
JHBAA ero nopudsME mo 10 cu® ©usawtp npovweapT 5—F6 pa3s rops-
uell Bonol H OTOpacKHBAKIT,

PHALTPAT OXIAHLAIOT, NEPEHOCAT B MEPHYH KOA0Y BMECTHMOUTRID
100 cM®, 200HBAKOT 40 METKH BOZOA H NepeselinBantT.

B cranam osmectumocteir 100 oM’ oTONpawOT AAHKBOTHVIO 4YACTh
pacTeopa, pasavie 100 cM?, npaaneawTt | oM? xAOpHON HMCAOTH, #Ha-
Frepa T A0 SLAERCHHA DAapoB xA0pHOR Kucaote b oxaamamor. [Tps-
ausawt 30 eM? sonw, 5.0 em® peakthpHofd esecw, 5,0 em? pacreopa
ackopbunosofl kacacty v 10 oM’ pacTBopa oVpbLMAHOBHHHOKHCAODD
LEREES

Hepes |5 vue pacTHOPD NEPEROCAT B MEPHYID Koaby BMECTHMOCTHD
100 cm?, doansait A0 MeTKH BOADH H MepeMellnBaT,

OnTHyeckys) nAOTHOCTE PACTBOPA NIMEDAKT HA CReRTpodoToMer-
pe NpH LAHHEe BOAHE 830 M HAH He POTOSACKTPOKOAOREMETPE & n0-
JACTH caeTonponycEauks of 680 mo 750 ww waw ot 830 po 920 ww.

PacrRopoM CPAHHEHUR CAVMET BOAA,

Macey tochapa naxolsr no rpaAyMpoRCIHOMY Tpadnky  poche
BRSHTANHA 3HAYEHHA onTHYecKol AJOTHOCTH PACTROPA KOHTPOARHOTO
OnBTE W3 HAYCHAS onTHYecKol maoTRooTH pacTeapa  apofu.

3.3.2 Has nocrpocHds rpadydpostisoro rpadiks B WeeTs naa-
THHOBRY HIH CTEKAOYCABPOIHCTHY Y3IUeK u3 cemd oTfapawr [,0; 20;
3,0; 4.0, 50 »n 6.0 cw® cranpaprioro pacTeopa A, uTo COOTRETCTRVET
0,0061; 0,0002; 0,0003; 0.0004; 00005 v 00006 r docdopa. Bo wee
ualky npubasasot no 0,25 r menesa, no [5 cw’ asotsol kocaoTw,
no 3 cu? @ropucTosoiopoanol Kucaors, I3 cw? xaopiof KHCAOTH M
Aadee NOCTYNAKT, Kak vEasado 8 0. 3.3.1.

* I7



C. 7 OCT 13217.5—90

PactsopoMm CpaBHEHHA CAYMHT PACTROP, He cofepmalunil cTantapr-
HOrQ pacteopa fochopa.

[Mo noayuyesHeiM JHAYEHHAM ONTHUECKHX NAOTHocrel W cooTeerct-
BYWAM Ha maccaM ocdopa CTPORT IPaLyHpPOEGUHMA rpadak.

34 O6palfoTEKa peayareTaTon

3.4.1. Maccoevio n0AK hopa (X)) B npOUEHTAX BRWHCAAKT
no opMyne
Xp= =l [0, (2
m

1ge my -— Maces Qochopa, nafgeHnad no FpaayHpPOBOUOMY Fpaden-
Ky, Iy
i — MACCA HARBCCKYE npobu, I.
3,42, HopMmid TOMHOCTH H HOPMATHBHE KOHTPOJAA TOYHOCTH onpeie-
AekuA Maccosofl poan doohopa npusegedw g tada. 1.
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