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M E XTOCVYJAAPCTUBEHHB H CTAHIODAZPT

CTAJIN JIETUPOBAHHBIE U BBICOKOJETUPOBAHHBIE

Mertoapl onpeacjacHuAaA BaHAIUuA

Alloyed and highalloyed steels.
Methods for determination of vanadium

Jara seegenus 2005—01—01

1 O6aacTs npuMeHeHHs

Hacrosmuii craHgapT ycTaHABIMBAaeT TUTPUMETPUUYSCKIE METOMIBI OINpeie/IeHUs] BaHAIUS B JIETUPO-
BaHHBIX W BHICOKOJIETUPOBAHHEIX CTAISIX (IMTpU MaccoBbIX moisax BaHamug ot 0,005 % mo 10,0 %).

Hormyckaercsl onpeneieHne BaHAaAUS CIEKTPO(GOTOMETPUIECKUM METOIOM (IIpIIOXKeHuEe A) U METO-
JIOM TJIAMEHHON aTOMHO-a0COPOLIMOHHOM cHeKTpoMeTpuu (rpuioxeHue b).

2 HopmaTuBHBIE€ CCBLUIKH

B HacTosI11IeM cTaHgapTe UCIIOJIB30BAHbI CCHUIKM Ha CIIEIYIOIINe CTAHAAPTHI:
83—79 Harpuii yrnekucibiii. TexHUYecKHe yCIOBUSI
199—78 Hatpuii yKCyCHOKUCIBIN 3-BOAHBIN. TeXHUUECKUE YCIOBUS

IoCT
IoCT
IoCT
IoCT
IoCT
IOCT
IoCT
IoCT
YCITOBUSI
IoCT
IoCT
IoCT
IoCT
IoCT
IOCT
IoCT
IoCT
IroCT
IoCT
IoCT

3118—77
3760—79
4148—78
419774
4204—77
4208—72

4461—77
5905—79
6552—80
6691—77
7172—76

Kucnora consHas. TexHuuyeckue yclIOBUSE

AMMUaK BOAHbIN. TexHU4YecKre yCaoBUSs

XKeneso (II) cepHokucioe 7-BogHoe. TexHUUYECKHE YCIOBUS

Hartpwuii azotucrokucneiii. TexHuyeckue yCIOBUS

Kucnora cepnas. TexHuueckue ycaoBUsI

Coub 3aKUCH XKeJle3a 1 aMMOHUS I1BOIHAas cepHoKucast (coib Mopa). TexHuueckue

Kucnora azotHas. TexHUUeCKre YCIOBUS

XpoM MeTamndecKuii. TexHnyeckue yCcIOBUs
Kucnora oprodocdhopHasa. TexHnuyeckue yCaoBHUsI
Kapb6amuna. Texauueckue ycaoBus

Kanuit mupocepHOKUCTBIN

10484—78 Kucnora ¢propuctoBogopomHasi. TeXHun4ecKnue yCIOBUS

11125—84 Kucnora a3oTHass 0co00i YUCTOTHI. TeXHUUEeCKHE YCIOBUSI

14262—78 Kuciora cepHast 0co60il YUCTOThI. TeXHUYECKHUE YCIOBUS

20478—75 AmMoHMIT HaACEpHOKUCHBIA. TexHnyecKkue yCIoBUs

20490—75 Kanuii MmapraHLOBOKUCIbIA. TeXHUYeCKHe yCIOBUS

28473—90 YyryH, ctanb, (peppocCIuiaBbl, XpOM, MapraHell Metaindeckue. O01mne TpedoBa-
HUSI K METOJaM aHaau3a

3 OOmme TpedGoBaHHUSA

Oo6uue TpedboBaHus K MerogaMm aHanu3a — o TOCT 28473.

WN3znanue odunmanbHoe
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4 OmnpenejieHHe BaHAIUS METOJOM aMIEepPOMETPHYECKOTO THUTPOBAHMS
(nmpu maccooii noae or 0,01 % no 0,2 %)

4.1 CymHocTh MeTOa

MeTton ocHOBaH Ha okucieHuun BaHagus (IV) mMapraHLOBOKUCIBIM KajlieM B CEpHOKUCIION cpede U
aMIIepoOMeTpUYECKOM TUTpoBaHMUM BaHanus (V) pacTBOpoM cepHOKMCIOro ammoHus-xenesa (1I). Biusaxaue
XpoMa, MelllalolleTro OoINpeAe/IeHUI0 BaHaAusl, yCTpaHsIoT cBsidbiBaHueM xpoma (III) B kKomrieke ¢ ykcyc-
HOKHUCJIBIM HaTpUEM C ocaxkaeHueM BaHaaus Ha rupgpokcuae xkeiesda (III) mocne oxucinenus xpoma (11I)
JI0 XpoMaTa B aMMHayHOI cpelie, OTTOHKOM XpoMa B BUAE XJIOPUCTOTO XpOMUJIA.

4.2 Annapartypa, peaKTHBbI H PACTBOPBI

JI1o0ble yCTaHOBKM, MPUTOAHbIC AJISI aMIIEPOMETPUUYECKOIO TUTPOBAHUSI BaHAaWsI, OOeCIeunBaolIne
3alaHHbIE METPOJIOTMYECKHE XapaKTePUCTUKU TOUYHOCTU OIpeaeIecHUSI.

Kucnora constnas mo 'OCT 3118.

Kwucnora azorHast mo 'OCT 4461 u TOCT 11125.

Kucnora xnopnast 57 %-Has.

Kucnora oprodochopnasa nmo TOCT 6552.

XKeneso (II) ceprokucnoe 7-ogHoe 1o 'OCT 4148, cBexXeNnpUTroTOBICHHBIN pacTBOP: 2 T CEPHOKMC-
noro xene3a (1) pacTBopsiioT B Bozme, MpUGABISIOT 5 CM® CepHOIT KICIOTHI U Pa30aBIIsIIOT PACTBOP BOLOIA
10 oobema 100 cm?.

Kamuit mapranuosokucibii mo TOCT 20490, pacTBOpbl MaccoBOil KOHLIEHTpauuu 25 r/aM> u ¢
MOJISIDHO} KOHLIEHTpalueii akBuBaneHTa 0,05 Mosb/om>.

Hatpuii azotucrokucnsiii mo 'OCT 4197, cBexXXenpuUroToBlIeHHbIE paCTBOPbl MAaCCOBBIX KOHIIEHTpa-
umit 20 u 2 r/om’.

Kwucnora cepras mo 'OCT 4204, TOCT 14262 w pas6asiaennas 1:4, 1:9 u 1:20.

MouesuHa o TOCT 6691, cBexXenpUroToBIEHHbI PacTBOP MaccoBoil KOHLeHTpauuu 100 /v,

AMMOHMIT HagcepHoKkuciblil mo TOCT 20478, pacTBop MaccoBoil KoHLeHTpauuu 200 r/am>.

Ammmaxk BoguHbrid mo TOCT 3760.

Harpuit ykcycHokucablil 3-BoaHblit mo TOCT 199, pactBop MaccoBoii KoHueHTpauuu 500 r/mm>.

Bananusa maTrokuchk, 0co00 4yucTasl.

CraHgapTHbIE pacTBOPHI BaHAIUSI.

PacTtBop A: 1,7852 I MATHOKUCH BaHAAUsI pacTBOPSIOT B 60 cM® cepHoit Kuciaotsl (1:9), mprbaBIsioT
5 cM? a30THOI KMCJIOTHI; PACTBOP KMITATAT A0 YHAJEHUS] OKUCJIOB a30Ta M BBINAPUBAIOT A0 BbLICICHUS
MapoB CEPHOM KUCIOTHI. OXIaXKIaroT, OOMBIBAIOT CTEHKM CTaKaHa BOAOI M CHOBA BBINAPUBAIOT IO BBIIE-
JIeHUsI TTAPOB CepHOit KucaoTel. [locne oxnaxaeHus nmpubapisior 100 cM® BoAbl M pacTBOPSIIOT COMU MPU
HarpeBaHUU. PacTBOp OXJIAXKIAIOT U MIEPEHOCSIT B MEPHYIO KOJIOY BMECTUMOCTBIO | IM>, HOIMBAIOT 1O METKHI
cepHoii kuciortoi (1:9) u nepeMelMBaloT.

1 cM? crangapTHoro pactsopa A comepxut 0,001 r BaHaaus.

PactBop B: 100 cM? cTraHmapTHOro pactBopa A MOMeLIAlOT B MEPHYIO KOJO6Y BMECTUMOCTbIO 1 aM>,
JIOJIMBAIOT 10 METKU cepHOI KucioTol (1:9) u mepeMellmnBalor.

1 cM® cranmaprtHoro pactBopa b comepxur 0,0001 T BaHamMsL.

Ammonnii-xkene3o (I1I) ceproxkuchrlii (coap Mopa) mo 'OCT 4208, pacTBop ¢ MOJSIPHOM KOHIIEHT-
pauueil skpuBangenTa 0,01 Monb/mm>: 4 T comu Mopa pactopsitorT B 400 cM® Bobl, npubassior 50 cm?
CEPHOIT KUCJIOTH ¥ OXJIAKIAIOT. PacTBOp MepeHOCSAT B MEPHYIO KOJIOY BMECTUMOCTBIO | IM>, IOIMBAIOT 1O
METKU BOAOU U MepeMellnBaloT.

Xpom 1o 'OCT 5905, pactBop: 1 I MeTAJLIMUECKOTO XpoMa MOMeEIAoT B CTaKaH WA KOJIOY BMECTU-
MocThlo 250—300 cM?, pacTBOpPSIIOT MpK HarpeBaHUM B 30 ¢M> COMSTHON KUCIOTHI U OXJaxaaloT. PacTBop
MEePEeHOCST B MEPHYIO KOO0y BMecTUMOCThi0 100 ¢M>, 1ONIMBAIOT IO METKH BOIOI M TIePeMEIINBAIOT.

1 cM3 pactBopa conepxut 0,01 T xpoMma.

MaccoBylo KOHLEHTpAlMIO pacTBopa coinu Mopa ¢ MOJISIpPHON KOHIEHTpalueil 3KBUBaJIEHTA
0,01 Moab/aM? yCTaHABAMBAIOT MO CTAHAAPTHOMY PACTBOPY BaHAaAMs: 2—5 CM® CTAHIAPTHOIO pacTBOpPA
BaHAIVS A TIOMEIIAIOT B CTAKAaH BMecTUMOCThIo 250 cM?, no6asisior 50 cm? cepHoit kuciotsl (1:4), 10 cm?
pacTBOpa CEpPHOKUCIIOTO Xeje3a, pa3oaBiIsiioT BoIoi 10 o6beMa 150 cM? U 0XJ1aXIaoT 10 TeMIIepaTyphl He
Boie 15 °C. K pacTBopy mpHOaBiIsIIOT MO KaIUIIM PAacTBOP MapraHLOBOKMCIOro Kamus (25 r/mm°) mo
MOSIBJICHUSI PO30BOM OKpacKM, He ucyesalolleil B TeyeHue 1—2 MUH, 3aTeM pacTBOP a30TUCTOKMCIIOTO
Hatpust (20 r/oM°) Do MCcUe3HOBEHUST PO30BOI OKPACKU U HeMemIeHHO 10 cM® pacTBOpa MOUEBUHBI.

ITonydyeHHbI pacTBOp Yepe3 3 MUH TUTPYIOT PACTBOPOM coJii Mopa, ycTaHaBIMBasi KOHEUHYIO TOUKY
TUTPOBAHUS AMIIEPOMETPUYECKIM MJIN MOTEHIIMOMETPUUECKAM METOIOM B mpucyTcTBuu 10 cm® docdop-
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HOI KMCJIOTBI WM BU3YaJbHO C JOOaBIeHUEM 5—6 Kareilb (DeHWIAHTPAHUIOBOM KHMCJIOTHI, KaK YKa3aHO B
pasneine 6.
MaccoBylo KOHIIEHTpaLuio pacTBopa con Mopa 7, r/cM® BaHamus, BLIYUCTSIOT MO (hOpMyJie

T= ey

<I3

IJe m — Macca BaHaausl, COOTBETCTBYIOIAs] aTMKBOTHOW YaCTH CTAaHAAPTHOI'O pacTBOpa BaHaAMsI, B3ATOM
JUTSI TATPOBAHUS, T;
V — 06beM pacTBopa coiu Mopa, U3pacXoIOBaHHBIN Ha TUTPOBAHUE, CM-.

Hormyckaercs onpenejaeHre MacCOBOM KOHIEHTPAllMU pacTBoOpa cojii Mopa 1o JAByXpPOMOBOKHUCIOMY
KaJIMIo.

Ammonuii-xkeneso (II) cepHokucnbiit (cons Mopa) mo 'OCT 4208, pacTBop ¢ MOJISIPHOI KOHLIEHT-
panueit skeuBanenta 0,002 moib/am>: 200 cM> pacTBopa conu Mopa ¢ MOJSIPHOI KOHIEHTpaLyeil SKBU-
pasieHTa 0,01 MOJIb/IM® TIOMELIAIOT B MEPHYIO KOJIOY BMECTMMOCTBIO | IM?, OMMBAIOT 10 METKM CEPHOI
kucaoroi (1:20) u mepeMelnBaloT.

MaccoBylo KOHLIEHTPALMIO pacTBopa coi Mopa MonsipHoit KoHueHTpatmu 0,002 Monb/aM? ycra-
HABJIMBAIOT TI0 CTAHIAPTHOMY pacTBopy BaHamus. st 3Toro 5—10 cM? cTaHmApTHOTO pacTBOpa BaHALMS
b moMelaoT B cTakaH BMeCTUMOCTHIO 250 cv?, nobasmsioT 50 cm? cepHoit kucnotsl (1:4), 10 cm? pactBopa
cepHokucioro xesne3a (I1), Boxsl 1o 100 cM® 1 oxnaxnaoT 1o Temneparypsl He Bbile 15 °C. K pactsopy
MPY MOCTOSIHHOM TepeMelIMBAaHUM MPUOABJISIOT IO KaIlJISIM pacCTBOP MapraHIlOBOKMCIIOTO Kajivs MOJISIpDHOM
koHueHTpauuu 0,05 MoJb/IM® 10 MOSBIEHUS PO30BOM OKPAacKM, He MCYe3alolleil B TeueHue 1—2 MuH,
pPacTBOp a30TUCTOKMCIIOro Hatpus (2 I/IM’) 10 MCYE3HOBEHMs PO30BOIl OKpacku M HeMmemieHHOo 10 cm?
pacTtBopa MoueBMHBI. [lomyyeHHBI pacTBOop uyepe3 3 MUH TUTPYIOT pacTBOPOM coiM Mopa MOJsIpHOM
koHueHTtpauuu 0,002 MoJIb/AM>, yCTaHABIMBASI KOHEUHYIO TOUYKY TUTPOBAHUS aMIIEPOMETPUIECKIM METO-
moM. Ecim ctanb ¢ MaccoBoit moseit xpoma 6osee 3 % 1 1o Xomy aHaM3a TpebyeTcs ero ymajieHhe B BHIE
XJIOPUCTOTO XPOMMJIA, MAaCCOBEIE KOHIIEHTPALMU PacTBOPOB coinr Mopa mossapHbIX KoHLeHTpauuii 0,01 u
0,002 Momb/IM? YCTAHABIMBAIOT CIEAYIOLIMM O6Pa30M: B CTAaKaH BMECTUMOCTBIO 250 cM® moMernaoT He-
00X0MMOE KOJIMYECTBO CTAHIAPTHOTO pacTBOpa BaHAAMS M JOOABJISIOT PAaCTBOP TPEXBAJIEHTHOIO XpoMa B
KOJINUECTBAX, COOTBETCTBYIOLIMX COAEPKAHUIO XpOMa B aHAIM3UPYEMBIX Mpobax, mobassior 20—30 cm?
constHOM KUca0Thl ¥ 40—50 cM? XJIOpHO# KMCJIOTBI M MPOBOAAT Uepe3 BeCh XOJ aHAIM3a, KaK YKa3aHO
B 4.3.1.

4.3 IlpoBeneHne aHaau3a

Hagecky ctanu 1 r npu maccoBoii gone BaHaaust 1o 0,01 % o 0,1 % wiu 0,5 r mpu MaccoBoit nojie
paHagus csbie 0,1 % no 0,2 % moMelaT B cTakaH BMecTUMOCTbI0 400 cM® U pacTBOPSIIOT OJHUM U3
YKa3aHHBIX HIXKE CIIOCOOOB B 3aBUCMMOCTH OT XMMHYECKOTO COCTaBa CTaJIN.

IIpu maccoBoii goje XxpoMa MeHee 3 % U OTCYICTBUU BOJIb()paMa HAaBECKY CTaJd PACTBOPSIOT B
20—30 cm? comstHO# KueaoThl 1 10—15 ¢M> a30THOI KMCIOTHI TP HarpeBaHuu. 3ateM nprmBaooT 50 cm?
cepHoil KucoThl (1:4), pacTBOp HarpeBaloT A0 BBIICJICHMS ITapOB CEPHOM KHUCIOTH U oxJIaxaaiT. CTeHKHu
cTakaHa OOMBIBAIOT BOJOU M paCTBOP CHOBA HArpeBaloT J0 BbIAEIEHMS TAPOB CEPHOM KUCIOThI, OXJIaXIaIoT,
npu6asnsoT 40—50 cM? Boabl M pacTBOPAIOT COJNU NP HarpeBAHUM.

PacTBOp MepeHOCST B CTakaH BMecTUMOCThIO 250 cm’, pa36aBisioT Bomoit no o6bema 100 cm?,
106aBisoT 2—5 cM® pacTBopa cepHokucioro xenesa (1) 1 oxmaxnaor.

IMpu MaccoBoii nose xpoMa 6osee 3 % U OTCYTCTBMM BOJb(dpaMa HaBecKy pacTBopsioT B 20—30 cm?
COJISTHOIM KMCJIOTHI TIPM HArpeBaHUM, 3aTeM mpwimBaioT 10—15 cM? a30THOI KUCIOTH M HATpeBaIOT IO
ITOJTHOTO PAaCTBOPEHMST HaBECKMU.

[Ipy HaMMUUKM B CTaaM BoJb(hpaMa HABECKY PACTBOPSIIOT B MPUCYTCTBUU 5 cM> opTodocdopHOIt
KHCJIOTBI, KaK YKa3aHO BHIIIEe, B 3aBUCUMOCTH OT MAacCOBOM JOJIM XpOMa.

ITpu MmaccoBoit moie xpoma MeHee 7 % aHaM3 mpoAonKaloT mo 4.3.3.

ITpu MaccoBoit mone xpoma 6omee 7 % xpom otaensior 1o 4.3.1 unm 4.3.2 1 IpomoKaloT aHAIN3
mo 4.3.3.

4.3.1 OtaeneHue XxpoMa OTTOHKOM B BUJE XJIOPHUCTOrO XpOMUIA

B pactsop npunmsatoT 40—50 cM® XJTOpHOI KMCIOTHI M HAarpeBaloT 10 OKUcIeHns xpoma. Iponomkas
HarpeBaTh PaCTBOP, MEPHOINIECKH TOOABIISAIOT B HETO COJISTHYIO KUCJIOTY TI0 3—35 Karmenb 10 MpeKpalleHMs
BBIZIEJIEHUST OYPBIX TTAPOB XJIOPUCTOTO XPOMUJIA.

Ilocite OTrOHKM XJIOPMCTOTO XPOMMJIA PACTBOP HArpeBalOT IO BBIACICHUS TYCTHIX IApOB XJIOPHOM
KUCTIOTH M oxiaxnaioT. CTeHKN cTaKaHa OOMBIBAIOT BOIOM M CHOBA pAacTBOP HATpPeBalOT IO BBIACICHUS
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TYCTBIX MAPOB XJIOPHOM KHMCIIOTHI, KOTOPHIM IalOT BHIIEIATHCA 2—3 MHH. PacTBOp OXJ1aXmaroT, IPUINBAIOT
50 cm? cepHoit kuciotsl (1:4), pacTBOPSIOT COMIM TIPU HATPEBAHMU U PACTBOP OXJIAXAAIOT. 3aTeM 100aBIAIOT
10—15 cm® pactBopa cepHokucioro xeneza (II) ¥ TepeHOCAT cOmepXMMOe B CTAKAH BMECTUMOCTBIO
250 cM?3, pa36asisist Bomoit 1o oobema 100 cM?, oxmaxnaior.

4.3.2 CoocaxaeHre BaHagus Ha THAPOKCHUIE Xeje3da Iocie okuciaeHus xpoma (III) mo xpomara B
aMMUavyHoOI cpene

K pacTtBopy, MOJy4eHHOMY OIHMM U3 CIIOCOOOB, YKa3aHHBIX B 4.3, no6asisior 40—50 cMm® pacTBopa
HAICEepHOKNCIIOTO aMMOHUSI, TIPHJIMBAIOT AMMHUAK IO BHITTAIEHMS OCAIKA THAPOKCUIOB xXene3a u 15—20 cm?
B U30bITOK. HarpeBsaloT pacTBOp C 0CaAKOM 10 KUMEHUS U OCTABJISIIOT B TEIJIOM MECTE TUTUTHI 10 KOAryJIsIiuu
ocanka.

Topstunii pacTBOp GUILTPYIOT Yepe3 (GUILTP CpelHel INIOTHOCTHU, (PUIbTpAT OTOpackiBaoT. IIpoMbI-
BAIOT 0caoK Ha (puiIbTpe 5—6 pas ropsyeil Bomoi ¢ 1ob6aBaeHreM 3—5 cM® pacTBopa aMMMaKa Ha KaxkIblii
KyOMYeCcKMii JelMMEeTP BOAEI 10 TeX MOp, IToKa (PMIbTpaT HE CTaHET OECIIBETHBIM.

Ocanok ¢ ¢uiIbTpa CMBIBAIOT TOpsIYeii BOIOI B CTaKaH, B KOTOPOM IPOBOIMIM OCAXKICHUE, (PUILTP
NpoMbIBaloT 2—3 pasa nopuusiMu o 10—15 cm? ropsiueit consiHoit kucnotoit (1:1) u 2—3 pasa ropsiuei
Bozoit. K monyueHHOMY pacTBopy no6asstior 50 cM? cepHoit kuciotsl (1:4), yIapuBaoT pacTBOp IO MapoB
cepHOl KucaoThl. OxyaxaaloT, 100aBISIIOT BOIbI 1O PACTBOPEHHUS COJieil M BHOBb YIapUBAIOT JO IMapoB
cepHoIt KucIoThl. [1oTydeHHbIe COMM OXIAXAAIOT U pacTBOPsIoT B 50—70 cM? Boxel. [Ipubasmsior 1—2 cm?
pactBopa cepHokuciyioro xesnesa (II).

4.3.3 Ilpu MaccoBoii mojie XxpoMa B cTanu 6ojiee 3 % K pacTBOpY, IOJTyYeHHOMY JTIOOBIM U3 BBIIIIC-
OIMCAHHBIX CIIOCO60B, MPUGaBIIOT 10 cM? pacTBOpa YKCYCHOKMCIIOTO HATpHsl. PacTBOp OXJIaXIaloT 10
10 °C—15 °C u BbIIEp:XKMBaIOT B TeueHue 1 4.

K pactBopy, nmeroniemMy temneparypy He Bbille 15 °C, npuOaBisioT M0 KaruisiM pacTBOp MapraHio-
BOKHMCJIOTO Kajiusl C MOJISPHOI KOHLEHTpaumeit sksupageHTa 0,05 Moib/IM® 10 MOSIBAEHHUS PO30BOIt
OKpacKy M 4epe3 | MUH pacTBOp a30TUCTOKMCIOro Hatpus (2 r/IM’) 10 MCUE3HOBEHMSI PO30BOI OKPACKU
1 HeMemteHHO 10 cM® pacTBopa MOYEBUHBI.

Yepes3 3 MMH B pacTBOpP MIOIPYXalOT BHIOpAHHYIO Iapy 2JIEKTPOAOB, YCTAHABIMBAIOT HEOOXOOMMOE
HanpspKeHMe, BKII0YAlOT MUKPOAMITEPMETP, MArHUTHYIO MELIATIKY U TUTPYIOT aMIIEpOMETPUYECKH PACTBO-
poM cost Mopa ¢ MOJISIpHOI KOHLIeHTpauueii skBuBaneHTa 0,002 MoJb/IM>, TIPUOABIISIS eT0 HeGONBIINMU
MOPLUUSIMU U3 MUKPOOIOPETKM M OTMeyasl MoKa3aHus Mpubopa rnocje Kaxaoro nodapieHust Turpanra. Ilo
MMOJTYYeHHBIM ITAaHHBIM CTPOST KPUBYIO THUTPOBAaHUS B KOOPIAMHATAX: CWJIa TOKAa — OOBEM TUTpaHTa WU
HaXoJsT KOHEUHYIO TOYKY TUTPOBAHMSI MO MECTY INepeceuyeHus MPsIMOJIMHENHbBIX YYaCTKOB 00eUX BETBEi
KPUBOM.

MaccoBy1o 10110 BaHAOUSI pacCYUTHIBAIOT 110 7.1.

5 Omnpenenenne BaHaaug METOAOM KYJIOHOMETPHYECKOT0 THTPOBAHMS
(npu maccosoii nose ot 0,005 % no 0,25 %)

5.1 CymHocTtb MeTOAA

MeTon KylIOHOMETPUYECKOrO TUTPOBAHMSI BaHAgWs OCHOBAH Ha B3aumMogeiicTBum BaHagusa (V) ¢
9JIEKTPOXUMHUYECKU TeHepupoBaHHBIMU MoHamMu xeje3a (I1). KoHeuHylo TouKy TUTpOBaHUsl YCTaHABIMBA-
10T aMITEPOMETPUUYECKHU C ABYMSI TTOJSIPU30BAHHBIMU TIAaTUHOBBIMU 3JIEKTpoaaMu. BimsHue Boabdpama u
XpOMa YCTPAHSIIOT CBSI3bIBAHMEM MX B KOMILUIeKce ¢ ¢ocOpHOI KUCIOTOM U YKCYCHOKMCIIBIM HAaTpueM
COOTBETCTBEHHO WJIM OTAEJIEHUMEM OT BaHaIUs.

5.2 Ammapatypa, peakTHBBI H PACTBOPbI

IMToreHumocTrar, paboTamIINii B peXXMMe 3aJaHHOIO TOKA.

YcraHoBKa ISl aMIIEPOMETPUUYECKOTO TUTPOBAHUSI C ABYMSI MOJSIPU30BAHHBIMU WMHIUKATOPHBIMU
9JIEKTPOAAMU.

Pa6ounit reHepaToOpHBIil BOIB(MPAMOBBIil JIEKTPOI IUIOLIANBI0 BUANMOIL moBepxHocTH 1,0—2,0 cm?;
BCIIOMOTATe/bHBII TIATMHOBLIN 31eKTpos miomansio 0,5—1,0 cm?.

HormyckaeTcsl UCIIOJIb30BaTh B KauyeCTBe pabOyero reHepaTopHOro 3JeKTPoJa CTEKJIOYIJEPOIUCThIN
3JIEKTPOI IUIOLIAAbIO oBepxHocTH 1,0—2,0 cm?2.

WHIMKATOpHAs cUCTeMa: IBa OJMHAKOBBIX IIATMHOBBIX 3€KTPOJa IUIOLaabpio 1 cM? ¢ MCTOUHMKOM
HanpsDKeHMs, 00ecreurBalolMM Moaqyy HarpsbkeHUsT Ha aieKTpoasl He MeHee 100 mB.

CekyHIoMmep.

BonbdpaM MeTammuuecKuii IJiss TeHEPaTOPHOTO 3JeKTpoaa (YucroTa He MeHee 99 %).

KBac1ibl 3Ke1e30aMMOHUITHBIE, PACTBOP MOJISIPHOI KoHIeHTpayu 0,5 Mosnb/mv>: 240 T xene30aMMo-
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HUIHBIX KBacLOB pacTBopsitoT B 500 cm® Bompl, ocTopoxHO mpwmmBaioT 100 cM® cepHOil KHUCIOTH U
HarpeBaloT [0 TOJHOIO PacTBOPEHUs cojeil. PacTBOp OX/1axaaioT, JOMMBaloOT BOAOH 10 1 M3, TiiareasHO
MepeMelInBaoT U (GUILTPYIOT Yyepe3 (PUILTP CPeaHEeN IIJIOTHOCTU.

Ammonuii-xkene3o (I1) cepHokucislit (cons Mopa) mo TOCT 4208, pacTBop KOHLIeHTpalmu 12 /v
12 t comu Mopa pactBopsitoT B 400—500 cM® BOmbI, OCTOPOXHO NpWIMBAOT 50 CM> CepHOil KHCIOTHI,
OXJIAX/IAIOT, JIOJAMBAIOT BOAOW 10 1 AM°, mepemelnnBaloT M (GUIBLTPYIOT 4epe3 Cyxoil (MILTp cpexHeit
TTIOTHOCTH.

Kucnora cepras mo 'OCT 4204 wnm I'OCT 14262, pacTBOp ¢ MOJSIPHOM KOHIIEHTpALE 9KBUBA-
nenTa 0,1 Monb/aM>.

OcrajibHble peaKTUBBI U PacTBOPHI Mo 4.2 1 6.2.

5.3 IlpoBenenune anajamsa

Hagsecky cranu corinacHo Tabaune 1 pacTBopsioT mo 4.3 B 3aBUCHMMOCTU OT XMMUYECKOIO COCTaBa
CTaJIu.

Taonaunpa 1

Maccosas monst BaHagust, % Macca HaBecKu CTaju, T Cuna reHepaToOpHOTo ToKa, MA
Ot 0,005 mo 0,02 BKITIOY. 1-0,5 0,5—1
Cs.0,02 » 0,05 » 0,5—0,25 1-2,5
» 0,05 » 0,25 » 0,25—0,1 2,5—5

ITpu MaccoBoit moyte XpoMma B CTaju CBEIIe 5 % ero otmensioT 1o 4.3.1 wm 4.3.2.

K pacTBopy, Moy4eHHOMY crnoco0aMM, yKasaHHbIMK B 4.3, mpuiamsaioT 1—2 cM® pacTBopa comu
Mopa.

Jlns cTaneii, 1erMpoBaHHBIX XPOMOM, K TOJyYeHHOMY pacTBopy npuiusaiot 10 cM? pacTsopa ykcyc-
HOKMCJIOTO HaTpUsl Y BbIAEPXKMBAIOT B TeueHue 1 4.

CrakaH ¢ aHaJM3UpPYeMbIM PACTBOPOM YCTAHABJIMBAIOT Ha MEIIAJKy, BKJIIOYAIOT MepeMellrBaHue,
npubassor 10 cM? XKene30aMMOHUITHBIX KBACLIOB, 10 KAIUISIM MPUJIMBAIOT PACTBOP MAapraHLIOBOKUCIOTO
kamus (25 r/am®) 1o ycToitunBoil B TeueHre 1 MUH po30BOil OKpacku pactBopa. Yepes 1—2 MUH npubas-
JFI0T MO KAarUIsIM pacTBOP a30THCTOKMCIoro Hatpus (20 r/mM’) 10 MOJHOro MCYE3HOBEHUSI PO30BOIA
OKpPacKM U HeMeIJIeHHO 1—2 I MOYEeBUHBI.

B crakaH omyckaroT reHepaTOpHbI U MHAUKATOPHBIE 3J€KTPO/Ibl, YCTAHABIMBAIOT HA MHAUKATOPHbIE
9JIeKTpOoabl HamnpskeHue mojsspusanuu S0—100 mB. B apyroii ctakaH, 3amoIHEHHBII CEPHOI KUCIOTOMI ¢
MONSAPHOI KOHUeHTpauueil skBuBaieHTa 0,1 MOJIb/IM’, OMYyCKAIOT BCIOMOTATEIbHbIA IJIATMHOBLIIA
BJIEKTPOI U 3aMBIKAIOT HEeTb COJIEBBIM MOCTHUKOM, 3aIIOJITHEHHBIM CEpPHOM KHUCIIOTOM TOM e KOHIIEHTPAIIUH.

OTMeYaloT HavaJIbHOE TTOJIOKEHNEe MHINKATOPa M3MEPUTEIIBHOTO TTPUOOopa, BKIIOUYEHHOTO B CUCTEMY
WHAMKAIMA KOHEYHOI TOYKU TUTpoBaHUsI. OTHOBPEMEHHO BKJIIOYAIOT M€HEPATOPHBINA TOK U CEKYHIOMED.
DIIeKTPOIN3 BEAyT A0 TeX TOp, MTOKa MHANKATOP M3MEPHUTEIHLHOIO IPHOOpa He HAYHET OTKJIOHSTHCS OT
MepBOHAYAJILHOTO TMOJOXEHMs. BBIKII0YalOT reHepaTOpHbIil TOK, OMHOBPEMEHHO OCTaHAaBIMUBAsl CEKYHIO-
Mep, 3aIlMCBIBAIOT TTOKa3aHWs WHAMKATOPHOTO TOKA M BPEMEHM, BKIIIOYAIOT TeHEepaTOPHBIN TOK M CEKyH-
nomep 4—5 pa3z Ha 3—10 ¢, Kaxablil pa3 3anuchiBasi MOKa3aHMUS.

CtposT rpadvkK 3aBUCUMOCTU UHAMKATOPHOIO TOKA OT BPEMEHM M HAaXOMAST BPeMsl, COOTBETCTBYIOIIIEE
KOHEYHOI TOYKEe TUTPOBAHUS, IO MECTY IIepeceUeHUS MPSIMOIMHENHBIX YIaCTKOB 00€MX BETBEIl KPUBOIA.

MaccoBy1o 10110 BaHAOUsI pacCYUTHIBAIOT 110 7.1.

6 OnpenesieHde BaHAJUS METOJAMH aMIIEPOMETPHIECKOTO,
NOTEHIHOMETPHYECKOr0 MJIM BH3YaJIbHOTO THTPOBAHHUS
(npm maccosoii xoxe or 0,05 % mo 10,0 %)

6.1 CymmuocTsh MeTOnA

Meton ocHoBaH Ha okucieHun BaHamust (IV) MapraHIOBOKMCIBIM KalueM B KHUCJION cpede u
TUTpOBaHUU BaHaaus (V) pacTBOpoM cepHokuciaoro ammoHusi-xenesa (I1). KoHeuHyto Touky TUTpoBaHUS
OTIPENETISIOT aMIIEPOMETPUICCKH, TTOTCHIIMOMETPUYECKN I BU3YaJIBHO.

6.2 Ammapartypa, peaKTHBBI M PACTBOPBI

JI100ble yCTaHOBKU, MPUTOAHbIE JI MOTEHIIMOMETPUUYECKOTO WIM aMIEePOMETPUYECKOIOo TUTPO-
BaHUs BaHaIus, obecrieurBamle 3aJaHHble METPOJIOTMYECKHME XapaKTePUCTUKM TOYHOCTHU OIpeseie-
HUS BaHAIUS.
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AmMonmii HagcepHokucablid mo F'OCT 20478.

Kanmit mupocepHokucnbiit o 'OCT 7172.

Kucnora ¢propucroBomopongrast mo 'OCT 10484.

Harpuii yrexucislit 6e3Boanblili o TOCT 83, pacTBOp MaccoBoil KOHLEHTPALUK 2 T/IM°.

Kucnora (hbeHMIaHTpaHWIOBAs, PAaCTBOP MAaccOBOil KOHLeHTpauun 2 /1m>: 0,2 T (heHUIaHTPaHIIO-
BOI1 KMCJIOTHI pacTBops0T B 100 cM® ropsyero pacTBopa yraeKUcIOro HaTpUs.

OcTanbHbIe peaKTUBBI U PaCTBOPHI 110 4.2.

6.3 IIpoBenenne aHaaM3a

HaBecky cranu, B 3aBUCMMOCTHM OT MAacCOBOM OoaM BaHamus (Tabnuma 2), IOMEILIAIOT B CTaKaH
BMeCTUMOCTBIO 400 cM? 1 pacTBOPSIIOT ONHUM M3 HIXKEYKAa3aHHBIX CIIOCOOOB B 3aBUCUMOCTU OT XUMMYEC-
KOI0 coCTaBa CTaju.

Taonumoa 2

Maccosast nonst BaHanusi, % Macca HaBeCKH CTalu, I
Ot 0,05 mo 0,5 BxiTIOY. 1
Cs. 0,5 » 1,0 » 0,5
» 1,0 » 20 » 0,25
» 2,0 »10,0 » 0,1

IMpu MaccoBoii mone xpoma MeHee 3,0 % M OTCYTCTBMM BoJb(ppaMa K HaBecke MpuiupaioT 50 cm’
pacTtBopa cepHoil KucioThl (1:4) u HarpeBaroT 10 pactBopeHus. K pactBopy tremmneparypoit 50 °C nmpubas-
JISIFOT HAACEPHOKUCIBIA aMMOHMI HPUOJM3UTEIbHO 3 T Ha | T HAaBeCKM OO MOJIYYEHUS IMPO3PAYHOIro
pactBopa. PacTBop MemIeHHO HarpeBarOT IO KUTICHWS W KUIITAT He MeHee 10 MUH ISl pa3pylIeHUs
OCTaTKa HAJCEPHOKICIOr0 aMMOHUS, pumBaoT 5—10 cm’ pactBopa cepHokucioro xenesa (11), 3atem
106aBiA0T Body 10 oobema 100 cM® u oxnaxnator. IIpu MaccoBoii gone xpoma MeHee 3 % M OTCYTCTBUU
BoJIb(bpamMa MpoObl, HEPACTBOPMMBIE B CEPHOIi KMCIIOTe, pacTBOpsIoT B 20 cM® constHoit kucnoTsl U 20 cm?
A30THOI KMCJIOTHL. 3aTeM 106aBIsIoT 15 cM® cepHOIi KMCIOTBI M PACTBOP BBINTAPUBAIOT 10 BbIAEIEHUS TapOB
cepHoii KucnotTel. Eciu nmpu 3ToM ocTaeTcsl KapOMAHBINA OCTaTOK, TO K TOpsideMy pacTBOPY NMpPUOABISIOT
OCTOPOXHO IO KaruisiM a30THYIO KUCJIOTY M BBIMTAPUBAIOT PACTBOP /0 BbIACICHMS MMapOB CEPHOU KUCIIOTHI,
OXJIAXIAIOT, JOOABJISIOT BOABI IO PACTBOPEHMSI COJIEH M PACTBOP BHOBD BBIMAPHMBAIOT 0 BBHIIEICHUS ITapOB
cepHOit Kucaothl. Conyu pacTBOPSIOT B BOJE, J00aBIAIOT Boay 10 oobema 100 cm?. Ipu aHamuse cranei,
coJiepKalIux OOJIbIIOE KOJMYECTBO KapOUIOB, HEPACTBOPUMBII OCTAaTOK (PMIIBTPYIOT Ha (PWILTP CpeaHel
IUIOTHOCTH, COAEPKAIlii HEOOJIbIIOE KOTUYECTBO (PHIHLTPOOYMAaXKHOI MacChl, coOMpast pUiIbTpaT B CTaKaH
BMecTUMOCTBIO 400 cM>. Ocamok Ha (DUIbTpe MPOMBIBAIOT 5—6 pa3 ropsueil Bogoil. GUIBTP ¢ 0CATKOM
MOMELIAIOT B TJIATUHOBBIN TUTEJIb, BBICYLIUBAIOT U 030J5110T. Ocanok npokanusaioT ripu 750 °C—800 °C u
oxyaxaamT. Ocagok B TUTJIE CMAayMBalOT 2—3 KarulsIMKU BOABI, IIPUOABISIOT 2—3 Karuld CepPHOM KUCIIOTHI
u 3—4 cm® dpToprucToBOIOPOIHOI KMCIOTHL. CONepKMMOe TUIJIS OCTOPOXKHO BBINAPMBAIOT HOCYXa M TPO-
kaymuBaloT npu 550 °C—600 °C. OcTaToK B TUIJIE CIUIABISAIOT ¢ 1—2 T MUPOCEPHOKUCIOro Kaaug. Turenb
OXJIAX/IAIOT U CIIAB BhILIENAYMBaloT Npyu HarpeBaHuu B 30—40 cm® Boawl. TToaydeHHBI pacTBOp MpUCO-
eIMHAIOT K OCHOBHOMY (GubTpy. K oxnakaeHHOMy pacTBopy no6asisiior 5—10 cm® pacTBopa cepHOKMC-
soro xkene3a (1I). I1pu ananuse craneii, comepxainux 6onee 3 % xpoma U He coAepxKallKux Bojlbdpama, K
HaBecke npuanBaioT 20—30 cM? CONSHOI KMCIOTHI, pacTBOP HarpesaioT, nmpubasisor 10—15 cm’ a3oTHOIt
KHCJIOTBI M TIPOIOJIKAIOT HAarpeBaTh 10 paCTBOPEHMST HABECKM.

IIpu maccoBoii goje Boiabdpama Gosiee 3 % MpoObI PACTBOPSIOT COOTBETCTBYIOILIMM CIIOCOOOM B
3aBUCHMOCTHU OT COIEpPXaHMsI XpoMa ¢ nobasieHreM 10 ¢’ hocdopHOil KUCIOTH TIPH MOTEHLIMOMETPH-
YeCKOM M BU3YaJbHOM TMTPOBAHMU U 5 CM® IIPU aMIepOMETPUYECKOM TUTPOBAHMU.

HormyckaTcs apyryue crmocoObl paCTBOPEHUSI HABECOK, 00ECIIeUYMBAOIINE TTOJIHOE Pa3IOKeHHUE IPOOKI
U He TpeOylollre BHECEHUSI U3MEHEeHUI B JajIbHeIMe CTaiuyd aHaIu3a.

ITpu MmaccoBoit moire xpoma Goiree 7 % OTHEISIOT XpPOM OT BaHamuws, KakK yka3zaHo B 4.3.1 wim 4.3.2.

PacTBOp, MoNydyeHHbI# OAHUM U3 BbILLIEYKAa3aHHBIX CITOCOOOB, MEPEHOCST B CTaKaH i1 TUTPOBAHUS,
npubassioT Boay 1o 150 cM? 1 oxyaxnaoT 1o TeMreparypsl He Bbiwre 15 °C.

IMpu MaccoBoii mose Xpoma B cTanu 6onee 3 % uepes 2 MUH npubasnsior 10 cM® pacTBOpa YKCYCHO-
KHCJIOTO HATPHS M BBIIEPXKUBAIOT 1 d.

K pacTBopy 1py TOCTOSTHHOM TIepeMeITMBAaHNH ITPUOABIISIOT ITO KaIlISIM PACTBOP MapraHIIOBOKKCIIOTO
Kanus (25 /M%) 10 MosiBIeHMs JIErKoil po3oBoil OKpacku, ycTOiuMBOil B TeueHme 2—3 MuH. Yepes
1—2 MUH TpUOGABIISIOT MO KATUISIM PAcTBOP a30TUCTOKMCIOro Hatpus (20 r/aM®) mpy MHTEHCUBHOM Tepe-

6



roCT 12351—2003

MEIINBAHUY PACTBOPA IO ITOJHOTO MCUYE3HOBEHUSI PO30BOII OKPACKM M HeMeUIeHHO mpubasistior 10 cm?
MOYEBHUHBI. PacTBop mepeMeImBaT 1 4epe3 3 MUH TUTPYIOT PacTBOPOM cojii Mopa ¢ MOJISIpPHOM KOH-
HeHTpauueil skpuBaieHTa 0,01 Moib/IM>, ycTaHABIMBAs KOHEYHYIO TOUKY TUTPOBAHMS MOTEHLIMOMETPU-

yeckuM (B mpucyrctBuu 10 cm

3

COOTBETCTBYIOIIEH YCTAaHOBKE.
I1pu Bu3yasbHOM OIpeAeIeHN KOHEYHOM TOYKW TUTPOBAHUS K PAaCTBOPY, ITOATOTOBJIEHHOMY IS
TATPOBAHWSI, MPUOABIISIIOT 5—6 Kamneb pacTBOpa (PeHIMTaHTPAHUIOBOM KUCIIOTHI U TUTPYIOT €T0 PAaCTBOPOM

con Mopa 1o mepexona BUIIIHEBOI OKPAacKK PacTBOpa B XKEITO-3€JICHYIO.
MaccoBy1o J0J110 BaHaAWsl pacCUMThIBAIOT 1o 7.1.

7 OOpaGoTKa pe3ybTaTOB

7.1 MaccoByro oo BaHamus X, %, BEIYUCISIOT TT0 (hOpMYIaMm:
- Ipu 0OBEMHOM aMIIEPOMETPUUECKOM, IMMOTCHLIMOMETPUUECKOM WJIM BU3YaJTbHOM TUTPOBAHUM

rme V — obbeM pacTBopa coli Mopa, COOTBETCTBYIOIINI KOHEYHOM TOYKE TUTPOBAHUS, CM

= Y1100
m

b

T — MaccoBasi KOHLIEHTpaLus coau Mopa, r/cM® BaHaius;
m — Macca HaBeCKH CTaJlH, T;
- TIpUA KYJIOHOMETPUYECKOM TUTPOBAHUU

A

me K=+. 2 = 0,0005280;

F

F — ancio @apanes (F= 96500 Koi);

= k11100
m

A — aromHas macca BaHagust (4 = 50,95 1);
N — YHCJIO 3J€KTPOHOB, YUYACTBYIOIIMUX B BOCCTAHOBJIeHNU BaHamus (n = 1);

I — cuia reHepaTOpHOIO TOKA, A;

b

{ — BpeMsi, COOTBETCTBYIOIIee KOHEUHOM TOUKE TUTPOBAaHUSA, C;
m — Macca HaBeCKU IIpPOOHI, T.

7.2 HopMBI TOTpelTHOCTA ¥ HOPMATUBBI KOHTPOJTS IOTPEITHOCTH Pe3YIbTaTOB U3MEPEHUST MACCOBOM

JIOJI BaHAOWs IIpUBEICHBI B TaOaMIIe 3.

Tao6numa 3

¢ochopHOIi KHMCIOTBI) WIM aMIIEPOMETPUYECKMM METOIOM Ha

2

3.
)

3)

B mponenrax

IIpenenbHas Hopmatus Hopwmarus onlgogxxlzg:gro Hopmatus
MaccoBast oM BaHALIS MOTPeIIHOCTh OIepaTUBHOTO onepaTMBHOTO KgHTpon;{ OmnepaTMBHOTO
pe3yJbTaToOB KOHTPOJISE KOHTPOJISt KOHTPOJISt
aHaimza A CXOIMMOCTH d CXOIMMOCTH d, Bocﬁggf;]g;ﬂﬂ' TOYHOCTH &
Ot 0,005 o 0,01 BKITIOY. 0,0024 0,0025 0,0031 0,0030 0,0016
Cs. 0,01 » 0,02 » 0,004 0,004 0,004 0,004 0,002
» 0,02 » 0,05 » 0,006 0,006 0,007 0,007 0,004
» 0,05 » 0,1 » 0,010 0,010 0,012 0,012 0,006
» 0,1 » 0,2 » 0,017 0,018 0,021 0,021 0,011
» 0,2 » 0,5 » 0,026 0,028 0,034 0,033 0,017
» 0,5 » 1,0 » 0,04 0,04 0,05 0,05 0,02
» 1,0 » 2,0 » 0,05 0,06 0,07 0,07 0,03
» 2,0 » 5 » 0,08 0,09 0,11 0,10 0,05
» 5 » 10 » 0,12 0,12 0,15 0,15 0,08

HopmatuBbl orepatvBHOTO KOHTPOJISI CXOAMMOCTH, BOCITPOM3BOAMMOCTH M TOYHOCTH PaCCYMTAHBI
TIpA TOBepUTEIbHOM BeposaTHocT P = 0,95.
AJITOPUTMEBI OIIePaTUBHOTO KOHTPOJIS MOTPEITHOCTH U3MEpPEeHNI U MePUOANIHOCTb €ro MpoBee-

Huga — o 'OCT 28473.
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MPUJIIOXKXEHUE A
(0bs13aTeILHOE)

Cranp n yyryn. Onpenenense coaepKaHus BaHAIus.
Cruekrpodoromerpuaecknii Mmeron ¢ N-BPT'A (MCO 4942:1988)

A.1 Ha3navyenmne m 00JacCTh NpUMEHEHAS

Hacrosiumii ctaHaapT ycTaHaBiIMBaeT CHEKTpOohOTOMETpUYECKUii MeToa omnpeneneHus: BaHaausi ¢ N-BOT'A
(N-6en3omnbennnruapokcunammiom [CcHsCON(OH)CgHs]) B ctanu u uyryHe.
MeTon IpUMEHSIIOT ISl OTIPeNeSICHUST CoNepXKaHMsI BaHAIUsI B MHTepBajie MaccoBbIX noJjeit ot 0,005 % mo 0,5 %.

A.2 HopmaTuBHBIE CCHUIKH

B HacTosiieM npuiIoXeHUMU UCIONb30BaHbl CChIIKM Ha CIEAYIOIINE CTAaHAAPThI:

I'OCT 1770—74 Tlocyma MepHasi jnabopaTopHasi CTeKJIsHHas. LIMIMHIpPBI, MEH3YpKM, KOJIObI, MPOOMPKMU.
O01IMe TeXHNYECKUE YCIOBUS

TI'OCT 7565—81 (MCO 377-2—89) YyryH, cTainb ¥ cruiaBel. MeTon oT60pa Mpod I ONpenesieHus XUMUIec-
KOTO COCTaBa

T'OCT 29169—91 (MCO 648—77) Ilocyna maGopatopHast cTeKastHHasl. [TUmeTky ¢ OMHON MeTKOI

T'OCT 29251—91 (MCO 385-1—84) Ilocyna nabopatopHas ctekissHHas. biopetku. Yactb 1. O61me TpeboBaHus

A.3 CymHocTbh MeTOAa

MeToa OCHOBaH Ha paCTBOPEHMU HaBECKU B KUCJIOTax. BiausiHue xene3a ycTpaHsIOT Jo0aBieHueM opTodochop-
HOM KUCJIOTHI K aJIMKBOTHOM YacTu pacTBopa. JlobaBieHreM nepMaHraHaTa Kajausl OKMCIISIOT BaHAAWHI 10 TISITUBAJICHT-
HOTO COCTOSIHUSI.

CeNleKTUBHO BOCCTaHABJIMBAIOT M30BITOK TIepMaHTaHAaTa KaJusl HUTPUTOM HATpUsl B TIPUCYTCTBMM Kapbamuja,
no6apssitoT N-BDI'A 1 XJ1I0pHCTOBOIOPOAHYIO KUCIOTY /Jisi 00pa3oBaHUsl KOMILIEKCa, Jajiee SKCTPaArupyloT KOMIUIEKC
B TPUXJIOPMETaH.

CriekTpoMeTpuueckoe u3MepeHue abcopOiMy MpoBOAIT MPU JUTMHE BOJHBI A = 535 HM.

A.4 PeakTHBBI H PACTBOPBI

B xone aHanmm3a, ecii HET IPYTUX YKa3aHWiA, UCTIOJB3YIOT PEaKTUBBl YCTAHOBJICHHOW aHATUTUYECKON CTETeHU
YUCTOTHI, AUCTWIZIMPOBAHHYIO BOJY UM BOJY SKBUBAJIEHTHON YUCTOTHI.

A.4.1 Kucnora xmopuctoBonoponHas, p ~ 1,19 r/CM3.

A.4.2 Kuciora XJI0puCTOBOIOPOIHAS, g) =~ 1,19 F/CM3, pa3baBneHHas 4:1.

A.4.3 Kucnora azotHas, p = 1,40 r/cm”.

A.4.4 Kucnora xyopHas, p = 1,67 r/CM3.

A.4.5 Kucnora oprodochopnas, p = 1,71 /M.

A.4.6 Kucnora oprodocdopnas, p = 1,71 I‘/CM3, pasbaBierHas 1:1.

A.4.7 Cmech XJIOPDUCTOBOJOPOJTHOI M a30THOM KUCIIOT.

CMelluBaloT TpU 00beMa XJIOPUCTOBOJOPOIHON KUCIOTH (A.4.1) ¢ OTHUM 0OBEMOM a30THOM KUCIOTHI (A.4.3).
T'oTOBAT CBEXyI0 CMECh MO Mepe HEOOXONUMOCTH.

A.4.8 Tlepokcun Boxopoxa, pactsop 300 r/am>.

A.4.9 Hatpus Hutpur, pactBop 3 F/IIM3.

A.4.10 Kapbamuz, pacTsop 250 r/am>.

A.4.11 Harpus tpunonudocdar (NasP3;04()

A.4.12 Kanus mepmaHraHat, pactBop 3 F/)IMg .

A.4.13 Tpuxmopmeran (x10podopm).

A.4.14 N-B®TA, pacTBOp B TpUXJIOpMETaHEe 2,5 r/J:[M3.

PactBopsior 0,25 r N-6enzoundenunruapokcunamuia [C¢HsCON(OH)C¢Hs] B 100 cM> TpHUXIOpMeTaHa
(A.4.13). Mcnonn3yioT CBEXXEPUTOTOBICHHBIN PACTBOP MJIM TOTOBBIM PAacTBOP XpaHST B IIOCYIE M3 TEMHOTO CTEKIIA.

A.4.15 Keneso, pactsop 10 r/mm>.

B3BemmBaioT ¢ ToyHOCTBIO A0 1 Mr 5,0 T yMcTOTO Xeje3a, CBOOOTHOTO OT BaHAAMS WM C M3BECTHBIM TIO
BO3MOXHOCTH HanGoJIee HU3KUM COIepKaHMeM BaHaus. [IoMeIaoT B CTakaH BMecTHMOCTbI0 500 cM, HakpbIBatOT
€ro 4acoBBIM CTEKJIOM 1 106asmsiior 100 cM> cMecu Kucmor (A.4.7). Tlocne GypHOro BBIAEICHUS MAPOB OCTOPOXHO
HarpeBaloT 10 MOJHOr0 PACTBOPEHUS XKeJesa.

Tlo6asisiior 100 cm® x710pHO# KucaoTsl (A.4.4) 1 YBeJINUYMBAIOT TEMIIEPATYpPy HATPEBAHKsI 0 TeX IIOp, TOKa He
HayHeTCsT (IIyKTyalusi GeJIbIX MapoB XJIOPHOW KUCIOTH B cTakaHe. [IpomorkaloT BeITapMBaHKe ellie OKOJIO 3 MUH.

3aTeM COIEPXNMOE CTAKAHA OXIAXAAIOT, 106aBmsioT 100 cM> ropsiueil BOAbI M BCTPSIXMBAIOT IO PACTBOPCHHS
coneii. J1o6aBIIsSIIOT HECKOIBKO Kalleib Iepokcuaa Bogopoaa (A.4.8), HarpeBaoT IOCTEIIEHHO 10 KATICHUS U IIPOHOJI-
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XKalOT KUMSATUTD 0KOJIO 2 MUH. OXJ1aXIaioT, IIEPeHOCST B MEPHYIO KOJIOY BMeCTUMOCTHIO 500 CM3, pa30aBIISIIOT 10 METKH
BOJION M MepeMelInBaloT.

A.4.16 CrangapTHble pacTBOPbI BaHAIMS.

A.4.16.1 Bananuii, ocHOBHOI1 pacTBop 1,0 T/IM>: BBICYIIMBAIOT HECKOJBKO IPAMMOB METABAHANATA AMMOHMSI
(NH4VO3) B cymumnpHoM wikady npu 100 °C—105 °C (cMm. npumeyaHue) He MeHee | U U OXJIaXIAloT 0 KOMHATHOMI
TeMIIepaTypsl B 3KCHKaTope. B3BeIMBaIOT ¢ TOYHOCTHIO 0 1 MT 2,296 T BBICYIIICHHOTO TIPOAYKTA, MTOMEIIAIOT B CTaKaH
BMeCTUMOCThIO 600 CM3, nobasstior 400 M3 ropsyeii BOObI U OCTOPOXHO KUIISTAT 0 ITOJIHOTO pacTBOpeHMsI. OXJrax-
JAI0T, TEPEHOCST B MEPHYIO KOOy BMecTUMOCThio 1000 cM>, pa3GaBisiioT 10 METKM BOIOI M mepeMermBaior. 1 cm?
5TOTO pacTBOpa COMEPKUT | MTI BaHausI.

IMMpumeuyanue — I[lpu Temneparype BoicylnnBaHus cBbiie 110 °C BO3MOXHO pa3joXeHHMe MeTaBaHamaTa
aMMOHHMS. B CBsSI3M C 3TUM CllenyeT MOAIepKUBATh YKA3aHHYIO TeMIIepaTypy.

A.4.16.2 BaHaawii, cTaHZapTHBIA pacTBOp 50 Mr/AM>: OTGHPAIOT 5 CM> OCHOBHOTO pacTBopa (A.4.16.1) B MEpHYIO
K0JI0y BMecTUMOCThIO 100 CM3, pa30aBIISIIOT 10 METKM BOIOM M IIEpEMEIIMBAIOT. 1 cM° 3T0T0 pacTtBopa comepkut 50 MKT
BaHausl.

A.5 Ammaparypa

OO6bIuHOE 1abopaTOpHOE 000PYIOBaHUE.
CriekTpoMeTp.
Bca mepnas mocyna nomkHa cootBeTctBoBaTh TOCT 29251, TOCT 29169 wim T'OCT 1770.

A.6 OTt6op npod
Ot60p npod — o T'OCT 7565.
A.7 MeToauKa npoBeieHusl aHAIM3a

Buumanme. [Tapbl XJIOpHOI KHUCTIOTHI B3PBIBOONIACHBI B TIPUCYTCTBMM aMMMaKa, IapoB a30TUCTOM KUCIOThI MU
JIIOOBIX OPTaHUYECKHUX MaTepuasoB.

A.7.1 HaBecka

B 3aBHMCHMOCTH OT MpeArnojIaracMoii MacCOBOM MOJIM BaHAIWsI HaBECKY B3BEIIMBAIOT C TOYHOCTBIO M0 1 MT.

ITpu macce HaBecKU MPUOIUZUTELHO:

1,0 r comepxanue BaHagus — ot 0,005 % o 0,10 %;

0,50 » » » 0,10% » 0,20 %;

0,20 r » » » 0,20% » 0,50 %.

A.7.2 KOHTpOJIbHBIHA ONBIT

ITpoBOIAT KOHTPOJbHBINM OMBIT MapajuieJIbHO C OMpeAeSeHMeM IO TOil XXe caMOif METOIUKe, UCIONb3Ysl Te XKe
KOJIMYECTBAa BCEX pPEeaKTHBOB, KakK yKa3aHo B A.7.3.2 u A.7.3.3, HO 3aMeHSISI UCIIBITYeMbIi PaCTBOP PaCTBOPOM KeJie3a
(A.4.15).

A.7.3 TIpoBeneHue aHaiu3a

A.7.3.1 TlpuroroBjeHHe UCIBITYEMOTO pacTBOpa

IMomenrator HaBecKy (A.7.1) B crakaH BMECTUMOCTbIO 250 CM3, HaKpbIBAaIOT CTaKaH YaCOBBIM CTEKJIOM U 100aB-
gsor 20—30 cm® cmecn kucior (A.4.7). Tlocie GYPHOTO BBIZCICHHSI Ta30B OCTOPOXHO HArPEBAIOT O MOJHOTO
pactBopeHus mpoOsl. Jobasmsor 15—20 oM XJIOPHOM KUCIIOTHI (A.4.4), TIOBBIIIAIOT TEMIIEPATypy HarpeBaHUS 0 TeX
Mop, nmoka Oesible Mapbl XJOPHON KHUCJIOThl HE 3aMoOJHAT CTakaH, W MPOJOJIKAIOT B TeUeHUe 3 MUH BbllapvBaHUE.
Oxiaxnaior, 100aBIsTIoT okojao 30 oM’ ropsiyeii BOIBI, BCTPSIXMBAIOT IO PacTBOpPeHMs cojieid. JL0OaBIsIIOT IMepOKCHUT
Bonopozaa (A.4.8) Mo KamjsiM 10 BOCCTAHOBJEHHUSI XpOMa, MOCTENEHHO HarpeBaloT JO KUIEHUS] U BbIIEPXKUBAIOT MPU
TeMIiepatype KuneHuss 1—2 MUH Ui pa3ioXeHUsT M30bITKAa TIepoKcuIa Bomopoaa. [lociie oXjmaXaeHWs pacTBOP
unbTpy1oT yepe3 OyMaxKHbIil GUIBTP CpelaHeil MIOTHOCTU U cOOMPAIOT MUILTPAT B MEPHYIO KOJOY BMECTUMOCTBIO
100 CM3, IPOMEIBast (PUIIBTP HECKOJIBKO pa3 TeIUIoil Bomoil. Pa30aBisioT BOmOM 0 METKU U IePEeMEIINBaIOT.

A.7.3.2 OkucjieHue BaHaIust

ITomemrator 25,0 oM’ HCIIBITYyeMOro pactBopa (A.7.3.1) B IeIUTENbHYI0O BOPOHKY BMECTUMOCTBHIO 125 oM. Ho-
Gasisiior 2,0 cM> oprodocdopHoit Kicnotsl (A.4.6) 1 5,0 cM> BOLBI M BCTPSIXMBAIOT BOPOHKY BPALLATEIbHBIM ABIKE-
aueM. [obasmsioT 0,8 oM’ pacTtBopa IepMmaHraHata Kanus (A.4.12), BCTpSIXUBAIOT TAKUM Xe CIIOCOOOM M OCTaBIISIIOT
Ha 4 muH. JloGasisiior 5,0 cM> pactBopa KapGamuza (A.4.10) 1 3aTeM Z0GABISIOT 110 KArUISIM MPH MepeMeLINBaHIH
BpamaTeIbHBIM IBrkeHueM 1,0 cm” pactBopa Hutputa Hatpus (A.4.9). BeigepxuBaior 1 MuH.

A.7.3.3 Dkcrpakumsi

JloGasmstor 25,0 cM® x10prcToBOnOpoaHOi KicaoThl (A.4.2) u 10 e’ pactBopa N-BDI'A B TpuxiopMmeTaHe
(A.4.14) B nenuTebHYIO BOPOHKY U BCTPSIXMBAIOT (pasbl B TeueHue 45 c. [Tocie Toro, Kak cjiou pa3aeisitcs, Mpocylln-
BalOT OpraHUYecKylo a3y, GUIbTpys ee yepe3 UIBTPOBATLHYIO OyMmary, MOMEIICHHYI0 B OOBIYHYIO BOPOHKY, WU
yepe3 XJIOMKOBbIN afcopOeHT (BaTy), MOMEIIEHHBIN B CTBOJ AEJUTENbHON BOPOHKHU, B CYXYI0 MEPHYIO KOJIOY BMECTH-
MOCTBIO 50 eM>. Bomnyio dasy coxpansior. Jobasmsor 10,0 oM TpuxiopmeTraHa (A.4.13) K BogHOI ¢a3e, ocTaBIICICS
B JIEJIUTEJIbHOI BOPOHKE, M CHOBA BCTPsAXMBAIOT B TeueHue 30 c. JIaloT C10sM pas3aeuThCsl U COEAMHSIIOT OPTaHUYECKYIO
¢a3y ¢ OCHOBHBIM 3KCTPAKTOM, Pa30aBIISIIOT 10 METKH TpuxjaopMeTaHoOM (A.4.13) 1 mepemMelmBaOT (CM. IPUMEYaHNE).
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IMpumeuyanue — XKenareabHO co31aBaTh OMMHAKOBBIE YCIOBUS JJISI UCTIBITYEMOTO M KaJIMOPOBOYHBIX pac-
TBOPOB, IIPOBOIS KaXKIbIil pacTBOP OAWH 3a APYTMM uYepe3 BCe CTaauM aHajau3a OT oKuciaeHus BaHamus (A.7.3.2) mo

skcTpakuum (A.7.3.3), us30erast pa3BUTHSI OKpAcKW JJIs TPYIIIbl PACTBOPOB U BBIMOJHSSA KaxXayl Ipolenypy 0Oe3
3aJIepXKH, €CJIM He OTOBOPEHBI APYTHE YCIOBUA.

A.7.3.4 CrexrpodoToMeTprIeCcKOe N3MEPEHIE
ITpoBonAT cnekTpodoToMeTpryeckKoe U3MEPEHUE UCIBITYEMOIO pacTBOpa MPU JUIMHE BOJHBI OKOJIO 535 HM B

KIOBeTe AJIMHOI onTtudeckoro cios 1 cM (A.5) mocne npuBeneHus abcopOLMM K HYII0 OTHOCUTEJIBHO TPUXJIOpPMETaHa
(A.4.13).

A.7.4 KamnbpoBouHbI TpaduK

A.7.4.1 TIpurorosjeHHe KaIuOPOBOYHBIX PACTBOPOB

ITomemrator o 25,0 cM> QTMKBOTHBIX YacTeii pacTtBopa xkene3a (A.4.15) B genuTeabHbIE BOPOHKH BMECTUMOCTBIO
125 oM. J006aBis0T COOTBETCTBYIOLIME OObEMbI CTAHAAPTHOrO pacTtBopa BaHanus (A.4.16.2) 1 Boabl B COOTBETCTBUU

¢ Tabiuieir A.l, BCTpSIXMBAIOT BOPOHKY BpalllaTeIbHBIM ABMKeHUEM 110 A.7.3.2 m A.7.3.3, HO O6e3 moGaBieHUS 5 oM
BOJIBI, Kak B A.7.3.2.

Tao6numa A.l

OO6beM CTaHIAPTHOIO PacTBOpPa O61eM Botb. o’ COOTBETCTBYIOIAS KOHIIEHTPALINS
BaHaIUs, CM MBI BaHaaUs, MKI/CM
0% 5,0 0
0,5 4,5 0,5
1,0 4,0 1,0
2,0 3,0 2,0
4,0 1,0 4,0
5,0 0 5,0
*) PactBop a5t mpoBefeHUsT KOHTPOJBLHOTO OMNbITa (HYJEBO pacTBOp).

A.7.4.2 CnexTpodOTOMETPUICCKIEC N3MEPEHUS

BBIOTHSIOT CIEeKTpOohOTOMETPUYECKIE U3MEPEHUST UTST KaXI0TO PacTBOpa IMPU JJIMHE BOJHBI OKOJO 535 HM
rocJie YCTaHOBJIEHUS CIIEKTPOOTOMETpa Ha HYJIEBYIO aOCOPOIIMI0 OTHOCUTENBHO HYJIEBOTO PACTBOpa KaTuOPOBOUYHOTO
rpaduka.

A.7.4.3 TlocTtpoeHne KanmOpoBOYHOro rpaduKa

CTposIT KATMOPOBOYHBIN IpacdvK, OTKIaabIBass 3HAYCHUST aOCOPOIIMA OTHOCHTEIEHO KOHIICHTPAIINi BaHAIWs B
M3MEPSIEMBIX PACTBOPAX, BBIPAXKCHHBIX B MUKPOTpaMMaxX Ha KyOMYECKHIA CAHTUMETD.

A.8 Omnpenenenue pe3yJbTaToB

A.8.1 Oo6padGoTKa pe3yJibTaTOB
Maccoyto noio BaHanus V, %, BBIYHCIISIOT TI0 opMyJie

_ 1 C_ 1 100 50 C_
1 c (A1)
=Py Py S

IIe Py, — KOHLEHTPALWS BaHAIMsI B OKPAIICHHOM MCIIBITYEMOM PacTBope, MKT/CM?;
Py, — KOHLICHTPALMsI BAHAIKSI B PACTBOPE XOJIOCTOTO OTIbITA, MKT/CM>;
Vy — 0GbeM HCITBITYEMOTO PAacTBOpPa, CM;

V| — 00beM aTMKBOTHOM YacTH PacTBOpA, em?;

Vt — 00BeM OKpalI€HHOI'O MCIIBITYEMOI'0 pacTBopa, CM3;
m — MaccCa HaBECKH, T,

C — MaccoBasi 10J1s1 BaHa/IusI B 2KEJIE3C, UCITOJB3YEMOM I IIPOBCACHUA KOHTPOJLHOTIO OITbITa U KaIII/I6p0BKI/I, %.

A.9 IIpoTokon MCHbITAHUS

ITpoToKO UCTIBITAHMST JOJIKEH COMEPXKATh:

- BCIO MHGbOPMAIIUIO O JIabopaTOPUU U JaHHbIE aHAu3a;

- WCTIOJb30BaHHBIM METOM CO CCHUIKOM Ha HACTOSIIIMI CTaHAApPT;

- pe3yJabTaThl U GopMy 00pa3loB;

- Olepaluu, He MPeAyCMOTPEHHBIE B HACTOSIIEM CTaHIApTe WU JitoOble HeoOs13aTeIbHbIE ONEpallii, KOTOpbIE
MOTYT MOBJIUATH Ha Pe3yJabTaThl aHAIN3a.
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TMMPUIIOXEHUE b
(0o0s13aTeILHOE)

Craib 1 uyyrydn. OnpeaesieHHe COAEpKAHUSA BaAHAIMA.
Mertoa mIaMeHHO aToMHO-a0coponuonnoii cnekrpomerpun (MCO 9647:1989)

B.1 Ha3navyenwne m 00JacTh NpUMeHEHAS

Hacrosiumit ctanmapT ycTaHaBIMBAeT TUIAMEHHBIM aTOMHO-a0COPOIIMOHHBIN CTIEKTPOMETPUYECKUIT METOM OIl-
peneieHusT BaHaAWs B CTAJIM U YyTYHE.

Merton npuMeHUM ISl olpefesieHus: MaccoBoii ponu BaHaaus oT 0,005 % no 1,0 % npu ycioBUM, YTO Macca
BoJbhpamMa B HaBecKe He TpeBbllaeT 10 Mr u/win Macca TUTaHa — He 6ojee 5 MT.

b.2 HopmaTuBHBIE CCBLIKH

B HacTosIeM mpuIoXXeHUN UCIIONb30BaHbl CCHIIKKM Ha CIICAYIOIINE CTAaHIAPTHI:

T'OCT 1770—74 Tlocyma mepHasi, nabopatopHasi crekjasiHHasi. LIWiMHOpbI, MEH3YpKHu, KOJObl, MPOOHPKHU.
O01IMe TeXHNIECKUE YCIOBUS

I'OCT 7565—81 (MCO 377-2—89) YyryH, cTainb ¥ ciuiaBel. Meton oT60pa Mpod [T ONpenesieHusT XUMUuIec-
KOTo COCTaBa

T'OCT 29169—91 (MCO 648—77) Ilocyna maGoparopHasi cTeKIstHHasl. [TUIeTKy ¢ OMHON MeTKOI

T'OCT 29251—91 (MCO 385-1—84) Ilocyna naboparopHas crekisiHHas. broperku. Yacts 1. O61ime TpeGoBaHUs

B.3 CymHocTtb MeTOna

Meton OCHOBaH Ha PacTBOPEHWM HABECKU MPOOBI B XJIOPMCTOBOMOPOIHOM, a30THOM W XJIOPHOW KHCIIOTaXx,
no0OaBeHWM pacTBOpa ATIOMUHMSI B KayecTBe CIEKTpOXUMMUYeckoro Oydepa, pacmbUIeHUM DAacTBOpa B TUJIaMEHU
JNMHUTPOOKCUA-ALETUIEH, CIEKTPOMETPUUECKOM W3MEPEHUU 3HAUYEHUS TMOIJIOLIEHUSI M3TYYEHMs JIaMIIbl C TOJbIM
KaTromoM CBOOOMTHBIMM aTOMaMM Ha BaHAOWI IIpM JUIMHE BOJHEL 318,4 HM.

b.4 PeaxkTuBbI H PacTBOpBI

Ecnm Het Apyrux yKa3aHuWil, UCIIOIb3YIOT PeaKTUBbI YCTAHOBJICHHON aHAJIMTUYECKOM CTETIEHU YUCTOTHI, TUCTHII-
JINPOBAHHYIO BOMY WM BOAY SKBUBAJEHTHON YMCTOTHI.

Bb.4.1 Yucroe xene3o, conepxaiee meHee 0,0005 % BaHamus.

b.4.2 Kucnora XJ10prCTOBOIOPOAHAS, ? ~ 1,19 r/cM>.

b.4.3 Kucnora azotHas, p = 1,40 r/cm”.

b.4.4 Kucnora xiopHas, p = 1,67 /M.

b.4.5 Kucnora xjnopucroBogoponHas, p = 1,19 r/cm’, pas6asnennas 1:50.

b.4.6 Amomunuii, pactsop 20 r/nm>: pactBopsitor 90 r 6-BogHoro xiopuna amomunus (AlCl;-6H,0) B 300 oM
BOZIbI M OGABISIIOT 5 CM° XJIOPHCTOBOLOPOIHOI Kitciotsl (B.4.2), pas6asisitor Boxoil 10 500 cM> 1 mepeMeLnBaorT.

b.4.7 Banammii, cTaHgapTHBIC PACTBOPHI.

B.4.7.1 OcHoBHoi#i pactsop 2,0 r/am> BaHaLust

b.4.7.1.1 IlpuroroBieHne CTaHZAPTHOTO PaCTBOpA M3 METAJUIMIECKOTO BaHaaMs: Maccy HaBeckKu mpoOsI 1,000 r,
B3ATYIO ¢ TOYHOCTBIO 10 0,001 T' M3 BHICOKOYMCTOrO BaHamusi (YMCTOTOI > 99,9 %), pacTBopsiior B 30 cM° LApCKOii
BOJIKM [cMelnBatoT 3 o6bema xjoprucToBogopoaHoit KUcaoThl (b.4.2) ¢ 1 oobeMoM azoTHOi kucioTsl (b.4.3)]. PactBop
BBINIAPUBAIOT IIOYTH AOcyxa U Ho0aBistior 20 oM xsnopuctoBogopoaHoit kuciotel (b.4.2). PactBop oxmaxmaior u
IIEPEHOCSIT KOJTMUECTBEHHO B MEPHYIO KOJIGY BMECTUMOCTBIO 500 cM>, pas6aBIIsioT 1O METKU BOLON ¥ IIEPEMELLIIBAIOT.

1 em? sToro pactBopa comepxut 2,0 Mr BaHaaus.

b.4.7.1.2 TlpuroToBieHue pacTBOpa MeTaBaHaJaTa aMMOHMSI:

Heckomnpko rpamMmmoB MmetaBaHamata aMmmoHusti (NH4VO3) (ductotoir > 99,9 %) BHICYIIMBAIOT B CYIIMJIBHOM
mxkady mpu 100 °C—105 °C (cMm. mpuMedaHue) He MeHee 1 4 1 oxJIaxXAaloT 10 KOMHATHOM TeMIIepaTyphl B 9KCUKATOPE.
Hasecky 2,296 T BBICYIIEHHOTO MPOAYKTA MOMELIAIOT B CTAKAH BMECTHMOCTbIO 600 cM>, no6asisiior 400 cM> ropstueit
BOIBI M PACTBOPSIIOT MpPH CJIAG0M KumeHnH. OXIaXIAIOT M MEPEHOCST B MEPHYI0 KOMOY BMECTHMOCTBIO 500 oM,
pa3baBISIIOT A0 METKU BOJIOM M TEepeMelIMBaloT.

1 cM3 5TOrO pacTBOpa comepxKutT 2,0 Mr BAHAMIHSL.

IIpumevanue — [Ipu temmeparype BoicymmBaHus cBbIIe 110 °C MOXeT IPOM30MTH pa3lIoKeHUE MeTaBa-
Hagata aMmMoHUs. ClienyeT CTPOro BBIACPKMBATh YKAa3aHHYIO TEMITepaTypy BBICYLIMBAHUSI.

B.4.7.2 CranmaptHbiii pactsop 0,08 r/om>

[Momerator 10 cm® ocHoBHOrO pacrsopa (B.4.7.1) B MepHYIO KOJIGY BMecTHMOCThIO 250 cM>. Pas3GaBisiior 10
METKU BOJAOW W MepeMelInBaloT. [OTOBST CTaHAAPTHBIN pacTBOP HEMOCPEACTBEHHO Mepe MPUMEHEHUEM.

1 cm” aroro pactBopa comepxut 0,08 Mr BaHamus.
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Bb.5 Ammapartypa

Bca MepHas crekisiHHas Iocyaa JOKHaA ObiTh Kinacca A B coorBerctBuu ¢ 'OCT 29251, TOCT 29169,
T'OCT 1770.

OO0bIYHOE JTabopaTopHOE 00OPYIOBaHUE M 00OpyaOBaHue, ykazaHHoe B b.5.1.

Bb.5.1 ATomMHO-aOGCOpOLIMOHHBINA CITIEKTPOMETP.

Jlamria ¢ TTosIbIM BaHAIMEBBIM KaTOMOM; ISl 00pa30BaHUSI CTOMKOTO SICHOTO KPACHOTO TIAMEHM WCITOIBb3YIOTCS
JIOCTaTOYHO YMCThIe TMHUTPOOKCHU U alleTUJIeH, CBOOOAHBIE OT BOJbI, Macjia U BaHaAMS.

[IpumeHsIeMbIil aTOMHO-a0COPOLMOHHBIN CIIEKTPOMETP IOJKEH ITOCIEe ONTUMM3AIINM peXXruMa paboTsl o b.7.3.4
MMeTb TIpeesl YYBCTBUTEILHOCTH M XapaKTepucTUyecKyo KoHueHTpanuio (b.5.1.4), cooTBeTCTByIONIME 3HAYCHUSIM,
orpee/ieHHbIM M3roTOBUTENIEM Ipubopa, U Kpurepusim TouHoctu 1o b.5.1—b.5.1.3.

Bb.5.1.1 MunumanwHas TouHocts (B.1, npunoxenue B)

Boruucnstior ctanmaptHoe oTKiIoHeHUe 10 3HaYeHMI abcopO1My Hanbosee KOHIIEHTPUPOBAHHOTO IPaypOBOY-
Horo pactBopa. CTaHIapTHOE OTKJIOHEHUE He JOJKHO MpeBbilath 1,0 % cpenHeit abcopOiumu.

Bolunchsiior ctaHnapTHoe oTkioHeHue 10 3HaueHuit abcopOLIMM HauMeHee KOHLIEHTPUPOBAHHOTO I'PagyrupoOBOY-
HOTO pacTBopa (MCKJo4ast HyJeBoil pactBop). CTaHmapTHOe OTKJIOHEHWE He JOJDKHO TpeBbimath 0,5 % cpemHero
3HaYeHUsT abcopOIMKM HanboJiee KOHIIEHTPUPOBAHHOTO IPalyMpPOBOYHOTO PAaCcTBOPA.

Bb.5.1.2 TIpenen o6HapyxeHus (B.2, npunoxeHue B)

Ipemen o6HapyXeHUS BBIMUCIISIIOT KaK YABOCHHOE CTaHIAPTHOE OTKJIOHeHKe 10 3HaueHWit abcopOIIMK pacTBOpa,
CollepKallero COOTBETCTBYIOIIMIA 3JIEMEHT € BHIOpAHHBIM YPOBHEM KOHIIEHTPALIMM, TAIOIIMM abCOpPOIIMIO YyTh BHIIIIE,
yeM HyseBoii pactBop. [lpeaen oOHapyXeHUs] BaHAIMsI B MaTpulle, MOJOOHONH KOHEYHOMY MCIBITYEMOMY PacTBOPY
HaBeCcKU MpoObI, AOKEH ObITh MeHee 0,3 MKF/Z[M3 BaHaaus.

Bb.5.1.3 JlmneitHOCTH TpagynpoBouHoro rpaduka (B.3, mpuioxenue B)

Hakiton rpamyupoBoyHoro rpaduka mist BepxHux 20 % KOHIEHTPAaMOHHOM 001acTH (BRIPasKeHHBIN KaK U3Me-
HeHMe B aOCOpOLIMM) He TOoKeH ObITh MeHee 0,7 3HaueHMi HaKJToHA AT HUKHUX 20 % KOHLIEHTPalMOHHOM 00J1acTH,
ONpeeICHHBIX TAKUM K& CIIOCOOOM.

[nst nmpubOpoOB ¢ aBTOMATUYECKOIl TI'paJlyMpOBKOIl ¢ MPUMEHEHWEM JABYX WJIM 0oJjiee CTaHOApTHBIX 0OpaslioB
HEOOXOAMMO /10 aHaiu3a yOenUThCS C MOMOUIbIO MOKa3aHWN abCcopOIMU, YTO M3JIOXKEHHBIE BbIllle TPEOOBaHUSI K
JIMTHEMHOCTH TPayrPOBKY BBITIOHSIIUCE.

Bb.5.1.4 Xapakrepuctnueckas KoHueHTpauus (B.4, mpunoxenue B)

XapakTtepucTriyeckasli KOHUEHTpalusl BaHaIusl B MaTpuUlle, aHAJIOTMYHOW KOHEYHOMY MUCIBITYEMOMY pPacTBODY
HaBeCKM IIpOOHI, HoKHA OBITH MeHee 1,0 MKr/IIM3 BaHaIUI.

B.5.2 BcnomorartesnbHOe 000pyI0BaHHE

Hna ouenku kputepueB 1o b.5.1.1—B.5.1.3 u mag Bcex MocCHeAyOLIMX M3MEPEHUI CJieayeT HCIOJIb30BaTh
JICHTOUHBIN caMOTIMCEI] W/UI1 IIUDPOBOE CUMTHIBAIOIIEE YCTPOUCTBO.

PaciiupeHue 1ikaabsl MOXET ObITh UCOJB30BAHO IO TeX IMOP, MOKa HAOMI0JAeMblil ITyM He MPEeBLICUT MOTpell-
HOCTb CUMTBIBAIOILIETO YCTPOMCTBA, U BCETAa PEKOMEHIYETCsl UCIOIb30BaTh ISl 3HaUeHuit abcopouru Huke 0,1.

Ecnmn HeoOGXoaMMo HCIMOJIb30BaTh pacIIMpEeHMe IIKajdbl, a MPUOOP He MMEET YCTPOMCTBA ISl OIpeneIeHUs
3HaYeHUST KO3 PUIIMEHTa pacCIIMPeHNs IKAJbI, 3TO 3HAYEHUE MOXET ObITh pACCYMTAHO TTPOCTHIM JeIEHHEeM 3HAYCHU I
abcopOLIMKM COOTBETCTBYIOLIETO PACTBOPA, MOJYUYEHHBIX C pacIllIMpeHUeM U 06e3 paclliMpeHMsl 1IKab.

B.6 Ot60p obpasuos
OT160p 06pa3ioB poBoIsT B cootBeTcTBUU ¢ TOCT 7565.
b.7 IlpoBenenne ananmusa

Buumanue. [Tapbl XJI0pHOI KHUCIOTHI B3pbIBOOMACHBI B MPUCYTCTBUU aMMMaKa, MapoB a30TUCTOM KUCIOThI WU
JIIOOBIX OPTraHUYECKUX MaTepuasoB.

B.7.1 HaBecka npo0bl

B 3aBHCcHMOCTH OT MpeanoaaraeMoil MacCOBOM MOJM BaHAAMsSI HABECKM B3BEIIMBAIOT:

1,00 r — npu maccoBoii monu BaHaaust ot 0,005 % mo 0,2 % ¢ tounoctbio 10 0,001 T;

0,2 r — mipu maccoBoit gone BaHamust oT 0,2 % mo 1,0 % ¢ tounocteio g0 0,0002 T.

B.7.2 KoHTpOJbHDIA ONBIT

[TapannenbHO ¢ onpenejeHUeM MO TOW Xe caMOil METOAMKE MPOBOMAT KOHTPOJbHBIN OMbBIT, UCIONb3YS TE XKe
KOJIMYeCTBa BCeX peakTUBOB, BKitouas uyuctoe xene3o (b.4.1).

B.7.3 Onpenenenue

Bb.7.3.1 TlpuroroBieHue UCIILITYEMOTO pacTBOpa

ITomemator HaBecky (b.7.1) B crakaH BMecTUMOCTBIO 250 oMS. Hob6asmsoT 10 oM’ XJIOPUCTOBOIOPOTHON KHC-
notel (b.4.2) u 4 cM> a30THOI KHCIOTHI (b.4.3), HakpBIBAIOT CTaKaH 4acOBBIM cTekiaoM. Ilociie mpekpalleHusT BCIle-
HuBaHus1 106asysioT 10 em® xiopHoit Kic1ots! (B.4.4) 1 BHITAPUBAIOT PACTBOP [0 MAPOB XJIOPHON KUCIOTHL. CHUMAIOT
4acoBOE€ CTEKJIO M BbIMAPUBAIOT J0 MOJHON OTTOHKU MapoB XJIOPHOM KHCIIOTHI.

Oxaxnaror, 1o0asstioT 10 oM xyopucToBogopoaHoit kuciotsl (b.4.2) u 20 cM° BOIBI U OCTOPOXKHO HAarpeBaroT
JIO pacTBOpeHUsI coneit. OTOUILTPOBBIBAIOT PACTBOP Yepe3 UILTP CpelHEel TUIOTHOCTA B MEPHYIO KOJIOY BMECTHMMOC-
Thi0 100 cM>. TTpombiBatoT GUIBTP C OCAAKOM TEILJION pa3daBIeHHOM XJI0pUcTOBOAOpoaAHOI KucnoToit (b.4.5), cobupast
IIPOMBIBHBIE BOIBI B Ty e Kosiby. PacTBop oxmaxaior, 1o6asmsior 10 cm’ pactsopa amomutusi (B.4.6), pas6asisior
BOMIOI 10 METKU U TIePeMEeIINBAIOT.
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Bb.7.3.2 IlpuroroBieHue rpagynpOBOYHEBIX PACTBOPOB

b.7.3.2.1 TIpu maccoBoii nonie BaHaaust MeHee 0,2 %

Ot16upaloT B 7 CTaKaHOB BMECTUMOCTBIO 250 oM 1o (1,00 +0,01) r yuctoro xene3a (b.4.1), mobasnsaoT o 10 oM
xiopuctoBomoponaHoii kuciotel (b.4.2) u 4 CM> a30THOM KHMCJIOTHI (b.4.3), HaKpBHIBAIOT CTaKaHEI YaCOBHIM CTEKJIOM.
ITocne npexkpalleHus: BCIEHUBAHUSI paCTBOPbI OXJIaXKIaloT, 3aTeM J00aBisioT U3 OlopeTku pactBop BaHanus (b.4.7.2)
B COOTBETCTBUU C Tabnuuei b.1.

Tao6nunoa b.1

O06beM CTaHAAPTHOTO pacTBOpa BaHAMWS, o™’ Macca BaHagus, MT

0*) 0
2,5 0,20
5,0 0,40

10,0 0,80

15,0 1,20

20,0 1,60

25,0 2,00

*) PacTtBop mis1 mpoBeaeHMST KOHTPOJIHHOTO ONbITa (HYJIEBOI pacTBOD).

OmnpeneneHue IMpoAOJDKAIOT, Kak yka3zaHo B b.7.3.1, HaumHasa co coB: «1o6aBisor 10 oM’ XJIODHOM KUCJIOTBI
(b.4.4)».

B.7.3.2.2 Tlpu maccoBoii none BaHagus ot 0,2 % no 1,0 %

Ot16upaiorT B 7 cTaKaHOB BMECTUMOCTBIO 250 CM> HaBECKM YHCTOTO XKene3a (0,20 = 0,01) r ¥ COOTBETCTBEHHO
no6assiior mo 10 oM’ xsopucToBogopoaHoit kuciothl (b.4.2) u 4 cM? a30THOI# KUCIIOTHI (b.4.3) 1 HaKPHIBAIOT CTaKAHBI
yacoBbIM cTekyoM. [locie mpekpallleHus BCIIEHWBAHUST OXJIAXIAIOT, 3aTeM JO0OaBJSIIOT M3 OIOPETKU CTaHIAPTHBIN
pactBop BaHamust (b.4.7.2) B coorBercTBUM ¢ Tabmuieii B.1. IIpomoickaioT ompeneneHme, Kak ommcadHo B b.7.3.1,
HAYMHAs O CIOB: «1oGaisiior 10 cm? xJIopHOI KucaoThl (b.4.4)».

b.7.3.3 Hactpoiika aToMHO-a0COpOILIMOHHOIO CIIeKTpOMeTpa npuBeacHa B Tabnuie b.2.

Tao6numa b.2

Tun namMbl C moJibIM KaTOAOM Ha BaHAOuWii

JlmHa BOJIHBI 318,4 um

TTnams JAVMHATPOOKCHUI-aLIETUIIEH, TIIaMsl C KpacHbIM (haKeJIoM, OTpEeryJMpoBaHHOE
Ha MaKCUMAaJIbHYIO YyBCTBUTEIIBHOCTb 10 BaHAAMIO

Tok naMribl ITo pekoMeHIALIMM U3TOTOBUTEISI

Iupuna meau To xe

ITpumeuanue— [lo peKOMeHIAUM U3TOTOBUTENSI HEOOXOAMMO COOJIIOAATH ClieAylolliue Mepbl Oe3ormac-
HOCTH:

- YYUTBIBATh B3PbIBUATYIO MPUPOAY alleTUJIeHA MPU PEryJUPOBKAX, CBSI3aHHBIX C €ro MoTpebIeHueM;

- 3alMIIAaTh IJIa3a oIepaTopa OT YIbTPa(HrOIeTOBOrO U3IYYEeHUsI C IIOMOILIBIO CBETO(DMIBTPA;

- OYMLIATH TOJOBKY TOPEJIKM OT Harapa, T.K. IUIOXO OYMIIEHHAs FOPEIKa MOXET 1aBaTh BCIIBILIKM,
CJICINTH 32 TeM, YTOOBI CH(OH OBUT 3aII0JTHEH BOMOA.

b.7.3.4 Ontummzanusa pexuma paboThl aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETpa

Heobxoaumo cobmtonaTh MHCTPYKIIMIO U3TOTOBUTESI MIPU MOATOTOBKEe NMpubopa K padote. [Tocie Toro, Kak ToK
JIAMITBI, JJTMHA BOJIHBI M TIOTOK Ta3a OTPETYJIMPOBaHBI M TOpeaKa 3aXKeHa, PacHbUISIOT BOMY O YCTaHOBJICHUSI
CTaOMJIBHBIX TTOKa3aHU1 TIprbopa.

YcraHaBauBaloT 3HaYeHHEe abcopOLMU Ha HYJb, pacmblisis HyJeBo# pactBop (b.7.3.2).

BriOupaloT BpeMst MHTETPUPOBAHUST WIM HACTPOUMKY 3aTyXaHUS JJISI TOTO, YTOOBI MTOJy4aTh YCTOMYUBBIN CUTHAT
IIJIS1 BBITIOJTHEHUSI KpuTepueB TouyHocty 1o b.5.1.1—b.5.1.3.

Perymupytot miaMsi, 4TOOBI MOJIYIUTD KPACHBIN (hakesI IIaMeH! BeICOTOM 0Koj10 20 MM. [TooyepeaHo pacbLIsSIOT
IpalyMpOBOYHbBIE PACTBOPHI HanboJiee KOHIICHTPUPOBAHHBIN 1 HYJIEBOM, PETYIUPYS IMOTOK ra3a 1 MOJIOXKEHHUE TOPEJIKI
(rOpU30HTAJILHOE, BEPTUMKAJIBHOE U YIJIOBOE) 0 TeX IMOp, MOKa Pa3HOCTb B 3HAUYEHUSIX abCOPOIIMU MEXIy STUMU
IpayMpOBOYHBIMM PACTBOPAMM HE CTaHET MaKCMMAaJIbHOMU. [TpoBepsioT, YTOOBI CIIEKTPOMETpP OBLI TOYHO BBIBEICH Ha
HYXHYIO JUIMHY BOJHBI. OnieHuBaioT Kputepuu 1mo b.5.1.1—b.5.1.3 u nonoimHUTeIbHO BHITIOIHSIIOT TpeboBanue b.5.1.4
JUTSl TApaHTUM TOTO, YTO MPUOOP MOATOTOBJEH TSI UBMEPEHUSI.

Bb.7.3.5 CnexrpoMmeTpuiecKre U3MEPEHUST

YcTraHaBaMBalOT pacliMpeHre IKalbl TaK, YTOObl HamboJiee KOHLUEHTPUPOBAHHBIN TPaayWpPOBOUYHBIA PacTBOP
JlaBaJl OTKJIOHEHME, OJIM3KOE K TMOJTHOM 1IKaje. PacmblIsioT rpagyMpoBOYHBIE PACTBOPHI B BO3PACTAOIIEM TIOPSIIKE,
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COOTBETCTBEHHO ITOBTOPSISI U3MEPEHUS O TeX IMOp, MOoKa KaXIblii U3 HUX OyAeT maBaTh YCTAaHOBJIEHHYIO TOYHOCTD,
TakuM 00pa3oM IMOKa3bIBasi, YTO MPUOOP TOCTUT 3aJaHHON CTAOMIBLHOCTU. BrIOMpaloT 1Ba rpagyupoOBOYHBIX PACTBOpA.
PactBop 1, nmeronuii abcopOLMI0 YyTh HIKE, YeM Yy KUCIIBITYeMOIO PacTBOpa, M PacTBOp 2, MMEIOIIN abcopOLio
YyTh BBIIIEe, YeM Y UCITBITYEMOTO PacTBOPA.

PacnbLisitoT pacTBOphI CHayasla B BO3pacTalolleM, 3aTeM B yObIBAIOIIEM MOPSIAKE C KOHTPOJIUPYEMbIM PACTBOPOM
B KaueCTBE CPEIHETO pacTBOpa, B KaXKIOM CiIydae M3Mepsiss abCOpOILIMIO OTHOCUTELHO BOIBI.

CHoBa pacrbUISIOT MOJHBIN HAOOP rpaTyMpPOBOYHBIX PACTBOPOB (CM. TpUMeyaHue). DTH onepalii HEBO3MOXHO
BBIMOJIHATH HAa aBTOMAaTUYECKUX MpUOOpax, KOTOpbie MPUHMMAIOT TOJbKO N1BA I'palydupOBOYHBIX pacTBopa. B atom
caydae pacTBOpBl 1 M 2 He cieayeT MPUMEHSTH I MEpPBUYHOM TpamydpoBKHM, HO MX MOXHO TPOaHAIM3UPOBAThH
MOOYEPETHO C KOHTPOJMPYEMBIM PacTBOpOM. PacmblIsiiOT rpalyupOBOUYHbBIE PACTBOPHI C HEOOJBIIMMU MHTEpBaIaMu
BpEMEHH B MPOLECCe U3MEPEHUS UCTTBITYEMBIX PAaCTBOPOB.

Ecnm pe3ynbTaThl CTAHOBITCS HETOYHBIMH, TO HEOOXOIUMO OYMCTUTH TOPEIKY OT 3arpsi3HEHMS.

ITosryyator abcopO1MIO KaXI0TO TPafyupOBOYHOTO pacTBOpa.

IMony4yator 3HaYeHMEe abCOPOIIMM UCTTBITYEMOT'0 pacTBOpa U CpefHee 3HaueHHe abcopOLIMU pacTBOpa KOHTPOJIb-
HOT'O OIbITA.

Ilo rpamynpoBounomy rpaduky (b.7.4) mepeBomsT 3HaueHHE aOCOPOLIMM MCIBITYEMOIO PacTBOpa M pacTBOpa
KOHTPOJIBHOTO OTTbITAa B KOHIICHTPALIVIO BaHAIHSI.

IMIpumeuanue— [Ipy NpUMEeHEHUN XJIOPHON KHUCIIOTHI COOJTIONAIOT CIICAYIOIINE MEPHI MPEIOCTOPOKHOCTH:

- PaCIBUISIIOT BCE PAaCTBOPHI B TeUEHME KPaTYaillero rmepuoaa BpeMEHH;

- BCErIa pacbUISIOT JMCTUUIMPOBAHHYIO BOAY B ITPOMEXYTKAX MEXIY PACIbUIEHUEM MCIIBITYEMBIX PACTBOPOB,
PacTBOPOB /ISl KOHTPOJIBHOTO OIbITA M/WIX IPaLyuPOBOYHBIX PACTBOPOB. JIOBOIAT 10 MUHMMYMa BCaChIBAHKME BO3MyXa;

- YacTO OYMINAIOT TOPEJIKY, He MOMYyCKasl e¢ 3arpsi3HEHHsI, M TIOJTHOCTBIO TTPOMBIBAIOT €€ BHYTPHM U CHAPYXU;

- obecrieynBaloT oreparopa yIIHBIMUA IIPOTEKTOPaMU M 3alIUTHBIMUA OYKaAMMU.

B.7.4 TlocTtpoenue rpanxynpoBoYHOro rpaguka

HeobxonumMo cTpouTh OTAEAbHbIN IPaayupPOBOUHBIN IrpaduK JJIsl KAXAO0W CepuUd U3MEPEHUI U KaXI0ro oXuaa-
€MOTO0 Jrarna3oHa cofepKaHWs BaHaIusI.

ITpu Mcrnonb30BaHUM YUCTHIX METAJIOB M PEaKTUBOB HYJIEBOW PACTBOP JOJIKEH aBaTh HECYILIECTBEHHO MaTylo
abcopO1uio. B aToM ciayyae cTposIT rpalyupoBOUYHbIN TpaduK, OTKIAAbIBasl cpelHee 3HaueHne abcopOLrU rpasyupo-
BOYHBLIX PACTBOPOB Ha OCSIX KOOPIMHAT OTHOCUTENILHO COAEPXKAHWS BaHAmWs B MHUKpoOrpaMMax Ha MWLIAJIUTP.
CpaBHUMBAIOT 3HaUeHHE abCOPOIMY aHAIM3UPYEMOIO pacTBOpa M 3HaueHHe abcopOLMU ABYX OIMXKAMIIMX Tpagyupo-
BOYHBIX PACTBOPOB MO rpaduky.

Ecnm HyneBoit pacTBOp MMeET 3HAUUTEIBHYIO a0COpPOIINIO, TO TpebyeTcs GoJiee MoTHas MeToauKa. B aToM cirydae
KOHLIEHTPALIMIO BaHAIusl B HYJIEBOM PacTBOPE Pz MKI/CM”, pacCUMTHIBAIOT MO (opMyIie

Ay

I A (B.1)
Pz = Pei Acl_AZ,

IIe P.; — KOHLIEHTpALMs BaHaIusl, 100aBJIeHHAasl K IEPBOMY IpalyMPOBOYHOMY PacTBODY, MKr/eM>;
Az — 3HaueHUe abcopOLMU HYJIEBOTO PacTBOpPA;
A, — 3HaueHue abcopOLMU MEePBOro rpajyrpoBOYHOIO PacTBOpa.

[MonmyueHHOe 3Ha4YeHNE Py NOOABMISIOT K KaXI0H HOMMHATBHON KOHLEHTPALMHU IS TTOJYYEHUS TPagynpoBOY-
Horo rpaduka, MPOXOSIIEro uyepe3 Hayajao KoopauHar. CpaBHMBAIOT 3HaueHUEe abCOpOIMM HYJIEBOrO pacTBOpa,
aHaJIM3MPYEMOro pacTBOpa M ABYX OJNMKAWIIMX IPaayMpPOBOUYHBIX PACTBOPOB C 3TUM Ipad®uKoM. BHIYMTAIOT KOHIIEHT-
paluro HyJeBOTO pacTBOpa M3 KOHIEHTPALIMI IPYTUX pacTBOPOB.

CTposIT IpayupOBOYHbIN rpaduK, OTKIAbIBasl 3HAYeHUsI aOCOPOLIMU TPaayUpOBOYHBIX PACTBOPOB B 3aBUCH-
MOCTH OT COIEP>KaHUSI BaHAAMSI, BBIPAXKEHHOTO B MUKpOTrpaMMax Ha Kyouueckuii caHtumeTp. CpaBHUBAIOT aOCOPOIIUIO
JUTSL IBYX OJIMDKAMIINX TPaayUPOBOYHBIX PACTBOPOB ¢ rpadpmkoM. Eciii Ba rpaaynpoBOYHBIX ITOKa3aHUS HE OTJIUYAIOTCS
oT rpacduka 6ojee, YeM 3TO MO3BOJISIET KPUTEPUIN TOUHOCTH, TO MOKA3aHUSI aHAJTM3UPYEMOTO pacTBOpa TakxKe MprueM-
JIEMBI.

B.8 O6paGoTKa pe3ybTaToB

Bb.8.1 Maccoyto nomo BaHanust Wy, %, BEIMUCISIOT 110 hopmyIie

(Po—pp 100 100 Po—P
WVZO—I._+ =L+C, (b.2)
106 m 100 m
e Py — KOHIIEHTPALMs BaHAIWs B aHAIN3MPYEMOM pPacTBOpE, OIpesiesieHHast u3 rpagynpoBouHoro rpaduka (b.7.4),
MKT/cM>;
P — KOHLEHTpaLus BaHaIus B pacTBOpe KOHTposibHOro onbita (b.7.2), MKr/(:M3 ;
C — MaccoBas IoJisT BaHaIusI B XKeJje3e, UCIOJIb3yeMOM LISl KOHTPOJIBHOTO OIbITa, %;
m — Macca HaBeCKU TMPOOHI, T.
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B.9 IIporokon ucnbiTanus

ITpoTokon UCTIBITAHMST JOJIKEH COMEPXKATh:

- BCIO MHGMOPMAIIUIO O JIabopaTOPUN M JaHHBIX aHAIN3a,

- HCMOJb30BaHHbBII METOJ CO CChUIKOM Ha HACTOSIIIMI CTaHAAPT;

- pe3ynbTathl U GOpMy 0Opa3lioB;

- 0COOEHHOCTH, 3aMEUYCHHBIE B X0 MPOBEIECHUS aHaIN3a,;

- olepaluu, He NMPeayCMOTPEHHbIE B HACTOSIIEM CTaHIApTe WU JItoOble HeoOs13aTeIbHbIE ONepallii, KOTOpbIe
MOTYT MOBJIUATH HA Pe3yJabTaThl aHAIN3a.

MMPUTOXEHUE B
(obs13aTebHOE)

MeToauKH 115 onpenesieHns] HHCTPYMEHTAJIbHBIX KPHTEPHEB NMPHOOpa

B.1 Onpenenenne MUHMMAJILHOH TOYHOCTH
Pacnisuisiior HanboIee KOHLUEHTPUPOBAHHBIN IpaaynpoBoUYHBIi pacTBop 10 pa3s, momyyaror 10 OTAENBHBIX MMOKa-

3aHUil abcopOLMK A4 U PaCCUUTHIBAIOT CPEeAHEe 3HAUCHUE A .
PacnibuisiioT HaMMeHee KOHLEHTPUPOBAaHHBIN IPafyMpOBOYHBINM pacTBOP (MCKIII0Yasl HYJIE€BOI IPagynpOBOYHBII

pactBop) 10 pa3, monyyaioT noka3aHusl 3HaYeHUI1 abcopOLIU Ap U PACCUMTHIBAIOT CpeHee 3HaUeHue Ap.
1

CraHgapTHbie OTKJIOHeHUsI Sy 1 Sp Haubojiee M HaMMeHee KOHIIEHTPUPOBAHHBIX PACTBOPOB COOTBETCTBEHHO
ITOJTYJal0OT U3 YpaBHEHMI

(B.1)

(B.2)

MuHuManbHas TOYHOCTh HamboJiee 1 HauMeHee KOHLCHTPUPOBAHHLIX I'paaAyNnPOBOYHBLIX PACTBOPOB IMOJYYCHA

u3 Sy l_ﬂ) uSg- l_ﬂ) COOTBETCTBEHHO.

Y Ap
B.2 Onpenenenne npenena o0HAPYKEHHS Pmin

T'oToBsAT IBa pacTBOpa C TEM Xe XMUMUYECKMM COCTAaBOM, UTO M pacTBOp 0Opasiia, HO MaccoBasl HOJIsI OIpeaesi-
€MOro dJeMEeHTa B OJHOM M3 HUX JIOJKHA ObITh TAaKOi, YTOObI M3BECTHAsi KOHIEHTpalus p’ naBaia abcopbuuio A,
npuban3uTeabHo paBHyto 0,01, BTOpoit pacTBOp CIYXUT B KaueCTBE KOHTPOJBHOIO OMbITa ¢ abcopOuuent Ay.

Pacnbuisitor pacTBopbl Kaxbiid 1o 10 pa3, 3amuchiBasi Kaxmaoe nmokasaHue B TedeHue 10 ¢ M MCHoib3yst JoCTa-
TOYHOE PaclIMpeHKe LIKajbl Ui TOrO, YTOObI ClIeJaTh OTKJIOHEHUE B CUTHAJIE SCHO BUAUMBIM.

Brruucrsiior cpenHiolo abcopOumio u3 nokasanuit A’ u Ay. CraHmapTHoe OTKJIOHEHUE S, - BBIUUCISIIOT 10 (op-
MyJ1e

S (4 - A) (B.3)
9 b

rae A/ — UHOIMBUAYaJIBHO U3MEPEHHOE NOKa3aHUe abcopouuy;

SA':

A’ — cpenHee 3HaueHuUe U3 A; .
[penen 4yBCTBUTEIBHOCTU Ppyjn OTPEALIISIOT 10 hopMyJie
p' S A k

min =

A - A

(B.4)

(k 0OBIYHO OepeTcsl paBHBIM 2).

B.3 Kputepuii 1MHeiiHOCTH rpagyMpOBOYHON KPUBOI

ITocne moctpoeHusi rpaagyupoBoYHOTO rpaduka (pucyHok B.1), mpexae yeM ero mpuMeHsITb, HEOOXOAMMO
TIPOBEPUTD €TI0 TMHEMHOCTD. JIJIsT 3TOTO OIpenesioT abcopo1nio A, cooTBeTcTBYOMIYI0 20 % nuara3zoHa KOHIEHTpaIuit
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B obnacTu BepxHeil yacTu rpaduka, u abcopOuuio B, cooTBeTcTBYOLIYI0 HUXHUM 20 % nuana3oHa KOHLIEHTPALIMIA.
PaccuureiBator otHowmenue A:B. OHO He HOKHO ObITh MeHee 0,7.

o5
< |
______________ |
|
|
| |
g | |
8 | I
a | |
o
3] | |
©
< I |
| |
| |
| |
N | I
I | |
Q | | |
| | |
| | |
0 | | | | |
20 40 60 80 100
20 % KoHLeHTpaLmoHHas 20 %
wkana
HwxHre 20 % BepxHue 20 %
KOHLEHTpaLNOHHON KOHL,EHTpaLNOHHON
obnactu obnactu
Pucynok B.1

B.4 Onpenenenne XxapakTepucTHYECKOH KOHIEHTPALMH Py

T'oTOBSIT pacTBOp C TEM X€ XMMUYECKHM COCTaBOM, UTO M PAcTBOp 00pasiia, HO C M3BECTHBbIM COAEpKaHUEM
Onpe/esisIeMOro 2JIeMeHTa, YTOObI MOJIYYUTh abCopOInIo A, MPUOIU3UTEILHO paBHyo 0,1.

PacnbuisitoT pacTBOp ¢ KOHLIEHTpAaLMEH P M PACTBOP XOJIOCTOTO OMBITA U M3MEPSIOT abcopobunio A u A, 6e3
pacuIMpeHUsT UIKAaJIbI.

XapakTepucTUIecKyl0 KOHIIEHTPALIO Py, MKI/CM3 , PACCUUTHIBAIOT IO (hopMyJIe

_ p0,004-4 BS
=" (B.5)
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K 'OCT 12351—-2003 (MCO 4942:1988, UCO 9647:1989) Crann aernposan-
Hble H BbICOKOJIETHPOBaHHbIe. MeTOAbI ONpe/eieHNs BAHAIUA

B xakoMm Mmecte

Haneyatano
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[IpenucnoBue.
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