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Mon-tin brone:.
Method for the determination of copper.

ORCTY 17049

Mara seenenns 010179

HacroaiMil cranaapT YCTAHARIHEAST IPARMMETPHYSCKHH IWMeKTROIHTHYEC KHA MeTO Onpeaene Hus
MelH b GeaotonaHiy Gponax no FOCT 18175, T'OCT 614 w FOCT 493,

MeTon oCcHOBAH HA BRIIENSHHA MeIH WISKTPHUIHIOM NpH cute Toka 1,3—2A, npeliHEaHHN Belae-
MHBLIETOCH HA KATOAS OCANKA MEAW W ONPeleleMHl OCTARue e B IeKTPOANTE Ml MeTOIAME! ATOMHOH
aboophuHK B NIaMeHH AleTHIeH — BO3OyX MpH AMHe Bodsel 3247 iM o oTOMeTPHYSCKHM © KV TTPHI0-
HOM.

(Hamenennan penasnna, Ham, Me 1, 2.

1. OBUIME TPEEOBAHMA

1.1. Ofupe TpefoRaHia K MeTOIY aHaIH3a — no NOCT 25046 ¢ tonodHedHes: 3a peayibTaT aHaniia
NPHHHMAKRT cpegdeapudiMeTHIeckoe Tpex (ABVE) MapallenbHuiy onpeieneHHil.
(Hamenennan penaknus, Ham, Ne 1, 2.

1. ATITIAPATYPA, PEAKTHERI M1 PACTRBOPLI

FACKTPOIMIHAA YCTAHORKE € COTUATEIMME MIATHHOBLME WiekTpoaady no [OCT 6563,
AToMHO-a0CopOUHOHHEN COSKTPOMETD ¢ HCTOUHHMEKOM HITVUEHME 118 MeIH.
POTOXIEKTPOKOIOPHUMETD WIH CHEETPOROTOMET.

Kucnora azotuad no NOCT 4461 w pasfasaenman 11 w 122

Kncnora dropdcrosogopoauas no [OCT 10484,

Kucnora cepuaa no DOCT 4204 w pasbannensas 121, 14, 1500w 1:949

IMaopasun ceproxucawil no NOCT 3841, pactoop 10 rfow®.

CnMpT 3THNOBLIHA perTHdUkoBaHuLl o DOCT 1R300,

Asimonnil ceprokncnil no NOCT 37649,

Kncnora Gposucropogoponian oo DOCT 20632,

Kucnora Gopeag no DOCT 18704,

Cuect LA pacTeopednd 1 TOTOBAT ChedyiolHs odpazon: K 600 ca® pacToopa a3oTHON KHCOTR,
pasbapaennodd 11, noGamsor 40 cv® dropucToronoponiod kacioTel, 13 r GopHoll KHCIOTEL, TEpeMe-
IMBAIOT W DonuEoeT pogoil oo 1000 ca’. PacThop XpaHaT B MOTHITHIE HOBOM COCYIIE,

Kucnora nusonnad no DOCT 10454,

Kncnora cvnbasvuuosag no DOCT 4478, pactoop 100 r/m’.

bpost mo DOCT 2109,

Cuech 1nd pacTeopeddd 1, roToRaT cMelMmaiHes TeEATH 00LEMOD BPoMHACTOROIODOIHOH KHCNo-
ThI C OIHMM OOBEMOM DPOMA.

AnmHaK Boaae no FOCT 3760 w pasGamaenniriy 134,

Mowenuna no FOCT 6691, pactoop 10 r/ma’.

Hananwe ofenansnoe MMepenewaTka BOCHPELIEHA
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JIMMOHHOKHCALH aMMOHHE, PACTROP, FOTOBAT COSIVEMLMM 0Dpazos: [30 ©r aMMOHHOH KHCIOTE
pacTeopaoT B AN cs’ soasl, nobapnAwT npH nepeMeHBandi 100 o’ KOMUEHTPHPOBAHHOTO PACTBODA
AMMHAKA, OXTEKIAKNT, gobapaswoT ewe 100 o’ aMMHaKa, ONIAKIAKT W A0THBAI0T Boa0i 10 obLema
PO e’

brec—UuHKI0re KCAHOH —0KCATHA —IHTHAPAZoH (KYIPHI0H), PACTEOP, FOTOBAT CReIyIOmHM oopazon;
2.5 KNTIPHIO0HA PACTEOPAKT NPH NepesMellimEaimn B 900 e’ poasl npu Tesnepatype 60—70 "C.

[Nocne oxazageHHE PACTEOR IHALTPYEST B TEMHLIN CTEKIHHHLIH COCYI, JOMHBAKDT BOION 10 00LEMA
1000 ey, Pacteop romen 10 gueii.

Mene no DOCT 239 ¢ maccosoll noneil Menou He meHes 99 9%,

CTaHIAPTHEE PACTEOPLL MedH.

Pactoop A roToRar creayviomms ofpaios: 0.5 rosenn pacteopmioT & 10 cud asoTHol KHCTOTLL,
pasbamaennol 111, vOAMAKOT OKHCHE  a3oTa KHNAYMeHHeM, MepeHOCAT B Mepiyry Koaby BMeCTHMOCTLI0
S00 ca?, I0THBAKT 10 METKH BOOO M NepeMellHBAIoT,

1 en® pacTeopa A comepsut 0,001 r Mean.

Pactoop B roTopaT crenyiommy odpatos: 10 cu’ pacToopa A NOMEMEAKT B MERHVIO KOO0y BMEcTH-
MOCTER 100 cal?, TONHBAIOT 10 METEH BOIOH H e perMe lIHBAIDT.

1 ew® pacteopa b conepout 0,0001 © vemn.

(Hamenennas penakuus, Ham, Ne 1)

3 [NPOBEJEHHE AHATTH3A

3.1 as cnnapos, He COAEPHANNRX 0A0BA, CEBHNLA H KpeMHEA

Hapecky Gpomisl saccoil 0,511 NoMEWAIDT B CTAKAM BMECTHMOCTLE 250300 cu’, aobannaior
15 v azorHodl kucroTe, pasfasneddod 111, HAKPLIBAWOT YACOBEM CTEKIOM M PACTROPAKT B3 Harpeni-
HHA, a 3aTes NpH Harpesaddi, [locne PacTBEopeH ] HABECKH M YIaneHHd OKHCIOE al0Ta KHIAYeHHE
OOMBIBAINT CTEKIO W CTEHKH CTAKAWa nomoi, pasfaniaoT pacTeop monoil 1o [00—150 oy’ npuaibaoT
7 cwt’ cepHoill KHChoTh, paibamtersol 14, W BROSTAIOT MENk WIEKTPOMMI0A.

DAeKTPOTHS BEOYT ApH cuae Toka 1,52 A nampsaskesnsn 2.5 B npy nepeseliiBanimg,

JLia cnoapon ¢ MaccoBoil qoneil Kedesa Wi Mapranua cesime 1% 1o8apnaioT Bo BREMA WIEKTROITHIA
HeGONLITHMA TopuHAsy 1,0— 1.5 eu’ pacTiopa CepUOKHCTOND FHAPAINHA.

IMocne obecupeUHBAHHA PACTEOPE CTEHEH CTAKAHA M BRICTYVIAKIIINE YACTH WIEKTPOAOE OOMEIBAKOT
poaoil, 1ofanmoT oKoao 20 cd’ BoAL 1 OpOITAAIT WIEKTPOIHS ele b Tedenne 1015 mun. Econ una
MOTPYEeHHOH 9aCTH KATORA ME11 HE BEUISTNIACE, JISKTPOIHS CUHTAOT 3aKoHYeHHEM. B npoTHRHOM couy-
yae WMEKTPOIHT BedyT emme 30 vHl M BHOBL KOHTPOMHPYIOT MOIHOTY BLUTETeHNA MeIu.

Mo oxkoHMaHMH JAEKTPOTAZE, HE BLIKTOYAR TOKE, ONOIackHBAIOT 3NeKTPOOL HI APOMBBLIKH BO-
Ol Jares BRIKIIOYAIOT TOK H OPOMBIEINT KaTO0 © Melb, NOFpyELs €ro NooHepelHo B TPH CTakaMa ¢
OHCTHITHPOBAHHOH Bodoll, 3aTeM NOrPYEAIDT B CTAKAH C JTHIOBMM COHpTOM. KaTod BRCVIIHBAIOT TIPH
(1E£3) "C 00 NoCTOAHHON MacCH, OXTARIAINT M BIES I HEART.

(HMamenennan penakmma, HMam, Ne 2).

3.2, [lna cnasos, cOOEpEHANAY KpemuHil

Hapecky Gponse Maccol 1 ¢ NOMelIAnT B IASTHHROEYIO damky, npundeanT 10 cu® asoreaoii kucio-

Thi, padGarnenmod 111, 2—3 cu® PTOPHCTOROEOPOANON KHCIOTE W HAKPEIBAIOT KPLHIIKON B hroporum-
CTa HOH MmAaTHHbl. [locne pacTeopeHHs BLRINAPHBAKDT 00 HeBOABIIOTO 00BLEMA (20 NOIVIEHHA BTREHBY
conei ).

FaTes NPCIHBAT 5 oM’ ceproil KMCNoTe, paidantedHoi 131, 0 DLIMAPHBAKT PACTREOR 10 BLITETE-
HHA GeToro AeiMa cephiol KHCIoTRL Yaluky oxlasaanT, pacTeopaioT coi B 30—40 cx® xoaoaHol poas!,
PACTEOR HATPEBAIOT, MEPEHOCAT B CTAKAM BMECTHMOCTEIO 250300 ca’, moampaor moooil oo 10—
130 cw®, npummeant § oy’ asoruol kucaore, pasfangenmod 111 0 DEOTHOT MEOE JEKTPOTHIOM, KAK
yEazaHo & 3.1,

3.3, Ina cnnanos, CONEPRAIAY OI0BD

Hapecky Gponist Maccoil 1 r noMemanT 6o PropoUiacTonklii cTAKAH BMECTHMOCTLED 250 oM, no-
Ganmor b—8 wanens (0405 ca®) drropucrosonopoaioil kdcnors, 15 oa? asoTroll kucnoren, paafan-
neuoit i1, HAKpLIBAWT KpLIUKoR (MIacTHHEOR) A3 GToponiacta MM IaTHHLL B pacThopsoT Des
HAFPEBAHMA, a HTeM NpH Harpepasyd. Kpuiliky W CTEHKH cTaKaHa obMBLBAKT BOIOH 0 HACPeBAIOT 00
KHMEHMA, JaTes pastap T eogoi 1o 130 cu® ¥ NPoRoaaT WIeKTPOIHI, Kak vEazano &, 3.1,

4
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3.4, na conapos, ¢ Maccorod nomed cemmna ot 0,8% mo 2%

Hanecky Gponse daccoll 1 r pacTeopsoT 6 15 oy aioTHoil kHcaoTesl, paddannendoil 171, B cTakane
BMECTHMOCTED 250300 cM’, HAKPEITOM YACORLIM CTEKIOM, NPH Harpesaiini. [ocie pacTeope S HABEC-
KH M VIATEHHA OKHCIOB A30Td KAOsSdYeHHeM 00MBIBAIOT CTEKNO W CTEeHKH CcTakada sonoit, pasBapnsior
pacTeop Bonei oo 100—150 cy' ¥ OpoBOIAT JEKTPOIME, MPHMEHAA CETUATLIE ILTHHAPHYEC KME WIEKTPO-
ol yeped 1520 vun npuéannaioT 7 cx? cepiodl KMcnoTel, paibanmeHioi 1:4, 0 NpoioianT WieETpo-
W3, KAk yEazaHo o 3.1,

3.5, /lna cunapos ¢ Maccosnil joacH canmna couime 20%%

Hapecky Gpomaw vaceoil | r pactoopaor & 15 ou” atoruoil krcaoTe, pasbannendoii 12, B cTakade
BAMECTHMOCTERY 2500 3(H) ca’ | HAKPLITOM YACOBLIM CTEEIOM, MPH Harpesatii. [ocie pacTeope U HaABEC-
KM OOMBIBAIOT CTERIO H CTeHEW cTakada 50 cw’ Bogu, npriMBamnT TOHEON crpyeil 5—6 owm® cepuol
KHCNOTE, pasbapneHHoi 14 (npH NoCTOAHHOM MepeMellMBIHHE CTEEIAHHGH Manoukoil), npuiapnainT
2 I CepHOKHCIOTD AMMOHHA W OTCTAMBAIDT pacTBop B Tedenue 3—4 4. Ocalok CepHOKMCIODRD cBHHIA
OTHWILTPORE BIIOT HA [LTOTHEH QHIETP B OPOMBMBAKT ero 3—b6 pai cepHoil KHCToTol, paidanie HHoH
1250,

M3 thineTpaTa BEOETAIOT MOk JMeKTPOIHI0M, KAK vEazimo g n. 3.1,

3.6. [ins cnnapos, ¢ MaccoBoi noacH cypesi go 0,05%

Harecky Gpomsel Maccoii | r noMemanT B cTakad BMecTiMocTeo 300 ov’, nobaptmor 25 om® cmecH
004 pacTeopedida | ¥ PACTROPIAIOT NPH OCTOPOAUOM Harpepadiy, BeriepaunaioT pacTeop | o nopu 90 °C,
ONTAKIANT 10 KOMHATHOH TeMuepatypel, 1odanmaor 50 cw® Boakl, aMMHAK J0 TOAWIEHNA OCAlKd, n107-
WY KHChoTy, paddannednyio 131, 10 pacTeopenus ocanka B ceepx toro 20 oy’ asoTuoll kuenorl, paiban-
nmepsoit 1:1, aofapmaor 10 o pacTeopa cvambavMuHoBoll KpcaoTel, pasfamtaoT pomoll oo 150 ea?
H APOROIAT MEKTPKIN, KaK VEazaHo 8 m. 3.1,

3.7. 1aa cnnapos, ¢ Maccosol poaei cypemel cewime 0,05%

Hapecky Gpomakl maccoil 1 T nOMELAKT B CTAKAH BMECTHMOCTEIO 250 300 cu? H pacTROpAOT B
15 cwt cuecu and pacteopenna 11 npH ocTopoxuonM Marpenaduy. [Nocne pacTROpEHHA PACTEOP BEIMAPINAL-
10T gocyxa. JaTes ewme npa paia gobapnAnT 15 oM cumecH o pacteopernd [ W pacToop Eaxauil pai
BLIMAPHBAIOT Docyxa. K cyxomy ocTaTy obapngioT 10 cw? asoTHoll KMCIOTE H pacThop BENAPHBEAINT 00
CHPOMOODPAsHOre cocToaunda. 3atem aoGasrawoT 10 cv? ceproil kneaornl, pazbapiennodl 111, W pacToop
BROARPHBAIOT 00 NOARIEHHE Geaoro asiMa cepHoil KHCAOTE.

OCTaTor OXNIAKIAKT, ONOTACKHEAINT CTEHKH CTakaH:a BOA0H W CHOBA VIAPHBAIOT 00 NMOARTEHHS
Genore DLMa cepiol KHcaoTe. K odtasneniomy ocTaTey noGanmaioT 50 ca’ pogu, HArpesawnT 10 PAcTRO-
PelHs COaei, ONTARIANT W B CAYUAE MOAETEHHA OCAIKS OT{HHILETPOBLBAKT Ha MI0THEN GHALTR 0 npo-
MBIBAIOT =4 paad ceproi kucaoroll, pasbapiennoid 1:99, Ocanok oTOpAcKIBAT, K HIETPATY 100aBnainT
10 cw? mpoxumAge ol azoTHoil kuenoTer, paabamrennodt 101, 10 cw? pactoopa cyisfavuionoid Kucno-
Thl, BOAL] A0 obkesma 100150 ¢y’ H NpOBOIAT WIEKTPOIHE, KAK yKazano u . 3.1,

3.8. Onpesenenne 0cTATOMHOE METH B ANEETPOIARTE

DACETPOINT, MOCHE OTIEIeHHA Medl, BEINAPHBANT 10 0bLeMa 40 cv’, nepelocaT & MepHyIn Koaby
BMECTHMOCTED 30 cv®, I0IHBAIOT A0 METEH BOAOH W NepeMe i BaI0nT.

3.8.1. Onpegencamne MeIH METOL0M ATOMEO-AGCOpHURONEON CNEKTPOMETPHH

3811 Hasepsior aroMHayio abcopDUHIo Meld B MIaMedH aueTHIeH—BOSIYY NpH DTHHE RO
3247 HM NAPaIenBEHO ¢ PACTREORAMM U MOCTPOSHH TPaIyHponoaHero rpaduea.

3.8.2. Mocrpoense rpAIYHPORIUNOTD rPAdEKa

B wmecTs 13 cemMi MepHBix Koab BMecTHMocTro o 100 ox® nomemaror 0,5; 1,0; 2,0; 3.0; 4.0 n 5.0 cm?

CTAHIAPTHOrD pacTeopa b sean. Bo nce wonbu pobannaoTt mo 3 o’ asoruoil, pasGapmenmoil 1:1, u cep-
o, pasbapneqHoid 11, KHCAOT, JOAHEAIOT BOAOH OO0 METEM H HIMERAKT aToMHYD abcopDimMe Medn,
Kak viazano B . 3511, [lo moayue HHEM JaHHBEM CTPROAT TPAIYHPOBOYHB A rpadiie.

3.8.3. Onpeaenenne Mmean GOTOMETPHYECKHM METOIOM ¢ KYIPHIOHOM

383 . AMHKBOTHYEY YACTE WEKTPOAHTA — 3 CA® MOMELLAINT B MEPHYID KOMBY BMECTHMOCTLEY
100 ca’, moampaor 10 cv® pacTBOpa THMOHHOKHCIOND AMMOHHA M PACTROD aMMHAKA, paibanienHni
[:4, no coabollenodaioil peakumn, sares godammaoT 2 ov® pacToopa aduMuaka. padbanneHporn 14,
10 cw? pacTEOpG KYMPHIOHA, HEMELTeHHO T0THBIIOT 10 METKH BOOoi M nepesdemneaioT. pH nomyennoro
pacTEOpa goipkeH OuTe 8,590, Yepes 5 MuH, 1o e nosadee 3 MEH, HE3MEPAIDT ONTHYSCKVIO MLI0THOCTL
pacTROpa Ha POTOWEKTROKOIOPHMETPE C OPAHMERHM CBETODHILTPOM O KIOBeTe JUTHHGH 3 CM WK Ha
CReKTpooTOMETPE MPH AMHHE BoMHb 600 By B KopeTe Lauoil 1 ca. PacToopoM CpaBHEHMA COVAMT
PEACTEOD KOHTPOILIOND ONBITA,
1-1- 773 5
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3.8.4. Nocrpocnse rpaIyHPOBNYROTD TpadEKa

B 10ECTE W3 CEMH MEPHEIY KONG BMEcTHMOCTLG o 100 ow® nosetaior 0.5, 0075; 1,00 1,5: 2,001 2,5 cw?
CTAHOAPTHOrO pacTeopa b venn,

Bo pee koade: gobapassT no 3 o? azoTHo kHcaoTLl, pailbapmensoii 131, no 10 cw? pacteopa
JIHMOHHOEHCIOND aMMOHEA H Jalee NpoBOEAT AHANHI, KAk vKasanoe B m 3.8.3.1.

Mo moayue LM TAHHBIAM CTPOAT FPATYHPOBOYHENT rpadue. PACTROPOM CPABHEHHA CAVENT PACTROMD,
HE COMSpalimi Meam.

36384, (Bregenn nomoanuTensno, Hiv, Ne 1).

4. OBPABOTEA PE3Y/ILTATOB

4.1. Maccopyio nomo send (X ) B NPoUeHTax B COyHae OnpegeneHys OCTARUESHCH B eKTPpoIHT:
MELH METOA0M aTOMHO-abcopBUROHHON CIEKTPOMETPHH BRMHCIAIOT o (hopuyie

o lm - sy - LD - -If'-l"'-lﬂi:l1
" m

A

rag ¥ — obLes pacThopd UIeKTPOIMTA, CM7)
Ml — MACCA KATORA, T
M, = MaCCa KaTola ¢ BhIAETABIIedcH Medkio, 1)
 — KOHUEHTPALMA Medd, Halllenuad no rpamvEpasouiosMy rpadiiiy, rieu’;
At = MACCA HAaBeCKH, T.
4.2, Maccopyio om0 sedd (X ) B npoueHTax B COydHae OnpeaeneHys OCTARIISHCH B JIeKTPoIHTS
MeIH (PoTOMETPHYECKHM METOOOM BHYHCIRIOT 10 fopuMyne

(m, — mib-100 R my 100

X = m m ¥

rne V¥ — obweM pacToopa 2MeKTRONHTA, oM’)
V¥ — ofkes AMHKBOTHON YACTH PACTHORD, CAM°)

M, — MaCca KarTomd, I

#i, — MACCA KATONA ¢ BRLISMABLIIHCH Meabio, I3

1, — MACCA MEeIH, HaHdeHHad no rpadyipoBodHomMy rpadmky, 1

Hi = MACCA HABSCKH, I.

4.3, AGCOMIOTHLE PACKOXISHNA PEVILTATOR NapalielLHLIX onpeleleHtiil (§ — mokazaTenk cxoam-

MOCTH) HE T0MAHE MPEBEELIATE JONYCKASMEIX JHAYCHHIT, npuBeIcHBLIX B Tabnwue,

Maccosaa aoun meaw, % g, % 0%
O 50 o 80 0,15 0.4
Ci. 8 0.X 5

(Hamenennan peaakuna, Ham, No 1),

4.4, ABCOMIOTHEE PACKORISHHA PeRILTATOR AMANHIL, NOIYVIeHH LY B Z8VY PATTHYHEX 1ab0opaTop -
X, WIH ABYX PesyisTaTon adanu3da, NoAydeHHbs B oIHod nafopaTopie, HO OpH PAatHLX YCIOBHAX
(L} — noEazaTedh BOCHPOHIGOIHMOCTH), HE JONMKHE NPEELIUATE SHAYEHHA, MPHEEISHHEY B Tabanue.

4.5. KonTpois TOUHOCTH PEIYILTATOR SIEIHIA

Koutpoit TOMHOCTH PeIvILTATOR AHATHIA NPOReIAT No FocyIapcTEeHHEM CTAHIAPTHEM ODpaian
DeIONOEAMHLIY OPOHE, ATTECTORAHHBM § YCTAHOGMEHHOM NMOpanKe, B cooTheTeTeH ¢ [OCT 25066,

4.4, 4.5, (Beenenw gononnmmrensno, Hasm, Ne 2).
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HHDPOPMAILIHOHHBIE JAHHBIE
. PAIPABROTAH H BHECEH MunscTepcTioM upeTHod MeTasaypruan CCCP

L ¥TBEPAJEH H BEBEJEH B JJ,E]'-'lCTEHE MNocramossenmes NocyIapeTBEHHOND KOMATETA CTARIAD-
ToB Copera Muauucrpos COCP or 28.06.77 Mo 1614

3. B3AMEH I'OCT 15027.1—69
4. Craumapt noanocTei cooteeTerayer CT CAOB 1527—79

5. CCRUTOYMHBIE HOPMATHBHO-TEXHHYECKHE TOKYMEHTLI

Ofoamavenne HTA, na koTopsil pana couaka Homep pusiena, oymeTa
MoCT 493—79 Booanmm vwacts
MOCT 614—97 Baoanan wactTe
MOCT 859 — 21 Paaa 2
MOCT 200277 Pain 2
MOCT 3760—79 Paaa 2
MOCT 3769—-78 Paan_ 2
MOCT 410979 Paan 2
MOCT 420477 Pazn, 2
MOCT 446177 Pasn. 2
MOCT 447878 Paia 2
MOCT 584174 Pasa_ 2
MOCT 656375 Paga 2
MOCT 669177 Paan_ 2
MOCT 10484—78 Paia 2
MOCT 1817578 Booanas wacte
MOCT 18300—87 Paa 2
MOCT 187T04—78 Pan 2
MOCT 25086—87 1.1. 45

6. Orpanwgeane cpoka Jedcrana cuare no nporokoay M 3—93 Mexrocvaapersenmoro Cosera no cram-
OAPTHIANHH, METPOIOrHE | ceprHhrkauns (UYC 5-6—93)

7. H3JAHHWE ¢ Havenennamm MNe 1, 2, vrpepaaennsya B genpase 1983 r., mapre 1988 r. (HYC 6—83,
o—H%5)



