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Methods of copper determination

OKCTY 1709

Mara epeaeana 01.12.80

HacToamil CTaHIapT veTaHARTHERET (POTOMETPHYSCKMIT METOD ONPEIeIeHH A MeIH (NPH MacConoi
mone Menn or 0,001 % 1o 0.2 %) 4 atosmio-abcopiumonHeiil MeTol (npy Maccopodl 1ome smenn ot 0,002 %
ao 2 5.

CTaniapT noiHoCTER cooTieTeTEveT CT CHOB 9l1E=T5.

1. OBIIHE TPEEOBAHHUHA

1.1, Oduipe TpedOoBaHHA K MeTOIaM aHanHIa 1 TpebomanMa Ge3onacHocT — no DOCT 120720
{Hamenennan penakuna, Mam, Ne 2).,

2. GOTOMETPHUYECKHI METO/

2. CYIIHOCTE METOOA

MeTog ocHoBAH HA POTOMETPHYECKOM OMPeeIeHMHE COTePRAHNA MEIH ¢ IHITHIIHTHOKADGAAMATOM
COHHUA B OfJ2CTH LUTHH GO 430—4535 Ha MM ¢ KYIPM30HO0M NPH LUTHHE Bomssl 600 .

{Hamenennan penakuna, Mam, Ne 3).

2 AnNnaparypa, MATEPpHAIW M PEAKTHREK

CrnexrpodoToMeTp Wil oToINe KIPOKOIOPHME T MODOND THIA 14 HIMEPEHHA B BHAHMOH 001acTH
CIIEKTHL.

kuciaora conauas no NOCT 31K, pasbandenmas 131,

Kneaora azordad no DOCT 4461, pasbapaenuas 1:1.

Asnmar noqueii o FOCT 3760

ARIMOHI THMOHBOKHCTEE mo TY 6—09—=01- 768,

Coupt aminobuiil mo DOCT 18300, pasbapaenssi 1:1.

JusrmwrmurHokapbasar varpud no FOCT 8864, pactoop 10 r/am3,

CrUHel yECVeHOKHoaR mo DOCT 1027,

AHITHRIHTHORAPGAMAT CEBHHLA B X1opofopye HIH YeTh pexnopucToM yinepoae: 0,2 T YECYCHOKHC-
0T CEHHUA pacToopaioT & 20 oa’ poaw, npufapisoT 2 cv’ pacTBopa AHITHAIHTROKAPDAMATA HATPHA.
Yepes 3 MHUH pacTROP TEPeHOCAET B ASIHTEARIVID BOPOHEY BDMeCTHMOCTRE 2350--300 cm?, npubapnawT
10 cm? xnopodopaa I 9eTHPeXUIOPHCTOND VITEPoIa M BCTPAXHBAIOT B Teuenne 1 mun. Oxpalbe i L
SHCTPAKT oTopaceinaioT. B moponky npubastamT | oM’ pacThopa IHITHNIHTHOKAPpGaMaTa Hatpua, 10 cu?
AAGPOEoPMA HAH YeTRIPEXIOPHCTOND YIAEPp0oa H CHOGA BOTPAXHBAKYT B Tederne | sun. ECan 3KcTpakt
OEPEIIHEIETCH [ HKEATRIE UBET, OUHCTEY OT MEIH NOBTOPHINT 40 NojyyeHnd GeclBeTHOID JIKCTPAKTA.

K BoguoMy pacTBopy B BOPOHEEe NPHGABTHnT 20 cu? pacTeopa OUITWIAHTHOKADGAMATA HATPHA W
O0PAZOBABRILIHACA OCAT0K JHITWEIHTHORKAPOAMATA CRHHLA PACTRODSIOT, BCTPAXHEAT B JeAHTENLHOA BOPOH -
Ke ¢ MOPUHAMH XopodiopMa MK YeTRIpexsIopHceToro yraepona o 100 ey, [Nocne oTcTansasns oprass-
YecKHit C0H CIHBAIOT B MEPHYIO KOGy BMECTHMOCTRID | AMY, PAsfasasioT 10 MeTKH XIopodopMonM N
HETRIPEXXTOPHCTHM YINepOIOoM W NepeMellnBanT. PACTROD NMepeiMBioT LA UTHTEABHOM XPpaHeHHA B
CRIAMEY M3 TEMHOMD CTEKTA © MpUTERTOH npolKoil,

Hainasme odmumianmoe [MepeneyaTss gocnpenesa

*
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rocT 12072.4—79 C. 2

Xaopodopsy HIM YeTHPEXXTOPHCTEIET vraepod no DNOCT 202EE,

Boma OMCTIWUIHPOBAHHAA, OMHIIEHHAR OT caeton memn: 300 ca’ BONk BCTPAXMBAIOT B DEAMTENLHOMN
poponke | mun ¢ 10 em? pacTeopa nvamwianTHoKapbamMara CBHHLA B X10pohOpME HIH YeTh PeXXIOPHCTOM
yrnepoae. Oreroapiudica opranigeckmil cnodl orépacueanT. OYHCTEY NOBTORANT 10 MOIVYeHnd GecipeT-
HOTO OPTaHHYecKOrD IKCTPaKTL

Kynpuzod no TY 6—09—14—1380, pacteop 3 r/om’, Hasecky peakTuia saccoll 0,5 r pacTeopaoT 6
20 cm? ropavero JTHAOBOrO chMpTa. paibamtensoro 131, noausawTt Do 100 cM® ropsauM OTHIOBEIM
CIHPTOM, paThARIeHHBIM 1], TepeMellunanT W OX I TAI0T.

Mexe mo DOCT B39,

CTanaprHiie pacTBOpP:L Melu.

Pactoop A vasecky senn smaccofi 0,100 r pacToopaior B KoMdyeckoil Konbe oMectiMocTiio 100 cu® o
10 ca® pacTeopa az0THOH KHCHoTE, pasBamaenmoi 121, » smnapueaot docyxa. Tpaansmor 5 ow® coaanoi
KHCIOTE M CHORA BRITAPHBAIOT MOUTH Aocyxa. OCTATOK PacTEOPAIOT B 20 cu’ ROME, POCTROP OXIAMIAKT,
NEPEROOAT B MEPHVIO KOGy BMECTHMOCTEIO | Am?, JonHBaoT BONOH J0 METEH H MepeMelIHBaIoT.

| cm® pacTropa A conep#nT 0,1 Mr Memn.

Pacteop B: orsepunaor 23 cM® pacTeopa A B Mepiyio Konly BMmecTHMoCThED 230 om®, gonusamoT
BOAOH 10 METEHM H MepenMe HBanT.

1 cx® pactaopa B conepsut 0,01 Mr mean.

MumukaTopian Gvsara VHHEEpcateian no TV G—00—1151.

(Masencnnas penaxkuns, Haa, No 2, 3).

23 MpopedeMU e aMankMia ¢ OHITHAOHTHOoOKaApOaAMaTOM CHMHULA

2.3.1. Hapecky kagmusa smaccoil 1,000 r noMemaoT b KOHMYECKYI0 Koaby DMecTHMOCTED 230 cam®,
PACTEOPSIOT NpH Harpepanud & 20 ev® azoTHoil KuenoTel, pazbamnennodl 1:], B DLIDAPHEBLIOT KOCYAA.
NofarnaioT 3 oM’ conauoll KHCIOTE H BRMAPHEIOT PACTEOR NOYTH docvia. K octatey npHavsmoTt 20 cu?
COHTAHOH EHCIO0TE, NEpeMellHBaT H oxnasianT. 8 anannsa GepyT Bech PACTROR WIH YacTh ero Nocie
paiGaRIeHHA B MepHOi Konbe BMecTHMOCTEI0 100 cn®, B cooTeeTcTEMK © Taba. 1.

Tagmuuwa 1
Kaanuecrnn
Macea naseckn, .
. ALHENOTHAR 1ACTh X . naarnEesol n
Mace . BuecTamacte mepuoR ’ COMFT T TEYES 181 B .
AccOnad 0034 MEnK, .t PACTEOPE, BINTRH 088 . R HEANTEdLHY
ko, o LTHE NOTHOR 9acTy
dHAAHEA, €W St BHEE | HDPL'II' h'.:|' COnHOA
F P KECAGTH., CH3
Or 0,000 go 0,02 — Becks pacreop 1,000 _
Ce. 0,02 = 0,1 i 20 0,200 16
1 e (0,2 EO ] 0,100 183

YacTe pacToopd WIM BeCh PACTREOD MOMEIIAIOT B JelHTeNLHVIO BOPOHKY BMecTHMOCThIo 100 camd,
A0BARMAKT COOTRETCTEVIOLLEE KOIHUYECTED COAAMON KHCIOTHL, IOMHBAKDT Boaoil Jo obwesa 30 cw®,
OPHIMBAIOT B3 DIopeTkH 23 oM pacTBopa THITHIIHTHOKAPGAMATAE CBHHIEA W NPOBOIAT IKCTPEKLIMI0 METH
B TedeHHe 2 MuH. Opradayeckiil JKCTPRKT CIHBAOT B CVXYIO Koy BMecTHMOCTRI0 100 cv’, BRIepRUBaoT
10 s, HSMEPH T OOTHHECKYES TOTHOCTL OKPALIEHHOMD PACTROR B OINOIMIIEN KioBeTe B olIacTH 1THH
pootH 430455 s, B kavecTee pacTeROpa CPABHEHHA MPHMEHAIOT PACTEOP KOHTROIRHOID OMEITA,

Cogepaadie MeI YCTAHARTHENT M0 MPagyHpOBOMHOMY TPabHKY.

232 oA noctpocHHd TPaIvHpOROYHONG rpafyka B JendTh W3 J2CHTH JeIHTENLHBY BOPOHOK
pMecTHMocThio 100 cy? oTmepueaiot cooteercrenno 1,0; 2.5; 5.0; 7.5; 10.0; 12.5; 15.0; 17.5 u 20,0 o’
pacTteopa b (wro cooTreTcreyer 10, 25, 50, 75, 100, 125, 150, 175 w 200 ser Meqd ), MpUIdEoT B KK IV
popoHKy mo 20 cv? comaHoll KHCIoTL, JoaHEaT Ao obkeda 50 cv® soaoil, nepeMeliMEamnT, NPHIHEAKDT
W1 GopeTkH 25 cyv® pacTeopa THITHIIHTHORARGAMATA CHHILEA W NPOBOAAT IKCTPAKIIHID M, KAk VEASaHD
B 23

[Mo moaydeH LIV IHAYEHHAM GNTHYECKHX MIOTHOCTEN PACTROPOE M COOTEBSTCTEVIOWIMA MM COOEepEa-
HHAM MeIH CTPOAT MEaIyHpoBodHBiH rpadgmk.

230, 2.3.2, (Masencnnas penakuna, Ham. Ne 2, 3).

24, MNpopeneHe adalHiIa € KYNPHIOHOM

241, Hapecky npobul kagmug smaccoid 1,00 r noMemaoT B KOHMYECKYRD KOTDY BMECTHMOCTLED
250 cm®, pacTHOPAIOT NpH HarpesannM B 20 oM’ pacTeopa aszoTHOH KHCIOTH, pasGamnenwoit 111,

]



C. 3 roCT 12072.4—79

BRIMAPHEART gocyxa. K octatky npuaxeaior 20 cu? Bogel, nepeMeliHBanT W oxiassant. Jag anaiua
DEPVT BECE PACTROD MM YACTE €00 Nocne paidaiIeHis B CODTHETCTEMME ¢ Tadun. 2.

TaGnuua 2

Maceanms anen seeas T Enem pacraopa .aHa.nJu'm e Offean pucTEop, n1uE%u HHEIH
npafn., £y IS BN, oM
Crr 00000 o 00 — Becr pactaop
Ca, 0001 = 00 T 25
w 006 = 0l 104 110
= 01 » 02 10 5

YacTe pacTeopa WM BECE PACTROP TOMEIIAKT I MERHVI0 KOIOY BMeCcTHMOCTEI 30 ¢um?, ocTopomHD
A0DARNAKT AMMHAK 00 NOARISHHA OCATKA THIPOKCHIA KAIMHA, KOTORLIH TeM pacTBOPAIOT NVTes
gobapnenna |—2 kanens consHol kuciorel. [piansaor 5 cs® pacThopa AMMOHHOKHCIOTO aMMOHHA K
assuak 10 pH 9 (o yHHEEpCANTEHOR HHIHKATOpHOH GyMare), oxIakIaoT M Ao0aBIAKnT 5 cM® pacTeopa
EynpuzoHs. Covers 10 veH DO0HBEROT BoOaol 00 MEeTEH, NepesMelHBanT | depes 6 MuH H3MepaoT
CRETONONIOILEHHE TTIRH UTHHE BOAHEE GO0 WAL, NPHMEEd CoOTERETCTRYIONVIO KIoheTy. B KavecToe pacThopa
CPABHEHAA NPHMEHAKDT PACTEOP KOHTPOALHOTO OMNBITAL.

CoeEn e MeIH VeTAHARTHEAKT N0 MPadyHpoOnod HoMY rpaihiuky.

(Masenennan penakuns, Has, Ne 3).

242 na nocTpoedya IpaayHpOBOYHOr0 Cpaika B CeMlh U1 BOCEMH MEPHLIX KOID BMECTHMOCTLM
30 cm? oTMepuBaoT cooTeeTeTREHID 1,0 2.0; 4,07 6,0; 8,0; 10,0; 12,0 cu? cranpaprioro pacteopa b (uto
cooTtsercTever 10; 20; 40; 60; B0; 100; 120 Mkr Meou), B KaIvVio 13 Kond npuaidssoT no 3 oq? pacroopa
JHMMOHHOKHCHOMD AMMOHHHA MW Janee [MocTynaoT, kKak veEazado o n 241 [Mo nonydeHHsiM SHaYeH A
ONTHYECK MK MIOTHOCTEN PACTEOPGE H COOTBETCTEYIOUIHM HX COASPMaHHAM MEIH CTPROAT MPadyHpoBOodHBLH

rpade.

3. ATOMHO-ABCOPELIHOHHBIA METO/1,

Il CymMocTeE MEeTOOA

MeTon ocHOBAH HA HIMEPEHHH NOTACIESHHAA AHATHTHUYSCKOH THHHH MelId NpH A0EHe BOMHEL
3247 UM C nREOEHMEM PACTHORD AHATHIMPYEMEN TIPOD W MEIVHPOBOUHEY PECTROPOE B BOIOVILHO-ALE-
THACHOROE Maava. Hapecky Kaasus NpeiBapHTelbHo NepeBoaaT B EcTROD KHCIOTHEM PaiioseiHes.

32 AnnapaTtvpa, MATEPHANL M PEAKTHBE

ATOMHO=-A0COPOUHOHHEH CNEKTPOMOTOMETD JI0D0H MAPKH B C HCTOUHMHEGM WATYVUSHHSE LA MenH.

Boanyx, caarsiii non mastedues 2 10°F — 6. 10° TTa (2—6 am).

AlleTHASH B DANTIOHE.

Kucaora azsorias no FOCT 1125, pasGapnensaa 111 w0 pactoop 2 o mad

Mene qapen MO no OCT 839,

CrappaprHelil pacTeOp Medd: Hapecky senn saccol 0,100 r noMewanT B KOHHYeCKyR Koy
BMecTHMOCTEIO 100—=250 ca®, npunusmoT 10 cu? a10THON EMCOOTE, HACPEBAIOT M0 PACTHROPEHNA W
YIATE HHA OKCHI0E a30Ta, PACTEOR O TERIANT, KOMHYeCTEEHHO MEPeHOCHT B MEPHYID KONGY BMECTHMOC T
| om?, nonMBAIOT 10 METKH BOADH H NepeMelHBAKT.

| cw? pacTopa coaepsnt 0,1 Mr Mean.

(Masencnnan penaxkons, Hiv, Ne 3).

33 llpogenende anantuaa

3.3 1. Hawmecky wamuus saccoid 10002500 r 0oMemanT B KOHMYECKYID KOI0Y BMeCTHMOCTLMD
250 v, npuaveanT 1520 cu? asoTHoil kncnorsl, pazbaEneddodi 11, HarpepaldT 0o pacTmOpeHHa
METANA M VIATEHHA okcHA0E asoTa. [TpunueaoT 20235 ov® Bojel, oXIa%I810T, KOJWUECTREHHO NepeanIaT
E MEpHYVID Konby BecTHMocTeio 100 M}, JonMeanT 00 METKH DOIOR W nepeselMoanT. PacToop
AHATHIAPYeMol pobLl ¥ rPATYHPOROUHEE PACTROREL BEOAHT B BOEIVIIHO-ANSTHISHOBOE 1AM M HIMe-
PHIOT MOCMOIIEHHe AHATHTHYeCKOH THHHH Meau 3247 us no DOCT 120720,

{Hamenennas penakuma, Haw, Ne 1, 3).

132 [1na nocTpoeHHE MPAIVHEPOROMHOND MpafHEka B 0IHHHAIUATE M3 JIBRSHATUATH MEPHEIX Koah
pmecTHmocTeio 100 ea? otmepumaror 0.5; L 2,0: 4.0; 6,0; 8.0; 10.0; 12.5; 15.0; 17,5 »n 200 o’
CTANIAPTHODO PacTBOpa (4To cooTeeTeTrveT U,3; 1.0: 2,0; 4,0; 6,0; &,0; 10,0; 12,5 15,0 17,5 w1 20,0 sr/ma’
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rocT 12072.4—79 C. 4

MEIH), B KAy 13 Koad npuansaot oo 10 cw® pacteopa a30THON KMCIO0TE 2 Mok oMY, A0IHEGI0T 00
METKHM BOAod B nepeseluHBaioT. NoTORAT TobKG HEOOXOIHMLE FPaIyHPOGOYHEIE DACTRODEL

[Mpy onpegeneddd B3 OIHOIO PACTEOPA TAMAHA, CEHHLA, Xeledd, UHHKAD H HHKSRA B KaEIVED H3
VEAIAHH BN Bhille konh cagayeT T00aBHTE TAKHE KOMHYeCTED CTAHAAPTHLIY [MICTROPOE JTHN JIeMeHTOn,
KOTOpLE 0Ll COOTEETCTROBATH MY KOHUEHTPALMAM [ [PAIVHPOBROMHEBIX PACTROPEY COOTHETCTRYIGLIHY
cranaapTon. [Tpy 270M CAeIVET YHeCTh COUTHETCTEHE HCMIOALIVEMOH HABRSCKH H OCHOBEL TPAIVHPOBO X
PACTBORGE IPH ONPLIee il Ccolep alna UKD, #Helesa H CBHHLA.

{ Hasenennan penakuna, Haa, Mo 1).

4. OBPABOTEA PE3VIILTATOB

4.1. Maccorvio nodo Mean (X)), %, npH OTOMETPHUYECKOM ONPpeIeieHHH BLIYHCIAIOT no duopsyne

il

A= e m
FOg #f — MACCH HABSCKH. COOTBETCTRVIOWAA OTCOPAHHON ATHKROTHON YacTH, I;
fil| = KOFHYECTBO METH, HAHIEHHOE B PACTRODE dHATHIHEYEMOH NPoGL Mo rpaTyHpoBoHOMY Mpaduey.
MEKT.
4.2, Maccosvio ooaw Menn (X}, %, npH aToMBO-aBCcopiUHOHHOM ONPEIENeHHH BLEIYHCIAKT 0o
dhopayme

Jc'=[f‘ — Oy} -¥
mr - L0000 '
rog O} — Macconad KOHUEHTPAUHE MeId B AHATHINPYEMOM PACTRODE, ML Mt
{y — MaccoBad KOMUESHTPALHA MeIH B PACTROPE KOHTPOILHOTO OMBITA, MM/ aMe;
F— ofbeM sepHoil o6, cu':
H—  MACCA HABSCEM, I.

({Hamenennan penakuna, Maa, Mo 1, 3).
4.3, AGCOUIIOTHLIE TONYCKASMBEIE PRACKORASHNA PelvILTATOR MAPALIENLHEX onpeleleHiid 1 pesyih-
TATOR AHATAIA He TOMKHEL MPERLINATE IHANE HHI, NPpHBeIeHHLIX B Tadn, 3.

TaGmuwa 2
Hu_|_'|_'q];j],| PR —— % ,EI.DI]}'CIHE!IDL' PHI:[I.'IIJ.IEIID:l(' JEIIIFEHL‘.‘-‘LI‘ PHCIGIJ.EIHIL' F]:-'.':II-THTIJE
II.ﬂFu.ﬂ.‘!E.'.IhIIHI HFIIPEEE.':IEIIIIII., I:Il' AT RN '.“
O QL0010 o 00020 sscnom, 01,0003 O, 0004
Cw, 00020 « 0,0050 = 00,0005 01, 000G
+ 00050 = 00000 = 0,0010 DR e
w 00 & QD = 0,12 0003
w00« 0100 = 0,003 0004
0,10 o (3,20 " .01 0,02

(Masenennas penasnms, Hia, Ne 3).
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C. 5 TOCT 12072.4—TY9
HHOPOPMALHOHHBIE JJAHHBIE

1. PAIPABOTAH H BHECEH Munncrepcraom geeTnod smerawnypran CCCP

2. ¥TBEPAJEH H BBEIEH B ,LI,EI:FIL‘.TBHE [MocTanosnennes NNocynapersennore Kosmarera CCCP no
crannapTam ot 27.08.79 Ne 3230

3. Cranmapr noanocTeio cooreeTcrayer CT COEB 91878
4. B3AMEH I'OCT 12072.4-—T79

5. CCBLIMOYMHBIE HOPMATHBHO-TEXHHYECKHE TOKYMEHTHI

Oboasmpnenne HTA, Crspoyaaenne HTO,
i ) N Houmep myngTa i i o Homep mynra
Hi EOTORRE nanEs cornka i KOTOpRE jans counk

MOCT 839—200 22, 32 MOCT 120720-=-74 1.1, 3.3.1
MOCT 1027 —67 23 MOCT 18300—587 22

MOCT 3118737 232 MOCT M288—74 232

MOCT 3760—79 2.2 TV 6—(H—1181-76 2.2

MOCT 4401 =77 22 TY 6—0H—14—1380-77 22

MOCT 8864—71 23 TV 6—00—01—T63—89 232

MOCT 1H125—584 32

6. Orpannvenne cpoxa aelcTana caaTe no npoTokony Mo 5—94 Mexrocvaapersennore Copera no
CTANTAPTHIANHHN, METPOAOrHe U cepripukanun (HYC 11-12-—-94)

7. H3AAAHHE ¢ Hamencnmavmu MNo 1, 2, 3, yroepaaenusive & enpane 1981 r., anryere 1984 r., moae
1990 r. (H¥C 5—81, 12—84, 11—90)



