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[‘UC!-",[I,AI‘CTIIEHH]:JITI CTAHIAPT COK3Ia CCP
HHHK
MeTon onpeneacnna MegH rocT
Zinc. 19251.3—79

Method of copper determination

OKCTY 1709

Jara seeaernns 01.01.80

Hacrosmmil cTanaapt veTadamiieaeT oToMeTpiYecknil (npd Maccosoil noae senW ot 00005 oo

008 %) seTod onpelene i MeTi.
{Hasmenenman pegaknys, Ham, Ne 3).

1. OHIME TPEROBAHHA

1.1, Coume TpeBoBaHHE K MeTolaM aHainia i Tpebopanns He3onacHoctd — no FOCT 19251000
({HMymenennan pesakuua, M, Ne 1).

2. GOTOMETPHYECKHA METOA ONPEAETEHHSA ME/IH

2. CYmHOCTE MEeTOZa
MeTon oCHOBAH HA PACTHOREHMM HABECKH B A30THOH KHCIOTE W POTOMETPHUYECKOM ONPEicieHHM

COOSPMAHHA METH ¢ THITILIHTHOKAPDAMATOM CEBMHUA B ODAACTH BTHH BOOTH 430435 HM HIH KVTIPHIGHOM
ApH LIHHE BooTH OO0 s,

UyBCTEMTENBHOC T METONA OIPEREAEHMA METH C IHITHITRTHOKAPGAMATOM CEHHLEA — 2 MK B (HLEMe
25 oM, UVBCTEMTENLHOCTE ONPeASneliHa METH ¢ KyIpuiodoM — 10 Mer n ofsese 30 cwm’,

ZZ Anmaparypa, PeAKTHRE M PACTREOPR

CnerrpodoTomerp 1O QoToWICKTPOKOIOPHMETD 000 rs THNA B08 HIMepeHHs B BHINMON oh-
JACTH COEKT.

kucaora asorHan no DOCT 4461, pasbantexuas 100,

Kucaora comanan no FOCT 3115,

AMAHAK BOOHBI o [OCT 3760,

ARMOHII THMOWHOKHCALIA, pacTeop 100 r/asc.

Bonopoga nepokeHt mo DOCT 109259,

Crapr amnosstil ne DOCT FR300, pasbapnennsii 121,

CERAHEN VECYCHOKHCALA no DOCT 1027,

Auamoanraokapbanar darpus no FOCT 3864, pacroop 10 r/omat.

PacTrop IHITHADATHOKAPGaMATA colma 0,2 © yEcyCHOKMCTOND CRMHLA PAacTRODIOT B 20 oM’ poaw,
OPUOARTAINT 2 CM’ PACTBORA OHITHAIHTHOKAPDAMATA HATPHA W OCTARRAI0T 1a 30 sun. [Nepeyocar pacTeop
I DETHTEALHYID BOPOHEY BMECTHMOCTRID 250— 300 o, npubannmor 10 cv’ xnopodopMa (MeTHpeiopHc-
TOrG VIIEPOAa) M BCTPANHERIOT CONSPRUMOe BOPOHKH B Tedenne | siu. OxpalterHui akcTpakT othpa-
cLipanT. B popodky npuGantsoTt | cu’ pacteopa uoTWEnWTHokapGasarta sarpes, 10 o’ wmopodopuaa
(HETHPEXTOPHCTOrD ¥IASPOOa) W BCTPAXHBAT & TedeHre | muu. Ecan akcTPpakT okpalliiBasTed B Ke ATk
LBST CRelaM# MEQH — DMHUCTEY OT ME1H NOBTOPAINT IO NOIyueHHd GeclBeTHOr0 IKCTPAKTE. K BoaHoMmy
pacToopy b Bopolke npubapimoTr 20 oM’ pacTeopa  AHITHIARTHOKAPDAMATE HaTpHA | obpajopapmnics

Hanasme odmpnainaoe [lepenesaTen BoCTIpemcE:

*
i HManareancreo crapiapros, 1979

£ UMK Haparenweten cranaapron, 1995
Mepenananne ¢ MasMeneHHamMm
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C. 2 MOCT 19251379

OCAN0K THITHAAHTHOKAPDAMATA CEMHOA PACTROPAIOT § X10poopMe (MeTHReXIOpHCTOM YITepoas), ao-
Gannsa nocrenndil mopumasy no 150 cw’. Tocne oTcTaMBaHEA IKCTPAKT CAMBANT & MEPHYID Kouby
BMECTHMOCTEID | aM°, TOGOOAT 00 METER XTopodopMoM (YeTRIPEXXOIOPHCTEM YIIEPOZOM) 0 NepeMe mMa-
WiT. PACTBOP YOTOHYHE TIHTEALHOS BPesMAa, SCIH XPAHUTCH B CEIRHKE ¢ MPUETepTol NposEoil 1 6 TeMuoTe.

] PHMCHYAHHAE. ,D,IIZII!}'E}EL!L“'I'L'H OHHCTER PACTEFPE YECYCHOEHCIIONS CEMHILE C HHEHH M KLIHHE.

Xnopodopst (TPHXIOPMETAN, YeTEPEXI0PHCTHA venepod no NOCT 20288).
Eynpaaon, 0.3 %-uwil pacteop: 003 ¢ peaktna pactoopanT & 20 om? ropauenc JTHIOROTO CITHpPTA,
pazbamnernoro 11, oxnasnan T, noampaoT o ofsesa 100 cp? crmpros, pasbammennus 11, 0 nepesein sawT.

Mene sapen MO no DOCT 5359

CTanufapTHLE PpacTEOREL METH.

PacTrop A: wapecky senn maccod 0, 1000 r pacteopseor & 20 cw’ asorHodl KucnoTe, paibannen o
|, HarpepaioT 00 YAATSHHS OKCHIOB A30TH, UTAAIAINT, MEPeHOCAT B MepHyin Kby DMeCcTHMOCTLID
aM? IOROOAT 00 METKH BOAOH H IepesMeL M ERIoT,

I o’ pacteopa A conepaut 0,1 Mr seau.

Pacteop B: 10 cx® pacToopa A NOMEIAIOT B MEPHYID Koaby mvecTHsocTEie 100 cw’, 1onueaoT sonoi
A0 METEM W epeMelitHBaInT.

I cw? pacteopa b comepamt (0,01 Mr sean.

PacTeop Br 10 o’ pacTRopa A MOMEIIAKT B MEPHYID KOOOV BMECTHMOCTLED 230 o', DonMBaoT oo
METHH BOOON W Mepese BT,

| cw’ pacteopa B cozepant 0,004 mr mezn.

{ Hasesemnan penaxums, Mas, Ne 2, 3).

23 MlpopeaeHdHe aHanNM3d ¢ IHITHAAHTHOKaApDaMaToOM CEMHLS

2.3.1. Hapecky uwnka saccoii 10000 r nOMelamT 6 KOHHYECKYID KooGy BMecTHMOCTLE 250 owm’
PACTROPAIOT NpH Harpesanmd 5 10 o’ asorHol Kuenored. [puareaioT 50 oM’ BoasE, KHNATAT IO YIaTeHuA
OKCHAOE A30TA H OX1A 10T, PACTROP NEpeHocaT & MEPHYIO KOIGY BMecTHMOCTRE 10N ca’, DoR0OaT nomoii
A0 METEH H NepeMellHBaoT. ANHKBOTHYE YACTE PAcTEORa (Tadm. 1) noMemaior B JeNHTeNLHYI0 BOPOHEY
pvecTHMocTER 100 o’ pasBapnawr xo 30 cv? nopodl (vetia wa perwrenenoi sopowke). [pudannaoT ws
fwopeTEd 23 oM’ pacTeOopa AHOTWLIMTHOKAPGAMATA CBMHIEZ W BCTPANHBANOT 1 wud. OTCTOARMINACH
IKCTPAKT CHOHBAIDT B CYXVID KOOIV BMECTHMOCTLIO 30 cwv?, JaKpuBaioeT KpLIWKOoR W 1207 OTCTOATECH
1020 su.

CONTHHECKY I TUIOTHOCTE PACTEORA MIMEPHIOT Ha CIeKTPOMOTOMETPE NP UTHHE BOMHLL 436 HM HIH
Ha fOTOUIeKTPOKONOPHMeTRe, B obnacTi wiHH BodtH 430435 1y B CcOOTRETCTRVIOWIEA KiopeTe (Tada. ).

l:
1

Tadawmuwa |

.'I'1EI‘L'|.":IIHIQ AOIH MEaN, l"I' n'.-'llul."al AHKHOTIHRE AL TH F‘ill: ||||||'|:. I.':'¢'|I r‘".'lll[lllli]. LAY EEONBCTH. MM
O 00005 no 0002 S Al
Ca. 0002 = 0,01 ) 1]
= 1,01 = 1k 5 5
« .03 + (08 5 20

PacToopoM cpaBMEHHA MR MIMEPESHHE ONTHYeCKON MIOTHOCTH CAVAWT Xnopodmpa (YeThpexxno-
PHCTRIA YTRepoa).

{Hasienennan pepakumsa, His, Ne 2, 3).

2.3.2. [lna OocTpoeHHA TRAIVHPORGUHBY PApHEOE B INECTE JEMHTeNLALIY BOPOHOK HATHBIKT Mo
30 em? ponen, noGapnaor 23 KanaM a3oTHoil KHCAOTLL, IpeipapiTelsio IpoKHITIdeHHoi, oryepaoT O,
0,5 1,0 20, 3.0 w 4.0 cw® cransapruore pacteopa B, uro coorsercroyer O, 2, 4, B, 12 u 16 mer meqn
(cepua 1)

B pocesi deMTeNbMBIX BOPOHOK HLTHBAKRT Mo 3 M’ podpl, 108amidanT 2—3 Kanid asoTHoi
KHCAOTE, NPeIEapHTen:Ho NpoKHnade o, omepa () 0,3, 1,0; 1,5; 2,0; 2,3, 3,00 4,0 cu’ cTapgaprHors
pactoopa b, uro cootReTcTEYeT () 3 10; 15; 20; 235; 30 1 40 mxr menu (cepus 11).

M3 GiopeTkn OpusanmaoT B JEMHTEILHBE BOPOHEH no 23 oM’ AHITHAAWTHOKAPGAMATA COMHLA M
EMGANTEIEAOT | v, OTCTOARIIHITCA JKCTPEKT CAHBAIDT B CYXVIO KOAGY BMECTHMOCTEIN 50 cv’, 1akpuipanT
KPLIMEOH H 33107 oTeToaTees 10—=20 sun.

OMTHHECKYID TUIOTHOCTE PACTROPOE MIMEPSAIDT, Kk yKaiawo B 1. 23], 6 KWBeTe ¢ TOOLWHMHOR
NOrAOUIAKAIErS CHET CIaoE 3 MM 008 pacTROopOn | cepi M 20 ww = [ cepuM.

Mo noTyue AL AHAYEHEAM OOTHYECKOH NIOTHOCTH PACTHOPGE ¥ COOTBETCTREVIOUIMM WM MACCOBLIM
ACULM METH CTPOAT MPaIvHpoBRouHBe rpadmiiks.

{ Havenennan penakinms, Has, Ne 2, 3).
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rocr 19251.3—-79 C. 3

24  llposedeHHE aHANHIA © KYNPHIOHOM

24.1. Hapecky uwnka saccoli 1,0000 r noMem@amnT B K0HHUSCKYID KOGy BMECTHMOCTLEY 250 cn’ y
pacteopaiot B 10 ca’ consmoit kucnoren Tlocne pacteopenns npoded gofannsor 10 kaneis nepokcuna
BOAOPGIE H VIAPHBAKT PACTEOP 00 CHPONGOOPASHOND COCTOSHMA, HI0Eerad BRIZETEHHA CofMed UHHEA.
Pacreop paadanisoT HeDonBIMM KTRYeCTROM BOALL W oxrasaaot. s ananusa GepyT Bech pacTeop WM
YACTE ero Nocle padfaBleHHA B COOTBETCTEHH ¢ Tabun: 2.

Tadnwmua 2

Mucconum gons sean, % Ofieen pacrsopn npobu, cu” OHibes NHEBITHE MCTH PACTHOPN, T8 2
O 0001 a0 0,00 — Bec
Cr. 01« D04 HGH ]
e LUa s« U0k U 11

YacTe pacToopa MAK Beck PACTEOP MOMEUIAINT B MEepHyIe KONGY BMECTHMOCTEIO 30 ¢y’ oCcTopoxHD
MNPHAHBAOT aMMHAK A0 MOARTSHHA OCAIka THIPOKCHIE IHHKD, KOTOPLA JTeM pacTRoOpaInT myTes aodas-
genda 1—2 Kanent consioil KHcaoTe. [IpHARBAT 5 oM’ PACTEOPE THMOHHOKHCIOTD AMMOHHA 1 AMMHAK
ao pH 9. Pactoop oxnasmaoT o aobamnmoT 5 v’ pactoopa KynpHaoda. Yepes 10 My 00BOAAT pacTROp
BOZOM 20 METKH, MEPpeMeIuHBoeT B OCTARTAKT Ha 1 v,

OmHHeCKY IO MIOTHOCTE PACTROPOE HIMEPHIOT NPH ATHHE BoiTH b 600 HM B cooTRETCTRYIOWLE KioneTe.

PacToopoM cpaBHedHMs TpH HIMEPEHHH ONTHMECKOH IUIOTHOCTH CHYAWT PACTROP KONTPOUIEHOD
ONBITA.

({Mamemwennaa pegakusn, M, MNe 1, 2, 3).

242, lna nocTpoeHUA MPAIVHPORATHOTD FPA@HEL B CeMB M3 BOCEMH MEPHLIX KOND BMECTHMOCTL
30 em® ormepupaor 1; 27 4; 6; 8; 10 n 12,3 ov® crannaprroro pactiopa b, uto cobreercroyver 10; 20; 40
ol B0 100 w1 123 mer meon. B kanciyio xondy DpraHsanT no 3 oy’ pacteopa THMOHHOKMCIOTD AMMOHMH
M OATeS AHATH MPOROIAT, KAK YKIsaHo sn. 2.4 1.

Mo noayde HHLIM SHAYEHAM ONTHHSCKHY TUIOTHOCTEH | COOTHRETCTEVIOWIHM WM CONSPAAHHAM Me1H
CTPOHT TPAIYHPOROYHEL rpaduis.

25 OD6padboTka peiviabLTATOR

231, Maccomvio aomo wean (X)), % neuncmor no gopayae

m
m, - 10000 °

rae i — Macca Medd o pacTrope npobe, HalAgHHAR N0 FPAIVHPOBOYHOMY [Pafuey, MET;
My — MACCA HABECKH NPODLL, COSPHAAAcA B 0ToDPpaHHOR YacTH pacTeopa, I
252 ADCOIOTHEIE FHANSHHA PAIHOCTEN PesvIkTATOR O6VX MapuUUenLHBIx GnpemeicHiil (nokaiarent
CHOOHMOCTH) M PEIVILTATOR JEVE AHATHIOR (MOKAIATENL BOCIPOHIBOIHMOCTH] C TOBSPHTENLHGH B OsSTHOC
T P=0.Y95 pe QoeHL NPeBsEILaTE IHaNeHnE JoNyCKaeM ML pacxoa e i, vKasaHHLx B tabn. 3.

Tabanmua 3

- EAEMOE FEINORAEHEHE Nonyokaesos puesoEneH e peIyILTITan
Mucroads dnas uess, % NIPALIEALHE K -.1:l|rp|.':|.';-.'|==.|||. * anazuza, 7 "
O 00005 mo 0020 sscnmom. {1 W2 {00603
Ca. 00020 = 00050 » 1,000 {1, K06
s (L0050 = B 00 - 0, 0007 O,
» LOI0D = 00250 = {1,016 LRI
» 025 » 0LD50 s 11,003 {0,004
= 0050« 0,080 S 0,05 0 007

(HMmencnman pesakioss, M, Ne 2).
Pazaen 3. (Homowen, Mas, Ne 3).
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C. 4 DOCT 19251379

HHDOPMALHOHHBIE JAHHBIE
I. PASPABOTAH H BHECEH Munmcrepereom nsernoid merassypran COCP
PAIPAROTUHMEH
B.H. Jucenxo, JLLH. Makcai, P, Koran, B.A. Koaccnngona, H.A, Pomanenko, PA. Tlectonsa

2. YTBEPA/IEH M BBENEH B JEACTBHE Ilocranossennem Docyrapersennoro xomurera CCCP no
cranmpapras ot §9.08.79 Na 3077

3. Hamenenwe Ne 3 npunaTo Memrocymapersenisy CoBeToM 00 CTANIAPTAIANNE, METPOIOTHE B Ceprrdin-
EamEe {nporoxon Ne T oor 26.04.95)

T8 NpPHISATHE NPOTOAOCOBLTN:

Hamsonomanne MeCYVILAPCTHI Finmrae morsa s e B Cono e 201 L s AFErafd ma CTHORIAPTHINUEN
Pecnyhnuks Asepiaiiaean ASroCCTaHIapT
PeciryBmmn ApMcHiR ApMMOCCTRHAAPT
Pecryvinuxa Benopyccua Mocorangapr beaopyoomie
Pecryfnmen Kazuxeras lNoccranmapr Peonyinmsn Kasaxoran
PecnyBniks Knpruacran Knpruscranaagr
Peenyinuxa Mongoss Monnosscranaapr
Pocenickan Pegepauns lNoceranaapr Poconn
Pecrmyinmxn Tamssxucran Tamxmxroceranmapr
Pecnyimeen Typesenncran [Cnapuas rocyaapereersas AHcnekursd Typrsesncrasa
PeenyBansn Yaberncran Varoceranaapr
Yrpunng lMocoranmapt ¥Yxpain

4. l[leproanqnocTs NPOBEPKA 5 ner
5. B3AMEH INOCT 19251.3—73

. CCRLIOYHBIE HOPMATHEHO-TEXHHYECKHUE TOKYMEHTEL

Crbpanamenwe HTH, Ha oTopedil 0m CoRKi Huosep nyvexra

MOCT 859—78
[OCT 1027—67
FOCT 311877
MOCT 37a0—79
MOCT H61-—-77
MOCT 8864—71
[OCT 10929 —Th
FOCT 18300—387
[OCT 19251.0—79
FOCT M238—74

(9]
(o)

MI—IPMMMMI«JM
bk w=i b b bod bk bud bod bk

7. OrpapsgcHEde cpoEa JCHCTRAA CHATO 10 npoTokody Mo 4—93 Mexrocynapersennore CopeTa 0o cTaniap-
THIAUWK, METPOAOTHH H ceprrgmranms (MY C 4—94)

. [NEPEM3INAHHUE {despam 1998 r.) ¢ Hivenemasan Ne 1, 2, 3, yToepaIcnnksiMi B okTadpe 1984 r.,
anpese 1989 r., mone 1996 r. (MYC 1—85, 789, 9—946)
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Pegaktop M. H HWarcwuana
Texnuweckuli pesakrop 8N Tpyeacnre
Koppextop W.C. Kofawong
Kovnerepnas seperka A 0. Joaomapeacd

Mg awm. Ne 121007 or MAES5. Cxane o nefiop 230298 Tloamecano n acuare 2000398, ¥eopew.a, 093, ¥ -msg.n. 060,
Tupocs 160 sy, T 4477, Jaw. 142,

UMK Hazarenwerno crangapros, 107076, Mocess, Kosozesnwd nep.. 14
Hafpare n Faagnreascroe na TT3EM
Puanas AME Hagareawcrse cooggapron — man. " Mockoscen il neqarsnk™, Moecesa, Maonn pep., b
Map M 020102
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