YK 66971530506 ; (He 354 Mpyana B&ED
TOCYIAPCTEEHHWMA CTAHOAPT COWYIA CCP

CNJARK THTAHOBLIE
MeTons onpeacicann Mens rocT

Titanlum allevs —
Methuds Tor fhe determination of copper 19863.14—91

DECTY 17049

MNara ssenedna ] 06752

Hacroamnii cTaanapt yeTAHABIHBAET HOTOMETPHUECKHE (NpH Mac-
copoi goge or 001 oo 0,4% ) B aromAc-abeopfuionikil (npy Macoo-
sod aoge or 0,01 20 5,0% ) Metoln onpepencHis Mean,

I. OBHLHE TPEEOBAHHR

1.1, Ofwne TpefoBanns & MeTolaMd awanuza - oo DOCT 25086 ¢
AONOATEHHEM,

LI, 3a pesvAsTaT anafnia nNpUHEMAKNT CperHes apudmeriye-
CROE PRIVALTATOR ARYX NAPANAeAbHLX ONpeLeteHni,

2, $OTOMETPHUECKEHRA METOJ ONPEAENEHHA MELH

21, CyinnocTe MeTOIA

Meroa ocHOBAH HA pactBopeHHH Opolis 8 ewecy conAnoid ¥ Bopo-
(hTopRETOROAGPORHGH KHCAOT, obpazopaudn npn pH 9 cxpers komn-
JBKCHOTO CORIRHEHUS MEAH C KYNPHIOHOM U HIMEpelHH OOTHYECEDH
IJIOTHOCTH PacTBOPA NPH IJHHEe BOJAEL 595 oM,

22 Annapatyvpa, PeAKTNEBE H PACTBOPE

CrestpodoToMeTp BAH GoTO3AeKTPOROIOPHMET],

Kucnota coasuas no FOCT 3118 nnerwocreio 119 rjem® W opac-

TEO

Elﬂmn'ra azotnan no TOCT 4461 naotwoctein [A35—040 rfew® o
pacteop | : L

Ewxcaora gropuctoroaopoadas no FOCT 10484,

Kucaora dopuaa ma [OCT 9656,

Kucaora Gopodmopuctosomopoinan: K 280 cu® droprcrosom pod-
HOM KHcaoTw npe Temnepatype (104+2)°C pofSasasoT mopuHsun 130 r

Hagannwe ofRUHEABHDE

Hactonmsaf cTARAAPT We MOMET (hTh NOAHOCTRHY HAH S3CTHUHG DOENpLAINEREH,
THpamapoRan B pacnpoctpancn Gea paspemetnA Noccranpapra COGP

T



C, 2 rocT 19863.04—01

fopHON KHCAOTH W nepeMelneanT, PacTRop rOTOBAT H XPAHAT B 0O~
JUITHAeHOBOM nocyde. '

Hatpus rugpookwcs no TOCT 4328, pacreopw 100 rfaiw® =
0.5 moas/am®, .

AmModni AMMOBHOERCTEA no TY 6-09-01-768, pactsop 200 rfam®

Hugnkarop wefitpanenufi kpacuwdl, pacteop 0.5 r/am®

Eydepuwf pacteop Sopsokkcaocro marpus, pH 9; 1345 r Gopuoi
KHCAOTH NOMEUANT B cTakad esectuMoctsi 500 cwd, npunnpawT
350 cw® Boom M PACTBOPRINT APH Harpesannd. PacTBOp 0XAamI10T
Ao RomMHaThHOH TeMOeparypel, NepeBOIAT B MEepHYI KOAdy nMecTH-
socThie SO0 cw?, npuansawr 65 cv? pacTeopa ruapoKcHla HATPHS
05 Moap/aM®, 10aHBAKT BOAOR D0 METKH N RepeMeiiHBaoT.

Cnupr stuaoswi pekrnpurosannui no TOCT 18300, pactsop | : .

Be-(UHKAOreRCAROR ) -ORCANHALHTHApA3oN  (KyvopH3ow) mo TV
6-09-14-1380, pacTeop & rfam: 025 r KYOPHIOHA TOMENIAOT B MepHY R
Koty BMectimMocTeio 50 cM®, pactBopsior & 40 cm? pacTeops STHAD-
BOTO COHPTE, ACAHBAKT PACTBODOM COUPTA A0 METER H NepeMems-
BAIOT,

Meae no FOCT B59 wapxy MOO.

CTagiaprite pacTEOPE MEedH

Pacreop A: 0.5 r Medn NOMELLAKT B cTAKAH BMecTHMOCTRIO 100 oM,
npenkpawt 25 cu? pactropa asoTHofl WHCAOTEL, PACTROPRIOT CHAYANR
UHpH KOMHATHOR TeMOepatype, 3aTed HaTPeBaOT 10 NOJHROMD PRCTBO-
PEHNA HABECKH H ENOATAT 2—3 mul. PacTeop oxaamnanT 10 KoMHaT-
HOE  TEMOEPATYPH, NEPEBOART B MEePHYIO KO0y  BMeCTHMOCTLIO
1000 cu?, qoaneaor sololi 40 METEH H HEpeMelHBalT.

| em® pacreopa A cogepmir 0,0005 r megn.

Pacreop B: 10 cw® pacteopa A nepenocAT nHnerkoll B MepHYR
Koafiy BMecTHMocThio 500 cw®, gonmsawr sogoll 40 METKH H nepeme-
wwsawT. Pacteop roTopaT nepea ynotpelierses,

I cw® pacreopa B copepmrr 000001 r Mean.

23 MMporegenne anannia

2.3.1. Hagpecky npofis coraacno 1afa. | moMeINAOT B KOHHILCKVIO
wonfy eMecTwmocTeio 100 cw?, npuasrawT 30 cw?® pacTeopa comnHOR
kncaoTw, 1,5 om® GopodmoprcTOoROIOPOAKOR KHCOOTH H PACTROPRIOT
NPA YMEPEHROM HACPERARKN,

Tadnwoa I

Mucegsaa poan aenwm, % Waeea meopckl opode, ©

Or 001 po 0,10 mprawo, 1
Co. 0,0 » 035  » 05
# 025 = D40 » ]
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B pacreop aobaeamioT No KanjaM a30THYW KHCTOTY S0 HodelsoBpe-
HHR roseToBoi OKpAcKH, 3aTed B #3BwTOK 2—3 Kanad, KHnATAT 2—
3 MUK, OXIAMIAKWT 10 EOMHATHON TEMOEPATYPH, MePEBOAAT & MEPHYED
KOAGY BMecTHMocTbio 250 ¢M?, MoawsawT BOACGH A0 METEH It mepewe-
I HE 2 H0T. :

232, ASWEBOTHYH 94CTh pacTBopa 5 cM? NepeHoCHT B MepRyR:
KoAdy BMecTHMocTsi 50 om®, npuausalor 8 cM® pacreopa JHMOHHO-
KHCACTO AMMOHNA, A00ABARKIT OAHY Kanjw pacTeopa Heli1paltLHoro
KpacHore 0 W3 GHpeTEH MefieHHo, OpH nepeMellHBAHNA pHIHBAIT
pacThap riapokesda datpia 100 r/av? 10 paveHeHHA ORPACKE WHIHKS-
Topa i3 Kpacuoll B Gnexmoomentywe w1 oM® pacTeopa rHApokenia
patpua & Hitmrok. [Mprassawt 5 om® Gydepsoro pacrecpa ¢ pH 9,
1 cq? pacTROpa KYNPHAOHA, A0AHEZOT BOLOR 40 METHH H nNepeMeui-
BAIOT,

233, Onravecky0 OJOTHOCT: PACTROPA HIMCPAKT Heped 5 mud
NPH A0dHe Bodlb 595 WM B KIDBETE © TOMUHHOT $OTOMETPHPYVEMOro
cron 5 MM, PacTBopoM CPABHEURA CAYHHT BOAA.

Hz ontrueckod NAGTHOCTH pAacTEOpA NPoGE BEMHTIIOT ONTHYECKYHD
MAGTHOCTE  PACTROPA  KOHTPOALHOTO ORNETA, KOTOPWE TOTOBAT no
nn, 231 o 232 co BoeMH PEAKTHBAMH, HCOOABIVEMBMHE B AHAIHIES.

MaccoByio 10410 MeIH PRCCYNTHEBAINT D0 TPAIYHPOBOYHOMY Tpa-
dury.

234 Tocrpoenue cpadyuposoynozs apaduxd

B ceMb U3 BOCHMH MEPHHX KOAD BMECTHMOCTER 1o 50 ow® oTamepa-
wor 02 05 L 15 2.0: 2.5; 30 ca? ¢cTanizpTHOro pacreopa B, 81O
cooipeTcTRYET 0000002,  0,000005; 0,00001; 0000015, 000002,
0,000025: 000003 v smegw, npaauBawT no &—I10 cv® Boam W npoaoa-
wawt no on. 232 u 233, PacTeopoM CPABHEHHA CAYMHT PAcTROp,
B KOTOPHIT HE BEEISHE Medh.

ITo noaywenAHM INAYEHAAM ONTHYECKOR NAOTHOCTH PacTHOPOR M
COOTRETCTRYIOULAM WM MACCAM MEAH CTPOAT rPaavRpOROYALIA rpadik.

24 OGpafoTHa Pe3yJIbLTATOR
2.4.1. Macconyw ponw meatr (X) B npolenTay BLYKCAAOT N0 dop-

b L
! “

X=—" 100, (1)

rie M — Macca MedW B pacTBope npobw, nafiiendzs no TpagyHpo-
ROUHOMY TpaduEy, Tt
M — MECCa Mpofk B AAWKBOTHON YacTH PACTBOPAE, T

242 PacxodacHus peayieTaton He AGDKHE NPepuars Jxaye-
HHA, YEA3&HHEX B Tafa, 2.
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Tebawnoa 2
| ASLAARTEOE RONyCHEEMO PLETOMAS N, %
MaecioRed aons wenm, % PEAFALTATOR MANE LTSS HEIK PENYALTETAN
ohpegeisaii WRANHEA
— i - - S
Or 0000 ao 0030 smasd, 0,005 (KT
Ce. 0030 » L100 » 0T (L
» 000 » 0250 = 0,015 0,025
» 0250 = 0400 E 0,026 0,035

3, ATOMHO-AECOPELLHOHHBIA METOM ONPEAEJEHHA METH

AL Cymunoete MoToLA

MeToa oCHOBAH HA PacTEOPeHHH nNpolu B coaxHol o Sopodropu-
CTOBOADPOAHOA KHCIOTEX M H3MEPCHHE aToMHol abeopbUui Mein npH
Anuee Boane 3248 HM B nAaMend aueTHIen — BoINYY

32 AnnapaTtypa, peAKTHRL H PACTROPH

Cnegrpoforoverp atomuo-alcoplUHOHNET © HCTOUHWKOM H3gyde-
HHA 408 MelH.

Anernnen no FOCT 5457,

Kucnora coassaa no FOCT 3118 mnoreocreio 1,19 rjcw®, pacteo-

pa2:iwml:l _
Eucnora asoriaq mo 'OCT 4461 naoreoctwes 1.35—-1,40 riew® A
pacteop I:1.

Kueaora Gropicrosoaopoinad no TOCT 10484,
s KHeaora Sopuaa no FOCT 2656,

Eaucnora Gopofropuctopoaoposnan: k 280 cm® dropucrosoiepol-
HOf KHCA0TH opH Temnepatype (104-2}°C aobasamor nopauama 130T
GOPHON KHCAOTH W nepeMellnsanTt, Pacthop FoOTORAT W XPaHAT B 0O
AUFT HAEHOBON NOCY e

Turan ryfgatwi no FOCT 17746 mapka TT- 100

Pacreops THTaHA

Pacteop A, 20 rlam*; 4 ¢ ToTana noMemant g KOHHSECEYHD Koady
BMecTHMOCTEK 250 en?, nobasaawt 160 cw pactoopa consnoll xucao-
TH 2: 1, B cw? GopodTopueToBodopoisofl KHCAOTH N PACTEOPAOT NpH
vvepenney Harpesanwy, [locae pacreopenns  napeckl  aobasaswor
2 ¢M? azoTHOR KACAOTH H KHNATAT pacTBOpR B Teyenne | unH. Pacrpop
OXJAMIAKT 40 KOMHATHOH TEMNEPATYPhl, NEPeHOCRT B MEPHYIO Koaly
pMecTHMOoCTE 200 cM?, noanBaloT BOADH A0 METEN M NePeMEmIHBIOT,

Pacteop B, 10 rfan® 1 r THTana noMemawt n KOHAUECKYID Koaby
BuectHMocTRio 250 ow®, gobavassor B0 cm® pacreopa condnol Kueao-
T 20 1 4 em? GopodropaeroBosopoiiol KHCAOTH T PACTBOPAKRT NPH
YMEpPEHHOM HarpesadHH. [locne pacTBopeHWs Hapeckd Ac0aBIgiOT
ABANIATE EdNedb A0THOH KHCIOTH H KANATAT PacTBO]D B TeyeHue
I mpn, PacTRop oxnamosnT A0 KOMHATHON TeMTNERaTypH, nepesocat
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rOCT 19863.14—01 C. 5

B MepHY Hoaly sMectiMocteio 100 oM®, noawsamwr Bojoh 40 MeTEW
H OepeMellnBaioT.,

Menw no NOCT 859 mapen MO,

CrapaaprHee PAcTROpPH MEiH

Pacreop A: 1 r mean pacreopawr B 20 cn? pacTeopa a3orTaod kuc-
AOTEL IPH YMepeHnoM Harpesannd. PacTROp oxiaasiaot Lo KosHar-
HON TeMnepaTypu, nepeHOCAT B MepHYID Koafy emectduocTeio L0000 cu®,
NOJMEAT BOAOH A0 METEH H NepeMeliHBanT.

I cw® pactropa A cogepacrt 0,001 © menn. )

Pacreop B: 10 cv? pactsopa A nepesocAT 8 MepHYE xoady EMec-
Tumoctsio 100 em?, aoausawt Boiofl 40 METKR ¥ MepeMelUHBAKT.

1 cm® pacreopa B cozepmntr O,0001 r mean.

33 Mpopefernde avaaunza

3.3.1. Hasecry npobu saccofl coridacno Tabn. 3 noMeulamnT B Ko-
HHgecKy o koaby emecTasmoctso 100 cu®, nofasasnwr 20 cw® pacreopa
costAlofl Eucaotw 2: 1, 1 cw? GopodmopRcTORONOPOANOR KHCADTH W
PACTBOPRIOT NPH yMepenHom Harpesadny. [locae pactsopends npolu
aobasnmior 5—I10 Kaneans asoTHol EHONIOTH H KHOATAT PACTHOP B Te-
aenne | mian. PacTsop oxXaamiawT B0 KOMHATHON TeMNEPaTYpW, ne-
PEHOCAT B MEPHYI KOAGY BMECTHMOCTBED coTdacto Tafa. 3, aofasnn-
T pacTROp coastof kucaotel | | cornacko tafa. 3, AonuBa0T BoRoR

A0 MOTHH H NepesMellHBART.

Tatbaosmwa 3
Maccd WARECKH Baecrdmocri  [Ofey  BoGeRCResory
MacooBan gQoan MeL. MepHnd monten, BETBOpA CONEAER
A * Npota, g ol Er:c.lm'ﬂ 1:1, ewd
Or 000 a0 01 nxawy. .l 05 {111 2

Co, 0Ll = 50 = 020 20y o

332 Tlpn maccopofi aoae seaw cemmwe 1,0 go 50% anukeoTHy -
HaCTh pacTeopa, paskyio 20 om®, oTOHpaOT B MEpHYID Koaly BMecTH-
mocTeie 100 cud, golasnswr 2 ew? pacreopa conanofl kucaore 1: 1,
AOAHEAWT BOAOH 00 METEH M NEpPeMellHBal0T,

3.3.3. Pacteop KOHTpOARHOMO OMRTA ToTosaT no nn, 331, 332

334, Hogrpogrue epadyupogovHoee apadusa

J.a.4 L [pu maccosofl gene mean ot 0,01 a0 0,1%

B mects mepanx koAl BMecTHMocThio no 100 cm® npunueair no
25 cw? pacTBopa THTAHA A, B naTh HE HMX ormepaioT 0.5; 1.5; 3,0; 4,5;
6,0 cm? crapaapraore pacreopa B, wto coorsercreyer O,00005; 0,00015:
0,0003; 0,00045; 0,0006 r menn. .

S.3.4.2, [Mpu maccosoft gone senn cowmwe 0,1 10 1,00

B wects Mepunx Koaf sMecTHMocThio no 100 ewm® npuansawr oo
10 ex® pacreopa Terana B, B nate w3 nux ormepsor 1,0; 2,5; 5,0; 7.5;
11



. & MOCT 19863, 14—81

10,0 cx® cranaapraore pactsopa B, wro cootrercreyer 0,0001; 0,00025;
0,0005; 0,00075; 0,001 r mexy.

3.3.4.3. Tpn maccosoft pome menn cemme 1,0 10 5,00

B meets sepnuyx x0ad emectiMoctsio mo 100 cm® nphansaoT no
2 cm® pacrsopa taTana B, B nate w3 mnx orsepaor 2,0; 4,07 600 B0,
10,0 cm* cTannaprooro pacteopa B, wro cooreercraver 0,0002; 0,0,
0,0006; 0,0008; 0,001 r menn.

3344 K pacreopam p woafax, NpEroTOBNeHHBIM no nm 3341,
3.3.4.2, 3.34.3, goBasanwer no 2 cM? pacreopa coaauoil kmcaoTw | I,
AOAHBAWT BOAOHA I0 METKH H NePEeMEelIHBAT,

3,35, Pacrpop npofi, pacTBop KORTPOJABHOMG ONHTA B PACTROPH
LA NOCTPOCHHA FPagyRpOBOYHORG rpadiKa pacTHAAKT B NJIAMA aile-
THASH — BO3AYXY (OKHCIHTEARHOR) W HIMEPAKT ATOMHYK aGcopluHo
Meld mpH 1J¥He BOaHH 3248 nw.

Tlo nodvaesduy AHATEHNAM atoMiex afcopBuuil 0 cooTRETCTRY -
WHM UM MACCOBRM KOHUMEHTPANMAM ME1H CTROAT TPadyHPORoY HER
rpadux B ROOPAHHATAX «3HAUYCHWE ATOMHOTG NOrISWeHnA — Maecco-
Bafd KOHIEHTpANMA Mean, rfous,

MaccoByio KOHUEHTPALHIO MEeAH B pacTRope npade H B PACTRODE
KONTPOJEHOrG ONKTE ONPeleffioT N0 CPaiviApPOBGHHOMY Tpaduky.

34. O0paGoTKa peavasTaTOR

4.1, Maccopyw aoaw smean (X)) B OpOOBHTAE BWYHCAAKOT OO0
dopuyae

x= LAzt (2)

rae £ — MaccoBan ROHUEHTPAIAA MeaH B pa:rn:ge npaie, BafieH-
HAad No FPALYHPOROYROMY rpaduky, rfc
Cy — MaccoBafd HOHUEHTPAUHA MEIH B PACTEOPE KOHTLOALHONO
OTHTA, HARAEHHAH NO FPAIVHPOBONHOMY CRAQHKY, rfoM®;
V' — ofibem pacteopa npobu, cW?;
M1 — MACCH HABECKH B pacTBope Npoli HAH B COOTBETCTRYOMER
ANHKBOTHON JACTH pacTEOpa npolw, T.
3.4.2, PacxomneHns PesyIbTATOR HE NOJKHH TNPEBRHIIATh IHAUE-
HAM, vEazaHHEX B Taba, 4,

Tatbawua 4

AfCoaiTHO: A0MYCKAEMOT Mouoskosnns %

1
Miacoosan moas mean, % PEIFALTOTNE AQA0RENBEET § [EIYALTATOD

G P& EAC A AHAEHIA
Or 00040 oo 0,025 sramy. 0,006 0,005
Ce. 0,025 > G0 = L | 00T
» 0050 » BIOD @ LR 0,003
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Hpodosxemee Tads 4

I AfponmTear gofyokasuge padEoE e, %
Maccomas moan wexw. % PEIVARTATOR BapaisiefbiHy peayIkTaTon
onpeneEIcEnd anAALLE
Ce, 0,100 oo 0950 skwou. | 0,013 0,020
= 0250 = 050 * 0. (30
» 050 = 100 = 0,08 07
» 14 = 250 ¥ 010 018
*» 300 » 300 ¥ 0,15 020
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C. 8 FOCT 10943.14—081
HHeOPMALLHOHHBIE JAHHBIE

1. PASPABOTAH H BHECEH MuuHcTepcTBOM ABHALMOHHOH Npo-
muaenhocta CCCP

PASPABOTYHEKH

B. I'. Japwnos, 1-p Texua. Haye, B. A, Mowkun, kaHa, TexH. Hayk;
I. H. ®preaman, xaun. texw. wayk; JI. A, Tewswowra; M. H. lNop-
aoea, kaya, xuaM, Haye; JI. B. Auwronenko; 0. JI. Cropcras, KaHi.

XHM, HAVE

2. ¥TBEPKIEH H BBEILEH B DEHCTBHE [NocranosnerHem
lNocypapereesnoro koMuteta CCCP no ynpaBaeHmmy KauweccTpomM
NpoAYKUHE B cradgapram or 5.05.91 N 626

3. BBELEH BNEPBHE

4. MepuogHuHOCTE NPpoBepEN — 5 aer

5. CChIJTIOYHBIE HOPMATHBHO-TEXHHYECKHE JOK¥MEH-
Thl

Dfgrisaqende HTIL, )
wa EoTopkd® Adlla codEHA Hosep nyiRTa

MOCT &0—T4
MOCT B0IE—-T7
TOCT 4328—77
TOCT 4461.—77
MOCT 545775 (
rocCT 9656 —75
MOCT H484—78
FMOCT ITiA—74
[OCT |8300—87
MOCT 25086—87
T¥ Gf-i4-1380—77
TY G000 765 —80
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