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Metallic chrome.

Methods for determination of copper (CT C3B 4509—84)
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rocr 13020.14—-75
OKCTY 0809

flocraHoBneHuem TocypapctBeHHoro komutera CCCP no craHgapram or 20 mas
1985 r. N2 1412 cpok peiicTBus YCTaHOBNEH
¢ 01.07.86

Ao 01.07.96

Hecobniogenune cranfiapra npecnefyercs nNo 3akoHy

HacTosmu# crangapr ycraHaBauBaeT (GOTOMETPHUECKHH H aTOMHO-
a6copOIMOHHEIA METOAH ONpefeseHuss MeAu B MeTa/JHueCKOM XpoMe
(npu maccoBoit qone mexu ot 0,002 xo 0,06 % ).

Craunapt noanocteio cooTBeTcTBYyeT CT C2B 4509—84.

1. OBLLLUE TPEBOBAHHWS

28

1.1. O6mme  rtpebGoBanus K Merogam  ananusza — no [OCT
13020.0—75.

1.2. JlabopatopHass npo6a jnoJKHa OHITb TPUFOTOBJICHA B BHAE
CTPYKKH TOJIIHHOH He 6ojee 0,5 MM no TOCT 23916—79.

2. ®OTOMETPMMECKMA METOA

2.1. CymHOCTs METO[LA

MeTtoa ocHOBaH Ha H3MepeHHH ONTHYECKOH NJOTHOCTH OKpallleHHO-
TO B KODUYHEBHIH LBET KOMILIEKCHOTQ (COEIHHEHHS MeAH ¢ IUSTHJIH-
THOKap6aMaToM  CBHHIA B XJ0podOpMe Ha CNEKTPOPOTOMETpe IpHU
IJIHHE BOJHBL 435 HM UJAH (QOTO3JEKTPOKOJIOpHMETpe B 06J1aCTH CBETO-
nponyckanus oT 400 no 480 um.

22, AnmapaTypa, peaKTHUBE H PAaCTBOPE

CnektpodoToMeTp HIH (OTO3NEKTPOKOJOPHMETD.

M3panue odmumansHoe ; Nepeneuatka BOCNpeujeHa
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Crp. 2 FOCT 13020.14—85

Kucnora cepuas no 'OCT 14262—78 uau no TOCT 4204—77 m
pasbasaenHnas 1:1, 1:4.

Kucnora azornas no I'OCT 11125—78 uau no 'OCT 4461—77 n
pasbaBjenHas 1:1.

Kucaora ykcycuass no 'OCT 18270—72 waum mo T'OCT 61—75,
10 % -HBIE pacTBOp.

Kucnora numonnas no N'OCT 3652—69, 20 % -#ulii pacTeop.

Ammuak Bogausi no FOCT 24147—80 wau no 'OCT 3760—79.

Couap puHatpueBass  atuiengdaMuH-N, N, N’, N’-reTpaykcycHoi
KHCJOTHI, 2-BogHasi (Tpuuion B) no 'OCT 10652—73, pactBOp : MO-
JpHO#N KoHUueHTpauued 0,05 Moan/name,

Harpua N, N-austunguraokapbamar no F'OCT 8864—71.

Caunen ykcycHokucawij no FOCT 1027—67.

XopodopMm (TpHXJOpPMETAH ).

CBuHLIA IHATHIAAHTHOKapOaMaT, pacTBop B xjaopodopme: 0,2 r yk-
CYCHOKHCJIOIO  CBHHIA pacTBOpsioT B 50 ¢M® BOJABl B IPHCYTCTBHH
10 cM® pacrBopa YKCYCHOH KHCHAOTH. K mepememansHoMy pacrTBopy
npubasasior 0,25 r fusTHAAHTHOKap6aMaTa HaTpHs, PAaCTBOPEHHOrO B
50 cm?® Boawl. BrinaBuiuii 6ennblii ocazok akcTparupylor ¢ 500 cm3 xi0-
podopma. PacTBop BCTPSIXMBAIOT C BOAOH W IOC/e pa3feseHHs CJIOeB.
(UIABTPYIOT 4epe3 CyXoH (HAbTp. PacTBop  AusTHAAMTHOKapbGamaTa
CBHHLA B XJopodopme HoaHBalT g0 obbeMa 2 IM® xnopodopMoM H
COXPaHAIOT B CKJASHKE H3 TEMHOIO CTeKJa.

Menp Merananueckas.

CraHzapTHble pacTBOPH MEMH:

pactBop A: 0,1000 r Mengn  pacTBOpSIOT NPy HarpeBaHuu B 10—
15 cM3 pasGaBieHHON a30THOf KHCAOTH, Ao6aBasioT 30 cm® cepHoi
KucaoTel (1:4) ¥ BeIDapHBAaIOT g0 MOSBJEHHS NapOB CEPHON KHCJOTHL.
Conx pactBopsiorT B 100 cm® Boanl. PacTBop  mepeHOCAT B MEpHYIO
Kosaby BMectuMocThio | aM3, oxsia)KgaloT, KOJAMBAIOT 4O METKH BOJOH
H HepeMellnBaoT.

MaccoBas koHUeHTpalusi Mean B pactBope A paBua 0,0001 r/cm3;

pactBop B: 10 cm® pactBopa A moMemarT B MepPHYIO KOJOy BMecC-
tAMocThio 100 cM3, monuBaloT 10 MeTKH BOJOH U mepeMemuBawT. Pact-
BOD TOTORAT Nepel NpHMEHEHHEM,

MaccoBast KOHLleHTpauusl Mean B pactBope B pasua 0,00001 r/cm3.

23. llpoBenennHe aHaaHu3a

2.3.1. HaBecky npoObl Maccoi, yCTaHOBJIEHHON B 3aBHCHMOCTH OT
CONIep:KAHUA MeJH No Taba. !, MOMEIaT B CTaKaH  BMECTHMOCTBIO
250 cm®, mpuauBaior 20 cm?® cepHoil kucaothl (1:1), HarpesaioT A0
pactBopenus, npuiauBaioT 0,5 cM® a30THON KHCJIOTH H BHIIaDHUBAIOT J0O
NOSIBJIEHUS APOB CePHOMl KUCIOTH. 3aTeM pacTBOP OXJIaXKAaloT, 0OMBI-
BAIOT CTEHKH CTaKaHa BOJOH H CHOBAa  BHINAPHBAIOT 10 NOABJEHHS
napoB cepHO#l KUCJOTH. [locse 3TOro pacTBOp OX/NaXKIAIOT, IPHIKBAIOT
20—25 cm?® Bogw u Bunapusawt A0 8—10 cm®. Conu pacTBopsiIOT, Har-
pesasi, B 30 cM® BOABI, PaCTBOP, DXAANIRIOT H MEPEHOCAT B AeJUTENb~
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rocr 13020.44—85 Crp. 3

HYI0 BOPOHKY BMeéCTHMocTbIO 150 cM3, npuanBaloT 5 cM® pacTBopa Ju-
MOHHO! KHCJOTH, 5 ¢M® pacTBopa TpuJaoHa b, amMMuak 10 HefATpaJb-
HOH peakUHWH N0 JakMycoBol Gymare H emle 2 oM® B U3OBITOK, 3aTeM
10 cM® pacTBOpa AMSTHAAMTHOKapGaMaTta cBHHLA. [(eJHTebHYIO BOPOH-
Ky BCTPSIXMBAlOT B TeyeHue 2 MHH. [Jocie oTcTamBaHusi OKpalIeHHHIH
CJI0¥ PacTBOPa CJAUBAIOT B MEPHYIO KOJIGY BMECTHMOCTLIO 25 cMB.

Ta6nuua l

MaccoBag noas Menu, % Macca HaBeckH Xxpoma, r
Or 0,002 no 0,005 BsBkatou. 0,5
Cs. 0,006 » 0,01 » 0,2
» 001 » 0,06 » 0,1

OxcTpakuuio 5 cmM® pacTBOpa AMATHUAAMTHOKapOaMaTa CBHHIA IOB-
TOPAIOT ABAXKABI, co6upas opraHuueckuii cofi B Ty xe Koaby. O0beM
00beJHHEHHBIX KCTPAKTOB LOBOAST A0 MeTKH XJ0podOpMOM H mepe-
MeinuBaoT. ONTHUECKYIO IJIOTHOCTh PacTBOpPa H3MepSIOT Ha CHEKTPO-
QoToMeTpe NPH AJHHE BOJHH 435 HM HJH Ha (QOTO3JEKTPOKOJOPHMET-
pe B obaactu cBeronponyckanus ot 400 xo 480 aM.

PacTBop npu HamOJHEHHH KIOBET IPONYCKaIOT depe3 CyXoi QHABTD.
B kauecTBe pacTBOpa CpaBHEHHS IPHMEHSIOT XJ10podopM.

OnTHYeCKYI0 MJOTHOCTb CJAEAyeT H3MepSiTh HENOCPEACTBEHHO MOC-
Jie 3KCTPaKIHH Mo HeTeueHuy He Gosee 10 MuH.

Maccy MeaH HaxomsT MO IpaiyHpOBOYHOMY rpaduKy HocJ/e BbIUH-
TaHusl 3HAYEHHS] ONTHYECKOH NMJIOTHOCTH PacTBOPa KOHTPOJBHOIO OIHI-
Ta H3 3HAYEHHS ONTHYECKOH MJIOTHOCTH PacTBOpa NpPOOHI HJIH METOLOM
CpaBHEHHS MO CTAHAAPTHHIM O6GpasuaM MeTaJJIMYecKoro xpoma, OJIH3-
KHM 110 COCTaBY K aHAJH3UPYEMOMY MeTaJJH4YeCKOMYy  XPOMY M IpO-
BEEHHBIM Yepe3 BCE CTaJHU aHaJIu3a.

2.3.2. IlocTpoenue epadyupogourozo epagpura

B nsTh U3 IIeCTH CTAKAHOB BMECTHMOCTBIO 1o 250 cM3 momelaioT
0,5; 1,0; 2,0; 4,0 u 6,0 cm® cranmaptHoro pactsopa b, uto cooTBercT-
syet 0,000005; 0,00001; 0,00002; 0,00004 u 0,00006 r mMean.

Bo Bce crakauw npuanBairT mo 20 cm® ceproit  kucaorel (1:4) n
Jlajiee aHAJU3 NPOBOJAT, KaK ykasaHo B m. 2.3.1. PactBop 1mecroro
cTakata, He COAepXKaIMi cTaHfapTHOrO pacTBopa b, cayxur ana npo-
Be/IEHHSI KOHTPOJBHOIO ONBITA HAa COJepXKaHHe MeAu B peakTHBax. [lo
[OJIYYEHHBIM 3HAYEHHUSM ONTHYECKHX IVIOTHOCTEH H COOTBETCTBYIOIIHM
HM COIAEPKaHUSM MeAM CTPOSIT NPaAyUPOBOUHHI rpadux.

24. O6pa6oTKka pe3yJAbTaTOB

2.4.1. MaccoByio goaio Menn (X) B IpoLEHTaX, ONpeleseHHYIO IO
IpajyupOBOYHOMY IpaduKy, BHIUUCAAIOT 0 GhopMye
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Crp. 4 TOCT 13020.14—85

="T1.100,
m

rae m; —Macca MeJH B aHaJM3HPyeMOM pacTBoOpe, HalfeHHas no
IrpadyupOBOYHOMY IpaduKy, T;
m — macca HaBecKH, T.
2.4.2. Maccosyo pomio Mmezn (X;)B TpOLeHTaX, ONpPEIENCHHYIO
METOJOM CPAaBHEHHS, BEIUHCJSAIOT 10 GOpMyJIe

_C(D—Dy)
%= "D,

rie C — maccoBas Joas Meiu B craniaptaoMm ofpasue, %;

D — onTHyeckas TJAOTHOCTb aHAJH3HPYEMOro pacTBopa MeTaJ-

JHUECKOro Xpoma.

Dy — ontnyeckass MJIOTHOCTb PACTBOPA KOHTPOJBHOTO ONBITA,

D, — ontnyeckast NJIOTHOCTL PACTBOpA CTaHAAPTHOro obpasia.

2.4.3. A6coaioTHBIE JONyCKaeMbie PacXOXJEHHS pe3yJbTaToB Ina-
paJiiefibHHX ONpeje/eHHl He IOJKHBI NpeBHINATh  3HAYCHHH, yKa-
3aHHBIX B Tala. 2.

TaG6aupa 2

Maccosan Aoad Meld, % AfcomoTHEE AONYCKaeMble PACXOXACHULE, %

Or 0,002 amo 0,005 Bxawou. 0,002
Ces. 0,006 » 0,01 » 0,003
» 001 » 002 » 0,004
» 0,02 » 004 » 0,005
» 0,04 » 0,06 » 0,006

3. ATOMHO-ABCOPBUMOHHLIA METOA

3.1. CymHocTh MeTO2

MeTtos ocHOBaH Ha H3MepeHHH aTOMHOH abcopluuuM MeAH B Ija-
MEHH BO3AYyX—alleTHJeH NIPU JJHHe  BoJHH 324,8 HM C npenBapu-
TeJbHBIM PAacTBOpeHHeM NPOOH B CMECH COJIHOH M a30THOH KHCJOT.

32 AnmapaTypa, peakKTUBH i PACTBODH

AToMHO-26cOopGUIUOHHBIN CIEKTPOGHOTOMETD.

Bannon ¢ anerunenom.

Kucaora consinas no TOCT 14261—77 uan no FOCT 3118—77 n
pasbaBnaenHas 1:1.

Kucnora azornag mo F'OCT 11125—78 uau no 'OCT 4461—77 n
pasbabsennas 1:1.

XpoM 3/IeKTPONUTHIECKHI,

JlanTaH xnopucThifi, pacTBOp, copepxamu# 0,02 r saHTaHa B
1 cm®: 53,46 r x70pHCTOrO JIaHTaHA PACTBOPAIOT HPH HAarpeBaHHH B
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rOCT 13020.14—85 Crp. 5§

100 cm3 Bozbl, pacTBOp 0XJ1aXKAAIOT, HIEPEHOCAT B MEPHYIO KOJOY BMe-
cruMocTbio 1 aM3, monuBalOT BOJOH O METKH H MEePEeMENIHBAIOT.

Menp Metaaauueckas.

CranzapTHEE pacTBOPH MEIH:

pacteop A: 0,1000 r mMexu pacTBOpsiIOT, HarpeBas, B 10 cm3 pa3s
6aBJeHHOH a30THOH KHCJAOTH. PacTBOp BHHIAPHBAIOT A0 MaJoro o6me-
Ma, npuauBaloT 10 cM® congHON KHUCJIOTH H BHITaPUBAIOT A0 BJAAXKHBIX
cojefi. Conu pacTBOpsIOT, Harpemas, B 10 cM® conMaHOf KHCIOTH H
20 cm® BOzBI, MEpPEHOCAT B MEPHYIO KO0y BMECTHMOCThIO 1 Jam3, no-
JIUBAIOT IO METKH BOJOH U IepeMeluHBaloT,

Maccosas konleHTpanuss Mead B pactBope A pasaa 0,0001 r/cm3;

pacrBop b: 10 cm® pactBopa A moMemalT B MEPHYIO KOGy BMe-
ctuMocTbio 100 cM®, monuBaroT  BOAOH Q0 METKH M NEpeMelIHBaIoT.
PacTBop roToBAT nepen npuMeHEHHEM.

Maccosas konueHTpaunus Meau B pactBope b pasua 0,00001 r/cm3.

33. IlpoBenenne anaausa

3.3.1. Hapecky mpo6ul maccoit 1,0 T nmoMemmiaioT B Koi6y BMeCTH-
MocTbio 250 cM® u mpuauBalT 40 cM® pasGaBiEHHOH  COJISIHOH KHC-
Jotwl. [Tocse pacTBOpeHHs HaBECKH pPacTBOP OKHUCAAIOT 2—3 cM3 as3o0T-
HO¥ KHCJIOTH M BHIIADHBAIOT J0 BJaXHBIX cosefl. CoJu pacTBOPSIOT,
HarpeBas, B 3 c¢M® cosisgHO# KuCIOTH ¥ 20 cM® Boanl. PactBop mepeno-
CAT B MepHY®0 Koaby  BMmecTHMmoctbio 100 cm®, mpunusator 10 cm3
pacteopa JaHTaHa, AOJHBAIOT  BOXOH N0 MeTKM H MepeMelluBaioT.
PacrBop ¢uabTpyioT yepes cyxoil GUABTD cperHel MIOTHOCTH B CYXYIO
KoJs10y, oT6paceBas mepBhle NOPLUUHH PHABTpPATA.

3.3.2. PacTBOp KOHTpPOJIBHOTO OIBITA TOTOBST corsacHo m. 3.3.1 ¢
ZobOaBJieHHEM | I 9J1eKTPOJHTHYECKOrO XpoMa.

3.3.3. IlocTpoerue epadyuposounoeo epagpura

B mecTtb u3 cemu k046 BMecTHMOCTbIO mo 250 cM® moMmemarmoT

CTaHJApTHBIE PaCTBOPBHl MEAH, COOTBeTCTBYIOIIHE  yKa3aHHHM B
Taba. 3.

Ta6nauma 3

Maccosas noas menu, % Craunaprebii pacTBOp Ofmwem cm“ﬁmﬂom pacteopa,

Or 0,002 no 9,01 b 1,0; 2,0; 4,0; 6,0; 8,0 u
10,0

Ce. 001 » 006 A 1,0; 2,0; 3,0; 4,0; 50 =
6,0

B cenbMylo KoaGy cTaHZapTHHI pacTBOpP MeAM He NOMeIaoT. Bo-
BCe CeMb KOO n06aBiAlT No | r 3JEKTPOJMTHIECKOrO XPOMa, IO
40 cm® pa36aBJieHHOH COJITHOH KHMCJOTHl U jajiee aHadH3 INPOBOJAT,
KaK yKasaHo B II. 3.3.1.
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Cip. 6 TOCT 13020.14—85

3.3.4. Atomuyo abcopbuuio MERH H3MEPAIOT NMapanjesbHO B pacr-
BOpe Npo6HI, KOHTPOJBHOTO ONBITA, B PACTBOPax /s MOCTPOEHHS rpa-
JAYHPOBOUYHOro rpaduka M pacTBOPe CTAaHAaPTHOro o6pasua NpH JJIHHE
BOJIHHL 324,8 HM B n1aMeHH BO3AYyX—alleTHJIEH.

I'panynpoBouHbIH rpaguk CTPOST IO pe3yabTaTaM, MOJyYEeHHBIM
TIoC/Ie BHIYHTAHHS 3HaueHuss abcop6Uuu  PacTBOPA, HE COAEPHKAIIETO
CTaHAapTHEIH PacTBOP MeIH, H3 3HaueHHH abcopOUHH PacTBOPOB, CO-
JepKAaUIHX CTAHAAPTHHIAI PACTBOP, H COOTBETCTBYIOILEMY HM COJepIKa-
HMIO MeJH.

Tloc/ie BHIUMTAHUS 3HAUEHHs AaTOMHOH a6GCopOLMH pacTBOpa KOHT-
POJILHOTO ONBITA H3 3HAYeHHs] aTOMHOfi abcopbuun  pacTBOpa MpolH
HaXOASIT KOHUEHTPAIUI0 MeAH B pacTBope NpoOH HO IpajyHPOBOYHO-
My rpadHKy HJIH MeTOJOM CPaBHEHHS IO CTaHAapTHOMY o6pasly Me-
“TAJMJIHYECKOro XpoMa, GJAH3KOMY IO COCTaBYy K aHaJH3HpyeMol mpobe
H IIPOBEeIEHHOMY Uepe3 Bech XOJ aHaJH3a.

34. O6paboTKa pe3yabTaTOB

3.4.1. MaccoByo nouaio Menu (X) B mpoleHTax, ONpeJe/leHHYI0 Me-
“TOJIOM I'PaAyHPOBOYHOrO rpadHka, BHIYHCIAAIOT 10 (hopmyJie

X=-.100,

m

TAe ¢ — MaccoBasi KOHIEHTpalUsl MeIHM B pacTBope npolbl, HaliaeH-
Has 10 rpafyMpOBOYHOMY rpaduky, r/cm?;
V — o6bem pactBopa npobH, cM?;
m — Macca HaBeCKH, T.
3.4.2. MaccoByio zoJiio Medu (X)) B IPOLEHTAX, ONPeeJeHHYI0 Me-
TOLOM CPaBHEHHS, BHIUHCJSIOT 110 GopMyJie

. C(D—Dy)
Xy= D,—D, '
rae C — maccoBast 10Js MeNd B cTaHzaprdoM obpasue, %;

D, — onTHueckas MJIOTHOCTb PAacTBOPa KOHTPOJBHOTO OMNBITA;

D — onTHyeckas NMJIOTHOCTb aHAJU3UPYEMOTO  PacTBOpa MeTal-
JHYECKOTO XpOMa;

D\ — onTuueckas TJIOTHOCTb pacTBOpa CTaHAaPTHOro ofpasia.

3.4.3. Ab6conoTHble AONyCKaeMble PACXOXKIEHHS PE3yJbTaTOB Ia-

PaJyle/IbHBIX ONpeAeJeHHH He JTOJIKHBEL IPeBLIIATh 3HAYEHHH, yKa3aH-
HHIX B Taba. 2.

74



