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A v EELFERAR Sml ko h T % Ml
Gt ABRE) iy, KTHRL dSml L35 (Z
DEED Cu EBEIZ 1.4x10-5M LI FEkd XoT
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7YY A KEK 2ml, EfR-EEMBEEER 1ml RO
2.5x10*M =i 344 L, PEW 1ml 2Nz
(&% 10ml). 73, Tk &, B pH fED 3.6~
5.7 oHifs ThhE, PEOBIUITAN VR Mz
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MZT, 2HERYBES. WHES MR,
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AUy bEDAFVERELELT, PA=vRCHBS
BT 500 BRE L. ok, BiliIhica 4
va&&M Fig. 1 o#i 1 wR$ X 51 612nm T
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Absorption spectra of toluene extracts

Curve 1:5X%10-8 mol of copper was extracted
into 5ml of toluene from 10 ml of the aqueous
solution containing 2ml of 0.12M potassium
chloride, 1ml of 2.5x10-4 M Ethyl Violet
and 1ml of 1.2M acetate buffer (pH 5.0).
Curve 2 : reagent blank. Reference : toluene
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R E% 0.5ml 75 2.0ml OPACHRI L
LA, mEDEEIALRI) 5.

(2) =Fn44Vv, PIEME:2.5x1074M =+
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DRI R LTz, DHRORBHR T, HFnEix 1ml &
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(3) $Bib» v v 2% » = v iR 0.6 M
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RLI. L, W & SciRIin HBRiEs kX
{IeBDT, 0.4ml & L. E&EETI, 0.12M
En Vv 2KEHK 2ml RFERL

(4) EHEEERH b= v, 20k
RO BEET—EDBRNEL /R L. ]hEERF-IL 25
& L.
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SEREHMRTH Lt B LT3, CddD) 11 Cu
() @ 0.3 fFEHKFELTHIAFELRVA, 3 HEdE
T5LADEER 52 Tw%h. Fedll) 1t Cudl) o3
SEIEFELCHHELRVA, 3 fFEHETD &, AD



w X

Table 1 Effect of foreign ions

lon  Added as Concentra- Ratio of ion Rec.,

tion/M to Cu(lIl) %
None 100.0
Mn(II) MnSO4 5.0x10-2 10000 98.4
K K2S04 2.5%X10-2 5000 100.8
NidI) NiSO4 2.5%x10-1 50000 100.7
Fe(III) Fez2(S0a)3 10-2 2000 101.2
AI(II) Al2(SO4)3 5.0x10-3 1000 104.7
Cr(III) Cr2(SO4)s 2.5x10-3 500 101.4
Co(II) CoSOs 5.0x10-2 10000 102.0
Zn(II) ZnSOa 5.0x10-2 10000 98.2
Sn(II) SnCl2 5.0x10-8 10 101.8
Ca(Il) CaSOq 10-3 200 99.4
Mg(II) MgSOq« 5.0x10-2 10000 101.4
Pb(I) Pb(NOs):2 2.5x10-8 5 100.1
Sr(II) SrClz 5.0x10-8 10 98.3
Cl- NaCl 2.5X10-2 5000 99.7
Br- NaBr 2.5x10-3 500 100.0
I- Nal 2.5%X10-6 0.5 100.7
ClOs- KClO« 5.0x10-8 0.01 100.0

5.0X10-8 10 102.0

NOs- NaNOs
Cu(I) : 5.0X10-¢ M (aqueous phase)

WALz Twb. Nidl) 2 Cudl) o 0.3 f5EHE
LTy, ADMEEYEZ TS, LT, Ni(l), Cd
(1), Fe(lll) o3fpc i v ETLHADEER, Thbd
LRA A v OIKSRERY E Cu(dl) D3PIt X5 &
LTWw5.
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W, Ak: @RIAA) 7 v eghf 4 v OREHMBICE 58MEC Al G #H O BEER 345
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DT NI =9 AEERFCOWTIE, KRICRTHIELRE
o T,
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FERELEIV. UL, JSS SREMERBERR o T
1%, Fe 23 FFAMELN R SR FET 5100, JHEE
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vIE (7 ofbr vV A, s=vER) OERRREL
#-. Fe(Il) A v% Cu(ll) 44 vieittsErbT
11000 fE3tpibic 3bfE 84, £RIKEES 0.05~1.0 M
O, Blbxei. HE%L Fig 2 wrd. Fig 2 »
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Fig. 2 Examination of masking agents for the

elimination of iron interference

Molar ratio of Fe(III) to Cu(Il) in the sample
is 11000. The mark(@) in the figure indicates
the value obtained by the standard procedure
in the absence of iron. The volume of each
reagent added is 1ml. Reference: toluene.
O : ascorbic acid; A : sodium fluoride; [J:
citric acid

0.5[
0.4

0.3r 2

Absorbance

—

pH

Fig. 3 Effect of pH on extraction
Cu(II) : 0.3%10-8 M; Curve 1 : ratio of Fe(III)
to Cu(II) =11000, curve 2: ratio of Fe(III) to
Cu(II) =5500, reference : toluene

DORERERE, D, JSS gimEsER ke o Tk, T
57 A2 A€ VEBREREEY 0.3M L1, i pHE
% 4.1 fHECTHEL T, CuDERZTolk. TOHEIR
Cun&HEEDLVBEEEDT, RERC ML TH
WHTE%. ko Cud BEMERE Tabel 2 1R
F. WThORFHCE WTH, FEC XD ERREREE
REEBW—EERLTWA.
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Table 2 Determination of copper in steel and
aluminium alloys

Certified Sample Copper
Sample value for solution foundt,
Cu, % (mmg/100 ml) %
Steels
JSS 030-2 0.017 102.6 0.018
JSS 050-3 0.017 100.2 0.018
JSS 061-2 0.011 152.6 0.012
NBS 55e 0.065 52.3 0.064
NBS 126b 0.082 40.9 0.081
NBS 19g 0.093 36.5 0.094
NBS 101e 0.359 15.7 0.342
Aluminium alloys
NBS 2017 4.26 15.8t1 4.29
NBS 2024 4.41 15.11t 4.42
Constituents other than copper (%)——JSS 030-2 : Mn

0.72, Ni 0.021, Cr 0.018, Al 0.029; JSS 050-3 : Mn
0.70, Ni 0.012, Cr 0.021, Al 0.0029; JSS 061-2:
Mn 0.49, Ni 0.019, Cr 0.019, Al 0.034; NBS 55e:
Mn 0.035, Ni 0.03, Cr 0.006, Co 0.007; NBS 126b :
Mn 0.380, Ni 3.599, Cr 0.066, Co 0.032; NBS 19g:
Mn 0.554, Ni 0.066, Cr 0.374, Co 0.012; NBS 10le:
Mn 1.77, Ni 9.48, Cr 17.98, Co 0.18; NBS 2017:
Fe 0.28, Mn 0.52, Mg 0.59, Cr 0.01, Zn 0.05; NBS
2024 : Fe 0.25, Mn 0.65, Mg 1.49, Cr 0.01, Zn 0.04.
Sample taken: 5ml; T Mean values of the three
determinations; tt Seven milliliter-portions of the
sample solution were diluted to 100 ml with distilled
water, and 5ml of the diluted solution was used for
the determination.
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Spectrophotometric determination of copper in
steel, stainless steel and aluminium alloys by the
solvent extraction of an ion associate of dichlo-
rocopper(I) ion with Ethyl Violet. Koichi Yamamoro*
and Shoji Moromizu** (*Department of Industrial
Chemistry, Yonago National College of Technology,
4448, Hikona-cho, Yonago-shi, Tottori 683; **De-
partment of Chemistry, Faculty of Science, Okayama
University, 3-1-1, Tsushima-naka, Okayama-shi, Oka-
yama 700)

Trace amounts of Cu in steel, stainless steel and alumi-
nium alloys were spectrophotometrically determined
after solvent extraction of an ion associate formed
between dichlorocopper(I) ion (CuCl,m) and Ethyl
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Violet. The procedure is as follows. Dissolve the
sample by heating with dilute sulfuric acid or aqua
regia. Then, evaporate the resulting solution nearly
to dryness. 1f aqua regia is used for dissolution of the
sample, add dilute sulfuric acid to the resulting solution
and evaporate nearly to dryness. Dilute the residue
to a fixed volume with water. Pipette an adequate
volume of the sample solution into a stoppered test
tube. Add ascorbic acid and potassium chloride solu-
tions, and adjust the pH of the solution to about 4.1
with acetate buffer. Add Ethyl Violet solution and
extract the ion associate formed between dichlorocopper
(I) ion and Ethyl Violet to 5 ml of toluene. Measure
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the absorbance of the organic phase at 612 nm. The
proposed method is very sensitive (molar absorptivity:
105 1 mol-* cm~!) and the interference of coexisting
ions is negligible. Copper above 0.0119;, in the sample
can be determined by this method.

(Received December 24, 1986)
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spectrophotometry of copper; solvent extraction of Cu
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