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Cu?t + 2HR = CuR, + 2H*
CuR, + HR =2 CuR -+ H* -coeeeeeeeee (2)

Absorbance
Absorbance

0 1 1 1 1

L ' L '
2 4 6 8 10 12 14 16
[Nitroso DMAP]/[Cu?*]

Fig. 1 Composition of copper complex in aqueous
and chloroform solutions

DMAP)

[Cu2+]:1.20x10-* M, pH 7.0; 1 : Aqueous solution,
at 426 nm; 2 : Aqueous solution with 10-3 M zephir-
amine, at 426 nm;

(Cu : nitroso-

3 : Extract with chloroform con-
taining 10-3 M zephiramine, at 468 nm
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Cl- >Zeph+* R~ TH2BDT, pH>pKa+2 I28\T
FUED B A+ v 2Mx Bz X BHigES ©
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Effect of chloride concentration on the
removal of the excess of nitroso-DMAP
in the organic phase

1 : Reagent blank, ref CHCl3z; 2:[Cu?*]=1.2%x10-5
M, ref CHCls.
were measured at 468 nm.

Fig. 2

Absorbances in the organic phases
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Table 1 Effect of co-existing ions
Ton Added as Coné:;x;t]r/alt)ion/ Cu re:;zvered,

None 100.0
Na* NaCl 10-1 100.0
K+ KNO3 10-! 100.0
Li* Li2SO4 10~ 99.7
HPO,2- K3;HPO4 10-2 100.0
Ca?+ CaCl. 10-2 100.3
Niz+ NiSO,4 10-2 99.7
Zn?* ZnSO, 10-2 99.3
Mg?* MgCl, 10-2 100.0
Ba2+ BaCl. 10-2 100.3
Fed+ Fez(SO4) 3 2x10-2 102.1

10-2 100.6
Sn?+ SnCl, 10-3 97.3
Pb2+ Pb(NO3) 2 10-3 100.0
Sr2+ SrCl, 10-3 98.6
Mn?+ MnCl; 10-3 99.3
Cr3+ Cr2(SO4)3 10-3 99.7
Cdz2+ CdCl, 10-3 99.7
A+ KAI(SO4)2 10-3 98.9
Co?* Co(NO3)2 4% 104 98.7

Cu?*: 1.6x10-5 M

Table 2 Determination of copper in steel and
aluminium alloys

Sample C?;triﬁceﬂ,va!ue Sa?rll!‘)gl/c l(s)%lumt{;n/ Copper%foundT,
Steels
JSS-05-03 0.017 101.0 0.017
JS8S-03-05 0.017 100.5 0.017
JSS-061-2 0.011 111.8 0.012
NBS-19g 0.093 97.4 0.095
NBS-101le 0.359 53.5 0.367
NBS-55¢ 0.065 113.7 0.064
NBS-126b 0.082 100.7 0.082
Aluminium alloys
NBS-2017 4.26 57.51t 4,22
NBS-2024 4.41 53,01t 4.37

Sample taken : 5ml; 1 Mean values of three determinations;

tt Four milliliters of these solution were diluted to 100 ml with
distilled water, and 5 ml of the diluted solution was used for the
determination.

Table 2 IZiERATRT X O, KRB X3 EEERITHE
REE I —FK LT3,

X [

1) K. Téei, S. Motomizu : Analyst
101, 497 (1976),

(London),

b 645
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Solvent extraction-spectrophotometric deter-
mination of copper with 2-nitroso-5-dimethylami-
nophenol and zephiramine. Shi Cheng Rui, Shoji
Moromizu, and Kyoji ToOrr (Department of Chemis-
try, Faculty of Science, Okayama University, 3-1-1,
Tsushima-naka, Okayama-shi, Okayama 700)

2-Nitroso-5-dimethylaminophenol (nitroso-DMAP)
reacts with copper(II) ion to form a 1 :2 complex in
an aqueous solution. In the presence of zephiramine
(tetradecyldimethylbenzylammonium chloride), a 1 :3
complex is formed and can be extracted into chloro-
form. The excess of nitroso-DMAP co-extracted with
complex anion into organic phase can be removed by
adding an adequate amount of chloride ion at about
pH 12. Maximum absorption wavelength of the cop-
per complex in the organic phase is 468 nm, at
which the molar absorptivity was found to be 3.6 x 104
I mol-* cm-1. This method was applied to determine
micro amounts of copper in iron and steel samples
and aluminium alloys. The procedure is as follows.
An adequate amount of the sample was dissolved in
aqua regia. The resulting solution was evaporated
nearly to dryness. The residue was re-dissolved in
distilled water to give an adequate volume. Five
milliliters of the sample solution were taken into
a stoppered test tube. Ascorbic acid and potassium
chloride solutions were then added. Dichlorocopper(I)
ion was extracted with chloroform solution of zephira-
mine. The organic phase was shaken with an aqueous
solution containing hydrogen peroxide, nitroso-DMAP,
potassium chloride, and potassium hydroxide to form
the copper complex of nitroso-DMAP and to remove
the excess of reagent in the organic phase. The ab-
sorbance at 468 nm was measured against the reagent
blank.

Anal.
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