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Effect of sample flow rate on the atomic ab-
sorption spectrophotometry of copper. Aiko
Iwasa, Kiyoshi NaAkaAGawA, and Tadashi YonEmoTro
(Inorganic Chemistry Institute, Tokyo Women’s Medi-
cal College, 10, Ichigayakawada-cho, Shinjuku-ku,
Tokyo)

Sample flow rate, ratio of the sample volume enter-
ing into the flame to that aspirated (R), and atomic
absorbance were measured for standard copper solu-
tions of various viscosity, with a concentric nebulizer-
slit burner assembly. Viscosity of the solutions was
varied by varying the temperature of the solution, or
concentration of the matrix which was H,SO,; or
MgCl, in this experiment. Sample flow rate is nearly
inversely proportional to the viscosity. Metal atomic
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absorbance varies as a function of the flow rate ir-
respective of the matrix concentration. The relation
between the absorbance and the flow rate is not linear,
since the R-value decreases with increasing flow rate.
In certain viscosity range, atomic absorbance of samples
of varying viscosity remains constant if the samples
are fed at constant rate. Precautions about experi-
mental conditions as well as viscosity of matrix con-
centration are suggested, which are necessary when
samples of various viscosity such as diluted blood
plasma or digested solutions of biological tissues are

dealt with.
(Received Apr. 25, 1979)
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Fig. 1 Absorbance spectra of Pb(II)-and Cu(II)-

GEDTA complexes

I : Pb-GEDTA, 1.0x10-4M; 2:Cu-GEDTA, 1.0x
10-¢ M; pH : 1.98; Temp. : 20°C; p: 0.1 M (NaClO,)
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Fig. 2 Effect of pH on the substitution reaction
[Pb-GEDTAT: 1.0x 104 M; [Cu(I)]: 2.0x10-5 M;
A : 260 nm; 1 20°C; ¢ : 0.1 M (NaClOy),
after 2min
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Table 1 Effects of diverse ions

Ton Added Cu(1II) found Error
(rg/ml) (pg/ml) (%)

Ca(I) 56.1 1.24 —2.7
Mg(II) 48.6 1.31 +3.0
Ba(I) 137.3 1.26 —0.8
Co(1I) 58.9 1.24 —2.4
Mn(II) 76.9 1.29 +1.6
NidIn) 58.7 1.29 +1.6
Zn(1D) 131 1.23 -3.1
Cd(Irn) 89.9 1.23 -3.1
Be(II) 5.4 1.30 +2.4
ZrO(II) 53.6 1.24 -2.4
Pb(II) 62.1 1.31 +3.1
Hg(II) 4.0 1.30 +2.4
Al(III) 5.4 1.30 +2.4
Ga(lII) 2.1 1.23 -3.1
In(1II) 2.3 1.23 =3.1
Fe(III) 0.1 1.49 +17.3
Bi(III) 0.1 1.56 +22.8
Cl- 106 1.23 —-3.1
SO, 2- 192 1.24 —2.4
NO;- 37.2 1.30 +2.4

Cu(II) taken : 1.27 ug/ml; All metal ions were added as per-
chlorate
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Spectrophotometric determination of copper-
(IT) by the metal substitution of lead(I)-ethylene-
glycolbis (2-aminoethylether)- N, N,N',N'-tetraace-
tate. Toru Nozakr and Koichi Nopa (Faculty of
Engineering, Ehime University, 3-1, Bunkyo-cho,
Matsuyama-shi, Ehime)

A method for the determination of copper(II) was
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studied by the substitution of the lead (II) complexes
of  ethyleneglycolbis(2-aminoethylether)-N,N,N’,N’'~
tetraacetic acid (GEDTA) for copper(II). Each 5ml
of 1 M sodium perchlorate and 1.0x10-3 M lead(II)-
GEDTA was taken into a 50 ml measuring flask, added
25ml of a sample solution containing (0.2~6.4)pg/
ml of copper(II), adjusted the pH of the mixed so-
lution to 1.8, and diluted to 50 ml with water. The
absorbance was measured at 260 nm after 2 min. Both
linear calibration curves were obtained in the range
of (0.1~3.2)pg/ml of copper(Il), and (0.1~6.4)ug/
ml of copper(II) respectively, when 1.0x10-4M Pb-
GEDTA, and 5.0x10-4M Pb-GEDTA were substi-
tuted for each other. The following amounts(ug/ml)
of diverse ions were allowed for the determination of
1.27 pg/ml of copper (II): Ca(1I)56, Mg (II) 49, Ba (II)
137, Co(II) 59, Mn (IT) 77, Ni(II) 59, Zn(II) 131, Cd-
(I1) 90, Be(II) 5, Zr(IV) 46, Pb(II) 62, Hg(II) 4,
AL(III) 5, Ga(III) 2, In(III) 2, CI~ 106, SO2~ 192,
NO,~ 37pg/ml. Even though either iron(III) or
bismuth (III) was presented up to 0.1 pg/ml, they
interfered respectively.
(Received June 22, 1979)
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