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min at lower concentrations of Cu® ion and for about 15 min at higher concentrations of Cu*
ion. A convenient time of 11 min, which fall within the period of absorbance-time linear
relationship of the reaction, was chosen for the quantitative determination of copper(Il).

Table 1. Absorbance of the product of uncatalysed and catalysed reaction using different concentrations
of copper(1l) at different times.

Time Absorbance
(min) A b’ ¢ d e £ g h’
0.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4.0 0.006 0.012 0.041 0.086 0.136 0.134 0.192 0.226
8.0 0.010 0.032 0.086 0.173 0.245 0.296 0.385 0.446
11.0 (0.022 0.040 0.132 0.246 0.336 0.424 0.549 0.636
15.0 0.031 0.051 0.164 0.326 0.446 0.576 0.690 0.741
18.0 0.042 0.069 0.204 0.386 0.576 0.714 0.759 0.788
21.0 0.049 0.082 0.244 0.480 0.662 0.782 0.764 0.821
25.0 0.061 0.098 0.276 0.576 0.690 0.793 0.791 0.861

“The absorbances of the blank reaction have been subtracted from the respective absorbances reading,
Each data is an average of five replicate experimental readings. Concentration (ig mL” x 107 of
copper(Il): a = 0.00. b= 50,00, ¢ = 100,00, d = 250.00, ¢ = 500.00, f=1000.00, £=1250.00, h = 1500.00.

The effect of pH on the reaction is shown in Figure 1. The reaction is found to be critically
PH dependent. This is typical of H,0, reaction in acidic medium [17]. Therefore the pH was
kept constant to better than +0.1 PH unit. The condition was obtained by adding 3.50 mL of the
acetic acid-sodium acetate buffer solution of pH = 5.50. The optimum pH was found to be in the
range 6.6-6.7.
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Figure 1. Effect of pH on the reaction ([H,0,] = 0.0046 M, [2-hydrazino pyridine] = 0.0036 M.
[Cu™] = 1.0 pgmL", time = [ 1 min),
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The effects of the reagents concentrations on the system were studied in the concentrs

range of (.0004-0.

solutions, respectively. Increase in the concentrations of both reactants caused the reaction
the sensitivities, and the blanks to increase. These effects are shown in Figures 2 and 3.
TFigures 2 and 3 show that the curves become flat at higher concentrations. This implied that|
reaction rates are less affected at higher concentrations of both H,0, and 2-hydrazino pyridi
The concentrations of the reactants ([H,0,] = 0.0046 M and [2-hydrazino pyridine] = 0.0036
chosen for the determination of copper(Il) were a compromise to ensure small blanks.
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Figure 2. Effect of concentration of H,0, ([2-hydrazino pyridine] = 0.0065 M, time = 11
pH = 6.60; (a) [Cu™] = 1 ugmL", (b) [Cu™] = 0.00 pgmL™).
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Figure 3. Effect

pH = 6.60; (2) [Cu™] = 1 pgmL", (b) [Cu™] = 0.00 pgmL").

[2-Hydrazino pyridine] x 10-3 M

of concentration of 2-hydrazino pyridine ([H,0.] = 0.0046 M, time = 11
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The effect of temperature on the reaction was studied in the range 27-40 "C. Linear
calibration curves were obtained in the temperature range 30-37 "C. Consequently, temperature
of 35 £ 0.10 °C was chosen for all the experiments carried out. To investigate the effects of
various ions that might interfere with the determination of copper(II), the measurement step was
modified as follows: 0.250 mL of solution containing different concentrations of the ion being
examined were added to the reaction solution containing 1.00 pgmL" of copper(Il). Among the
ions tested (Table 2) Fe™ and Mn®™ were found to interfere seriously at concentrations over
10.00 and 8.00 pgmL.", respectively.

Table 2. Effects of diverse ions in the determination of 1.00 pgmL" of copper(I).

lon Amount permitted Ion Amount permitted
(pgmL") (ugmL™)
™ 30.00 Mn™ 8.00
Co™ 20.00 Mg™ 110.00
Zn" 80.00 F 50.00
Fe™ 10.00 I 100.00
e 100.00 cr 100.00
v 90.00 Br 150.00
A" 50.00 NO; 110.00
Ph 40.00 PO," 100.00

By using optimum conditions as indicated above, the calibration graphs show a linear range
between 5.00 x 107 and 1.50 ugmL™" Cu™ ion (regression equation: y = (0.116 % 0.043) + (0.46
+0.01) x, where y = absorbance, x = concentration of Cu™ in pgmL", correlation coefficient =
0.9998; standard error of estimate = 0.011). The reaction becomes too fast and non-linear with
concentrations of Cu™ ion higher than 1.5 pgmL"’. From regression treatment of the data an
average sensitivity of 2.52 x 10” of the absorbance per | pgmL" of Cu™ and a limit of detection
of 5.00 x 10” pgmL" (based on three times the standard deviation of intercept readings) were
calculated from 5 replicates at each concentration. Relative standard deviations (based on five
replicates) were about 2%. The calibration graph is shown in Figure 4. The method was applied
to the determinations of Cu™ in soft drinks, which are known to contain trace ions. The results
obtained (Table 3) compared satisfactorily with that of atomic absorption spectrometry (A.A.S.).

0.7

Absarbance
o ©o o o o
¥ w S n »
¥ T T T T T

(=]
-
T

0-0 =4 250 500 750 1000 1250 1500
Copper(ll) concentration (pgmL-1)
Figure 4. Calibration graph for Cu”determination (time = 11 min).
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