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Abstract: A technique on the determination of Co(Il) in aqueous samples with quinalizarin-B-cyclodextrin
inclusion complex was developed. The conditions such as pH of the sample solution, the concentration of
quinalizarin and the concentration of B-CD were optimized to 11.3(0.2), 12x10° M and 8.0x107° M,
respectively. Under these optimum conditions, the calibration curve of Co(Il) was obtained over concentration
range of 5.0x107° ~ 1.2x1077 M. The detection limit was 4.2x10™° M (0.25 ng/mL). For validating this proposed
technique, aqueous samples(stream water, reservoir water and tap water) were used. Recovery yields of 95~105%
were obtained. The relative standard deviation(%) in aqueous samples were less than 7.0%. Based on

experimental results, it is proposed that this technique can be applied to the practical determination of Co(Il).
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Fig. 1. Molecular structures of (a) B-cyclodextrin, (b) quinali-
zarin, and (c) expected Co(quinalizarin), complex.
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Fig. 2. Fluorescence emission spectra of (a) quinalizarin, (b)
quinalizarin-f3-cyclodextrin inclusion complex and
(c) Co(quinalizarin),-B-cyclodextrin inclusion complex.
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Table 1. Tolerance limit* on concomitant ions in 8x107° M
Co(Il) solution

Mole ratio Ions
300 Na®, K*, Ca®*, NH*, SCN-, CH;COO~
100 CN-
50 CrO,>, Fe**
30 Mg**
10 NiZt

*Tolerance limit is the maximum concentration in which there is
less than 5% effect on fluorescence intensity.
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Table 3 Analytical data of Co(Il) in real samples
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Fig. 3. Calibration curve of Co(Il) at 1.2x10° M quinalizarin,
8.0x10°M B-CD and pH=11.3(x0.2).

Table 2. Figures of merits for calibration curve of Co(Il)
5.0x10°~1.2x107 M

y =4.1x10°x-15

0.9941

42x10°M (0.25 ng/mL)
1.4x10* M (0.83 ng/mL)

Linear range

Regression equation
Correlation coefficient(R?)
Detection limit
Quantitation limit

£ Table 29 Ao F3ttt. Co(lD)e] A s= HE
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Real samples Spiked(M) Measured(M)* % RSD Recovery(%)

0 1.46x107 6.2
Stream water 2.00x107® 1.67x1077 48 105
4.00x107* 1.84x1077 43 95

0 1.75x1077 5.7
Reservoir water 2.00x107 1.94x107 48 95
4.00x107 2.13x1077 4.9 95

0 4.23x107% 6.7
Tap water 2.00x107® 6.17x107 6.6 97
4.00x107* 8.06x107® 53 96

? The mean value were obtained from five replicated samples.
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