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Table 1. Absorbance data and figures of merit measured at different pH conditions (pH = 5 or from each standard solutions of Cu(II)

and Zn(Il)
Absorbance (n = 3) (%RSD)*
Conc. (WL) pH=5 pH=9
Cu(Il) Zn(II) Cu(Il) Zn(1I)
50.0 0.00885 (4.5) 0.00176 (30.7) 0.00464 (10.0) 0.01126 (4.9)
100.0 0.01774 (1.9) 0.00069 (68.2) 0.01611 (8.2) 0.02705 (5.1)
500.2 0.09624 (0.3) 0.00099 (166) 0.09990 (0.7) 0.14153 (0.1)
1000.4 0.19362 (0.7) 0.00338 (148) 0.19653 (0.3) 0.28450 (0.2)
Slopes (m) 0.000193 (mcus) 0.000003 (mzns) 0.000197 (mcuo) 0.000284 (mzno)
r’-values 0.9999 0.8066 0.9991 0.9999

*%RSD in absorbance measurements (n = 3) were expressed in parenthesis below absorbance data.
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Table 2. Predicted concentrations and corresponding %error of Cu(Il) and Zn(Il) in copper-zinc binary mixtures by solving simultaneous

equations of eq. 2) and eq. 3) with mcus, mcy9, Mzno values in Table 1

Composition taken, pg/L

Absorbance of binary mixture

Prediction, pg/L (%error)

Cu Zn pHS pH9 Cu Zn
50.0 501.9 0.00725 0.13694 37.5(-25.0) 456.4 (-9.1)
100.0 50.2 0.00838 0.02528 43.4 (-56.6) 59.0 (17.6)
100.0 501.9 0.01220 0.16058 63.2 (-36.9) 521.9 (4.0)
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Table 3. Binary mixture’s absorbance data measured at both pH =5 and 9 and optimized m’cus, m’zns, m’cu9, M’zq9 values using Excel Solver

Composition taken, pg/L

Absorbance of binary mixture

Copper Zinc pH=5 pH=9

250.1 0.0 0.04710 0.04813

0.0 251.0 0.00151 0.12194

50.0 50.2 0.00691 0.02678

250.1 50.2 0.03776 0.06063

500.2 501.9 0.09471 0.22646
0.000178 (m’cus) 0.000007 (m’zns) 0.000209 (m’cu9) 0.000236 (M’ zn9)

Table 4. Predicted concentrations and corresponding %eerror of Cu(Il) and Zn(Il) in copper-zinc binary mixtures by solving simultaneous
equations of eq. 1) and eq. 2) using m’cus, M’zns, M’cy9, M’zng in Table 3

Composition taken, pg/L

Absorbance of binary mixture

Prediction, pg/L (%error)

Cu Zn pHS pH9 Cu Zn
50.0 501.9 0.00868 0.13545 48.6 (-2.8) 529.7 (5.5)
100.0 100.4 0.01626 0.04191 91.1(-8.9) 96.5 (-3.8)
100.0 501.9 0.01745 0.14625 97.8 (-2.3) 531.9 (6.0)
250.1 251.0 0.04468 0.10898 250.3(0.1) 239.2 (-4.7)
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