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ABSTRACT. Analytical results of a fixed concentration of Pb, Cd and Cr in the synthetic copper standard
solution (RMs) for using the matrix no matched standard calibration curve at various wavelength by ICP
showed that accuracy (140 ~ 1,070% in case of Pb) is very poor at all wavelengths because of the Cu matrix
effect. Analytical results of a fixed concentration of Pb, Cd and Cr in the different concentration solutions of
Cu showed that found values were on the increase or decrease as the rate of a regular equation as the
concentration of Cu was increased. Accuracies by the Cu matching method in the analysis of Pb, Cd and Cr in
the synthetic copper standard solution (RMs) were higher than 99.9%.
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Pb, Cd ¥ Cro] 58 Y2 Accustandard A} A
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Description Condition Description Condition
RF power 1 300 watt Uptake rate 1.5 mL/min
Coolant gas flow 15 L/min Nebulizer Cross-flow
Carrier gas flow 0.8 L/min Spray Chamber Cyclonic spray
Auxiliary gas flow 0.5 L/min Detector SCD
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Table 2. Composition of the synthetic copper standard solution (RMs)

Level Added conc. pg

Mixed STD solution of Pb, Cd, Cr

Cu Pb Cd Cr
0.4 mg/L lg 40 40 40 add 4 mLof 10 ug/mL STD
4.0 mg/L lg 400 400 400 add 4 mL of 100 pg/mL STD
Table 3. Selected spectral lines for Pb, Cd and Cd
Element Wavelength nm

Cd 226.502 214.440 228.802 361.051

Pb 220.353 217.000 283.306 261.418

Cr 267.716 205.560 283.563 284.325
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Fig. 1. Accuracy of 0.4 mg/L in the synthetic copper standard solution by no matching method at detectable
wavelengths for Pb, Cd, Cr (A nm: Pb220.353, Cd226.502, Cr267.716. B nm: Pb217.000, Cd214.440, Cr205.560.
C nm: Pb283.306, Cd228.802, Cr283.563. D nm: Pb261.418, Cd361.051, Cr284.325)
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Fig. 2. Analytical result for 1.0 mg/L of Pb as increasing the concentration of Cu at various wavelength for Pb by no

matching method.
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Fig. 3. Analytical result for 1.0 mg/L of Cd as increasing the concentration of Cu at various wavelength for Cd by

no matching method.

3t= A2 B7be s HofErh

Cu HEEIA HAEHY (Cu matrix matching
method) HEM AIH

pPbe| AP

Fig. 55 Cuvl B~ B3] RF4AFA &
3ol Pb 0.4 mg/Le] ¥4 Cui%%"—ﬂgl A

g e welFa o 2

2009, Vol. 53, No. 3

U ok
1

4.0 mg/L) = -5 A
t}. Cu v E 2

ol T4

iy
o3

olg} &
3 % 7]_ 2} u
217.000 nm=
261.418 ¥ 283.306 nm2] A 3}Ao] 753w
= o 37 =rF Al 2 220353 nm
Zo] Cumll B8 2~ B AW of] E3k}.

Cd°| 7=I°

Fig. 6 Cuvl Eg 2~ BA 2574

(g

0

‘1-'

]

yerst
o} )

A ﬂ 3} 220.353,

o 8

e}
j]_

N



298

1.2 1
y = 0000141 x> - 0.020028 x + 1.024566
1.0 | R? = 0.997895
-
= -~
2 ~X
s y = —0.000062 x® - 0021831 x + 1027648 _
_08 | R? = 0996148 y = —>b~00027 x - 001824 x + 102364
° \R = 0.99689
g X\‘
S 0 267.716nm >l
% 205.56nm - ~0.00787 x - 0.00696 x + 1.02650 %
0.6 I 4283.563nm y== 5 o N
o 284.325nm R* = 099778 hEN
X
Conc.of added Cu wt/v%
0.4 T L T L T L T L T L T L T 4 T 4
0 0.01 0.05 0.1 0.3 0.5 0.8 1.0

Fig. 4. Analytical result for 1.0 mg/L of Cr as increasing the concentration of Cu at various wavelength for Cr by
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Table 4. Precision of matching method for analyzing various concentration of Pb, Cd and Cr in the synthetic copper
standard sample solution (RMs).

10 Pb Cd Cr
n=
Av(x) SD(o) Pr(%) Av(x) SD(o) Pr(%) Av(x) SD(o) Pr(%)
Sy 0.4005 0.0014 99.64 0.4001 0.0014 99.64 0.3991 0.0014 99.64
Sy2 1.0001 0.0015 99.85 1.0005  0.0017 99.83 1.0005 0.0017 99.83
Sy3 3.0005 0.0019 99.94 3.0009  0.0019 99.94 3.0000 0.0022 99.93
Sys 4.0013 0.0022 99.94 4.0006  0.0021 99.95 4.0004 0.0023 99.94
Sys 5.0007 0.0020 99.96 0.0021 0.0022 99.96 5.0002 0.0025 99.95

* Precision(%)=100-(100xc/x)
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Fig. 8. Accuracy of matching method for analyzing various concentration of Pb, Cd and Cr in the synthetic copper

standard sample solution (RMs).
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