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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. Analvtical 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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Table 1. Instrumental Parameters for ICP
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2SN P, Cd 2 Cre] 4 3 558 3718k
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IOE
Pb. Cd % Cré] 25492 Accustandard A} #|
FYICP ZFLY 1000 mg/l EFLHE 28
x| el 34 5te] AR, AR D C

Chemical Co.8 AzlT &4 4 "—F% A}g3he3
o} 2755 Fal2ENS SIGMA-ALDRICH

Ab AEE A3kl T o) AEE E-2 Millipore
Mili-Q(Millipore-Milford, MA, USAYE A48
18 M{)em ©] 8] 2578 218319

Description Condition Description Condition
RF power 1 300 watt Uptake rate 1.5 mL/min
Coolant gas flow 15 L/min Nebulizer Cross-tlow
Carrier gas tlow 0.8 L/min Spray Chamber Cyclonic spray
Auxiliarv gas flow 0.5 L/min Detector SCD
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Table 2. Composition of the synthetic copper standard solution (RMs)

Added conc. ng

Level o b Cd oo Mixed STD solution of Pb. Cd, Cr
0.4 mg/L lg 40 40 40 add 4 mLof 10 pg/mL STD
4.0 mg/L lg 400 400 400 add 4 mL of 100 pe/mL STD

Table 3. Selected spectral lines for Pb, Cd and Cd

Element Wavelength nm
Cd 226,502 214.440 228802 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 (.4 mg/L in the synthetic copper standard solution by no matching method at detectable
wavelengths for Pb, Cd, Cr (A nm: Pb220.333, Cd226.502, Cr267.716. B nm: Pb217.000, Cd214 440, Cr2035.560.
C nm: Pb283.306, Cd228.802, Cr283.563. D nm: Pb261.418, Cd361.051, Cr284.3235)
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Fig. 2. Analvtical result for 1.0 mg/L of Pb as increasing the concentration of Cu at various wavelength for Pb by no

matchimng method.
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Fig. 4. Analvtical 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 analvzing various concentration of Pb, Cd and Cr in the synthetic copper
standard sample solution (RMs).

0 Pb Cd Cr
n=
AV(x) SD(5) Pr{%) Av(x) SD{q) Pr(%) Av(x) SD(o) Pr(%)
Sa 04005 00014 99.64 (.4001 0.0014 99.64 0.3991 0.0014 99.64
Sy 1.0001 0.0013 99.85 1.0005  0.0017 99.83 1.0003 0.0017 99.83
Se 30005  0.0019 99.94 30009  0.0019 99.94 3.0000 0.0022 99.93
Sy 40013 0.0022 99.94 40006 00021 99.95 4.0004 0.0023 99,94
Sys 50007 0.0020 99.96 (.0021 0.0022 99.96 3.0002 0.0025 99.95

* Precision{®o)=100-(100 - 6:x)
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Fig. 8. Accuracy of matching method tor analyzing various concentration of Pb, Cd and Cr in the synthetic copper

standard sample solution (RMs).

/‘;J-ﬂ-ﬂh‘lg,{'(-r = \,fF-’ = /0.909 99 = 0.999 9)
99.9 % o] (slope = 0.999 <]
BoFolct

uoC

=]
1? 1o
I}

(@I
=
oK
2
e X e |

o

ol
o

<,

¢,
2
R
e

rq. I

> ° °

ofl od o2 1o |

1
=

ok
oft
fo

01] [E]-E]- 0.05 wtiv % (Cu 3%
r11L)¢]"LH E] Pb, Cd ¥ Cr¥]
R S L
HastA 27hte BelFol
324 —lﬂ = oq] _,_3]_0:} zl;g
7]_% LS. K odF 041:]. DHEELI
R4 2o 2L A

1o
AR
2
—
>
m
e.—
—
=
>

o3
ol
off
it
N
L
[
ol
o
Y

uoﬁ‘l]mtﬁ"l

e
:
.‘s_;'irﬁ‘..nqm

@
f>
1o,

|

[ e B O T M=t

2]
-E—Pbél %TL—?U 000
61418 L 283.306 nmoﬂ

I>

e

ol

nE

oy 2 el

S 1o
t”‘l r
oy

He

2

A &3 7

A #]8F 228.802, 2
7hss o] Cro] A5 283.56
9l 284,325 nm &% }%%J%

=l

Es g e AfHAde] £ 37
< Pb 220353 nm, Cd 214440 nn 28] C
283.563 nm9i e}

Cuvl & E" R l
%o] /]—or xqt'?x—ll]. é

-

H?"‘“* g AT 999

reoich a2l F
ﬂmf??hmgcﬁﬁﬂﬁﬂﬂfoﬂz
Y~ BA FFAAHITAL o) L3 ullo] A
el bz & & 9l 2 A% Zak A
Zo ZFE A3 Bauko] 7 kA7 1}
ol7} RE T il R ulwiog By
ed &89 o ole Ao 7| dsich

o] &
=]

[

.

M0

I. EU, “Directive 2000/53/EC of The European
Parliament and of the Council™, 2000.

2. EU, “Direcuve 2002/95/EC Restriction of the use
of certain Hazardous Substance in electric and
electronic equipment”™, 2002.

.KSD 1890 A7| 5 7l #4uy.

4. ZRMBIEN, TREEL—EL, “ICP X othE". @
BIER, FAILHEMENEMT, B, B K, 1988 p
27-28, p 69-70.

. BB, MU, REFEHO B Lo
ICPZ bk LT, @I > XR— ®/EF,
B, 1983 p 110-112

6. Kunio Takada, Tetsuva Ashing, Tsutomu Svorn,

Toshiko ITtagaki(Sato) and Kazuaki Wagatsuma,
“Effect of the Matrix Element on the Deter-

[ )

ih

Journal of the Korean Chemical Society



10.

FuRY Felzeh GBEslel 2 wAe oY T 3% lsE Y =

mination of Tramp Elements in Iron and Steel by
ICP-OES™ The Usetulness of the matrix Removal,
# » & Tetsu-to-hagane, 2007; Vol 93, No.2.

.R. K. Winge, V. A Fassel, V.J.Peterson and M. A.

Flovd, “Inductively Coupled Plasma-Atomic
Emission Spectroscopy™”, ELSEVIER SCIENCE
PUBLISHERS B. V., New York, U. 8. A, 1991,

CASTM E 1446-92 ““Standard Test Method For

Chemical Analysis of Refined Gold bv Direct
Current Plasma Enussion Spectrometry™.

. FEI Hao, LU Ju-sheng “Determination of 7 impurity

elements in alununiwm alloy by ICP™ Metallurgical
Analvsis, August 2004; Vol. 24, No 4

Feng Yan-Qiu, Li Han-Chao, Zhang Yan-Ru,
“Determination of Nd, Al, Ni, Cu, Be, Zn, Mn, Ce
and Si in Mg-Allovs by ICP-AES™ Chinese Journal

11

12.

13.

2o gk A7 301
of Spectroscopy Laboratory, 2003, Vol. 22, No.6.
Ye Xiao- Ymg, L1 Fan, Pang Xiao-Hu, “Determina-
tion of Impurity Elements in Fe-Nd Alloys by
ICP-AES” Chinese Joumal of Spectroscopy Labora-
tory, January 2003: Vol. 20, No.1.

B, AAD, 253, oldel, “ASHF, o
el vl 4 ol 7 2E, 2002; p
12-53.

Leonardo S.G.Teixeira, Jose Oscar N. Reis, Antonio
C.8. Costa, Sergio L.C. Ferreira, Maria Das Gracas
A. Kom, Jailson B. de Andrade, “ICP_AES deter-
mination of small amounts of zinc mn copper-base
alloy after separation by adsortion of the zinc-TAN
complex on Sep Pak C18 cartridges™ Talanta 46,
1998, p 1279-1283.

2009, 10l 33, No. 3



