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Abstract: An electrothermal vaporization-hollow cathode glow discharge-atomic emission spectro-
meter(ETV-HCGD-AES) has been developed for detecting heavy metals in human serum and urine sam-
ples. Fisrt of all, we designed a glow discharge cell for atomic emission spectrometry and its analytical
performance was studied with the standard reference materials(SRMs) purchased from the NIST. Prac-
tically, the ETV-HCGD-AES demonstrated better instrumental sensitivity and selectivity for detecting Hg
and Pb in the SRMs, serum and urine, than ICP-OES since the ETV-HCGD-AES was not required the
complicate sample digestion procedure, which improved sample transportation efficiency.
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Fig. 1. Schematic diagram of ETV-hollow cathode glow
discharge-atomic emission spectrometer (ETV-HCGD-
AES).
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Fig. 2. Emission spectrum of a serum sample by using
ETV-dcHCGD-AES. 0.02 g of the sample was injected.
Strong Na and Li lines are shown.
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Fig. 3. Emission spectrum of a serum sample by using
ETV-rfHCGD-AES. 0.02 g of sample was injected. Strong
Na emission line is shown.
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Table 1. Analytical results of NIST standard serum and
urine samples by using ICP-OES (F=$] - ppm)
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] s (from NIST (at KBSI) (at Kyungnam
S5 oRM st Univ.)
serum urine  serum urine serum  urine
Li 18.04 * 11.7 - 1433  0.2232
Na 3423 2620 2310 2270 2360.96 2504.8
Mg 46.61 63 30.3 532 3120 5208
P * * 142.8 5277 6.89 25.048
K 245.5 1500 1779 1390 228.16 1954.24
Ca 141.6 105 1014 1017 992  98.21
Mn * 033 006 032 0149 0372
Fe * * 233 050 858 3522
Zn * * 089 055 0248 (.149
S * 1300 1160 477.4 56.05 25.048
Pb * 0.109 * * * *
Hg * 0.105 * * * *
*NISTS] SRM| data E-Z-of] §1-&.
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Fig. 4. Emission spectrum of 0.02 g of an urine sample
by using ETV-dcHCGD-AES. Emission lines of Pb, Mn
and Cr are observed. A dotted line represents a base spec-
trum.
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Fig. 5. Emission spectrum of 0.02 g of an urine sample
by using ETV-dcHCGD-AES. Hg emission line is shown.
A dotted line represents a base spectrum.
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Fig. 6. Emission spectrum of an acid digested serum sam-
ple by using ETV-dcHCGD-AES. 10 uL. was injected. Li
emission line is shown. A dotted line represents a base
spectrum.
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ple by using ETV-dcHCGD-AES. 10 pL was injected.
Emission lines of Zn, Cr and Mo are shown.

[ Fe
15000
[
D
£
<
10000
® Fe
% Mn
<
~ 5000k J
0 H
x Mn

3 N 1 1

3% 400 405 410
Wavelength (nm)
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emission line is shown.
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