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Abstract

The new plasma source known as "glow discharge” was applied for the trace analysis of food samples. Kiwi
fruits and baby tomatos were chosen for this work. See-through hollow cathode glow discharge-atomic em-
ission spectrometer (St-HCGD-AES) was developed for the trace analysis. Mercury and lead were the major
interesting elements during this work. We were able to detect mercury as well as lead in imported kiwi fruits
and unwashed domastic baby tomatos by using St-HCGD-AES. Particularly, mercury was detected in all sam-
ples. This work shows that St-HCGD-AES can be useful for the mercury and lead analysis of food samples
without sample preparation procedure. Also, St-HCGD-AES will be a powerful technique for in-situ analysis

due to its compactness compared to ICP-AES.
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Fig. 1. Overall experimental setup of St-HCGD-AES.

Table 1. Experimental conditions of St-HCGD-AES
A. Emission Line Detection System

Software Gem/3 Desktop Software
Monaochromator :  Jobin-Yvon Spex
Detector 270 Monochromator

Hamamatsu R636 PMT
B. Glow Discharge System
Ultra high purity Ar gas
KSC D.C. Power Supply
0-200 mA, 2KV

Flow gas
Power supply
Vacuum Pump

Flow Meter Rotary Vane Vacuum Pump
Anode (MODEL WSUP 9030, 180 L/min)
Cathode KEY INSTRUMENTS

Digital 50 cc/min Flow Meter
Stainless steel
Tantalumy(Ta) tube
Purity-99.9 %
Inside Diameter - 4.4mm
Length-35 mm
C. Pressure Measurement
Granville-Philips 275 Mini-convectron
model No. B7

quartz

window —__ quartz

window

8
Fig. 2. Detailed inside structure of a glow discharge cell.
1. anode, 2. cathode, 3. macor, 4. chamber, 5. thermocouple
vacuum gauge, 6. high curren (+), 7. ground, 8. flow in, 9.
to vacuum pump
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Table 2. Operating conditions of St-HCGD-AES for
lead and mercury analysis

Lead Mercury

Flow gas Argon Argon
Voltage (Volt) 205 323
Crrunt (mA) 30 63
Gas flow rate (cc/min) 32 35
Local pressure (Torr) 2 1.8
PMT H.V. 700 V 700 V
Spectral Line(nm) 253.7 +05.1
Scan Area(nm) 253.2~254.0  405.2~405.8
Slit Width  Entrance Slit 0.05 0.05

{mm) Exit Slit 0.05 0.05
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Fig. 3. Background emission spectrum of argon plasma with the presence of air.
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Fig. 4. Background emission spectrum of argon plasma without the presence of air.
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Fig. 5. Measurement of mercury emission spectra with
domestic and imported kiwi fruits. Kiwi fruit was peel-
ed and grinded before injected into a GD cell. a. Argon
background emission spectrum, b. Emission spectrum ob-
tained from the injection of domestic kiwi extract. Mer-
cury peak was not observed, c. Emission spectrum ob-
tained from the injection of imported kiwi extract. Mer-
cury peak was detected.
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Fig. 6. Time resolved emission spectra of mercury de-
tected from the imported un-peeled kiwi extract. Each
spetrum was measured at a few seconds intervals. Mer-
cury emission line was decreased its emission intensity
within a few seconds in the GD plasma.
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Fig. 7. Emission spectrum of imported kiwi extracts.

Two emission lines of lead were detected at a and b, 25

UL sample was injected.
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Fig. 8. Emission spectra of domestic baby tomato. Baby
tomato was used without washed for mercury de-
tection. Spectrum a shows mercury emission line after
25 pL sample being injected. The spectrum b is a back-
ground spectrum.
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