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ABSTRACT. An ICP(Inductively Coupled Plasma) emission spectrometer was developed with an axially
viewed ICP source incorporated by a 5-turned induction coil and a torch, outer quartz tube of which was 5¢ mm
longer than that used in conventional ICP/AES(Inductively Coupled Plasma Atomic Emission Spectrometry). The
Optimization of the system has been performed in terms of the determination of signal-to-noise ratio and back-
ground intensity at various rf powers, sample flow rates, argon gas flow rates and cut-off gas flow rates. The
spectro-analytical characteristics of the spectrum obtained between 200 and 500 nm was tevealed to be similar
compared with a vertically viewed 1CP source. The detection limit of Pb(II) at 220.35 nm was 11 ppb which was
5 times lower than that obtained with a vertically viewed ICP source.
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Fig. 1. Schematic diagram of an axially viewed ICP
source; A, ICP; B, induction coil; C, torch; D, cooling
block; E, lens; H, water cooling; 1, cut-off gas inlet; F,
masking platc; G, direction to monochromator.
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Table,1. Specification and experimental condition of ICP/AES

Specification

Maodel

Rf generator

Frequency
Power range

27.12 MHz
1.2 kW (Max 1.7 kW)

Matching-network Style L type, aute-matching
Serial-Capacitance 0~100 pF
Shunt capacitor 75~1075 pF

Yungsin
Engineering, YSE-10S

Yungsin

Engineering, AMN-100

Spex, 1000 M

Laboratory-made

Monocchro-mator Style Czemy-Turner
Grating 2400 grooves/mm
Focal length lm
Entrance slit 10 pm(Range, 3 pm~3 mm)
Exit slit 10 pm(Range, 3 um~3 mm)
Detector Hamamadzu R955
Torch Style Demountable
Sample flow rate 1.6 mL/min
Sample gas 0.4 Lmin
Coolant gas 14 L/min
Auxiliary gas 1.L/min
Cut-off gas 1 L/min
Nebulizer Type Concentric type with Peristaltic Pump

Precision Glassblowing
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Fig. 3. The variation of signal-to-noise and background
intensity as a function of sample flow rate.
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Fig. 4. The variation of signal-to-noise and background
intensity as a function of sample gas flow rate.
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Fig. 5. The variation of signal-to-noise and background
intensity as a function of coolant flow rate.
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Fig. 7. Background spectrum obtained with axially view-
ed ICP source between 200~500 nm(Entrance and exit
slits of the monochromator are 250 and 50 pum, respec-
tively.).
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