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Fig. 1 Geological map of around Mt Kajigamori in the central Shikoku (a), and sam-

pling area of the soil (b). The geological data was cited from reference

12)

Table 1 Operation conditions of Hitachi Z-5700 AAS spectrometer

Element Na K Mg Ca Mn Fe
Method FA FA FAAS FAAS FAAS FAAS
Wavelength/nm 589.0 766.5 285.5 422.7 279.5 248.3
Slit width/nm 0.4 1.3 1.3 1.3 0.4 0.2
Time constant/s 0.1 0.1 0.1 0.1 0.1 0.1
Back ground collection Zeeman Zeeman Zeeman Zeeman
Response Emission Emission Absorption Absorption Absorption Absorption
Signal collection Integration Integration Integration Integration Integration Integration
Dray time/s 5.0 5.0 5.0 5.0 5.0 5.0
Integration time/s 5.0 5.0 5.0 5.0 5.0 5.0
Burner Standard Standard Standard Standard Standard Standard
Flame CoHo-Air CoHo-Air CoHo-Air CoHo-Air CoHo-Air CoHo-Air
Fuel/L mim ' 2.2 2.4 2.2 2.4 2.2 2.0
Air/L min "' 15 15 15 15 15 15

FA ; Flame Analysis, FAAS ; Flame atomic absorption spectrometry
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Table 2 Operation conditions of ICP-MS and ICP-AES

Model X Series-2 iCAP DUO6500
Method ICP-MS ICP-AES
RF power/W 1400 W 1200 W
Gas flow/L min !
Cooling gas 13.0 12
Plasma gas 0.80 0.5
Nebulizer gas 0.84 0.65
1% NHs;-He CCT gas 6.5
Detection Q-MS Optical emission
CCT for K
m/z Wavelength/nm
Na 23 Ca 44 Na  589.592 Ca 317933
K 39 Mn 55 K 766.490 Mn 257.610
Mg 24 Fe 56 Mg 285.213 Fe  238.204
Signal Integration time/s 1 per isotope Axial Radial
10 low wavelength 5
5 high wavelength 5
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Fig. 2 Dependency of applied voltage on emission spectra of 1M HCI (a), and typical extracts of

soil with IM HCI.  Applied voltage : 600 V.
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Fig. 3 Calibration curves of Na, Ca and Fe emission lines (a), and ones normalized with a H-emission line.
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Fig. 4 Emission spectra of leaching solution from soils at the sampling point 1 (a), 2 (b), 3 (c), 4 (d),

5 (e), 6 (), 7 (g) and 8 (h) with IM HCL
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Applied voltage : 600 V.
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The elemental analysis of a IM hydrochloric acid leaching solution from soil samples in the
mountain district of Shikoku was carried out by a portable liquid electrode plasma (LEP) atomic
emission spectrometer. The contents of Na, K, Ca, Mg, Mn, and Fe were determined, and com-
pared with those by flame photometry, flame atomic absorption spectrometry, ICP-MS and ICP-
AES. The 600V of the applied voltage was found to be suitable for the present sample solution
at the use of a sample holder made of resin. The precision of the emission intensities for itera-
tive measurements was improved by a normalization procedure with an emission line from the
atomic hydrogen, and the relative standard deviations were ca. 20%. Results of quantitative
analysis of soil-extracts by LEP atomic emission spectrometry were discussed based on geological
data around the sampling area.

Keywords : liquid electrode plasma atomic emission spectrometry ; soil ; hydrochloric acid
extraction ; internal standard.



