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Determination of Trace Amounts of Lithium in Hot and Mineral Spring Waters
by Graphite Furnace Atomic Absorption Spectrometry
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Abstract

The analytical problems involved in the determination of trace amounts of Li in hot and mineral
spring waters by graphite furnace atomic absorption spectrometry are examined. The most
appropriate temperature for ashing and atomization was found to be 500°C and 2200C,
respectively. Interference of the chloride ion in the absorbance is significant. The interference
can be suppressed by an addition of Na and HNO;. Reliable determinations of very low contents
of Liin spring waters can be achived.
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Figure 1. Variation of the absorbance of lithium (10 zg/l) with ashing
temperature.
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Figure 2. Variation of the absorbance of lithium (10 zg/1) with atomization
temperature.
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Figure 3. Effect of various acids on the absorbance of lithium (10g/1).
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Figure 4. Effect of various sodium salt on the absorbance of lithium
(10 1g/1) and suppression of interference of sodium chloride
in the absorbance of lithium (10 1g/1) by adjusting the concentrati
on of HNO; to 0. 02M.
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Figure 5. Effect of chloride on the absorbance of lithium (10 zg/1).
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Figure 6. Suppression of interference from chloride.
Lithium concentration is 10 ug/1.
O : 0.02M HNO, @ : 0.02M HNO;, 100mg/1 Na
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Table 1. Experimental conditions

Model 5000 atomic absorption spectrophotometer

Wavelength 670.8nm
Spectral bandwidth 1.4nm (low)
Light source Perkin elmer-Li
Signal Peak height
Mode AA-BG

Read time 58

HGA-500 graphite furnace

Drying Temperature 120C
Ramp time 10s
Hold time 10s
Ashing Temperature 500C
Ramp time 10s
Hold time 10s
Atomizing Temperature 2200C
Ramp time 0s (Max. Power)
Hold time 5s
Internal flow Oml/min, argon
Cleaning Temperature 2700C
Ramp time 1s
Hold time 3s
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Figure 7. Calibration curve for lithium. All solutions are adjusted to 0.02M
HNO;, 100mg/I Na.
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Table 2. Recovery experiment

Li (pg/D)
Botovis Standard
Locality Added Found (yv) v addition
K method
. 0.0 11.8 11.6
?ﬁﬁfoni £3 1.0 13.0 102
lgata pret. 4.0 15.9 101
I<QSaif“' 0.0 11.3 11.4
sainokawara 5.0 16.0 98

(Gunma pref.)
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Table 3. Analytical results

Li
Locality GFAAS? AASP Na cl
(ug/1) (mg/1) (mg/1) (mg/1)
Saline spring waters
Aohori 141 0.14 4010 6219
(Chiba pref.)
Shirahama 108 0.10 2280 3204
(Chiba pref.)
Shirone 11.8 <0.02 3730 5300
(Niigata pref.)
Acid spring waters
Kusatsu 19.9 0.02 39.1 332
(Gunma pref.)
Tamagawa 20.1 0.02 40.8 3000
(Akita pref.)
Yunohanazawa 4.46 <0.01 22.4 1.4
(Kanagawa pref.)
Simple thermal spring waters
Kusanagi 9.68 <0.01 254 398
(Yamagata pref.)
Suzu 19.5 0.02 206 277
(Ishikawa pref.)
Higashiyama 142 0.14 306 289

(Fukushima pref . )

a ! Guraphite Furnace Atomic Absorption Spectrometry
b : Atomic Absorption spectrometry

Table 4. Mean, standard deviation and coefficient of variation of the absorbance for forty
replicate analyses of lithium solution (10 #g/1) adjusted to 0.02M HNOs, 100mg/I Na

0.546 0.542 0.542 0.558 0.541 0.540 0.549 0.549 Mean 0.550
0.553 0.549 0.543 0.542 0.550 0.559 0.544 0.555 SD 0.0063
0.556 0.540 0.546 0.541 0.550 0.549 0.555 0.557 CV(%) 1.1
0.540 0.554 0.549 0.549 0.555 0.558 0.560 0.555

0.550 0.546 0.560 0.549 0.559 0.550 0.549 0.557
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