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ABSTRACT

A matrix modification was studied for the determination of trace manganese in several seaweeds by electrothermal;
atomic absorption spectrophotometry(ETAAS). The type and quantity of modifiers were investigated to realize the
efficient modification. Palladium was chosen as a single modifier. By the addition of palladium(5 pg/mi) to 2 ng/mi,
manganese solution, the temperatures were raised from 1,000°C to 1,200°C for the charring and from 2,100°C tol
2,200°C for the atomization as well as the sensitivity and reproducibility were improved. With such optimum conditions,
the trace amount of manganese in several seaweeds(laver, tangle and brown seaweed) could be determined by a
calibration curve method, and good recoveries of more than 96% were also obtained in the samples in which a g1ven
amount of manganese was spiked. The detection limit of this method was about 0.048 ng/m/.

Keywords : matrix modification, manganese, seaweeds, electrothermal Atomic absorption spe:ctrophotonmatry,i ;
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Table 1. Instrumental operating parameters

‘Wavelength 279.1 nm

Slit width 0.7 nm

Lamp current 20 mA

Signal mode Absorbance

Inert gas Argon

Replicates 3

Tube type Pyrolytically-coated tube
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Table 2. Heating program
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Fig. 1. The effect of matrix modifier on the charring
temperature of manganese. The absorbances' were
measured at the atomization temperature of 2,200°C
(Concentration : Mn 2 ng/m/, Pd modifier 5 ug‘/rnl).‘
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Fig. 2. The effect of matrix modifier on the atomization
temperature of manganese. The absorbances were
measured at the optimum charring temperature
according to the type of modification (Concentration :
Mn 2 ng/mi, Pd modifier 5 pg/mi). ‘
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Fig. 3. The effect of ramping time for Mn absorbance at the
charring step (Concentration : Mn 2 ng/m/, Pd modifier

S pg/mi).
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Fig. 4. The effect of holding time for Mn absorbance at the
charring step (Concentration : Mn 2 ng/ml, Pd modifier

5 ug/mi).
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Fig. 5. The effect of ramping time for Mn absorbance at the
atomization step (Concentration : Mn 2 ng/m/, Pd
modifier 5 pg/ml).
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Fig. 7. Concentration effect of Pd modifier on the charring
temperature. The absorbances were measured at the

optimum atomization temperature according to the
concentration of Pd modifier (Concentration : Mn 2 ng/

ml).
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Fig. 8. Concentration effect of Pd modifier on the atomization
temperature. The absorbances were measured at the
optimum charring temperature according to the
concentration of Pd modifier (Concentration : Mn 2 ng/

ml).
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Fig. 9. Calibration curve.

Table 3. Analytical results of manganese. in real samples

Unit : pg/m!
Sample Spiked Found Recovery(%)
0 5.49
Laver
3 8.67 106
0 227
Tangleweed
3 5.33 102
Brown 0 0.21
seaweed 1 1.17 96
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