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Abstract : Microwave digestion and solid-state extraction were studied for the determination of trace
aluminum{AI(IIT)} in human urine samples. A mixed acid of nitric acid and hydrogen peroxide was added
to urine samples, organic materials were destructed in a home microwave oven and dried in a drying
oven. The dried residues were dissolved in a sulfuric acid solution. The solution was eluted through a
XAD-4 resin column adsorbed with 8-hydroxyquinoline(Oxine, HQ). Al(III)-8-hydroxyquinolinate complex

was formed in the column and eluted with 0.5 M nitric acid solution. The AI(III) eluted was determined

% Corresponding author
Phone : +82+(0)41-860-1331 Fax : +82+(0)41-867-5396
E-mail : yskim41@korea.ac.kr

102 —



AR AAEF

ot

AWl 9

M
o

A 2F F AROFS AR @ vholam A nAY

103

A
sy

by graphite atomic absorption spectrophotometry. Various experimental conditions of followings were

investigated for the optimization : the type of acid to dissolve the residues, the amount of HQ adsorbed

on the resin, the pH of sample solutions, the type and concentration of acid to elute the complex from

column and so on. The contents of Al(IIl) in real samples were determinated by a calibration curve

method. The recovery in standard spiked samples was 94~101% and the detection limit of this procedure

was 0.05 ng/mL.
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Fig. 1. Laboratory-made resin column for

2.4. Microwave digestion
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Table 1. Instrumental conditions for Perkin-Elmer
2380 GF-AAS and heating programs for
HGA-400 graphite furnace

Operating conditions

Aluminum
Wavelength(nm) 309.3
Current(mA) 12
Bandwidth(nm) 0.7
Signal mode Absorbance
Inert gas Argon
Tube type uncoated tube

Heating programs for graphite tube

150, [5], (5)
900, [3], (5)
2500, [2], (6)
2700, [3], (3)

Drying, C
Charring, C
Atomization, C
Cleaning, C

Sample injection : 20 pL
[ ] : Holding time, in seconds;
() : Ramping time, in seconds
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Fig. 2. Microwave digestion time for the

effective destruction of organic matrix

inurine samples.

Fig. 2. Microwave digestion time for the -effective
destruction of organic matrix in urine samples.
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effective dissolution of

Fig. 3. Comparison of several acids for the effective
dissolution of dried residues.
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Fig. 4. Variation of aluminum absorbance depending on
the concentration concomitant Na(l), K(I),
M g(ll) and Ca(ll) ions.

Fig. 4. Variation of aluminum absorbance depending on
the concentration concomitant Na(I), K(I), Mg(II)
and Ca(Il) ions.
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Fig. 5. Extraction efficiencies of AI(l111) depending on
the concentration of 8-hydroxyquinoline

as a ligand.

Fig. 5. Extraction efficiencies of A1(Ill) depending on the
concentration of 8-hydroxyquinoline as a ligand.
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Fig. 6. Extraction of Al-8-hydroxyquinolinate complexes
in XAD-4 resin column as a function of pH

Fig. 6. Extraction of A1l-8-hydroxyquinolinate complexes
in XAD-4 resin column as a function of pH.
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Fig. 7. Type and concentration of acid used
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Fig. 7. Type and concentration of acid used for the
desorption of Al-8-hydroxyquinolinate complexes
from XAD-4 resin column.

Table 2. Analytical results of AI(II) ions in urine
samples

Sample Spiked” Measured® Recovered® RSD(%)” Recovery(%)

A 0.00 1.33 6.20

1.00 2.28 0.95 2.10 95.0

B 0.00 1.73 2.20

1.00 2.67 0.94 2.15 94.0

C 0.00 1.76 1.75

1.00 2.74 0.98 1.54 98.0

D 0.00 1.77 1.84

1.00 2.76 0.99 0.80 99.0

E 0.00 1.85 2.50

1.00 2.86 1.01 2.40 101.0

* Results presented are mean +standard deviation (n=5).

** Recovery test carried out by spiking the Al(III)
standard solution to the real samples.

a : unit, ng/mL; b : relatively standard deviation.
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