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Determination of trace amounts of aluminum in drinking water by
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A reversed-phase ion-pair high-performance liquid chromatographic method for the determi-
nation of trace amounts of aluminum was developed using 5-sulfo-8-quinolinol as a pre-column
derivatization reagent for spectrophotometric detection. All of the experiments were carried
out in a class-100 clean room to avoid the contamination of aluminum from the laboratory envi-
ronment. The calibration curve of aluminum standard solutions was linear over the range of
0.5~100 ppb with a correlation coefficient of 0.997 and relative standard deviations of 0.49 ~
1.65%. The limit of detection, defined as three-times the standard deviation of the blank sig-
nal, was found to be 0.05 ppb. This method was successfully applied to the determination of
trace levels of aluminum in several commercial drinking water and tap water samples.
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Fig. 1 Absorption spectrum of AI-HQS complex s
Reference: 100 mM NaCl, 7 mM TBABr, 0.3 mM HQS, 25 50 75 100 125

10 mM Bis-Tris (pH 7), 18% (w/v) CHsCN; Sample:
250 ppb Al standard solution
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Fig. 2 Effect of concentration of TBABr in the
mobile phase on the retention time of AI-HQS com-
plex

Mobile phase: 5~7 mM TBABr, 100 mM NaCl, 0.3
mM HQS, 10 mM Bis-Tris (pH 7), 15% (w/v) CH;CN;;
Sample: 10 ppb Al standard solution; Injection
volume: 20 pl
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Fig. 3 Effect of concentration of NaCl in the mobile
phase on the retention time of AI-HQS complex
Mobile phase: 50~ 100 mM NaCl, 7 mM TBABr, 0.3
mM HQS, 10 mM Bis-Tris (pH 7), 18% (w/v) CHsCN;
Sample: 10 ppb Al standard solution; Injection
volume: 20 ul
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Fig. 4 Effect of pH of the mobile phase on the peak
intensity of AI-HQS complex

Mobile phase: 100 mM NaCl, 7 mM TBABr, 0.3 mM
HQS, 10 mM Bis-Tris (pH 5.7, 6, 7), 15% (w/v) CHsCN;
Sample: 100 ppb Al standard solution ; Injection vol-
ume: 20 pl
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Fig. 5 Chromatogram of AI-HQS complex

Mobile phase: 7 mM TBABr, 70 mM NaCl, 0.3 mM
HQS, 10 mM Bis-Tris (pH 7), 18% (w/v) CH;CN;
Sample: 10 ppb Al standard solution; Injection
volume: 20 ul
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Fig. 6 Time-dependence of Al peak height after the
preparation of sample solution

Sample: Tap water; Injection volume: 100 ul
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Fig. 7 Chromatogram of a tap water sample

Mobile phase: 7 mM TBABr, 70 mM NaCl, 0.3 mM
HQS, 10 mM Bis-Tris (pH 7), 18% (w/v) CHs;CN;
Sample: Tap water, sample No.1 shown in Table 1;
Injection volume: 100 pl
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Fig. 8 Chromatogram of a drinking water sample

Mobile phase: 7 mM TBABr, 70 mM NaCl, 0.3 mM
HQS, 10 mM Bis-Tris (pH 7), 18% (w/v) CH;CN;
Sample: Commercial drinking water, sample No.6
shown in Table 1; Injection volume: 100 ul

Table 1 Determination of aluminum in tap and com-
mercial drinking waters
Concentration of Al/ppb
Sample Working curve Standard addition
No. method method

1 19.5 19.7

2 13.2 14.3

3 n.d.” n.d.”

4 n.d.” n.d.”

5 0.4 0.4

6 0.6 0.6

a) n.d.: not determinable. Samples No.l1 and 2 are tap
water samples collected into PP bottles in two different cities
in Japan. Samples No.3 to 6 are commercial drinking water
samples obtained from different companies. Samples No.3
and 4 are made in Japan and are contained in polyethylene
terephthalate bottles. Samples No.5 and 6 are made in
France and are contained in a glass bottle and an aluminum
can, respectively.
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R L, BIRAZ 0.05 ppb Th o7z, BIEEZT XTI TR 100 D7) — Y Vv — A Tlro 722 & THER
BEREDPSOOT NI = AR R KRBICHR L, JEWICERER T VI =7 AOERPTRRE Rolz. £
72, KEKBOTHRDOIATNT + =5 —HDT VI =T ADOEREITo728 25, i & O
BMECNFTUC Lo THRIEF-HLEPRON, KEEZHVWDEZ EIZLVHEKBTOT VI =Y ADER

HUETHLZ EBYSNITR o7z,



