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ABSTRACT

In recent tests using tracer have been frequently conducted by fluorescent tracers. In this study, granular activated charcoal
(GAC) as a detector for the fluorescent tracers (rhodamine WT and uranine) was investigated through laboratory and field
tests. In the laboratory tests, tracer concentrations of rhodamine WT and uranine determined by the GAC were slightly
different from those of standard solutions but they were excellent in linearity. Results show that GAC is excellent as tracer
detector when concentration of the fluorescent tracers is greater than 10 & micro; g/L whileas no obvious differences in
mixed solutions of the two tracers due to interferences. Compared to conventional methods of water sampling, field results
shows a high potential of GAC as a tracer in the field. Our results also show that wet analysis is better for the lower
concentrations of tracers whileas dry analysis is good for high concentrations of tracers. This study demonstrates that
fluorescent tracer detection using the GAC is very useful and economical for a hydraulic connection between target areas
and very longer period of the tracer test.

Key words : Tracer test, Granular activated charcoal (GAC), Rhowdamine WT, Uranin, Sorption
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Fig. 1. Granular activated charcoal used in this study and measurement of tracer concentration using 10-AU-005-CE fluorometer.
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Table 1. Concentrations of fluorescent tracers in distilled water,
which were determined using granular activated charcoal as
adsorbent (ug*/L* : 10 g of granular activated charcoal and 20
mL of detection solution)

Concentration (ug*/L*)

Distilled water

Rhodamine WT Uranine
(ng/L)
Wet Dry Wet Dry
0.0 0.183 0.617 0.672 0.363

Table 2. Concentrations of fluorescent tracers in rhodamine WT
solution, which were determined using granular activated
charcoal as adsorbent (ug*/L*:10g of granular activated
charcoal and 20 mL of detection solution)

Detected concentration (ug*/L*)

Standard
solution Rhodamine WT Uranine
(hg/L) Wet Dry Wet Dry
Dvls:tgfd 0.183 0.617 0.672 0363
001  0.000 0.086 0.184 1.350
0.1 0.037 0.060 0.058 0.832
1 0.140 0.628 0.209 0355
10 2.180 1.450 0.572 0518
100 12.800 6.710 1.790 1.170
1,000 150.000 52.900 19.500 7.430
10,000  587.000  620.000 85.200 95.700
100,000  2,130.000 2,340.000  410.000  524.000
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Fig. 2. Comparison between concentrations of standard solutions
and charcoal desorbed rhodamine WT.
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Table 3. Concentrations of fluorescent tracers in uranine
solution, which were determined using granular activated
charcoal as adsorbent (ug*/L*:10 g of granular activated
charcoal and 20 mL of detection solution)

Detected concentration (pug*/L*)

Standard
solution Rhodamine WT Uranine
(ug/L) Wet Dry Wet Dry
Dv‘:g‘tl;‘:d 0.183 0.617 0.672 0.363
0.01  0.000 0.000 1.430 0.277
0.1 0.000 0.000 0.281 0.252
1 0.000 0.043 0.732 0.305
10 0.000 0.000 9.330 1.820
100 0.000 0.027 47.20 24.30
1,000 0.084 0.160 490.0 265.0
10,000 0.684 0.307 917.0 478.0
100,000 9.490 3.960 2,890.0 2,660.0

Table 4. Concentrations of fluorescent tracers in uranine and
rhodamine WT mixed solution, which were determined using
granular activated charcoal as adsorbent (ug*/L*:10 g of
granular activated charcoal and 20 mL of detection solution)

Detected concentration (ug*/L*)

Mixed standard

solution (ug/L.) Rhodamine WT Uranine
Wet Dry Wet Dry
1 0.097 0.007 1.280 2.570
10 0.626 0.272 3.010 2.220
100 13.70 3.680 46.90 19.50
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