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On-line identification of the toxicological substance in the water system using

Baysian technique
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Abstract
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Water resource can be examined using biological sensors. Algae has been one of the biological sensors used to evaluate

and to monitor the water pollution. The monitoring system, however, has not been used to determine what kind of the

toxicological substance is in the water. It needs additional expensive chemical test to figure out the cause of the water

pollution. In this study, an endeavor is made to identify the toxicant in the water using the shape of the chlorophyll

fluorescence induction curve(FIC) from algae using monitoring system. Fundamental curves are obtained from the

experiments with specified amount of toxicant. Baysian method is utilized to determine the unknown toxicant in the water by

comparing it with the fundamental curves. The results shows that the proposed method works fairly well.
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7|§§"§ : Fm, Maximum Fluorescence of the Reference
Fy Fluorescence of Reference

Fmg  Maximum Fluorescence of the Sample
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Fy Fluorescence of the Sample
Yy Quantum Yield of the Reference
Y Quantum Yield of the Sample
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Fig. 3. The average of WEM-TOX value.

Table 3. Group 1 sorted by the magnitude of WEM-TOX value

(ppm)
Cu Diazinon Cyanogen Atrazine Fe  Waste water
1 1 1 0.01 10 Rubber
10 10 5 20

100 100 10

Table 4. Group 1 sorted by the magnitude of WEM-TOX value

(ppm)
Cu Diazinon Cyanogen  Atrazine Fe  Waste water
0.1 Rubber
100 100 1 Pigment
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Fig. 4. The result of curve fitting of the data obtained when
1ppm of Cu is added to the water.

Table 5. Probability change of the water system with 10ppm of
Cu as a function of time

Time start 1/3 2/3 end
1 0.0774  0.0075 0.00016 2E-6
Cu 10 0.0832 0.3811 0.69405 0.83826

100 0.0708  0.3207 0.01927 1.5E-5
1 0.0813 0.0074 0.00016 2.6E-6
10 0.0779  0.0137 0.00058 1.4E-5

Diazinon
100 0.0575 0.0091 0.00091 0.00052
1 0.0823 0.0159 0.00064 1.2E-5
0.0693 0.0494 .004426 0.01331

Cyanogen

10 0.0753 0.1511 0,23815 0.1478
Atrazine 0.01 0.0812 0.0127 0.0004 6.4E-6
10 0.0821 0.0121 0.00048 1.3E-5

Fe

20 0.0817 0.0139 0.00094 4 6E-5
Waste  Clbber  0.08  0.0054 1E-8 5.3E-13
water

o o Table 6. Probability change of the water system with Tppm of
Cu as a function of time
0204 Cu 1ppm 0.276
Diazinon 1ppm 0.268
» 015 Diazinon 10ppm 0.106
8 Atrazine 0.01ppm 0.14
EI 0.104
=
0.054
Table 7. Probability change of the water system with 10ppm of
Cu as a function of time
" Cu 10ppm 0.838
0 ' 2 Diazinon 100ppm 0.0005
Time Cyanogen 5ppm 0.013
Cyanogen 10ppm 0.148

Fig. 5. The result of curve fitting of the data obtained when
10ppm of Cu is added to the water.
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Fig. 6. The result of curve fitting of the data obtained when 100ppm
of Cu is added to the water.

Table 8. Probability change of the water system with 100ppm of
Cu as a function of time

Cu 100ppm 0.98
Diazinon 100ppm 0.0002
Cyanogen 5ppm 0.0008
Cyanogen 10ppm 0.0084
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Table 9. Results of experiment to determine the toxicity in the water using Baysian technique with Group1 data

Probability toxicity

- " Cu Diazino Cyanogen Atrazine Fe Rubber
Original 0_the water
toxicily in the waler 1 10 100 1 10 100 1 5 10 0.01 10 20 Rubber
1 0.276 0 0 0.268 | 0.106 0 0.104 0 0 0.14 |0.081 | 0.022 0
Cu 10 0 0.838 0 0 0 0.0005 0 0.013 | 0.148 0 0 0 0
100 0 0.0065| 0.98 0 0 0.0002 0 0.00080.0084 0 0 0 0
1 0.187 0 0 0.3 0.078 0 0.106 0 0 0.159 | 0.131 | 0.036 0
Diazinon 10 0.097 0 0 0.092 | 0.249 0 0.191 0 0 0.159 | 0.149 | 0.059 0
100 0 0.009 |0.0001 0 0 0.98 0 0.00030.0025 0 0 0 0
1 0.087 0 0 0.069 | 0.184 0 0.248 0 0 0.205 | 0.131 | 0.072 0
Cyanogen B 0 0.0271 0 0 0.0002 0 0.0001| 0.82 0.14 0 0.0001|0.0005 0
10 0 0.062 0 0 0 0 0 0.107 | 0.83 0 0 0 0
Atrazine 0.01 | 0.1083 0 0 0.127 | 0.128 0 0.179 0 0.203 | 0.184 | 0.072 0
Fe 10 0.053 0 0 0.075 | 0.168 0 0.151 0 0 0.125 1 0.233 | 0.19 0
20 0.039 0 0 0.057 | 0.125 0 0.113 | 0.001 0 0.089 | 0.199 | 0.375 0
Waste water Rubber 0 0.0003| 0.005 0 0 0.004 0 0 0.0001 0 0 0 0.98
Table 10. Results of experiment to determine the toxicity in the water using Baysian technique with Group?2 data
. Probability toxicity Cu Diazino Atrazine Waste water
Original in the water -
toxicity in the water 100 100 0.1 1 Rubber Pigment
Cu 100 1 0 0 0 0 0
Diazinon 100 0 0.9999 0 0 0 0
) 0.1 0 0 1 0 0 0
Atrazine
1 0 0 0 0.9996 0 0.0003
Rubber 0 0 0 0 0.997 0.002
Waste water .
Pigment 0 0 0 0 0.00029 0.9997
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