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Summary

The effect of reed bed system on the quality of Kahokugata lagoonal water was studied.
The effects on water quality were examined by fractionation of dissolved organic carbon,
nitrogen, and phosphorus using gel-chromatography. The suspended components of total
nitrogen, total phosphorous, BOD, and COD were removed using reed bed system more
efficiently than the soluble components of total nitrogen, total phosphorous, BOD, and COD.
Based on UV220, UV260, TOC, T-N, and T-P, three major fractions were identified by gel-
chromatography of Kahokugata lagoonal water. Among them, the 3rd fraction (the lowest
molecular weight) decreased after passing through the reed bed, while the lst one with the
highest molecular weight increased. The relative ratio of hydrophilic component increased after
the purification of Kahokugata lagoonal water using reed bed system; this suggests that the
removal ratio of hydrophobic component was higher than that of hydrophilic component.
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Fig. 3 Changes of water quailty in Kahokugata lagoonal water using reed bed system
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Fig. 6 Gel-chromatogram of Kahokugata lagoonal Fig 7 Gel-chromatogram of Kahokugata lagoonal
water at influent point using reed bed water at effluent point using reed bed
system on Jun. 10 system on Jun. 10
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Table 1 Result of biodegradability calculated with DOC/absorbance 220 nm of fractionated lagoonal water by
gel-chromatography
Date Point Biodegradability of fractional part (%)
Part 1 Part 2 Part3
Jun. 10 Influent 47.7 32.7 32.9
Effluent 38.5 30.8 30.5
Jun.24 Influent 46.4 49.2 59.3
Effluent 42.6 49.0 55.3
Jul.22 Influent 44.6 55.0 81.2
Effluent 38.0 44.0 72.5
Aug.4 Influent 46.0 58.8 78.4
Effluent 42.2 56.6 75.4
Aug.19 Influent 39.0 64.6 76.1
Effluent 38.2 58.9 65.5
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Table 2 Classification of organic solutes in lagoonal water by dissolved organic carbon fractionation

Date Point Hydrophobic component (%) Hydrophilic component (%) Water
Total Bases Acids Neutrals Total Bases Acids Neutrals | temp. ('C)
Jun. 10 Influent 42.5 9.3 25.1 8.1 57.5 18.5 28.0 11.0 23.5
Effluent 45.6 5.6 25.0 15.0 54.4 18.9 28.2 7.3 24.7
Jul. 22 Influent 32.7 3.9 28.6 0.2 67.3 16.5 37.0 13.8 27.5
Effluent 33.3 3.0 28.0 2.3 66. 7 12.5 42.8 11.4 26.7
Aug. 19 Inf luent 32.9 4.1 25.5 3.3 67.1 18.5 35.6 13.0 29.5
Effluent 34.8 3.9 25.6 5.3 65. 2 18.3 36.8 10.1 27.8

Table 3 Classification of organic solutes in lagoonal water by dissolved organic nitrogen fractionation

Date Point Component Total ratio (%) Bases (%) Acids (%) Neutrals (%)
Influent Hydrophobic 45.0 15.5 16.9 12.6
Jul.22 Hydrophilic 55.0 2.7 39.4 12.9
Effluent Hydrophobic 12.7 5.0 3.6 4.1
Hydrophilic 87.3 18.2 51.8 17.3
Table 4 Classification of organic solutes in lagoonal water by dissolved organic phosphorus fractionation
Date Point Component Total ratio (%)
Influent Hydrophobic 39.5
Jul.22 Hydrophilic 60.5
Effluent Hydrophobic 21.3
Hydrophilic 78.7

Table 5 Chemical fraction of eluted part by gel-chromatography

Chemical |Fractionated component ratio by

Date Point separated |gel-chromatography (%)

component Part 1 Part 2 Part3
(Fr.25-34) | (Fr.35-44) | (Fr.45-54)

Influent |Hydrophobic 75 45 10
Jun.10 Hydrophilic 25 55 90
Effluent |Hydrophobic 65 44 6
Hydrophilic 35 56 94
Influent |Hydrophobic 70 48 8
Jul.22 Hydrophilic 30 52 92
Effluent | Hydrophobic 67 45 7
Hydrophilic 33 55 93
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