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Study on the Effect of Total Phosphor Removing by Constructed Submerged

Hydrophyte Bed for Urban Landscape River

LI Jinzhong' > LI Xue4u® LIU Xue—gong HUANG Suidiang'

(1. College of Environmental Science and Engineering Nankai University Tianjin 300071 China; 2. Tianjin Institution of Water
Sciences Tianjin 300061 China)

Abstract: A kind of modularized and air adjustable constructed submerged plant bed (CSPB) was used to restore the eutrophic water.
This CSPB helps hydrophytes to grow up under poor conditions like frequently changed water depth blurred water transparency algae
bloom and duckweed rampant in summer which are not suitable for growing water plants naturally. The experiments in Waihuan River
of Tianjin show that total phosphor (TP) reduces 30% <40% in growing season and 7% 20% in winter when the detention time is 5. 48
days. The variation between the concentration of TP and the detention time follows the first-order kinetic equation the correlation
coefficients (R”) is above 0.9. The attenuation coefficients k of the kinetic equation changes with the water temperature. When the
water temperature is quite low or quite high the value of k is not significantly changed with the temperature of water. While when the
temperature is in a moderate range an increase of water temperature leads to a rapid increase of k value.

Key words: constructed submerged plant bed; water purification; eco-restoration techniques; hydrophyte; removal of total phosphor
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® . @ Table 1  Retention time of the sampling sections
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Fig. 1  Structure of the submerged plant bed
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2

Table 2 Survival rate and growth status of plants in different water depths

/em / / /%
30 900 732 81.3
50 900 587 65.2
80 900 135 15.0
30 900 683 75.9
50 900 486 54.0
80 900 98 10.9
30 900 704 78.2
50 900 531 59.0
80 900 104 11.6
30 675 546 80.9
50 675 345 51.1
80 675 131 19.4
30 450 312 69.
50 450 178 39.6
80 225 35 15.6
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Fig.2  Variation of TP concentrations with time
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Table 4  Relationship of concentrations of TP with the retention time
[ k [ k
«c - -) /C /mg'L’1 /d-! R? «c - -) /C /mg'L’1 /d-! R?
2007-10-17 18.2 0. 69 0.015 0.998 2008-06-10 24.3 0.79 0. 080 0.998
2007-10-22 14.5 0.76 0. 049 0.999 2008-06-16 23.5 0. 69 0. 082 0.998
2007-11-05 13.1 1. 16 0. 048 0.999 2008-06-23 26.4 0. 65 0.071 0.998
2007-11-12 11.0 1. 11 0. 045 0.998 2008-06-30 26.3 1.15 0. 082 0.998
2007-11-19 7.0 0.92 0. 041 0.998 2008-07-07 26.5 0.98 0.070 0.998
2007-11-26 6.2 1.07 0. 045 0.998 2008-07-14 25.9 0.83 0.077 0.998
2007-12-03 5.5 0.76 0.021 0.998 2008-07-16 25.9 0.73 0. 083 0.998
2007-12-10 4.3 0. 64 0.018 0.998 2008-07-21 25.0 0.48 0. 084 0.998
2007-12-17 3.5 0.70 0.016 0.998 2008-07-23 25.2 0.56 0. 095 0.998
2007-12-24 4.0 0.70 0. 022 0.998 2008-07-28 25.4 0. 46 0. 081 0.998
2008-01-02 1.5 0. 80 0.014 0.998 2008-07-30 25.0 0.45 0.071 0.998
2008-01-07 2.0 0. 65 0. 027 0.998 2008-08-04 26.9 0.59 0. 081 0.998
2008-01-14 3.0 0.70 0.028 0.998 2008-08-06 26.5 0.87 0. 085 0.998
2008-01-21 1.8 0.45 0. 049 0.999 2008-08-11 26.3 1.10 0.078 0.998
2008-01-28 2.8 0. 68 0.012 0.564 2008-08-13 27.2 0.99 0. 087 0.998
2008-02-25 5.3 1.63 0. 065 0.999 2008-08-18 25.3 0. 86 0. 082 0.998
2008-03-03 7.6 1.36 0.079 0.998 2008-08-20 24.1 0.85 0. 081 0.998
2008-03-10 15.0 1.42 0.071 0.998 2008-08-25 24.7 0.85 0. 081 0.998
2008-05-05 19.0 1.50 0.079 0.998 2008-08-27 24.8 0. 86 0. 082 0.998
2008-05-13 16.7 1. 60 0.072 0.998 2008-09-03 25.7 1. 16 0. 094 0.998
2008-05-19 18.2 1.22 0.071 0.998 2008-09-10 25.0 1.18 0. 089 0.998
2008-05-27 22.3 1.43 0.079 0.998 2008-09-17 28.1 1.18 0. 092 0.998
2008-06-02 21.5 1.21 0. 086 0.998
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Table 5 The k value of TP in the model
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