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REMOVAL OF ENDOCRINE DISRUPTING CHEMICALS
IN WATER BY PERIPHYTON ON RIVER BEDS

KEH— - AN
Shuichi OSAWA and Syunsuke IKEDA
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In recent years, endocrine disrupting chemicals (EDCs) were found in river water. There is a
possibility that EDCs can damge the health of human and other livings. Hence, EDCs should be removed
from river water. In order to remove hazardous chemical substances from environments, it is available to
use ability of organisms such as plants or microbes to accumulate, degrade or transform chemical
substances. In this study, an ability of periphyton, which consists of algae and microbes on river beds, to
remove BPA and E2 from river water was studied by laboratory experiments and field observations in an
existing river, and a model was proposed to predeict the ability of removal based on these studies.
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Table 1 Experimental conditions

Sample Wet biomass Light-dark Water
No. of periphyton condtiodn temperature

1 2g light 25°C

2 5g light 25C

3 10g light 25C

4 10g dark 25°C

5 blank light 25C
...... 6.......blank dark 25

7 10g light 15°C

8 10g light 20°C

9 10g light 25C

10 blank light 15C

11 blank light 20°C

12 blank light 25°C
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Fig 1 Temporal change in BPA
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Fig 2 Temporal changein E2
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Table 2 Result of calculation of k (L/hr) and kx(L/hr)

k kp
BPA E2 BPA E2
4.16x10° 1.90x10%  1.77x10° 1.56x10?

Sample No.

—

2 8.82x10° 3.76x107  6.43x10° 3.42x107
3 1.17x102 537x10%  9.33x10™ 5.04x107
4 8.66x10° 4.68x102  8.65x10° 4.68x107
5 2.40x10° 3.35x107
6 1.08x10° 5.29x10¢
7 1.34x107% 4.76x107  1.34x10” 4.69x10?
8 1.65x10% 6.00x102  1.65x102 5.88x107
9 2.12x102 7.42x10%  2.00x102% 7.28x10
10 0 7.11x10*
11 0 1.25x103
12 1.17x10° 1.33x103
0.06 #BPA
0.05 OE2
E 0.04
3 003
Q
< 002 )
R“=0.9535
0.01
0 )
15
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Fig 3 Relation between kp and Mp
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Table 3 Calculated value ofa and 8

o (L/h/g°C) B (L/hr/g)
BPA 6.59x107° 3.45%x10™
E2 2.60x10™ 7.54x10™

Table 4 4 (L/hr) calculated from equation (2d)

Sample No. BPA E2
1 0.00398  0.0145
2 0.0100  0.0362
3 0.0199  0.0725
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Fig 5 Observation points
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Table 5 Measured items

Aug.17th Oct.5th Dec.4th

St.1 St2 St3 St4 St.1 St2 St3 St4 St.1 St2 St3 St4

Water depth (cm) 10 9 10 16 7 13 13 18 6 9 10 17

River width (cm) 200 190 170 187 187 160 160 180 180 190 170 190

Flow velocity (cm/sec) 25 30 30 15 37 25 27 15 43 28 25 15
Water temperature (C) 28 28 28 29 22 22 23 23 13 13 13 12
Concentration of BPA (ug/L) 0.03 0.03 0.03 0.02 0.03 0.02 0.02 0.02 0.07 0.07 0.07 0.07
Concentration of E2 (ug/L) 0.11 0.10 0.10 0.09 <0.01 <0.01 <0.01 0.03 0.02 0.02 0.02 0.02
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Table 6 Measured value of chlorophyll-a (ug/cm?) and wet biomass
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Table 7 Conditions of case 1~3

Pp (gm’) T(C)  h(m)  u (m/sec)
Case 1 200 13 0.1 0.3
Case 2 1300 28 0.1 03
Case 3 400 28 0.1 0.3
1
0.8 -=-=--Case 1
° - Case 2
S 0.6 Case 3
C04
02 r
0 1 1 1 1 ]

0 5 10 15 20 25
Distance x(km)

Fig 7 Distribution of BPA in the model river
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bl Ty
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Fig 8 Distribution of E2 in the model river
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