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The Research of the Function of Eichhornia crassipes Root Ecosystem
in the Treatment of Silver-Containing Wastewater

GUO Yao-ji  ZHANG Yi-bo
School of Biotechnology Southern Yangtze University Wuxi 214036 China

Abstract By using Eichhornia crassipes to treat silver-containing wasterwater we quantitatively and
qualitatively analysed the components of its ecosystem verified that the cooperation of a large number
of algae germ and minianimals which were resting on the root led to the different-form migrations
and concertions of silver-containing materials suspended matter nutrition salt and organic compounds
in the wastewater. It was proved that the formation of thé' organic matter-bacterium-animalcule” food
chain in root system and the gathering of silver-containing materials were the basis of the synthetical
purification and materialization of the Eichhornia crassipes root ecosystem.
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pg kg CODer 41 ~372 mg L. NH;3-N 0.10~3.77 2.2
mg L. 2.2.1
1.2
30 cm 2 24 h
13~29 cm. 2% 40% . 11.27 ~
1.3 13.46 mg kg 57% ~65% .
3 . D 30 ecm A 30 em
45 mx0.36 mx0.44 m
99.6 mX4.52 mx0.32 m 2
0.6~0.8 m. Tab.2 Adsorption function of root systems to suspended mat-
1.4 ter
5~31°C 5~30C
24~96 h. . mg L
1.5 % %
70% 0 27 - 27 - - -
?OS 3 99.9% 24 12 55.56 23 14.81 4.50 5.00
48 4.2 84.44 9.5 064.81 5.82 9.69
1.6 72 3.0 88.89 8.5 68.52 - -
9% 3.0 88.89 6.2 77.04 4.93 11.60
COD
T 120 3.0 88.89 5.7 78.89 8.37 15.20
TMK-SLS
12
' 2.2.2
2 3
2.1 2.64% 0.43%
0, 0.5kg m>d
NP 5% 666.7 m’ 79.2
10 kg m? 48.5%.
1 kg  12.9 kg.
3
Tab.3 Influence of nutrition salts on the growing of FEich-
’ hornia crassipes

Tab.1 Components of Eichhornia crassipes root ecosystem

kg g kg
32 2.41x108~3.50x10% 0.677~1.182
_ 3><10”~5><1011 _
22 1.79 %107 4.6

LT3 ” 1

mg L

TN ™ W,g Wyg Wog Wyg Wyog W, g
0.25 0.25 250 348 250 262 250 267
0.50 0.40 250 373 250 289 250 310

1.0 0.60 250 498 250 289 250 333

2.0 0.80 250 547 250 338 250 311

10d W, W,

2.2.3
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Tab.4 Growth of Eichhornia crassipes under different conditions of nutrition

NH,;-N NO,-N NO;-N TP

mg L mg L mg L mg L cm g cm g

1.440 0.034 0.054 0.147 46.6 190.3 19.0 89

0.192 0.000 0.050 0.031 42.9 208.3 28.7 139.8

1.0
o 08 1 48~72 h
o
-]
g o0s
B 2.3
& 04
. 32 65
e . 7
¢ [ 24 48 12 96 8
B fe/h

A FAME: o [Ag(50),] FAME; + AgBrZ AXE;
«Ag B + [Ag(5,0,),] A + AgBrid#¥.

1
Fig.1 [Eichhornia crassipes’ s purification effect on sil-

ver of different forms
5
6 .
6

Tab.6 Oxygen-regaining effect of alage in Eichhornia cras-

sipes root system

5
Tab.5 Agglutination of trace silver by Eichhornia crassipes

DO mg L 0.50 0.08 2.90 0.80

pg ke mg ke % 2.4

72.5  1884.5 25993 0.635 87586 3xX10M ~5x 10" kg

37-108  147.7 2037 0.105 14482 1.000
114.5 1579 0.058 8000 '
5x108 kg
549.5 63688 0.185 231250 ;
8.0 3.9 4113 0.023 28750 CODer
122 1525 0.006 7500 NH; N
24 h
.24 h

6.36 X 10°
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kg 1.60 x 10" kg. 48 h 61.5%
2.0x10° kg. COD
7
Tab.7 Purification effect of microbe
COD NH;-N mg L Ag rg kg
- - — R % — R % - - — R %
C, C. C, b G G C, b6 G C, ’
59.58 55

109.5 33.52  49.65 54.7 1.05 0.11 0.11 89.5 257 45 44.0 82.9

55.86 32
23.84 0.09 32
109.5 28.64 24.11 78.0 1.05 0.096  90.9 257 39.5 84.6
19.84 6 47
¢ 96 h.
8 .
318 pg kg
34% 2 “ — — —
8
Tab. 8 Influence of silver on Eichhornia crassipes
chlorophyll
a b c
mg g mg g mg g 3
0.978 0.820 0.719
0.649 0.500 0.490 )
0.837 0.724 0.620 124.3 pg kg CODcr
0.827 0.694 0.581 73.8 mg L NH;-N 2.39mg L
318 pg kg 96 h. 49 h 98.6% CODcr

2.5

9.
9

54.4% NH;y-N 41.6%.
“ 11' 69
23

Tab.9 Investigation of minianinals

m? o m?
22 1.79%x 108 46.366
11 1.035x 108 19.875
7 1.57%x10% 9.771
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