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Purification Efficiency of Ruppia maritima on Reclaimed Wastewater
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(1.School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2. Academe of Environmental
Science, Tianjin 300072, China)

Abstract: Restoration and reconstruction of healthy coastal ecological system using reclaimed wastewater has received significant
attention in recent year. When reutilization of reclaimed water on scenic water, controlling the concentration nutriment in re—
claimed water becomes a key factor in avoiding eutrophication. Usually a healthy submerged aquatic vegetation ecosystem should
be restored or reconstructed in scenic water body, because it can remarkably improve water quality. Finding some aquatic plant
species is significant for high salinity reclaimed wastewater in coastal cities of China. While studying an engineering of restoration
and reconstruction in an artificial watercourse containing reclaimed municipal wastewater for landscape, we discovered Ruppia
maritima was a primary colonizer in the natural re-vegetation in saline or brackish waters of ponds and canals in the coastal wet—
land of Tianjin, China. The plant can survive in salinities from 0 to 70 g-L™. This investigation studied purification efficiency of
Ruppia maritima to nitrogen and phosphorus in reclaimed wastewater. Under three salinity concentrations (EC=10 mS-ecm™, EC=
15 mS-em™ EC=20 mS+em™), Ruppia maritima was cultivated for 10 days in reclaimed wastewater, the removal rates of total
phosphorus (TP), total nitrogen(TN), nitrate nitrogen(NO;—N), ammonia nitrogen(NH;-N) in reclaimed wastewater were found to
be 94.41%~95.32%, 43.4%~45.7%, 54.08%~36.2%, 96.5%~99.8%, respectively. The results showed that salinity affected little
the removal effect of Ruppia maritima to nitrogen and phosphorus in reclaimed wastewater; the removal efficiency of TN and TP
in reclaimed wastewater with Ruppia maritima were 252 mg-kg™+d™ and 83.16 mg-kg™+d™, respectively. Dissolved oxygen in
reclaimed wastewater from 6.6 mg-L™ to 10.4 mg-L."". The results showed that Ruppia maritima had higher removal efficiency to
nitrogen and phosphorus in reclaimed wastewater; and salinity of ranging between 10 ms+em™ and 20 ms+cem™ had little effect on
absorbability of Ruppia maritima to nutrient salts; it remarkably improved the reclaimed wastewater quality. Ruppia maritima is
anl available pioneer species for some ecological engineering using reclaimed wastewater in coastal areas of China.
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Figure 1  Change of TP in reclaimed wastewater by ruppia
maritia in three salinities
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Figure 2 Changes of NH;—N concentration of reclaimed

wastewater with Ruppia maritima in three salinities
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Figure 3 Changes of NOs—N concentrations in reclaimed

wastewater with Ruppia maritima in three salinities
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Figure 4 Changes of TN concentrations in reclaimed wastewater

with Ruppia maritime in three salinities
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Figure 5 Degradation curve of TN concentrations in sterilized

and unsterilized reclaimed wastewater with Ruppia maritima
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Table 1 The removal rates of Ruppia maritima to TN and TP in reclaimed wastewater body
(Ry, Ry, Rygrowing in reclaimed wastewater with TDS of 5.67 g-1.7,8.19 ¢-L.",10.65 g-1.")

i TN TP
R, R, R; R, R, R;

USRI Climg « 1! 27.65 27.65 27.65 4362 4362 4362

KUSE C2/mg + L 15.05 14.99 15.65 0.204 0.227 0.244

FeB% v fmg + kg - d? 252 2532 240 83.16 82.7 82.36

FBRACE 1 (C1—C2)/ C1 45.57% 45.79% 43.4% 95.32% 94.8% 94.41%

TE: Ry, Ry, Ry F8AKAE TDS 29 5.67.8.19 1065 g - L AR I &3 R[],
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Table 2 The change of biomass of Ruppia maritime
S 3Lk

during the experiment
R, R,, R; growing in reclaimed wastewater with
g g

TDS of 5.67 g-L7,8.19 g-L",10.65 g-L7)

i RgnrefEe  WBEEEe PTG S
R; 15£0.01 17.18+0.03 1.731+0.002 14.5%
R2 15£0.01 17.78+0.02 1.81£0.001 18.5%
R3 15£0.01 18.08£0.02 1.9240.001 20.5%
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Figure 7 Changes of DO concentrations in reclaimed wastewater

with Ruppia maritima
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