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Utilization of nutrient film technology grass to treat wastewater
from a recirculating aquaculture system

PAN Jirming, YING Yi-bin
( College o Biosystans Engineering and Food Science, Zhgiang University, Hangzhou 310029, China)

Abstract: To investigate the feasibility of applying plant eco filtration method in recirculating aquaculture systems, four 3.0 mx 0.5 m
x 0.05m (L x W xH) plant filters were used to provide 4 replicates for treatment of wasewater from a Colossoma br achypomum
intensive sysem. 0.8 m® NFT (nutrient film technology) Lolium perenne was planted on each filter. Wastewater was loaded at a rate
of 25.4 liter per week for an invedigation of 40 day. After a recirculating iigation of 7 days, the plant filer removed 96. 1% of
nitrate nirogen, 86.2% of total nitrogen, 90.5% of total phosphorus, and 88. 7% of COD, respectively. pH was raised from 6.4 to
8.4 and only 29. 7% of water was used. All parameters conformed to qualifications of China water quality standard for fisheries
except unionized ammonia nirogen as a result of high pH. The grass height increased at a rate of 2. 3 mm*d™ ", significantly slower
than that irrigated w ih commercial nuirient soluion with a growth of 13. 2 mme* d”'. Total ammonia nitrogen and nitrate nitmo gen
concentration of the fresh grass leaves were 107. 9 and 42. 5Hg* g™ !, respectively. At the end of this experiment, 582.9 g*m” % fresh
grass was produced and then was tuned over to 102.5 g m~? dry mass with a dry weight to fresh weight ratio of 0.176. It can be
concluded that the plant filter is an environment friendly way to solve accumulation of N, P, and COD, and descent of pH in
recirculating aquaculture sydems. With a view to healthy growth of grass, i’ s recommended that grass in plant filters should be
periodically returned to breeding systems for a certain term irrigation of commercial nutrient solutions.
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Tab.1 Efficiency of the plant filter with 0.8 m® NFT grass to treat redrculating aquacul ture wastewater
7d *
parameters influent effluent after 7d standards
(mg* L™ ) nitrate nitrogen 68 1x11.7 2.7%4.4 20
(mg*L™ 1) nitrite nirogen 0. 065%0. 037 0. 031%0. 003 0.15
(mge 1~ 1) total ammonia nitrogen 0.51£0. 11 0.05%0. 4 n. a.
(mg* L~ 1) unionized ammonia nitrogen 0.001%0 0. 024 %0. 010 0.02
(mg* L~ 1) total nitrogen 95.9%10.3 13.2%6.6 n. a.
(mg* L7 1) total phosphorus 7.11%£1.89 0.68%0. 13 0.1
(mg*L~ ') chemical oxygen demand 4. 14,7 4.7%2.8 15
pH 6.4%0.2 8.4%0.2 6.5~ 8.5
(C) water temperature 20.3%3.3 12.7£3.9 n. a.
(Ms* em™ 1) electric conductivity 787 £57 659 *41 n. a.
(L) water volume 25.4%0 17.8%3.6 n. a.
s (GB 3838— 83) I (GB 11607- 89) ;n. a.

Notes: * Valuesfrom level Il qualifications of China environmental quality sandard for surface water, i. e. China GB 3838- 88 and China water

quality standard for fisheries i.e. China GB 11607— 89; n. a. means not available
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