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Sudy on design and perfor mance o two-layer floating
bead bidfilter for recirculating aquaculture sysem

CAO Guang-bin, JIANG Shuyi, LIU Yong, HAN Shi-cheng, CHEN Zhong-xiang
( Heilongiiang River Fisheries Research Indtitute, Chinese Academy o Fishery Sdence, Harbin 150070, China)

Abgtract :Based on the filtration of sand filter bed, a solid and nitrification bicfilter of floating plastic bead was designed and tested.
In the bidfilter, the bead was layered automaticaly in water according to the size and gravity o plastic bead. With two types of
diameter 5 mm gravity 0. 94 and diameter 2 mm gravity 0.5 beads, the bidfilter performed well in solid separation and ammonia
nitrification. The bead filter performances were tested in a recirculating aquaculture system. When pump power was 0. 75 kW and
flow quantity was 20 m°- h™ !, the recirculating culture system could support 10 m® water in culture density of 16 kg- m™ > Amur
sturgeon. Suspended solid filtering rate was 90 % and ammonia nitrification capacity was 149 g- m” %.d7 1. within water exchanged
period of two weeks, the water quality was as following, SS<100 mg-L !, Ammonia<1.0 mg-L "', Nitrite<0.18 mg-L "' and
Nitrate 24 <mg-L " . After 15 days’ culture, fish survival rate was 99 % and growth rate was 50 %. The experiment result showed
that the bead bidfilter could meet the need of recirculating aguaculture system in solid separation and ammonia nitrification.
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Fg.2 The chart o treatment performance for bead filter recycle system
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1.6m, 0.5m, 1.0
m; 1.3m?, 0.6m°, 0.7 m’; 2
1.2 m3; y 2 1
3
10m 15d, 44.5 kg, 45.0 kg,
1 ' 100 g 16 kg-m" 2, 99 %, 1.0,
100 , 800 80 kg
4 8 -22 3%
' 45% ' 3d, 0.2kg, 100 %,
( Lo ) 0.049 mg-L ", (0.05 mg-L ~ %) [*!
9:00 14:00 19:00 3
, Cho [
(2] 2.2
Si Cri , 2 ,
mon ripps 1 3d .
30 1.0 . }
, 8mg-L ! 44 mg-L T, 18 %
m-, ,
(1 kg 0.18 kg )
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, , 2 |
) pH , W - 1OOOV(p5- P o)
Ns= W (1)
GB 6920 - 86 ; , GB7489 - 87 s
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, GB 7480 - 87 (kg) ; VvV (ms) Ps
; , GB 7493 - 87 : (mg-L™ ") iPo (mg-L™ Y
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90 %; 19
30U m
1
Tab.1l Data o feed load, suspension laad, Ie€ft concentration, size and treatment eficiency in experiment
(d) time
items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(kg)
feed load 2.4 2.5 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.2 3.3 3.4 3.5 3.6
(k9 43 045 045 047 048 050 0.5 052 0.54 0.5 0.58 0.59 0.60 0.63 0.65
(mg-L™ Y
< ldt 18 28 37 49 58 72 8 30 4 59 70 76 8 9O 9%
am)
Ssize 30 30 29 27 27 24 20 19 30 29 26 27 24 22 21
N an (%) 79 78 80 75 79 72 73 - - 74 73 81 90 20 88 90
: 18 %
Notes :the SSload was caculated as 18 % of feed load
Way - V([Qa-
2.3 Nan = NY; (2
2 3d a .
0.23mg-L " 9mg-L L, 4.2% (1 Naw (g-m™-d"7) ; Wan
. 3y .
kg 0.042kg ), 3.3% (@:V (M) :Pa
2 (mg-L™ ") Pao (mg:L° Y N (d) :
Vq (m°)
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Tab.2 Data o feed load, ammonia load, left ammonia, DO, pH and treatment dficiency in experiment
(d) time
items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(kg)
feed load 2.4 2.5 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.2 3.3 3.4 3.5 3.6
AN load 101 105 105 109 113 117 121 126 126 130 134 139 142 147 151
(mg-L‘l) 0.37 0.69 0.8 0.39 0.48 0.58 0.45 0.49 0.60 0.45 0.76 0.91 0.36 0.45 0.61
dissolved AN
(mg-L'l) 7.45 7.7 7.76 7.68 7.14 7.45 6.53 6.22 5.60 6.07 5.70 7.45 7.30 5.92 6.06
DO
pH 7.21 7.12 7.06 7.54 7.20 7.7 7.59 7.37 7.20 7.42 7.10 6.91 7.47 7.13 6.9
(g-m 3dY 100 102 103 114 112 116 122 - - 125 132 131 138 147 146 149
Nan
4.2%
Notes : the ammonia load was calculated as 4.2 % of feed load
2.4 2.5
, 7
86 mg-L !, 14 min, ,
3.2m
3 4
30 r
nitrate decrease 53%
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Fg.3 Nitrate variation in experiment Fg.4 Varation of ammonia and nitrite
3 : , 7d 24.0mg-L*

53 %,



582

29

Pn=kt o (3)
Pn (mg-L" %),k (mg-L"~*
d bt (d) Pro (mg-L™ ")
4 ,
, 0.36 0.91mg-L * : 0.11
0.18 mg-L* 3 4
. 3d
pH , 3 NaOH  NaHCOs
pH ,pH
3
90 %, 19 m
79%[5,6,10]
, 7d )
[6- 8]
15
‘ 149 g-m %.d', 30
330 g-m 3. g MM
30 35
15 , 30 40 %
[14]
1mg-L ',pH 7.5
0.02 mg-L™ 1, 0.2mg-L 1,
24 mg-L 1,
<0.05 mg-L " *, <1lmgL %, <200
mg_L-l [13]
2% 90% 28% 10%
, , 96 mg-L'1
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