Vol.54, No.5

54 5
2023 9 OCEANOLOGIA ET LIMNOLOGIA SINICA Sep., 2023
(Anguilla rostrata)
%
( 361021)
, (Anguilla rostrata)
S 140 d R
3000 m’, (HRT)  6.2h,
(0.140+0.020) mg/L (0.671+0.114) mg/L (0.104+0.050) mg/L
(2.81+£0.44) mg/L, pH  (6.22+0.18) (GB 3838-2002)
( ) 55.5 kg/m®,
( ) 52.5%;
44.9% 5% 64.8% 37.5%, 15.7%
(Anguilla rostrata); ; ; ;
S965; S955 doi: 10.11693/hyhz20230100005
( ,2009)
, 2017) , , ,
, , (MBBR)
70%, (Rusten et al, 2006)
( , 2006) ,
’ ) ( , 2010, 2015;
s Jiang et al, 2019)
( , 2009)
b b ( B
* , 2020N5009 ; , 202180029
2020YFD0900102 , , E-mail: 861060057@qq.com

, E-mail: xinlongjiang@jmu.edu.cn

5 s

12023-01-09, :2023-03-10



5 : (Anguilla rostrata) 1499
, ( ) > , (TP)
) (TN)
; (TAN) ;
1
(
1.1 , 2002a) 2022 7 1 ~11
; MBBR ; ; 18, 140d
: : ; 1.2.3 EXCEL
(Anguilla rostrata) 5 + (M=£SD),
1.2 SPSS25.0 , (one-
1.2.1 1, way ANOVA) , (P<0.05)
, LSD :
D=(Cy—C/)/Cy*x100%, (1)
HRT=V/Q, 2)
F. =Ty [(W=W,) , 3)
’ T=(InW—InW;)/tx100%, 4
, 1~3 mA/cm’, S=b/ax100%, (5)
, D «
, 30% ) ;o ; G
, , HRT (hydraulic residence time)
, sV ; 0
3000 m® F, s Tr
— N Wt W() 5 T
RBICRE (RAuEXO) BRE (RALXD)
FReB ; @; S
(%): b a (ind.)
ma=map | [ ) 2
Ho—4 = = Lo e 2>XTT7
B }» sl {gggﬁfgx
SV N/ n 7 2.1
T T T |
— R S = RRBH ’
HRT 6.2 h, ,
1
Fig.1 Schematic diagram of a three-dimensional electrode HRT  4h, 1.5h,
biofilm reaction circulating water system 0.7 h 1 ) (
1.2.2 )
( 300 t),
pH
’ (P<0.05),
3 )
3 , )
7d ( )
, , pH (GB 3838-2002)
pH , ( , 2002b)

30 cm s



54

1500
T1 REHKRETF 4.534 mg/L , (3.707+0.827) mg/L;
Tab.l Water quality parameters of the system
0.359~0.971 mg/L s (0.665+
0.306) mg/L, HRT 4 h s
/(mg/L) 3.707+0.827°  0.665+0.306" 0.140+0.020°¢ 82.1%: (HRT 1.5 h)
/(mg/L) 4.892+0.734*  1.695+0.510° 0.671+0.114°¢ (HRT 0.7 h)
a b c
/(mg/L) 2.340+0.589 0.680+0.323 0.104+0.050 0.120~0.160 mg/L i
fmg/L) 5.16+0.39° 3.48+0.41° 2.8120.44° (0.140+0.020) mg/L,
pH 6.73£0.32°  6.38+0.20° 6.2240.18° 79%: (HRT 6.2 h),
1.1x10%4£0.22* 1.6x10°+0.36°  1.1x10°+0.40° 96.2%
/(CFU/mL)
- (P<0.05)
(P<0.05) R
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Fig.2 Dynamic changes of total phosphorus concentration in the system
2.1.2 s
(P<0.05) s
3, 1.0 mg/L, (GB
4.186~5.626 mg/L s (4.892+ 3838-2002) ( , 2002b)
0.734) mg/L;
1.185~2.205 mg/L 5 2.1.3
(1.695+0.510) mg/L, HRT 4h .
65.4%; (HRT 4, 1.751~
1.5 h) (HRT 0.7h) R 2.929 mg/L R (2.340+0.589) mg/L;
0.557~0.785 mg/L
s (0.671+£0.114) mg/L, 0.357~1.003 mg/L R (0.680+
60.4%; (HRT 6.2 h) 0.323) mg/L, HRT 4 h s
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T1%:;
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Fig.3 Dynamic variation of total nitrogen concentration in a three-dimensional electrode biofilm reaction circulating water system

4.00 —a— AEHEAKO —a— BE=4HBRBNREMRERAE —e— RALHXKO

3.50
. 3.00
<
g’ 2.50
% 2.00
& 1.50

1.00

0.50

0'000 7 1l4 21 28 35 42 49 56 63 70 77 84 91 QIS 105 112 119 126 133 140

K¥ud
4
Fig.4 Dynamic variation of ammonia nitrogen concentration in the system

(HRT 0.7 h) R (3.18+£0.41) mg/L;

0.054~0.154 mg/L s (HRT 1.5h) (HRT 0.7h)

(0.104+0.050) mg/L, 84.7%:; R 2.37~3.25 mg/L
(HRT 6.2 h) 95.6% , (2.81+£0.44) mg/L
, (P<0.05) ,
, 0.2 mg/L, (P<0.05) ,
(GB 3838-2002) ( 3.5 mg/L, (GB
, 2002b) 3838-2002) ( , 2002b)
2.14 ,
215 pH R
5, pH
4.77~5.55 mg/L , 6, pH 6.41~7.05 ,
(5.16£0.39) mg/L; 6.73+0.32;
2.77~3.59 mg/L , pH 6.18~6.58 ,
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Fig.5 Dynamic variation of permanganate index in the system
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Fig.6 Dynamic pH changes in the system
6.38+0.20; pH  6.04~6.40 , , (1.1x10°+0.40) CFU/mL
6.22+0.18 , pH 6.0~7.5 R
, (GB 3838-2002) 99.9%
( , 2002b) pH 2.2
2 ,
2.1.6 , 55.5 kg/m’,
s 52.5%;
1.24x10°~1.96x10° 44.9% 5% 64.8%
CFU/mL , (1.6x10°+0.36) CFU/mL; 37.5%, 15.7%, ,
7x10°~1.5x10° CFU/mL
F2 WIGHAE A ERE S AR B FRESE R
Tab.2 The eel culture results in the control and the treatment during the trial
i /m®) /(g/ind.) /(g/ind.) 1% K%/ d)
80+2° 150.1£1.2° 483.3£14.3° 94.3+0.7% 2.22+0.27° 0.8+0.03" 1.59+0.02°
80+3° 150.3+1.3° 700.5+13.9" 99.1£0.3°  3.66+0.19° 1.1£0.02° 1.34+0.01°
— — 44.9% 5% 64.8% 37.5% -15.7%

(P<0.05)
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STUDY AND APPLICATION OF EFFICIENT TREATMENT OF TAILWATER FROM EEL
ANGUILLA ROSTRATA CULTURE AND WATER RECIRCULATING AQUACULTURE
TECHNOLOGY

WANG Hang, JIANG Xing-Long, WANG Ze-Xu, LIU Yong

(Engineering Research Center of the Modern Industry Technology for Eel, Ministry of Education, Fisheries College of Jimei University,
Xiamen 361021, China)

Abstract The trial water treatment system combining a combined three-dimensional electrode moving bed biofilm
reaction pool, a biofilm reaction tank, and an ozone ultraviolet killing microbial pool was constructed for eel (Anguilla
rostrata) culture, in which the tailwater was efficiently treated and reused for recirculating aquaculture. The trial lasted
140 d. Results show that the system was able to treat 3 000 m® of tailwater daily. The hydraulic residence time (HRT) was
6.2 h. After the treatment, the concentrations of total phosphorus was (0.140+0.020) mg/L, total nitrogen (0.671+0.114)
mg/L, and ammonia nitrogen (0.104+£0.050) mg/L; the permanganate index was (2.81+£0.44) mg/L, and the pH was
(6.22+0.18). The water quality of the system effluents met the requirements of Class discharge water of the
Environmental Quality Standard for Surface Water regulated by the Chinese National Standard GB 3838-2002. In the eel
recirculating aquaculture, the average yield was 55.5 kg/m’, which was 52.5% higher than the control. The eel weight,
survival rate, weight gain factor, and specific growth rate of the treatment were 44.9%, 5%, 64.8% and 37.5% higher than
the control, respectively, and the feed coefficient was 15.7% lower than the control. The system had the advantages of high
water treatment efficiency, stable effluents water quality, low cost, water conservation, environmental safety, and easy
promotion and application. This study provided technical reference for aquaculture tailwater treatment and reuse.

Key words eel Anguilla rostrata, aquaculture tailwater; biofilm; three-dimensional electrode; recirculating

aquaculture



