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Experiment of Nitrogen and Phosphorus Removal in Aquaculture Wastewater by Helotism
System under Different Ratios of Algae-Bacteria

YU Ying, WU Lei", LI Xianning, LIN Chao, ZHENG Tianyi
(School of Energy and Environment, Southeast University, Nanjing 210000, China)

Abstract In order to explore the growth of Chlorella in the helotism system and the removal effect of nitrogen and phosphorus in
aquaculture wastewater under different ratios of algae-bacteria, a symbiotic reactor of Chlorella and bacteria was built in the laboratory.
Simulated aquaculture wastewater was prepared according to the mass concentrations of CODy,, total nitrogen (TN) , total phosphorus
(TP) of 60, 10.0, 1.0 mg/L, respectively. Five groups of light growth experiments were carried out with the ratios of Chlorella and
bacteria of 1:5, 1:2, 1:1, 2:1 and 5:1, respectively. The experiment period was 7 days. Results showed that when the ratio of algae-
bacteria was 5:1, the growth of algae was the best, the highest biomass of chlorophyll a was 753. 18 wg/L, and the removal rates of
dissolved chemical oxygen demand (DCOD,, ), total dissolved phosphorus (TDP), total dissolved nitrogen ( TDN) , ammonia nitrogen
and nitrate nitrogen (NO3-N) were 68.90% , 90. 83%, 87.18% .99.97% and 98. 11% respectively. The absorption and assimilation
of algae were the main phosphorus removal mechanism. Microbial denitrification and algae assimilation were the main nitrogen removal

mechanisms, accounting for 51. 10% and 48. 50% of the total removal rate, respectively.
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Tab. 1 Water Quality Monitoring of Some Aquaculture Water Bodies near Taige Canal
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Fig. 1 Flow Chart of Aquaculture Water Recycling System

PSS, KR YUCHE A K A2 3l ) 08 £ SR IC MUK 5
N TR, R K AE S e m e e A A T
MR I B AT T 22 BR SR  SE A DL B AR S




ik B, =

T A

AN TR BETREC LU T BB A R BRI 3R B I K b R 1

Vol. 41, No. 4,2022

AL B R R A TR AL S R AU R T
B HIT,

B2 by o i A BT 00 e s B R TR
A A A gy, B H s R (R X
L) FEIR (A PLBEES) OBIE (LED SEiE) K s
RGN, B RN 4R A RO T2 0 80 L,
MWIEH 0.40 m, K~ 0. 63 m, 564 0. 32 m, i1 4 5588
BB, TE G, FEFR 71 & 150 W B LED
ST B D RRER R 6 000 lux, 't BRI A] 8
ab iR s F SR EREMIE 12 h:12 h R
N7 g PN RS- 249 0R 30,0 °C

Ly
| /T -
. /|

) ‘:4_/ ,,,,,,,,

2 B AR BT N R
Fig.2 Schematic Diagram of Experimental Device of
Helotism Unit

1.4 Rwigit

RIS E 5 AR, /INER P A B A 42 R 1L
153500 5:1.2:1 121 (1280 1:5, RIGRAE b
A 1x10° cells/mL, BRI 5k 2% 10* 5% 10*
1x10° . 2x10° 5% 10° cells/mL, ¢ R 58 6 000
Ix JEHEFEIEA 12 he12 h &N 30.0 C ., {5 JE]
W7 d, BRE 1 9,00 RAFEN & H it 4k K a pH.,
B (DO) P75 5 (DCOD,, ) B A il
PEWE(TDP) (TN B IA A (TDN) A A H S A
(NO;-N) AU AEAZ (NOZ-N) .
1.5 ShFAE

DCOD,., >R & A i 1) 5 07 A5 T A 2 2 5 2 A
KRBT Z AWM g4 Tk 66 Rk ) (H)
535—2009) il 5 ; NO, -N >R (K BT Al i 45 2011
ME 43P EEE Y (GB/T 7493—1987) 1l %E ; NO; -N
KK ER R A I E S50 L) (I
17) (H)/T 346—2007 ) 5 ; TDP >R (/K BT e

N BHIR 5 43 Ot B2 L ) (GB/T 11839—1989)
DU ZE s TN TDN SR FHOK BT SR e i o i
BRI 52 M o3 G EE R ) (H) 636—2012) Il 5E 5 R
FHIE 2R R a B RO SEUE, TEE a RA(OK
FT MERE a BINE 536G R VL) (HT 897—2017)
W o g0 I 2 AV A 1 R B L COD ., 210
SuR/3 =R [ IS
2 HR5iTR
2.1 INKEEKBR

DANFEREE a 1Y B R AR /N ER i A K A O
B3 NEARR SRR AL L T4 E a &R
e, HE 3 AEL AR TP /NER i 40t 48 h 3E
I AP SS K B B S L LR 5 1 1R g 4t
SR a WK, I KR S 2.0 d7 5 8 d
M4 a S HEAF] 753,18 we/L, BEREABCH N 1:5,
1:2 2: 1 /N BRI K B — B S iR A
FRRBE, K92 7 d Ja 4k E a 143 510 338.50,
141. 00 482. 70 pg/L, MiBEFAL LR 119305040
INEREE A RIKCOPARM, P R FFTE 33.49 pe/L,
PR 7 A 2R G0 MRS A0 A RN 5 S B B IR 1 R (EL T o
Z IR S A S LE Y W S e R B SR
Y, B Mk B, S B R R,
PRI A, PR R K R, TR L
FEAE—ANTE B LU, A RE & AR Ak 25, ARAS
FE TR T

800w wmmL NS

—o— BT LL A2 *
TOOT A SEHRLHI ./

—v— BREACELR2:1

~000 o EEI RS

=

510 500 ¢ V—

< /

18 400 | . '/

¢

&

iy

F

®.
f—A
7

L

ol éé/;/<
[

100 F f;’zf I

L]

\.

o=t s :

1 2 6 8
i TA)/d

3 AFIBEREMNC LT H4E a Tt Bl

Fig.3 Changes of Chlorophyll a Content under Different
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1:2 53.68% 64. 93% 29. 82% 34. 64%
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