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Cultivation and Operation of Bacteria and Algae in Biofilm Photoreactor
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Abstract: To solve the problem of low TN removal efficiency in sewage by traditional activated
sludge process, the removal of TN by a bacterial and algal symbiotic system was investigated. The
activated sludge in an aerobic tank and algae on the wall of a secondary sedimentation tank of a municipal
wastewater treatment plant were inoculated into the photobioreactor with built-in biological filler. The
bacteria and algae were cultivated by feeding municipal sewage in the photobioreactor. The effects of
cultivation strategy and aeration rate on the growth of algae and the effluent quality were analyzed. More
COD, TN and TP could be removed by the cultivation method of lighting and static precipitation at
daytime and aeration at night. The algal content in the reactor with an aeration rate of 300 L/h was higher
than that in the reactor with an aeration rate of 800 L/h. Under the conditions of 300 L/h aeration rate
and 34.4% water exchange rate, the removal efficiency of TN reached 64% —66% after 1 h aeration and
1 h lighting along with static precipitation, which was higher than that of the traditional submerged biofilm
process.

Key words: bacterial and algal biofilm reactor; TN; aeration rate; cultivation strategy

E&WH: BEMNTAANZESHNTE (22201825); BITAFERFRAFELFIITE (2020)
BEMEE: EWE E -mail:576759695@ qq. com

.28 -



www. cnww1985. com

KW= HEAMBER L E WA LT X AEATIRIL

F3T A H19H

GG NE TS IR L X TN TP 1) LR AR B2
SN, Bl — 2675 K 4 o b B HE B TN A0
TP 32 W7 A PR I R M S ) o TS e . TRt
M R G — OB A0 5 AR 25 4 175 K A B Ak 1
FOR FENL R RSy T 2 A AL G 1 P15 e vk Be
B SRRl R B A B VR AR s S
AR TR R L PR AR TR R K. A SR
T 76 B R G S O, AT R R SN
TN I TP f) 22 Bk R oA F) T 38 26 1 B 56 2
Koo BT MRS 2 1 2B K 095 e 2 R R
DA MRS 0 2 g R 290 T £ A K 0TS e g 25 R A
REITE B A B2, (O B i SOR T A0 ] 4
B e SC I P A W RS s v TR R A B SR A
Wl Rk, BRTXX 7 R RFTL D . i, ST
FH I 35 90 A T B WA P SR AL B R BB
W SR A W2 A Ok T IR R L B R
S5, SR 38 A A ] S RN R[], {45 TR e RE AR
IR b K RIS 2305 T A R 9 Ak % %
IS BE B AT IR, DLSEPR T UG K A
PEK , FCAE T G RE BRI LA AN [R) 4 45 3o BT 2
WA S s R e AR 8 R B R ), FEAE IS AT I B ¢
TR SN A P TR A K S, DAY A T
SN i IO PR AR SRS SR
1 M#EHE
1.1 BEEsRIEFSELE Ak

SO BRI A N T 2 X 05 K AL BT
TUHLRE 03 Pl ol T 220K U5 3 8 . B I )
SERIFT0.45 wm ZFAEE AR 8 3l T 5 #EA T PR E 4
b PRI 2675 K iR, BUEL S SE B 0. 45
pwm ZFAEE AR U8, TS BEAT AR E A . SCER
JKHRE %5 K T TR K, S286 0 1) K R4
COD f 256 ~ 278 mg/L,TOC fy 47.5 ~59 mg/L,
NH, —N 3} 25 ~28.6 mg/L,TN 32 ~36.3 mg/L,
PO;” =P K 1.5~2.1 mg/L,TP } 3.5 ~4.5 mg/L,
pH{E# 7.2 ~8.0,SS 34 10 ~20 mg/L,

1.2 LBESF

S0 SR P LT TR) 194 ' 2 0 S 2 8 (AL I
1) a5 gm s 1R 27, b ¥ A MLBE 38, T,
T, AR 70 L, BRGHG I 5% 8 e )2
57 %% 138, K T R 9 6 000 ~ 10 000 Lxo 455 7 %
PWEFEEAR N 150 mm FK A 100 mm $1 5K PP
(SRR A2l A 0} OB R BN 35 L,

1 StEMRERBREE
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Fig.2 Change of COD concentration in effluent and MLSS
in mixtures of each reactor
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Fig.4 Change of chlorophyll-a content in sludge and
biofilm
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Fig.5 Removal of pollutants during aeration, lighting and
static precipitation process
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