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JEHaH, 2018 4F,Ji T FR BB IR NER B (Chlorella
vulgaris) FEVE WA ZE FFF 18 (Bacillus lichenifor-
mis) A B TR R AE L B R KB SR i #E P A AE
MEAE BER LR S R . 2017 4F, Shen 1 F 1 3L
[#5] 5 Ab Fr9 B0 28 R T P 75 08 A 3R R AR R SR i TR
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], DA o A BIF 5 S AN [ B A8 114 T 2 A /0 Bk 38 A [
AT RS e I LR SRR R L LIS KB A (NH, -ND |
SBECTP) Ak BESCR A H8 b5, 5L G m BB 15 e
T /IR | T G A5 U DA R 5 Ak /N R e 45 vk AT
P, 3 Jy 5 [ Wi [ S Al F o8 - B 3R A AR R AT
B HEUCERAE B BEFIPEAG R J7 B R AT R] AT
e B LR RS,

1 BT E

1.1 E-FERERESR

INERBE (Chlorella sp.) 43 8 H HE LB B
TR AT 55 BT B9 37 58 K K Up-flow Anaerobic Sludge
Bed/Blanket (USAB) T2 /K UTTEME . A EA
500 mL K& & K . 7 30°C . 130 r/min DL K &
5000 Lux MOGRSRE T RERENG.HA 2L
AR TR R 75 3 b FE AR [R) FLEAM R S A T R R 28
EH,3 500 r/min. 10 min B0 & L WA, 5
TR G KR A BRER K Uk 3 WOJF H B 2 T i AR AR
2 R INER AR

WG IRRE TR T s Ay TRARTEA
A AB YL TG K AL 3R T2 0 0 U L 22 g SR 3R WL
72 h J5,3 500 r/min.10 min B0 & E£ 401, £%K L
TG R R AR KIS Ve 3 OIF B B & i 24k
A B T5 TR L
1.2 FEEK

AT DA — 2P B AR SR 8 I K AL 3 T 25 oK
) NP G R I HO PR 858 1) & 8 R Ak Wb R H
PR 1 36 P 1) 35 58 1 7K Sy v B Al B 27 e 7K A BF 5 T
USAB .20t /K JU3E b 19 B OE KK BUALE T 4°C vk
FEORAT R . K TR B . [ AR TR B BT TR
100 H U8 A J8 B K WURE [ 44 , #2243 3 500 r/min, 10
min B0 W BIH W, &5 H 0. 45 pm fL12 what-
man JEIRF I T 121°C .20 min &1 T KE, L&

BRI Y. WS R KIS TR FR 0T .
fb2F 5 A R (COD) 2 (677, 35 4+ 117. 00) mg/L,
NH, -N Jy (46. 89 + 5. 88) mg/L, M # (TP) Ny
(4.18+0.42) mg/L.pH {8} 8.92+0. 16,
1.3 /IECGEMEESREAEIE

¥ de-Bashan 25" (it Jy ik 42 8 /N Bk 986 0 3% M 75
Yo . H% S H B o UEE B A TR AR B AR K i /N ER
WG PETS P %5 A 500 mL.2% (W/V) i 3 MR B i
W CERSEAME T R HEFE 15 min, HIG3h = Z %5
£ 2% (W/V)O I CaCl, B, I 41 BT % 5 i /N ek
HRARZN 4 mm, 5 FH0E 1 FEAS7E 120 r/min T
[ 270 1 h, 55 /NER ] T 2R BER K vh sk 3 WK, B
TRE LK A CIRAER
1.4 XWigit

PEH 5 AR FRRG M H L& 8 IR
K E Y RE T BT IE R BRIV ER B L AT
PTG e 8 e ANk , DL RO [a) v BE L 451 R (T 7 £k
1508/ [ E A/ EREED 1Y /N K B RN I P TS e 3k [ Ak
(LN

FLEAANRR R PR AR 1 s, #
oA 500 mL FALFRPEKAY 1 000 mL HETE L H: A
AH I M 15 8 /N ER 3L #E 30°C L 130 r/min, AN B
SOEIRIREZ 5000 Lux & FEFE 3 d, 4 12 h B
30 mL KM 5 R le Bk ek ek, AT T
®1 BSLHRERGEARK

Table 1 Initial composition of the experimental systems
VUL A LAl TS INERE
Treatment Inoculum Activated Chlorella
system ratio (R) sludge (g/L)  wulgaris(g/L)
%5 H o o _
Control
R o
Activated sludge .
BRI R
o ; — — 0.4
C.vulgaris
175 1 o4
Immobilized sludge .
T 5 /N R
Immobilized — — 0.4
Chlorella
e
R 5 0.333 0. 067
Co-culture
3 0.3 0.1
1 0.2 0.2
1/3 0.1 0.3
1/5 0.067 0.333
1.5 SHFAE

NH, -N 48 AL 702 . S8 (TP) 40 IR & v
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[ 7 b /N BRI - 5 O [ E A EEER L A 2
mL F7AE R ANV W (4 Y0, W/ V) R 43U it HoA A )
W5 B /NER B T 1 s T A g, [B] 452 B2 W G35 2F )
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5000 r/min.5 min B.OUWEGM . IMA 5 mL 4iKiE
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Fig.1 The NH, -N in different wastewater systems
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Fig.2 The PO} -P in different wastewater systems
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Fig. 3 Biomass of Chlorella in different wastewater systems
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Ue rh R B4 S5 3% B2 W 4 i A R A AR A A58 L AN 2
DI R fe NH, -N g BEZHLH . KRB R %
2B A A HLE T LA 5% 2 B /N ER 38 A= 9 48 R
SR NH, -N. PO, -P £ BRFCR A 3 2k 12 (A

1~2),
(@)
7
6
5 s
& —m—Activated sludge
=) —@— C.vulgaris
= 41 —A— Immobilized sludge
o —w—Immobilized C.vulgaris
a —4— Control
3 —<— Co-culture (1/5)
—p— Co-culture (1/3)
—@— Co-culture (1)
2 —@— Co-culture (3)
—k—Co-culture (5)
1
0 T
0 12 24 36 48 60 72 84
(b) Time (h)
10.0
—l—Activated sludge —@— C.vulgaris —&— Immobilized sludge
—y—Immobilized C.vuigaris —@— Control —<—Co-culture (1/5)
—p—Co-culture (1/3) —@— Co-culture (1) —@—Co-culture (3)
—%—Co-culture (5)
9.54
9.0 1
jany
o
8.5
8.0
7.5 T T T T T T
0 12 24 36 48 60 72 84
Time (h)
5 AR A ZR S DO pH E M2k
Fig. 5 Changes of DO and pH in different treatment

systems
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Fig. 6 Changes in N/P and Chlorella in co-cultured sys-

tem (R =1/3) under semi-continuous mode
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Study on the Removal of Nitrogen and Phosphorus from Sewage
by Co-culture of Immobilized Sludge and Immobilized Chlorella

LIANG Huiyuan, ZHANG Yunkai
(College of Life Science and Technology,Guangxi University, Nanning, Guangxi, 530004, China)

Abstract: In order to reduce the content of nitrogen (N) and phosphorus (P) in the discharge water of sewage
treatment plant, reduce the pollution of the storage land and water body, and reduce the frequency of water
blooms, this study used sodium alginate to fix Chlorella and active pollution and the mud was combined into
a co-culture system in different proportions to treat the real livestock and poultry aquaculture wastewater
treated by the Up-flow Anaerobic Sludge Bed/Blanket (USAB) process, and the removal effect of N and P
by the traditional suspension cell method was compared. The results showed that the co-culture system with
lower initial immobilized sludge/immobilized Chlorella (R=1/3) had better removal efficiency for N and P
within 72 h. Within 48 h, the removal rate of NH, -N was 83. 2%, and the removal rate of PO} -P was
95.1%. The removal rates of NH, -N and PO} -P remained relatively stable in three semi-continuous batch
treatments. The above results indicate that algae can promote the removal of N and P elements, and the im-
mobilization process can improve the removal efficiency and has the potential to be applied to the treatment of
livestock and poultry aquaculture wastewater.

Key words: immobilization, activated sludge-Chlorella ,dairy farm wastewater, treatment
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