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Research progress on microalgae treatment of livestock and poultry breeding wastewater
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[ Abstract] Livestock and poultry breeding wastewater has become a leading water pollution resource, and
the direct discharge of it without deep treatment has caused serious damage to the ecology and beautiful
countryside. Today, the treatment of livestock and poultry breeding wastewater has become an important issue for
the preservation of the environment. Compared to the traditional wastewater treatment methods, microalgae
treatment of livestock and poultry breeding wastewater can achieve the removal of pollutants and the
comprehensive utilization of resources from the wastewater at the same time, which is mainly because it has a high
removal rate of pollutants, a high utilization rate of resources, a low cost, and improved air quality. The harm to our
ecological system resulted from the direct discharge of livestock and poultry breeding wastewater. The advantages
of the treatment of livestock and poultry breeding wastewater by microalgae were reviewed. This paper mainly
reviews the advantages of the treatment of livestock and poultry breeding wastewater by microalgae, the advances
in the treatment of livestock and poultry breeding wastewater by microalgae solely and microalgae-bacteria
symbiosis, and the questions that should be resolved for the large-scale utilization of the technology. The aim of the
paper is to provide some references for the application of the process to the treatment of livestock and poultry
breeding wastewater.

[ Keywords] Livestock and poultry breeding wastewater; Microalgal cultivation; Microalgae-bacteria

symbiosis; Wastewater treatment

155 e N RN E A A AT EE 2020 4 6 F] 8 HERE KA
hie AR E A SR BRgiitRMas f G RERGRIEEEAR) Bos 2017 4, 4

TEEE . KA, Wk, RIEgR, BRI R BOKAEYIALEE.


https://aes.oajrc.org/�

BACH], Efy, ME@

TR AL B B 8 7R PR KB Tt fe

K5 R : (LT A R 2143.98 Jill, %
%96.34 JiM, R 304.14 Jim, MR 31.54 FF0,
PNV G R : LT EE 1067.13 J30,
SR 21.62 JINE, S 141.49 Jiml, FE 21.20 75
Wi A IR K R H R R AR
1000.53 Jjhdi, 2% 11.09 /i, S 59.63 J,
BE 1197 Jim, flR, JCHE BB FREIEE K
CL 28 BN 4 R 5% 2 B (R K5 et

BEFMEEKES TN, TP, COD. HEJEL%
FEEABIPI, XL 5 nT A= 4 A HE A0
REly, KERHKFEZMES, &0 KERHEE
TEAER ., EERKPEERK N P AfblgiK
I EE R, ERUKR R AE TR, KERE
Bedk, RO KR KR BT e, )
KRHEESREE™ELW, FKP R ES BT R
EE s, HANE, SRS G, ™E
FETE 2 % I AR A ER A F A A

2 BERFEEKEMNIETE

HAr, &8RRI A BZG Y4k
HE AR A A . DA B AR KE 4 R
W B BERIETR . AL SRR B B IR IR
KA EE T2 PRI AE & & R K It b Bt 72
o, OERES B B BISETRRERE Ik
BRAUR, (H A B S, 757 E k5 Ys,
Pk, Ttk D . HArEYL 2 s 87K
IKHIEBERAR, HRA. A REGEA A,
EACIEA A T2 T T2, RE sy
ARCA IS &, HRSR B RRRRUR 2%,
PR BT A . B B LRRR, Hi
BATHAR. BNESRE. UAERSHNEGRER;
T3 B8 — IR SR M 22 2% SR A B I 7K AT Ak
B, B INL IR BT T A R R K 78 &5 xR,
B R KE 2 E IR 7], KT
BRI A, AFERARIE 10 04 P, Bk E
BIBEEKME T EREZEFKTHER. BEEE
FEMIHAT AL T, (HR PR BRI AR
BEE R ECFIE, &R T M E R EER. K
I, AFFRGE. &5, REMAXEENEEHR
SR KA T2

3 MR IR E S FRIAR K

AR — R AR T S ORI R T AT

HEEIE REGEFNARFR R, B
CERCR R BRI A R . AR
BIRHPRKIE IR, RO E S IR B — L4
J& T AT ORI A E K I R RIS BRI
TOER [FIFARAEERT IR K F I 2 < e 2 W PR fE 77 9
PR AT DA R B s SRR K I E w1
AL G & S IR AR B EOR, S/ S B
ME IR ARURR. ¥ EeRE T
HFHEVIRERRE, GRS TR,
BRI A s AbBERE PR CO, MR EAE A
FAL Iy Oy 3T i A8 L ORI A B
MIZEBE A, AP R AAR S DL BAT B K i 2 i
Sl AR T — S BB IR K
A — e 2R W o — T e 1 5 v B I i —
R AE AT i 22 42 B & Bl O SR C B IR B g
g 1 pRl. AR, BT REIRIE IR K
AP L2 O — TR AL

TiAbEE
TR/ TR

EA ) (TR
R T R
HK | [k

[l i EbR

B Wt ESRKEEEREN

RitRES~RrEE

3.1 fhiE kA 38 % & gk R K
TN R 2R AL PR K 18 TR0 AT AT 4T sl
= RS s AR K 2 S E R s R R AR AR
H B RS BB, TR R D s T DU
PRAKHEAT A K, XUMARELI e T 15 Pt 5%
TR BEERRR, KIS MRS 2 24
WIS K A B
FFREET 91%, HENFMES NH, N Al
NO;y-N M ZEBAME%E 7 E3% . Ganeshkumar 25 10
FH/INERVE BB R ROK, RBLEE (TN) Al
W (TP) EBRFEHA 40.88%F1 3.1%; FFHHE



REAM, Tom, BE#

TR A 2 B 5 7R PR /KB Tt e

R K AR R K AZAA AL 20: 80 TRA G, AbFE 6~
10 RJ5 TN F TP £ FR2 51515 89.36%H 56.56%,

FBH B — PR RS % 0 AR A e A K 72K - Nam
ST 1 R I8 KRB/ NERBE T ATVERT 7,
DLLE AR AK () T2 48 152 K 3 77 35 /N R G 1) 2 K 3
(0.247g/L/d) ARG FREE Y (0.165 g/L/d)
TN H1 TP £ B #E T 95%. Deng 255t 1 I
TR TR G/ NEREE, 2 7 R4, FAKH
NH,/-N. TN. TP 1 COD ) 2 % F 4 % A
99.8-99.9%. 67.4-70.8%. 49.3-54.4%K173.6-78.7%.
Mousavi 5 VR AR S8R 5 B AR 2 2 R
TE AR FIALBE IR PRIK , S5 I CO, THAEIE %
Az R A KR 58 0.528 g/L/d F10.281g/L/d,

TN. NO3-N. TP il COD [ LBRFEHIN: 83.51%-
80.91%. 100%H1 41.4%. Luo 2" %k it
A NAEBRFRREE K 7 R, JEK NHe-N H1 TP [#i5
KEBRFR NN 88.26%F1 95.06%. iRWF5T 1T,

L& SR s

Microalgal-bacterial consortia,

AN Tl 8 A 0 7 T R K R R R 1 2k SR A 22
ROK, BRIIEE X R R 2 AE 058, A =)
T R T U A P TR B IR K 8 — A B LT 92

32 RAEANE TG RAKAK

WFFER A, M e 5 2 v L e e pe SR AR R R
W VAR R R SR e T
iR AR R s A e R AR R,
M IR R CO,y 25 HEE TR T T
EER, DG AR A0 O, T Bt U 1 N
ST R AN A R A & TR ORIE L R LAVE
R 2RI AL O & A WL TR 9 i (K ) ]
I, AR TR B Il f R B R AN R
B, FFHIXAIEAE IR IR R e Sz HeAh MR
JaH BRI R RIS, S5ESSMSCHIZH
RE @ B B R .

SRR T A AR AR LA A 2
Rt

mg

Bacteria

o 0 |
% T |
EN

| pH{E R ]

A
5

o
NI RS

e il
Microalgae

2 WR-AEREREREEER

Garca-A 2"V 3& 7 R H Chlorella sp. «
Acutodesmus obliquus F Oscillatoria sp AL HE A7 1L
AN KNG IR BLAS LB FRIE R K 27 K, BA ML
Wy TOHLBR. SV SR 2R 86-87%-
62-71%-  82-85%F1 90-92%, —FhEExti5 4K
EBBRMZEA K. Qu R T k- A LA
RGAEFIS IR R L RPN W, 45
RIAERGSE Chlorella sp. MA1 F1 Coelastrella sp.

KE4 5EKFT&MMAEY I FER N NH-N I
PO P 2R3 5 MABIAR TR I 12.79%H1 35.66%
KA 99.52%7F1 96.06% . Wang 520 I B F
% Dictyosphaerium sp-AbHLKEFRAE K K] NH4-N
FEZM 102 mg/L Al 12 mg/L 7379 F 2 <5 mg/L Al
2 mg/L AT T I [A] 52 Vetiver-Dictyosphaerium sp.1]
W2 . HATFENS, BEAERILAFOEEKA
HREPEGAIRTI R, AH A B AR I8/



BACH], Efy, ME@

TR AL B B 8 7R PR KB Tt fe

15 R e A,

33 MEAEFERAEARBOELESTE
7S

BEFEEKEARERE. B AP
&8 B PR R A AN ™ E fEE A S
PRI R S B ) B {2122 ML B B & o
FAPZ KRR, OSSR ARG IR B ), e nlE s
A W I A 2 4 K Hh B 42 - Al-Homaidan 252
Al 7R K R RN 87.69%. Alam
ST T SRS NERE 1SC-7 X Zn> A1 Cd* i1
LBk, SRR/ NEREER R T SA &L 20.0
mg/L Zn*" F14.0 mg/L Cd™ 44 15 3% = KA AR
(253K A E] T 80%F1 60%, & B /NERE AT LA
AR ERRE K Zo® R Cd* . RBP4
JEETUG B 35 75 /N BR R S VR K, RN B /)
BRIENT COD. & A MA. BB EBR RS HN:
86.8% 94.1% . 85.2% 11 84.3%; XJEH 4B F¢.
BRI EBREE BN 72.9% . 70.0%F1 73.0%. L
IR, T AL P & 6 R R K F I AT LA
BEBREKP I E SRS T

4 REIARIC R A FERYICIRE

4.1 HELFE

B B IR IR K T A BT F AR RHEC 75 AN R 5 5
PR AN & B2 ER, KA & A R0 H L
BAEKNEIREEETRY (A, 3% M—eiE
i A K BRI E R A R R E SRS
T, HEENE. B PR, E&ETIMRN
L T AR T TBE R Ak B B 88 R B IR /K () — S EL L
AP -

4.2 HE R

W, Wl TMEN (<70um) FGH R T
a7 B A BRI R M, SRUSCRAR I o v e A
PR 20-30% . R, JTRAHE. SRk
JSUAS B AR AL 3/ R 7K -5 T FR) 70 B8 A o i A P
B BRI IR K AR Tl Ak B FH 6 V1) 75 A e ()R 200
], 3% B R SR 38 A e 8 S A SR T
KM B BB R TR 55 s T R A% 0 B I K
R EERI T 2.

4.3 kAR

FIFH AL & B FRFE IR K, TR 2
B EEZ IR ARKETEEERS T2, R

- 10 -

R K A B A P AR ot At e 2 A
v BRI b A SR R A3 s R PR K T A
(AR R A N 7R, R A LA i b e S
AW PR Th R SR B 8 S e B R B R AN
PR, RSO, EIRF R
(B RIS PR B & R B IR B TS G0 SR BRI
s BB IR (A R R, SR A B AR R KT
e b AN BEIREE A R A RO, 320 2 2 AR
B AT KIS A

5 ¢5iE

BRI IEIKCOE MNE BTG YR,
Qb FE B B TR B PR KR A TR TR B B A AR SR K
Qb3 5 FT (R I SIS G 2 bR AN B UR £5 A [m USR]
H, RSN ARZ —. BRI &
B RK ORI =BG T heTh, (H Ll ARAL
97 FE AT T I —— 22 o 0 e B R

D JHEE. WEE SR ELSRE ST LR
DI, E PR PR AR R R e T : R
A

2) WESEMRHEL AR R, ATREIHATEAK
BRI K B AT B RALAL TR, BETT K E & IR
JR K IR A 3R A 5

3) FFRAREAS . S RS R I T2,
IAe T Al 0 A R 8 L A 7K I AR

4) FIFH AL ER R K BT E o R ), R AEY)
VIR 2 AR TR 2 RS AR T P R Y
PRITZ, TFREERES . et i A S P ks
TN e BRI i o

STk

e NRILAEASIREH. 56 kG ET A A
HR[B], e N RSLAIE A A FREE, 2020.

Bl E N E SRR KB AR MR BRI, N
1K1, 2018, 47(10): 2774-2778.

T4, TkERE, SR, X BEFREEKAEH T
B R[] B AR 5 &P, 2019,12(1),
36-38+42.

EHAGR, U, FISLAE. BB K R A AL FE T
BOR R R FATI]. R IR RE 4R 2017, 36(5):
989-995.

(5] kAL SRR K PRAH A R (K ERBERCR ).



BACH], Efy, ME@

TR A 2 B 5 7R PR /KB Tt e

(6]

[7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

A H AR AR. 2012, 28(1): 93-97.

s R A, WL, & ETIMEEFAEE a7
SHIR KO TEE )], BB, 2018, 34(11):
89-96.

AN, TR, B W EMBAR B DhgeAlk)].
g R R (A AR AR). 2018, 38(3):  1-12.
Zhou WG, Chen P, Min M, et al. Environment-enhancing
algal biofuel production using wastewaters[J]. Renewable
and Sustainable Energy Reviews.2014, 36:256-269.

XUBRAR, BEARAE, faardh, S5 15 MO IS 7RG K
R B AL S LA S SR A (0], PR R AR
2014, 34(8): 1986-1994.

Ganeshkumar V, Subashchandrabose SR, Dharmarajan R, et
al. Use of mixed wastewaters from piggery and winery for
nutrient removal and lipid production by Chlorella sp.
MM3[J]. Bioresource Technology. 2018,256:254.

Nam K, Lee H, Heo SW, et al. Cultivation of Chlorella
vulgaris with swine wastewater and potential for algal
biodiesel production[J]. Journal of Applied Phycology, 2016,
2: 1171-1178.

Deng XY, Gao K, Zhang RC, et al. Growing Chlorella
vulgaris on thermophilic anaerobic digestion swine manure
for nutrient removal and biomass production[J]. Bioresource
Technology. 2017, 243: 417-425.

Mousavi S, Najafpour GD, Mohammadi M, et al
Cultivation of newly isolated microalgae Coelastrum sp. in
wastewater for simultaneous CO, fixation, lipid production
and wastewater treatment[J]. Bioprocess Biosyst Eng.2018,
41(7): 519-530.

Luo LZ, Shao Y, Luo S, et al. Nutrient removal from
piggery wastewater by Desmodesmus sp.CHX1 and its
cultivation conditions optimization[J]. Environmental
Technology. 2019, 40(21): 2739-2746.

Qu W, Zhang C, Chen X, et al. New concept in

swinewastewater ~ treatment:  development of a

self-sustainingsynergetic ~ microalgae-bacteria  symbiosis
(ABS) systemto achieve environmental sustainability[J].
Journal of Hazardous Materials. 2021, 418:126264.

FEkES, BEKEL, MEE, S5 - AN LA AR RAER K

AEFE R EIRI[C). R LR UM A

-1l -

[17]

[18]

[19]

(20]

(21]

(22]

(23]

[24]

(23]

AT 2, L, 2018,

Franz G, Vera T, Jutta W, et al. Algae as an

importantenvironment  for bacteria — phylogenetic
relationships among new bacterial species isolated from
algae[J]. Phycologia, 2013, 52: 14-24.

WA, B4, XSG, S EERK AR EE BRI
PR, BAZERSAR. 2019, 30(7): 2490-2500.

Garca D, Posadas E, Blanco S, et al. Evaluation of the
dynamics of microalgae population structure and process
performance during piggery wastewater treatment in
algal-bacterial photobioreactors[J]. Bioresour Technol. 2018,
248: 120-126.

Wang X, Ni X, Cheng Q, et al. Vetiver and
Dictyosphaerium sp. co-culture for the removal of nutrients
and ecological inactivation of pathogens in swine
wastewater[J]. Journal of Advanced Research. 2019, 20:
71-78.

Godos ID, Vargas VA, Blanco S, et al. A comparative
evaluation of microalgae for the degradation of piggery
wastewater under photosynthetic oxygenation[J]. 2010,
101(14): 5150-5158.

RUGEE, i, AN, & HOREG IR BUNE
B R LR A BT L], R SRR, 2013, 2:
7-10.

Al-Homaidan AA, Alabdullatif JA, Al-Hazzani AA, et al.
Adsorptive removal of cadmium ions by Spirulina platensis
dry biomass[J]. Saudi Journal of Biological Sciences. 2015,
22(6): 795-800.

Alam MA, Wan C, Zhao XQ, et al. Enhanced removal of
Zn** or Cd*" by the flocculating Chlorella vulgaris JSC-T[J].
Journal of Hazardous Materials. 2015, 289: 38-45.

FREER, PG K, R, S AV EE R R NER
A 5 26 T8 TR R K I B[], FRBE R, 2017, 38(8):
3354-3361.

RRAEE: ©2023 1E4 5 RGRBUHETIH 78 - L (OAIRC) T
Ho ALBEBERBINRILEZ LR KR,

http://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS


http://creativecommons.org/licenses/by/4.0/�

	1 引言
	2 畜禽养殖废水生物处理工艺
	3 微藻处理畜禽养殖废水
	3.1 微藻单独处理畜禽养殖废水
	3.2 藻菌共生处理畜禽养殖废水
	3.3 微藻处理畜禽养殖废水耦合重金属离子去除

	4 微藻规模化应用存在的问题
	4.1 微藻选育
	4.2 微藻采收
	4.3 微藻利用

	5 结语

