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Effect of Biogas Slurry of Pig Manure Anaerobic Digestion at
Medium and High Temperatures on Microalgae Culture

WANG Lili' ST Ailong' LI Ze' WANG Zhiwu® SUI Chao' WANG Zhongjiang'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
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Abstract; Nutrient-rich biogas slurry containing N and P is potential culture media for microalgae. Some
researchers also conducted a series of relative studies. However, the effect of different biogas slurry on
the subsequent microalgae culture is significantly different because the miscellaneous germs in biogas
slurry can inhibit the microalgae growth. Furthermore, the variety and quantity of bacteria in biogas slurry
digested at medium temperature (359 ) and high temperature (55°C ) are also significantly different.
However, fewer systematic comparison of biogas slurry digested at medium temperature (35°C ) and high
temperature (55°C ) is found based on microalgae culture. Therefore, the Chlorella pyrenoidosa (FACHB —35)
and the Chlorella vulgaris (FACHB —8) were employed as algae species in this experiment. The effect of
broth being the culture medium (BG11) mixed with the autoclaved and non-autoclaved biogas slurry of
pig manure after anaerobic digestion at 35°C and 55°C on following microalgae growth was studied by
using artificial climate incubator. The specific culture temperature, light intensity, continuous light
period, air flow and additive ratio of biogas slurry were (26 +1)°C, 4 000 Ix, 24 h, 1.5 L/min and
20% , respectively. The results indicated that the effect of biogas slurry digested at 55°C was better than
that of biogas slurry digested at 35°C , and the growth rate of microalgae obvious cultured in the biogas
slurry of anaerobic fermentation at 55°C was more superior. Moreover, there was no difference in early
adaptation period of microalgae growth between autoclaved biogas slurry and non-autoclaved biogas slurry.
However, the growth rate of microalgae cultured in autoclaved biogas slurry was slightly optimal in middle
and late period. What’ s more, the algae species used in this experiment could adapt to the culture
environment with biogas slurry addition well. The growth of Chlorella pyrenoidosa ( FACHB —5) was
superior to that of Chlorella vulgaris ( FACHB — 8). The microalgae also decreased the ammonium
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nitrogen, total nitrogen, total phosphorus and chemical oxygen demand ( COD) in biogas slurry

significantly, which was favorable for the purification and comprehensive utilization of biogas slurry. The

research provided a theoretical basis for the subsequent research and application of microalgae culture

with biogas slurry.

Key words: pig manure biogas slurry; medium temperature; high temperature ; autoclaved; microalgae ;

anaerobic digestion
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Tab.1 Characteristics of biogas slurry
Hufe
Ex 35C 35C 55C 55C
pH 1A 7.88 9.33 7.86 9.28

SRR/ (mg L") 2028.76 1907.47 2193.06 2 006.52
BEUREBIRE (mg L") 2433.73 2323.58 2640.22 2459.60
BRERERE (mg-L™')  46.25  50.55  47.68  47.56
COD {8/ (mg-L™") 4529.46 4682.19 4679.62 4820.14




5 6 1)

ETRTE A5 A 26 IR PR L e TR T BN Bl s R R T 327

1.1.2  #fh

G AT Y B R A 2R A% /N BR B ( Chlorella
pyrenoidosa ) 5318 /NBR B ( Chlorella vulgaris) , ¥ H
R 2 B K A A ) F O T AR L R R g SR
FACHB —5(5 23 ff) f1 FACHB —8(8 S ff) .
1.2 RBAHEREH

BERNR FHTEOR BG11 35 35 Je 0 R & W i 17 35
75, BGI1 $5 3R FL M Ty WSk [ 25 ], 9 38 VR T i
TN 20% 350k A A 24 5 2 o A A . R
OBY — Q600 — SET HI A T M5 55 75 4 (5 M WS
T B R ) EAT O B R, B IR O (26
1)C OB HREREE A 4 000 1x,24 h #2256 B, W] F) A
HG — 180 AU itd XU A (518 WL FiE WL BIA FR 2
) [ (R RS SR O A S LA 15 W/min, 28 SU7E
HEAKE FEMRTL5 0. 2 pum B8 L U8

I 25 4% 4 1000 mL =, 2% 600 mL £ 5%
W, FE AT pH A S5 14 T 5 % 500 3R % 100 mL
SRS ARG FRWcR A 2 AR, TR
IR FRE WO 11 d, & R BCRE I 680 nm 4k OD fi
O ) pH (E, fEFE 1 d BURE, R 3 — 30K B 5
HELOALZE 10 000 r/min (9 5544 T B0, Z 5 &
T P R T R R R R R R vk
JE#1 COD .
1.3 SHFA*x

PRI E SR G R L TRUINER R
FHEE AT UL 43 56 0 B T 2 e 7E 680 nm R i K
TR OD B, LA i 5 /)N BR 3 78 3% 37 2o 72 b 0 A %
A R JRURHE R kR SR 43 0 O B R
680 nm TGS B SR A COD i 5 R
MR IRE: Y, 2 8 GB 11914—1989 (/K i fb 2 T
S I 8 B RS R R ) s B A A& AR YL IR E
FUEIE", I AR R Kjeltee 2300 7 4> [ 3l
G AL (PHEE FOSS 28] ), BB 2 R FH 4H R 4%
SR TE B B GB 11893 —1989 (/K Jit A B i) )
SRR S e ¥ . SR A OriginPro 9. 32 i
FTEHE AL B, R ] SPSS 22. 0 #EAT 22 5 i 3 M A T o

2 HRS5WRR

2.1 fEEK

AN T8 T 8O0 e AR R S i QP 1 TR o

M AT DU i 2% 18 56 21 A 6 A A A H e ik
A —F, AITEI S TT 46 )5 1T 3 d 7Y 680 nm 4& OD {H
g I W 4 KIT IR 45X 4119 OD {H T 4 th
TR AR 10 RIX S5 A MR, Z )5 3
FhE o FEARWE AT, #4105 4 00 s R Ko
BIFE AW AR S B K i 2k, FI AT OriginPro %k

3071 - sEER, 35°C, KK

o SEWRD 350, KB

25 | A SSEM,SC kK L Y

A SEREMLSSC,RE B e

50 |~ 8ZUA, 35T, KK B
-0 SR, 35, K

—e- 85, 55°C, R KBl

b o SRl 55°C, K I

680 nmibODH
7

o 1 2 3 4 5 6 7 8 9 10 11

it el /d
Bl 1 A K
Fig. 1 Growth curves of microalgae
PG AR 2, il AN [R] S 7Y pR By U5 45
R AP A B E 1Y DoseResp bREK, #4515
HIUA TG RBRANR 2 Fros, 5 FE X & 4% il 4k 00 40
GEYAKT 0.9846, MNEHFILATLIA 5 5
T 8 5 A A I TR IR KT TR VR P 14 R R U b A=
1Ko, A 00 4 22 0 B 3 0 0T ) TOEE I A K R
BRI, #5155 41 1% OD A 34 Hy 38 55 JT 4 B
f170.40 ~0.48 Jhm 3| 1. 93 ~2.57, WA K w50
21 0 AR KT 1k 0 7 SOV VR A A N P T R R
BN TR o/ el VA a1 B S S W (D QR W s
41 680 nm A& OD {5 ¥ 5 T 45 B X LAY AR K i 50
H,a2BEErMEERFBANREE K (P <
0.01) , 3 id B K 1 a0 36 21 79 S AF K R | TR
RO R T 2 R L KTt e s Y 8 R AR
AH TG S AL 52 . NE TR e v LR
TR KB AR KA R 2H b 55°C IR Uk I8 e TR TR
A1 20 Y R R R B T 45 8 X5 LY 35°C IR
KBGO IS 4, 48 0 3 P 0 T )G 2 S ik B Ak 2

R2 WMEEKHZUSHE

Tab.2 Fitting equations of microalgae growth curves
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Fig.3 Variation of ammonia nitrogen concentration
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