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Effect of pH on growth and lipid content of Chlorella vulgaris
cultured in biogas slurry

Cui Wang, Huan Li, Qinqi Wang, and Ping Wei
College of Biotechnology and Pharmaceutical Engneering, Nanjing University of Technology, Nanjing 210009, China

Abstract: Using 50% biogas slurry as basic medium, we investigated the effect of pH on the growth and lipid accumulation of
Chlorella vulgaris. Setting two-group experiments, one was only control the initial medium pH, the initial pH was set at 6.0, 6.5, 7.0,
7.5, 8.0, and 8.5, respectively. One was control the medium pH constant, set constant pH at 6.0, 6.5, 7.0, 7.5, 8.0, and 8.5,
respectively. Using HCI and NaOH regulated the pH. Results showed that algae Chlorella vulgaris grows better at pH 6.5 and 7.0,
accumulate the lipid at pH 7.0—8.5, so the optimal pH for the growth and the lipid accumulation of Chlorella vulgaris was 7.0. The
average removal rate of nitrate from biogas slurry was 95%, phosphate was 97%.
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Fig. 1
growth of Chlorella vulgaris.

Effect of different concentration biogas slurry on the
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Fig. 2 Effect of different pH values on growth of Chlorella
vulgaris.
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Table 1 Comparison with different pH values for the
biomass and lipid content of Chlorella vulgaris

Biomass (g/L) Lipid content (%)

Different  pyjfferent Different Different Different
pH values original pH constant pH original pH constant pH
group group group group
6.0 0.831 1.312 17.3 41.2
6.5 2.694 2.626 332 39.6
7.0 2.518 2.508 37.0 47.7
7.5 2.174 2.307 39.3 47.6
8.0 1.982 2.172 39.9 49.5
8.5 1.901 2.064 38.8 49.6

M 1 ATLAE B, $5 Fe B P e pH 4 A A
Fra B T ARG pH 41, I ELmBR T B3R BT A
AT e R . 52 pH 4Lilfg & & w92 pH
8.0 Fll pH 8.5 Y35 T 49%, pH Jy 7.0 Fl 7.5 555
B /NEREE S B 4A B T 47%, pH M 6.0 11 6.5
SR/ BRI & AR AE 40% 4547 o T A 1A
f pH 41 =il &% = 7F pH 8.0 4 39.9% . X UiH
[ 7€ 1) pH X/NERBam g S R R 45, 254G pH
X ANERBEAE W) R RS2 R TR, /NIRRT
FEALRE M pH A 7.0,
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W BAEE SR RE SRR . MR R WL R TT
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B, OUSR B HE RS 1 K R s el ek
BB AR R R b SOR IR P B SR B,
17 35 21 3 AR VA W b BB 55 32 225 Y48 A i 3k 3 &b
HUE K E R . Ll E 50% 18 W5 77 3 b Sk
B0 46 & o 10.19 mg/L, BARMPILG &8N
134.91 mg/L.

LETERSE ST RS ERAR, R 2 h)E
BRI R R IA B T 70%~80% , {5575 72 h
Bf, SRS RO 4 E) 0.642 mg/L, /MR
XTI FI RO Lk 8 T 95% , 55455 P
B S R Z 0.32 mg/L, /INER BT 1 1] ] 38 54 5]
97% .

AR pH Z0F T /NEREEXHE W FR A
ORI FHRE B LI 3, 8537 1 d IR R 3R mh & A
FHRILF] 56.4%~71.2% , B4R H00h pH N
6.0 BB IR PR S EIEN 19.12 mg/L /NERIESTA
MRIHAR 869% LAAL, HAh G 52 Hh /N sk exs &
FIHREIRB] 95% ey, IR Wh & A BN
4.86 mg/L. XUt BH/NEREE T LAAR 5l 25 BRTE W Y
RO, A8 W B A HE G 3 T V5 K HE O 7K
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Fig. 3 Effect of pH on the nitrate absorption of Chlorella
vulgaris.
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