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The Research of Cultivating Chlorella Vulgaris as
Biodiesel Feedstock by Using Municipal Wastewater
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Abstract: The objective of present research was to investigate the technical feasibility of using Nanchang
municipal wastewater as culture media for large-scale cultivation of oil-rich microalgae to produce bio-diesel
and treating the wastewater simultaneausly. Collecting the municipal wastewater without any treatment from
QingShanhu sewage plant as the culture medium for Chlorella vulgaris growth. The experiment monitored
the specific growth rate and biomass yield of Chlorella vulgaris and associated ammonia nitrogen, total
phosphorous, COD, TSS, and VSS removal during 10 days. The experimental results showed that the level of
nutrients influenced algae growth significantly. The growth rate of Chlorella vulgaris reached a maximum of
ODggonm 2-856 after 8 days culturing and the algae biomass accumulation rate reached a maximum of 0.0100
gdw.L".day™. The oil content of Chlorella vulgaris was 180 mg g in dry biomass weight. The removel rate
of NH,"-N, TP and COD was 0.6123mg.L".day™, 0.0540 mg.L".day”, and 2.6387mg.L".day™". The TSS and
VSS removal rate were 0.0100mg.L™".day" and 0.0061mg.L".day™ respectively.

Keywords: Chlorella vulgaris; biomass production; oil yield; biodiesel; municipal wastewater treatment;
nutrient removal
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W B HRRAREREH 0.0100g.L " day", hIEA AT T4 18%Ww). R 10 RARR. &
BiFn COD 895 R FENF|H 50.0%. 32.1%F= 26.0%. ¥ &F B4R (TSS) FodfEL M AF B (VSS) 49
B3k £ 554 0.0100g.L" . day" 42 0.0061g.L" day’.
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AT ik HIE 3 /N ke (Chlorella vulgaris),
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N LA B /K 8 R 5 AR IR I s b . KR,
FEH BG11 &40 R/ :NaNO;, 1.5g/L;  K,PO,.3H,0,
0.04g/L; MgS0,.7H,0, 0.075g/L; CaCl,.2H,0, 0.036g/L;
FrEEIR, 0.006 g/L; xRk L, 0.006 g/L; EDTA,
0.001 g/L; Na,COs, 0.02 /Lo T8 IR 76 38 E 2%,
7y AL 4% W R+ HiBOs, 0.00286g/L; MnCly.4H,0,
0.00181g/L; ZnS0,.7H,0, 0.000222g/L; NaMoO,.5H,0,
0.00039g/L;CuS04.5H,0, 0.000079g/L; Co(NO;),.6H,0,
0.000049¢/L.
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Table 1. Characteristic of the Nanchang municipal wastewater

(mg/L)
1 EEHBITKEE (mg/L)
/ (mg/L) / (mg/L)
COD 101.491 PO,>-P 1.208
BODs 45.647 TP 1.682
TSS 120.000 NH,"-N 12.246
VSS 80.000 TN 13.642

Table 2. The soluble micro-nutrient contents in the Nanchang mu-
nicipal wastewater (mg/L)

R 2 EEMBEKFEREMEERREE (mg/L)

(&=oI%3 WS R TER W
/ (mg/L) / (mg/L)
B (Co)  <0.007 B (Zn) 0.065
i (Cuw) 0.021 f#(Mn) 0.103
B (Mo) 0.009 M (B) <0.006
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BREEAN PR TFARE T, R TIT IS /K ) ODggo 16N
0.357, {ERGFRENG 8 G /INEREEAN M 25 5 1K 2 5o K,
ODgs ik 2.856, HETHE RIS M BURTENS 4 RENH 5
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(A) Chlorella vulgaris in municipal wastewater ;
wastewater
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Figure 1. The growth curve of Chlorella vulgaris in municipal

wastewater medium
(A) EFiBE/NBREAEHBGSKE;(B) HEiEK
B 1@ N REAEDBISKIEFEPHERE S

2.3 BFRYIRERM ALY B

SR T BE5 K D R Ry, 2 S
BRI KM 2B YR . @/ NEREE (Chlorella
vulgaris) %2 r B TTBE5 /KPR 10 K, 157K
A (NH,S SN B8 (TP (AL ih & an T K]
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EEAE T BT BEG KRR 10 KRG BTG /K T R
LR 5 B 50 73l B SR W 1) 12.246mg/L AT 1.682mg/L
%31 6.123mg/L Al 1.142mg/L, 58 FAE 1) 2B )
4 50.0%1 32.1%.

13 -
12 -
11

10

=

NH4-N concentration/ (mg/L)

s 00y
o 1 4 5 6 7 8 9

2 3
R IR

[4] incubation time/day



2010 The Second China Energy Scientist Forum

(A) municipal wastewater with Chlorella vulgaris; (B) municipal
wastewater
Fig. 2. Changes in ammonia nitrogen Chlorella vulgaris
growth in municipal wastewater medium
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(A) municipal wastewater with Chlorella vulgaris;
wastewater
Fig. 3. Changes in total phosphorus Chlorella vulgaris growth in
municipal wastewater medium
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3 /NEREE (Chlorella vulgaris) B0 3 2 17 B
VKR RESE 10 RIS, WTB5/KE FEM R 2B R ALY
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Table 3. Nutrient removal rate of municipal wastewater and

biomass yield
RITBISKEFYRERERNEYR™E
TiH Hrf
COD %fpik% (mgL'.day™") 2.6387+0.2004
SR LR (mg L' day™") 0.6123+0.0211
TP KRR (mg.L'.day™) 0.0540+0.0058
TSS P #& (g/day) 0.0200+0.0071
VSS e (g/day) 0.0122:+0.0063
TSS =it (gL'.day™") 0.0100+0.0052
VSS 7 (gL' day™h) 0.00610.0024

— SN A AL P (AR HE i 2.

H 3 455 Rl /N ek (Chlorella vulgaris)
ERE LB B TTBEG KT 26.0%[1 COD, R4 i
B (TSS) KZ14 0.0100 (T4 gL' day', 5748
IR (VSS) K12 0.0061g.L " day ™'
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Table 4.The total dry biomass and oil content of Chlorella vulgaris
after 10 days cultivating in municipal wastewater

FALEPMRETHBKIER 10 REETYRRMESE

iH Bt

BTYRSE (gL 0.7678+0.0043

WiE SR (gL 0.1382+0.0022
0.0018+0.0006

BEMPE H P (gL day™)
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FZEZHZ Cow Mo. Mn Al B,

38 /N REE (Chlorella vulgaris) figfg 2 5 1 IV /g
BT T B K ISR 45 PF B 10 RN TlEE AL )
F PS4 R 2 A 0.0061g. L day™ s 144 H Y
ZEHEAA 0.0018 g L™ day™ o I HEARIY K KA T
W, RSB LE ) ORI A L A = P B 22 ) K

W IF/NEREE (Chlorella vulgaris) 10 K P2 &A1
BB 2% BR O R A 0.6123mg. L day”
0.0540mg.L".day", 10 KN EREBE 25355 51
h 50.0%FH 32.1% e IR AE T A2 7= 2058 0.0100g(-T
YR L' day”!, IoH 61% 0 SRR, e
h18%. 10 KW¥57KH COD 1 LBRF N 26.0%.
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