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Growth Removal of Nitrogen and Phosphorus and Lipid Accumulation

Property of Scenedesmus sp. LX1 in Aquaculture Wastewater
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(1. College of Civil Engineering Huaqiao University Xiamen 361021 China; 2. School of Environment Tsinghua University Beijing
100084 China; 3. Graduate School at Shenzhen Tsinghua University Shenzhen 518055 China)

Abstract: Treating wastewater by high-ipid-content microalgae which can couple with wastewater treatment and biodiesel production

has become a new research direction in the wastewater treatment field. A highdipid-content freshwater microalgae Scenedesmus sp.
LX1 was studied concerning its growth removal efficiencies of nitrogen and phosphorus and lipid accumulation property while growing
in aquaculture wastewater. Results showed that the specific growth rate maximum population density and maximum population growth
rate of Scenedesmus sp. LX1 were 0. 44 d™' 7.46 x 10°cells*mL"" and 0. 82 x 10°cells*( mL*d) ™' respectively. At stationary phase
of training removal efficiencies of ammonia nitrite nitrate and phosphorus by Scenedesmus sp. LX1 were 95.5% 96.3% 85.8%
and 98. 8% respectively. It’s biomass dry weight was 0.38 g*L™" algae lipid content was up to 31. 6% . In general Scenedesmus
sp. LXI1 has larger advantage in aquaculture wastewater depuration and resource utilization respect and it can be used as the preferred
algae species for coupling process.
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Table 1~ Wastewater samples and related water quality in this study
NH, N/mg-L"! NO; N/mgeL.~! NO; N/mgeL~! PO}~ P/mge1.~! COD/mgeL"! pH
5.75 £0.09 0.63 £0.01 20. 15 £0. 30 2.86 =0.08 26 +1.03 7.76 £0. 19
1.1.2 NH; N.NO; N.NO; N.PO;"P.pH  COD
LX1
. 50% ® NH; N NO, N N-
BGII . 250 mL. (1- ) - NO; N
( 100 mL.  mBGl1 . PO, P pH
NaNO, 91. 1 mg*L~" K,HPO,*3H,0 11.0 mg*L ") SG2 pH  COD
25°C 2 000 Ix 1.3
75% 14 h: 10 h
Logistic 2.
1.2 N = K - (1
1.2.1 I+ e
500 mL 200 mL . 5.0 1n(%—1)=a—rt (2)
mL 2.3 %
10°  emL"' %V - rN(] _%) _ rN(K}—{N) (3)
2 t (d); K
) ( emL™); N ¢ ( emL"); @
1.2.2
, T
(d7h)
1.2.3 Lo -G
(1) ;o (3)
40 mL 50 mL 12 000
remin "' 15 min R.. =rK/4.
10 mL
12 000 remin "' 15 min N (2)
2 : (3)
1.2.4 AN
0.45 pm di
115C
24 h
1.2.5 2
0.45 pm 2.1 LXI



6 : LX1 N 1893

1 . 1 LX1
107 10
_ —a—n -
" 5 8 d
48 =
. —A— U R {_5_ .
= A Ay
: s 2 xi 2
= X
2 g8 3 2 LXI
g ]
E 14 0.44 d'
g 1 =
N \ [, & 7.46 x 10°  +mL”'
\\ i 0.82 x 10°
105 | 1 1 L 1 1 1 " 0 .(mLod) 71_
0 2 4 6 8 1 12 14 16 18 20
EFRB/ 50%
1 LXI BGI11
Fig. 1 Growth property of Scenedesmus sp. LX1 in wastewater
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Table 2 Growth parameters of Scenedesmus sp. LXI in aquaculture wastewater and other water quality
K x10° x10°
/d~! [ emL"! /- (mLed) !
0.44 +0.05 7.46 +0.40 0.82+0.19
0.42 ~0.43 7.72~12.6 0.83~1.34 21
50%  BGl1 0.38 12.0 1.1 22
LX1 . 3
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Fig. 2 Removal property of different nitrogen in wastewater -3% ~ 27 ) O ’ A
by Scenedesmus sp. 1LX1 0.07 2.86 mg'L . 88.0%
26.53 mgeL"' 3.19 mg-L~".
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Table 3 Removal efficiency of ammonia nitrite nitrate by
Scenedesmus sp. LX1 at stationary phase of training/% LX1
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Fig. 3 Removal property of dissolving phosphate in
wastewater by Scenedesmus sp. LX1
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