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Growth, Removal of Nitrogen and Phosphorus, and Lipid Accumulation

Property of Scenedesmus sp. LX1 in Aquaculture Wastewater

MA Hong-fang'*, LI Xin®, HU Hong-ying”*, YU Yin’, WU Yin-hu’

(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-lipid-content microalgae, which can couple with wastewater treatment and biodiesel production,
has become a new research direction in the wastewater treatment field. A high-lipid-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. LXI has larger advantage in aquaculture wastewater depuration and resource utilization respect, and it can be used as the preferred
algae species for coupling process.

Key words: Scenedesmus sp. LX1; aquaculture wastewater; growth property; removal of nitrogen and phosphorus; lipid content
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Table 1 ~ Wastewater samples and related water quality in this study

NH; -N/mg-L ™! NO, -N/mg-L~! NO; -N/mg-1.~!

PO}~ -P/mg-1.7! COD/mg-L~! 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 X5 iEpp

WFSE FH B LX1 38R0 R i A R 2E IR BE 2 e 26
Bt W 5 B0 4 B AR AR AP R AE T B 50% 1Y
BGI 555 LR O A7 1SR 85 31 250 mL
HEIEI (NG 100 mL (9 mBGI A 32 3L H:
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1.2.4  SE4HMTEIE

U i P, A BT 19 0,45 pum D8 AR 2T
U8R A AR A DR R B T, 115 C AT
HET 24 b, FRIBCIEE A/ B 22 4k, RIS 40 i1
1.2.5 JKFHEARINE

FH0.45 pm 38 B 38 KRR, 2R 5 I 22 08

NH, -N .NO, -N . NO; -N . PO; -P pH £1 COD ff. /K
A BRI s 1ok T S8 PR BE R4 S R aiAT B AR T
PP ONH, -NSR N FGRDE VR NO, -NSR V-
(1-Z55L) - MR  NOy -NSR H 584 et i
%, PO, -PRAFABET /LG I pH I SR F A5
FE) SG2 AU pH 11, COD R FH EE 4% FRER V4.
L3 etk KARE b

A BRI R i A4 4 s G B BRI A0k
Logistic ARl A 12 B ) 28 B AL 227

K

N=1+e"7” (D
ln(%—l)za—rt (2)
WMy e e I €D

A, o KT FRES ] ()5 K O 55 KR B 4
(A mL™") 5 N ¢ 2RI RER BE (> mL ™" ) 5 @
I HCR FR IZN A AR r R
BUERERA (A1), 38 A PRI TE B9 e R I
() FoR BRI P B B A A2 Al 20(2)
7 (1) bk FRan s S (3) R s A W i 1
T AR B B T AR AL, Y R O e KO —
I AR I O R R BT R, = rK/4.

g B — R A T 00 3 A R D e 4 A2
N, (2) XA A, SRAR R A BT
AR r JERIRE(3) T AN [ 1] 14 358 A )

B 20 R 1 A R B )
A Ll 2%

2 BEREHI

2.1 M LXK FAE K o 1 KA



6 SHELT7 A AIREE LXT LR/ FRFE K R i A I 0 BRI i A SR 1893

A e R A ) R S R[] ) A £k il
et 1 ron. IR L AT AL M EE LXL 7E B 3R A

ST 200 MO LS | — T3 T PR i A S RN
G377 T ] B BT AP 7K 7 R A K K B A

107 10 ML B 55 R N ] A HEA T AR Y R R
T | MO SIS d A BRI, MR KR
- —A— MK | ' z BT B A% Bl 1005 15 2 9 158 7 B 245 T il e
z NIRRT X ek KBTS N 2 R,
2o \ % W2 2 AT, M LX) 76 K 7 3R A K i
E 1 14 g FRREN BLAE KRN 0. 44 d 7' B3 ERa e I
= \ |2 AKAEIREARBEIE N 7. 46 x 10 L B
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Fig. 1 Growth property of Scenedesmus sp. LX1 in wastewater KB E IR & BB, (HAE KRS TR —8E 2,
£2 LX) A REEKREEKRPHERKER S
Table 2 Growth parameters of Scenedesmus sp. LX1 in aquaculture wastewater and other water quality
T T ok o = Pp— 6 o R R % 106
Btk Z T l*J/Ejf:ElkﬁK Eijcﬁ/hifirizlf x 10 ﬂiki%giikliz x 10 ik
IKTEFRBH K 0.44 +0.05 7.46 0. 40 0.82+0.19 AHFFE
B T 157K 4 K 0.42 ~0.43 7.72 ~12.6 0.83 ~1.34 [21]
i B 50% 1y BGI #5773 0.38 12.0 1.1 [22]

UEFAMHEE LX1 6K 258 2 K T Be AR K
2.2 MR X1 XK b U G 25 B v
2.2.1 AW EBRFEE

M LX1 FEK = FRF K K i 85 32 L R v, AN TR
TSR AALANE 2 Fis, 195 16 d 5 2= 5%
RN 3 PR,

30.0
. 250 _
T O
e {200 E
=} S
b =

# |
b . 15.0 ]
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§ 4100 %
=
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Fig. 2 Removal property of different nitrogen in wastewater

by Scenedesmus sp. LX1

x3 BEHWE LXINEKPARESENERE %
Table 3 Removal efficiency of ammonia, nitrite, nitrate by

Scenedesmus sp. LX1 at stationary phase of training/%

AR WAHS R HAA HIHLA

95.5 96.3 85.8 88.0

M2 ATRUE Y, @R SR SRS

R TFREE BLX 3 FhE A B9 2R rl 7 A Al
PELXT A EUIR, [H R LR R 3R B R W] A 28 4k
POHT 4 d AR, RN 5. 75 mg- L7 R
FNE 4 d 9021 mg-L~", ZEBEFN 96. 4% |, i Wil
SHRAMBSAMN T B LA R, 5 4 ~8 d ],
B R P i o B3 T S e, 226 8 d I R
9.56 mg-L~", LR N 52.6% , WIS A AR T &
AR/, B 8 d JFIR— EH B R4, A & &=
ARAEAS A 5 TR S A A S A 4 A v 1 25 B
WA REFRES 1 d B, WA A A S R R T,
PR 0. 63 mg-L ™' FHEE] 1.90 mg-L™' | ZJ5 &
W NRE RS 12 d A4, KT IEMSA S RA
TR TR,

HE 3 A 0L R AR AL SN R B LX
XA RIE A5 9 RS A B 1 R BR. Ki R 2 16 d B2
FE ST X R A S AR S B B 5000
95.5% . 96.3% H 85.8% , e & 43 H K& 3] 0. 16,
0.07 f12.86 mg-L~". B IHLA WA 88. 0% 1Y bk
e BE BRI 26.53 me- L7 %K 3. 19 mg- L.
2.2.2  WERYRBREEME

MEE X1 XTI K 35 A 1 Wl 1) 2 B AR L
&l 3.

M3 BT LAE A2 3G R0 I LXT X i i
WA 25 B R AR, 55 5 d TFER, UMK 2] 0.5
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Fig. 3 Removal property of dissolving phosphate in

wastewater by Scenedesmus sp. LX1

mg L™ DU B B 119 25 B 5 B R AIR. 308 2
16 d I, K F A 2 0.03 mg-L™"', EHE N
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THE A P20 B AT BE 7 B2 31. 6% . — MR
FEREFR IR b A0 e ) B A g (T ) SR
M0.3~0.5 g- L") H LAY R S 3 s v R
TR AL T 20% ~50% K936 L MR LX) 16 AR T
15K A B K R A K B TR B 339% M
PAES20 AT DA AR LXL 7R K = R A R
KRS, 95 A e P L R R RS 35 400 R %) 9 O
Biab T m K B RE IR T IR A 7 1 7).

3 itig
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WHEE LX1 K= IR R K, 3 MBS R
(4 B I i S e R . R E RS T
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D5, BESOCAAE R A R, 70 RS A0 TR RS fL TR
FERHT T e it A e W S A A AR, &
G TR R P s D, A IR BT R
IKZE5d 0. 45 pm JERLT UG, (AR R K RADAEAEA T
T AL B R Ak T8 00 1T RE. TEAS IR ST 85 95 41, 3
P25 0 =2 1] 0 AH T 5% Ak o L 2 B oA T i 25 5 T,
) Ao 11— 25 0 45 UE R )

AW, WA S AN SRS 1 d BT,
AT RE M S A 2 . i AS /AEadt
NBEARE 56 A R A J Bl D B A A L, AR5 7
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AT KRB R RS AL AR 8 d TR, Bl
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3.2 M X1 ALK = IR R K P

R BE 5 7K AL BT 2 K™ FR 5 K A AEAR
AL T K SR TS K AR B TSR A
AR PHK = FRFE R K, AT B X L K R 2
At A RHR S A K IR e A L, 5 B P AAS i =
SRFEVKEED TS R I B AT RS T A W B ik
XA EAE R A £ BR AN 35% F1 76% . J7 3%
TS R O AR R T A W i 2 K TP R R 3R
BRI W RREL A FE M L R EURE R R R 11 (H
W ERRREIRE S 28K 2R T
TG A I T2 BBl R RN s TE bR e 7, b
B K AFREE IS 2o BB SRR 0

FF S A K = R R K B RS L PR A
WA O3, B TR I ST G Y B X K 7 5 A
TR K G R BRSO T H A ir v e R 8 TR
RIRTEIE K B AL TR, FERRT AR W 5 2 2R /)
BRIE LA | H o e I fr N A W] 2 ok e
FREA IR K I TEHL R PRl fe R Bk 43 il
J51.9% . 60.9% . 43.3% . 30.2% F 22.7% .
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76. 1% | 54.6% . 49.5% , 25 WA AS A A A A
TEAH A R B e K BRR351 0 64.8% | 15. 4% il
98.3% . BMRFE = A HIFSE T /NEREE X K 7 SR 5 1
KR R G 22 B, S B Rk 14 25 ok 3 4 1) as 31
80% F1 85% L) _L. i iHoY BAEIK 7= FR5H & K ek
Dy TS T — R (H 8 X 7= A 1) e (AR (E
HEATREIRAGTI ST, AR 505 08— HEA B
Gy e ks g A MARAE B IE BRI G
P T LR R E TS

AHFFE A LX XK 7= 33 A %R K b G R
FRA ARG 0 LB, A WA A A A A
2 B 4 9k 95.5% . 96.3% . 85.8% il
98. 8% , 5 iR AL By P A Ah e g, HoA B g
A, Rl Mk X1 7 Gk r= 35t R K i B
DU KA B SRR 24w i A W AN R B o,
A T EE R A7 95 A 1 T B A R4 R 0. 38
g L7 H1 31.6% , HL a5 e IR 2 U8 A= p= 0 1. ol
L W LX 3E T4 Ry K ™= SR R K e Ak D AR R 9%
PEA TR T2 DL sl ] 20 52 IR 7K 36 B A
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