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Abstract: Nourishing heterotrophic microalgae by various nutrients in wastewater can remove nutrients and metal elements
from wastewater, and produce biofuels, bioactive substances, feed additives and other beneficial ingredients at the same
time.lt is a biotechnological platform coupling wastewater purification and biomass production, which is both profitable and
sustainable. However, different climatic conditions and wastewater composition have posed problems on the large-scale
cultivation of microalgae. Recent domestic and international researches on microalgae culture by eutrophic wastewater

described the influence of different wastewater characteristics on microalgae growth, and provided solutions for the nutrient

deficiency, substrate inhibition, toxicity and co-existing microorganisms existing in microalgae culture in wastewater.
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Fig.1 Relationship between different wastewater and the influence on microalgae growth
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Tab.1 Typical composition of nitrogen, phosphorus and carbon in wastewater for microalgae culture'®’

. e A/(mg-1.7) Bi/(mg-1.7") B/(mg+1.7")
NO,-N NH,-N TKN TN PO,-P TP coD TOC
JRI ) 2.0~11.0 3.0~106.0 — — 57.0~326.0 565.0~7 837.0 —
WS 0~28.0 18.0~26.0 — — 20.0~35.0 — 14120 —
R <1.0 120.0~350.0 — — — 35.0~350.0  2000.0~20213.0 —
}]ﬂﬁ‘:% A A JE AL L 1.9 1.1 — — — — 1200.0 —
eI — 67.0 128.6 — — 120.6 — —
TERT — 49.0~115.0 — — — 50.0~385.0 2 470.0~15 440.0 —
A E AR — — — — — — 1248.0 —
4l LRI 54.0 12,0 — — 48.0 - 745.0 —
K &N T — — —  25.0~95.0 12.0~94.0 — 2 578.0~6 480.0 —
AT K — 25.0~66.0 — — 7.0~12.0 — 400.0~500.0 —
iﬁ;;ﬁ( BB B — 112.0~192.0 — — 7.0~9.0 — 3725.0~4 861.0 —
ki 5k 1.0 23.0~219.0 — — 1.0~12.0 — 183.0~380.0 —
K Bl <1.0 1279.0~1961.0 — — — 240.0 4 855.0~4 945.0 —
Ak WL K — 646.0 — — 101.0 — — 76.0
Bk s i — 324.0~656.0 — — 117.0 — — 1247.0

TE:NO,~N, i 5% s NO,-N, LA A NH,-N, 25 %0 TKN, SELREG TN, SA PO,~P BEIREL s DOP, A HLIE s TP, Bk s TOC, B A LAk .
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ﬁ(Arthrospim) , I 5 PR 2 M ( Desmodesmus sp. )
HEAT LA, 23 B14R15 0. 45 o/LFN 0. 58 o/L A i,
HYE A 85 35 7] £ 1% 82.0% 1Y A . 61. 0% 1Y B Fil
99. 8% 1) K A AF 18 . Wang 2 PE A T /N Bk 3%
(Chlorella sp. ) XA AL K AL BRAE ) , AR K 3
K0, 429/d, KR SR (NH,-N) (B AL 75 E
(COD) =158 F1 0050 74. 1% ,90. 6% F156. 5%
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AR Ay 2% LR SETEY (TSS) i, R IR
1 pH A 45 P45 DR 22 0 0 B HLE AR ), 3 A
TI E XIS R S AN LR EZE SRR . LufFE
FIRZL T TR AR PEAG /N BR AR Wy it VS 2 &
BRAE T, 45 5L R 7 % N PREE T AR ) ik 260. 00
mg/(L-d) , %2 B L BRTE 15300 4 88. 38 mg/(L-d)

F138. 34 mg/(L-d) , 1] 2 H A 5E A R 48 45 531l
110. 00 mg/(L-d),41. 31 mg/(L-d),6. 58 mg/(L-d) .
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Tab.2 Composition of different types wastewater!®!

P 3/ COD/(mg-L™")  BOD/(mg-L™") TOC/(mg-L™") NH,~N/(mg-L") TN/(mg-L™") TP/(mg-L") TSS/(mg-L™" pH {E
150.00~ 500.00~
R T — — 10.00~300.00  7.00~8.00 — 7.00~8.00
6 000.00 2 500.00
. 240.00~ 800.00~ 5.25~ 89.00~
BT — <0.20 0.06~1679.00 <1.00~6.70
35 600.00 114 000.00 7 500.00 4200.00
) 728.00~ 250.00~
2Tl 90.60~108.00  4.80~100.00  21.00~57.00 0.83~120.00 16.00~46.00 7.80~10.40
6 000.00 700.00
K — — 27.30 — 0.20 0.23 — 420
. . 26 460.00~ 410.00~ 30.00~ 41 900.00~
RS I 5 47 — — — 4.90~5.10
32 680.00 1.020.00 1 000.00 54 760.00
440.00~ 132.00~ 243~
BT — — 5.70~9.50  4.00~57.30 6.35~7.00
3500.00 16 000.00 13 300.00
AN T 16 000.00 5 000.00 — 450.00 273.00 21.00 — —
B i 1 106.00~1412.00  2.00~487.00 — 0.57~25.85 — 3.47~13.83  4.00~268.00  6.50~8.00
e 1 120.00~ 200.00~
il 2 3k 4G — — — — 80.00~90.00  5.50~6.80
1 160.00 210.00
Al 10 251.20 4 840.60 — — 663.00 153.60 5 802.60 8.34
1 360.00~ 300.00~ 220.00~
filk N4 — — — — 6.50~8.80
2 000.00 2 200.00 790.00
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J5 55 35 0 K Ry 5 57 (pH (Bl 8. 0+0. 3, TN 2
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Tab.3 Components of typical municipal wastewater (mixed with

little industrial wastewater ) 2

28 Mt 28 Bt
COD/(g+m™) 300.0~900.0 || #/(mg-m™)  350.0~1 000.0
BOD/(g-m™) 140.0~350.0 | H/(mg-m™) 1.0~4.0
TN/(g-m™) 30.0~100.0 | #/(mg-m™)  10.0~25.0
NH,-N/(g'm™)  20.0~75.0 | #/(mg-m™)  30.0~70.0
Z?;;;;mofw 0.1~05 | #ilmg'm™)  25.0~80.0
DON/(g+m™) 10.0~25.0 | K/mg-m™) 1.0~3.0
TKN/(g-m™) 30.0~100.0 || TSS/(g-m™)  250.0~600.0
TP/(g+m™) 6.0~25.0 | VSS/(g'm™)  200.0~480.0
PO,~P/(g-m™) 4.0~15.0 || pHfH 7~8
DOP/(g+m™) 2.0~10.0

VE - VSS WHE R LRI .
HRARLF, AT LA SE K BTk, {2 K COD 3B %
K5 80% LA I, TN M TP L BR%73 5l i85 93% L I,
Hrp AR LBR AT A 100%.

Q) EEEFWEAM . BRE KT EH R
G A KT DR 2 T R BT AR B AR
AR AR R AE K
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