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Analysis of Chlorella sp. growing and water purification capacity

in the mixed wastewater coupled with microalgae
LI Bing,SHI Yan, WU Di, LI Yan
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of Agricultural Sciences , Tianjin 300022, China )

Abstract: The purification capability of four types of Chlorella to the wastewater as well as their influence mecha-
nisms were investigated by utilizing a mixed wastewater coupling microalgae culture system. The high value-added
products such as pigments and lipids produced in the process were examined. The results revealed that the selected
four types of Chlorella had no obvious effect on nutrient removal in raw water of single soybean products or dairy
products. However, in the mixed liquid coupling microalgae cultivate system , the purification effect was improved re-
markably. When mixed volume ratio of single soybean products wastewater to dairy products wastewater was 1:1,
the Chlorella sp. had the strongest ability to remove TN and TP, and simultaneously exhibited good performance in
removing COD as well. By this ratio, TN removal efficiency could reach 80.3%, TP removal efficiency was between
92.41%-95.48% and 6 555.5 mg/L. of COD was removed. UTEX1602 had the best water purification capability and
the high value products produced by it were more outstanding: the production of chlorophyll a reached 70.83 mg/L,
the carbohydrate reaching 271.57 mg/L and polysaccharides up to 117 mg/L, the protein 6—7.5 times higher than
other ratios and it exhibited the best lipids accumulation ability. This research can obtain additional products with
higher utilization value and provide a scientific reference for the industrial wastewater purification.

Key words: mixed wastewater; coupling microalgae culture system; Chlorella sp.; water purification; biomass; high

value-added products

ORI g & — PPl 2L A BB AR I 25 0 At AR R Sl B A OK 7 IR B DR L K
L AT TR 7 2 R0 AR A AR IR AR RARGUREAETY L HR GO A W B R AR T R R
(B2 B ] KA AR B A BT B G105 92500 H (201919) 5 [ K A & 1) 0 H 2R (2017YFD0801404-1)

—114-



Tolk K AL HE 2022-03,42(3)

FOK,F R A BRSO AT N EROE K ROF KRR T TR

Tl A W F AR T N B AT . T K A A K
B8 FRICER , WA IR RUE B R R DL S A5 A i 1y
Y5 R — P 9 AR UA I BT R4 i B AR R
FEW AT T A Fh e

UEAFE R, 22 Fh g K AL 35 T BUTS K AR T TS K LR
W 3 5 7K LTl B 7K A R PR AT Ak 13 K 45 Tk 17 A
TAFELRANEFREY . HH T TAEK P SAES
JB A A ML A Y, P LR 3% 345 0 B 2 A W TR
9 B0 7 A (A, AR B B2 W i BB T
Az 7 A SRR R E Al ACK BRI (% B 7 L B R
B 7 B S RS Y 5 R R KM L B
T K 3 A A R R TR A L A o A e
KA SAYMAEY RS R0,
T A5 2 B A= 1 T 1) AR X 3 4, T DLtk — 20
T BN A8 S B AR o W AR S FL R A R K R A
PR E WGBS — IR, T 1L
Ay 2 75 A 0.2~10 LAY K™ o KA AT LU 4 B
22 R AR FL AT A B AR A RS & o T A AR
5 S BR K TR B 3R TR B AR A 2 R R
FEARS™ . AR R SRR R G U H T b 3
it 7K AEL R K R A e R A PR, TGk
LB W s R, B R T B K AT AR R A
PR IXTG BE 2 TR P K PR .

H T, OC TR A P 7K 35 95 IO 1 AH DG 98 870
PR, AR TR 58 6 T AN [R) B2 K A5 DL o B 8 3R SR vk
B pH SRt 22 5, vt I SRR K S 05 A4 B L R
JE K 2 Fofr e R0 5 AR E AT AN ) G BIIR A, B HE B 3R/ Bk
P, X R BE A B — KON R T A AR K A G
N RE AT A A A B B R B SR 0 ) 2 PR AR A
e By IRt AR b gy AR AR T NI R fesE B 1 H
RSB R IR 2 . AR ST LATR A KR A 1
WHE IR RGN IR AR T MO AR B — K TR
TR A P K B R BT Ak K 1 BE T B R e AL
i AF ST T A A 3 R S B A
i, U R R R & 05 Al AT M s AL i A2, JF b 458
2 ELA 0 o A (R A e e A W TR AR S %

1 BT E

1.1 fEfEKER
SCEG FH 4 Fh /NBR B . Chlorellasorokiniana UTEX
1602, FE 4 A2 B HT VT 70 A B e ol 5 385 36 /) 3K e

(Chlorella sp. LAMB 166 F1 LAMB 38) , #1 [® i 7 K
(9 E S ) W R A Y 288 = Chlorella vul-
garis FACHB1227, "1 [ /K A= A W i 58 J0r o - A7 119
JINER R 2R A0 MO AE TR BG—11 15 32 W P BT L T A
25 °C. 6 000 Lux F fa2¢ kT BB T 555 15 d.

S FH K < B K O K K ) BCE R
LS S ) FLA R K (K R KO B R
SEZL S T S % K S LR I K R K T
1575 0 S AR BIF 5% P R A R K I K B B A 3 1 s .
K L K S LA K DR AR 11 125 0 1
9HEATIR A, M K 5, 1 mol/L HC1 3% 1 mol/L
NaOH #8797 pH % 7,44 Bl A [ B A5 A9 TR & 1% 7K

K1 2MEKBEKEREEKKE

Table 1 The quality of two kinds of raw water
and mixed wastewater

TlE RS LIRS 1SERA 1:9RA

KB gk BOk Bk Bk Bk
pH 4.18 10.89 7 7 7
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COD/(mg-L™") 19850 7735 10344 3895 24715
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Fig. 1 The growth of Chlorella in raw water
of soybean products
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Fig. 2 The growth of Chlorella in raw water of dairy farm
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Fig. 4 Purification effect of four species of Chlorella
on TN in mixing wastewater
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Fig. 5 Purification effect of four species of Chlorella
on NH,—N in mixing wastewater
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Fig. 6 Purification effect of four species of Chlorella
on TP in mixing wastewater
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Fig. 7 Purification effect of four species of Chlorella
on COD in mixing wastewater
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Fig. 10  Carbohydrate production of four species
of Chlorella in mixing wastewater
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Fig. 11 Protein production of four species
of Chlorella in mixing wastewater
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Fig. 12 Polysaccharides production of four species
of Chlorella in mixing wastewater
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