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Abstract; After the hydrolysis acidification of vinegar fermentation wastewater, the cultivation of
Chlorella sp. and nutrients removal in different concentration hydrolyzates of vinegar fermentation
wastewater were investigated in the vertical tubular photobioreactor. Results showed that after the
hydrolysis acidification of vinegar fermentation wastewater, the removal rates of COD, ammonia, volatile
fatty acids ( VFAs) and total phosphorus (TP) were all decreased to some extent. The removal rates of
COD and TP were 61.8% and 63.6% , respectively. The components of VFAs were changed
significantly. When the volume fraction of hydrolyzate was more than 40% , the growth rate of Chlorella
sp. was inhibited. When the volume fraction of hydrolyzate was between 10% and 30% , the growth rate
of Chlorella sp. was good. The concentration of Chlorella sp. cell could achieve 6. 6 x 107 cells/mL. The
growth curves of Chlorella sp. were no lag phase, after the addition of phosphate in the hydrolyzate of
vinegar fermentation wastewater. After 7 d cultivation, the ammonia and total phosphorus were almost

completely removed. The 96. 6% COD removal was achieved after addition of some phosphate. The oil
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content (24% ) was observed using 30% volume fraction hydrolyzate of vinegar fermentation wastewater.

The contents of fatty acids C16 —C18 were between 83. 0% and 95. 5% , which had good potential for the

development for biodiesel utilization.
Key words: Vinegar fermentation wastewater
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Tab.1 Quality of original wastewater and its hydrolyzate

from vinegar fermentation process

hn TRES AR FRE KRR 4
pH {8 5.6+0.1 6.3+0.2
g/ NTU 74. 40 A
CODCrﬁEE‘ZZUE/(mg-L") 3557.0+£231.1 1357.3 £51.1
TP e/ (mg-L~") 2.47 £0.34 0.90 +0.07
NH;-N )ﬁ%?ﬁ{%fg/(mg-L“) 176.25 +£5.02 156.50 +6.75
LW A/ (mg L") 502 A
LR M/ (mg-L™") 2177 239
TIRR PR S/ (mg+ L") 141 57
TR R/ (mg L") A 88
IE R BR R W g/ (mg- L") Hotr il 187
SRBFHERIE/ (mg-L~") KAt 123
ST R B/ (mg- L") Al 90

IR 1 AT LU RS R K 2 Ak A AL PR
CODCr = A BB AT AN ) R BZ A0k 2L, 73 1) P A1
61.8% 11.2% .63.6% , H:A,COD | Lk /D gk B
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RVEAPIR, FEAE: 2B AR IE TR 7 TR
S TR IR o XA LR AT LA N R Y A R Y
BRUR ™ o TR DR K K A R AL I A WL I 43
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Fig.1 Growth concentration of Chlorella sp. in different

volume fraction hydrolyzates of vinegar fermentation wastewater
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Fig.2  Growth curves of Chlorella sp. in different volume fraction hydrolyzates of vinegar fermentation wastewater
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Fig.3 Changes of pH value in different volume fraction hydrolyzates of vinegar fermentation wastewater by Chlorella sp.
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Fig.4 Changes of ammonia content in different volume fraction hydrolyzates of vinegar fermentation wastewater by Chlorella sp.
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Fig.5 Changes of total phosphorus content in different volume fraction hydrolyzates of vinegar

fermentation wastewater by Chlorella sp.
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Fig.6  Changes of COD content in different volume fraction hydrolyzates of vinegar fermentation wastewater by Chlorella sp.
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Fig.7 Changes of VFAs content in 30% volume fraction hydrolyzate of vinegar fermentation wastewater by Chlorella sp.
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22 N/ INEREE I AR 0 I T R O3 AT T A
"LIE H C16: 0 (FEHE R FF 5, Methyl palmitate ) ,
C16: 1 (A MM 152 B R , Methyl palmitoleate ) , C16: 2
(+ 75 B — 45 BR /P R, Methyl hexadecadienoate ) ,
C18: 1 (g H fig , Methyl oleate ) , C18: 2 ( MF.yii fig FH
fig , Methyl linoleate ) 7 F= % %43, Rashid 258} 5815
th C18 13 A ey P A ) 7 Aot 26 ) S it ot
(R T  C16 3 C18 (1 i 1 B F R 4143 o B MR
7R TR 1 83. 0% F1] 95. 5% , 331> IX. 6] ) iz 17 R 3
BAEPIEEEEAE T 3 2 3B AT LUt 10% (AR
I BOK R )/ N ER BERE SR 20 22 0, US i I 1
FAR TR ZH 43 & 1 H A Fi I B, BN R0 AR 07 R A
fr EJt, C16: 041734 i/, C16: 120 737 Fir s
C20:0,C20: 12 7 iz bR/ NEREE & i B0 flR . AN
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Tab.2 Fatty acid composition of Chlorella sp. cells %
Jra—— R H40% KB4 30% R4 20% R 10%

C16:0 23.07 13.71 35.37 16. 15 37.31 21.37 18. 81 16. 86

C18:0 0. 61 4.68 0. 87 5.47 7.78 8. 41 5.36 7.63

TR €20:0 — — — 0.42 0.33 1.05 0.15 —
A1t 23.68 18.39 36.24 22.04 45.42 30. 83 24.32 24. 49

Cl6:1 17. 81 25.62 29.37 33.07 5.17 16. 18 14.67 23.41

C18:1 16. 49 30. 93 9.57 9. 62 10. 59 6.31 13. 01 5.19

AR C20:1 — — 0.17 — — — 0.05 0. 67
it 34.30 56. 55 39.11 42. 69 15.76 22.49 27.73 29.27

C16:2 15.72 11. 65 8.61 15. 61 1.13 20. 03 11.62 21.03
C18:2 19. 66 7.46 8.93 14.19 33.17 20.91 20. 17 18.72

S 41t 35.38 19.11 17.54 29. 80 34.30 40. 94 31.79 39.75
Cl6 - C18 & 93.36 94. 05 92.72 94.11 95.48 93.21 83. 64 92. 84
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(1) PRMESEK 2K R 5 COD 2 A .
SNBSS N R R B s /0, Hoh COD W R SR 5 75
WD B E, B> T 61.8% (63.6% . i
it 1 K K S B A I 5 2 /N 3 BB TR 18 72 AL Wi
JER K.

(2) PR PR K K S R AL 8 0 IS Wl J, /N R i
FEARAART o0 RO it 8 A 00 HE 0 I /K A K T A A
W FREE PR K K A R AL IR R Ay B0 T 40%
I, ZNEREA: K72 2 2 ], 10% ~ 30% IR IR A Sy

BRI K KR FR AL 35 32 1) /N sk A IR
DUECUT, 71N BR 3 20 M Wk 32 A = PT LA GS B 6.6 x
10’ 4~/mL,

(3) ZINERJEXT RIS 1 7K K il B AL 1 0 1) ek
BRI, A LT 2 AR, RS S I A
COD [ A i T Lk E] 60. 0% ~76.5% , Ysiinl
DR 32 /N ERBOOS BR IS P2 7K K i B AU i Ak
B, COD [EAIRARIRF] 85.2% ~ 96. 6% ; [F] B} iz bk
INBRIEA AT LA SR AR RIS 22 7K K i R AR 3 )
R A PRI & i o

(4) RT3 500 30% 1 TR IS P 7K 7K fift R AL Tt
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