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Using Excess Activated Sludge Treated 4— Chlorophenol Contained Waste Water

to Cultivate Chlorella vulgaris

WANG Lu CHEN Xiu+ong" YAN Long HE Yixuan SHI Zhen-dong
( College of Resources and Environmental Engineering East China University of Science and Technology Shanghai 200237 China)

Abstract: Using different rations of sludge extracts and supernate from 4-Chlorophenol ( 4-CP) simulated wastewaters excess sludge
after centrifugation to cultivate the Chlorella vulgaris to achieve the goal of excess sludge utilization together with chlorella cultivating.
The experiments were performed in 500 mL flasks with different rations of sludge extracts & BG-11 and supernate & BG-11 in a light
growth chamber respectively. Number of algal cells Chlorophyll enzyme activity oil and water total nitrogen ( TN)  total phosphorus
(TP) total organic carbon ( TOC) toxicity index were investigated. Result showed that the nutrition supplies and toxicity in the
excess sludge were removed efficiently via Chlorella vulgaris the removal rates of TN and TP were at least 40% and 90% respectively;
After 10 days cultivation the density growth of 50% sludge extracts was 20 times higher of the beginning while its chlorophyll content
was lower than that of the blank group. Sludge extracts could promote the proliferation of algae but were not conducive to the synthesis
of chlorophyll. The quantity of SOD in per cell showed Chlorella vulgaris gave a positive response via stimulation from toxicant in sludge
extracts and supernate. The best time for collecting chlorella vulgaris was the fifth day of cultivation taking neutral oil accumulation as
the evaluating indicator for its utilization combined with the removal of supplies and toxicity.

Key words: Chlorella vulgaris; excess sludge; sludge extracts; sludge supernate; resource utilization

e ( Chlorella)
3
4 . 8 9
10 8 11
( chlorophenols CPs) N N 2
N 13
5 14
67
1 2014-08-28; 1 2014-11-21
N : ( 13PID00Y) ;
(51378207) ;

(20147X07202-011-002)
(1990 ~)

E-mail: apple_bear@ yeah. net
* E-mail: xrchen@ ecust. edu. cn



4 4- 1407
4-CP
BG-11
( Chlorella
vulgaris) . as
N N TN. TP, TOC. . 1.1
] e |
1
Fig. 1 Process of preparation for the culture medium
50 mgeL.”' 4-CP BG-11 121°C 30 min .
( SBR) 8 1. ( TN: 49.65
h 20 d. mg*L™'. TP: 11.17 mgeL™'. TOC: 196.66
; mg*L™") BG- 11 ( TN: 170.21
(5000 remin~" 5 min) mgeL.~'. TP: 5.05 mgeL."'. TOC: 21. 84 mg-L.~")
(TN: 26.80 mgeL™'. TP: 1.96 mgeL™'. TOC:
3 25.60 mgeL™");
TOC ( 200 mg*L™")
) B (300W ls s TOC ( 20
10 min) (12000 remin~" 10 min) mg*L7") .
1.2
2.
1
Table 1 Initial sludge extract and BG-11 components and contents
BG-11/% 1% 1% TN/mg-L ™" TP/mg-L ™" TOC/mg*L ™!
0 100 0 0 170.21 +4. 09 5.05£0.15 21.84 £0.92
1 50 50 0 110. 63 +3. 15 7.26 £0.21 106.27 +4. 14
2 0 100 0 49.65 +1.91 11.17 0. 89 196. 66 + 1. 69
3 50 0 50 98.67 +2.35 2.87 0. 30 20.74 +1.08
4 0 0 100 26. 80 +0. 66 1.96 =0. 20 25.60 +0. 59
2
Table 2 Analytical methods in the experiment
a 1617
CAT
SOD
1819
TN
TP
TOC TOC

T3 20
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1.3 /BG-11
( Chlorella vulgaris FACHB-31)
; T3 3 .
CAT. SOD 2( a)
( TN BG-11 . TN 4d
) 54d TN
. TN ; TN
SPX-250B-G 59.28%  48.27% « 56.50%  42.47% « 100%
( ) MOTIC BA200 40%
( ) Techcomp TN
Uv1102 DXY-2 2 “
SRK TOC GO-TOC 7 TN
1000 VARIAN Cary Eclipse 4~5d 21 “
NA1860 2d ”
1.4 20% ( )
5 3 . 10% BG-11
1 ( 5d 2
( )
10% 1.5%x10° +mL7"). .
25°C 14: 10 2 000 Ix > >
10d. 0.2.5.8.10d
N a . .
TN. TP. TOC. . 2(b) TP
(1 TN TP TOC TP . 2( a)
(g —¢c) TP
r= T x 100% (1 ' P
r Con €, i 4.64, 6.89. 11.16. 2.33 1.77
(d) (mgeL™"). mg*L ™ TP “ ”
(2) .
- (D, - D) « 100% (2) 1}3 d TP 0.5
D, mg*L A
t D, ( GB 18918-2002) .
D,
a  SOD . 2(¢) 1.2
2d
TOC
5 1.2 TOC
72.14% 61.75%
2.1 TOC
TN. TP. TOC » TOC
2 . T3 TOC
3
BG-11 BG-11 2d
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compared with the blank group
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