2 4 Vol.25 ,No. 4
2004 7 ENV IRONM EN TAL _SCIENCE Juiy' 2004

2,4DCP

1,2 2 2 2 2
) . ) )
(1. , 100875 ; 2.
, 100084)
(cA9 2,4 (2,4DCP) ,
, 5% 15%2,4DCP CAS ,
2 ,4DCP [110.37 171.60 mg/ (L-d)] , 30
, ; 2 ,4DCP 70d, 2 4DCP
$ ; 12,4
:X703 A :0250-3301 (2004) 04-0059-06

Enhancing Resistance of a Conventional Activated Sudge Sysem Against Shock

L cading of 2,4-DCP Through Bioaugmentation with Special Culture
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Abstract :In this study , conventiona activated dudge (CAS sysems, which were generaly used to treat municipd wastewater , were
modeled to receive intermittent 2 ,4 dichlorophenol (2 ,4DCP) shock loadings. The regponse and stability of the CAS system aug-
mented with pecid culture and the nonbioaugmented control CAS system under shock loading conditions were compared. The cga
hbility of the bioaugmented CAS systems to degrade 2 ,4DCP under long-term continuous operation was investigated. Results showed
that for the CAS sysems with 5 % and 15 % secia culture addition, their degradation of the target pollutants and res sance against
shock loadings was enhanced sgnificantly. When 2 ,4DCP shock loading occurred within the first 30 days after sngle inoculation,
the bioaugmented CAS systems maintained high degradation ability to the target pollutants. After 70 days continuous operation with-
out 2,4DCPinfeed, when the CAS systems challenged 2 ,4DCP again, the efect of bioaugmentation was greatly reduced and the
CAS system failed to remove the pollutants and maintain the sysem stability effectively. Therefore, re supplementation was needed
for further treatment of 2 ,4DCP.
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CAS 2.,4DCP HRT 8h, 2 3mg/L,
) 17 18
2 ,4DCP
, ' 1 2,4DCP
2 4DCP Tablel The timetable of 2 ,4-DCP shock loading occurrence
2 ,4DCP
1 d /h /mg- (L-d)"*
1.1 1 4 6 36 110.37 158. 64
2 18 20 48 153.33 171.60
3 33 35 48 126.39 129.39
. 2.,4DCP ' 4 100 102 48 119.85 122.28
2,4DCP , 5
70mg/L , 6 , 2.,4DCP 1.4
2 ,4DCP .
. 8L, HP 1050, 250mm x 4. 6mm ZORBAX SB-
BR ) 24h, 0.5h, C18 . : /2%
22h, 1lh, 0. 5h. =77/23 (VI V). ImL/ min,
1.2 284nm.
CAS TOC TOC ,
, 16. 1L , 11.9L SHIMADZU TOC 5000.
4.2 . , DX-100
lon chromatography Dionex USA lon Pac
, , Asl4 (4 mm x 250mm) .
(mg/L) : 200, 100, 2 ,4DCP .
30,CO(NH,), 25, KHyPO4 44, MgSO4- 7H,0 50mg/ L 2,4DCP
10, NaHCO; 94, FeSO,- 7H,0 3, Ca(NQOs); 20. .30 5d,
2 4DCP , 50 mg/L 9
2 ,4-DCP, ( TOCQ) ,
2.1 2.,4DCP
1.3 4 ,2,4DCP
2 ,4DCP '3 a- 1 2.
1 2,4DCP( 36.8
, SS 1.4g/L, 52.9mg/ L) ., 12h, 3
10d, TOC , 2 ,4-DCP a-
4 2,4DCP , 0, 2 ,4DCP
2,4DCP 50mg/L. 1 .12h  ,R2 RS 5% 15%
4 6 2.,4DCP 12h ,R1 , . 1
R2 R3 5% 15% 2, (a 2(a) , 15% ,R3
4-DCP , R1 , 2 4DCP . ar
. 3 5% ,
24h. a- , d
3 2,4DCP R3 , 2 4DCP ,
48h. 2 ,4-DCP 2,4DCP
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DCP , R2 > R1. , 2,4DCP
4.0mg/L . 23h 2.,4DCP , : 2.,4DCP

, 31.2mg/L , , ;
, CAS 2.4 ,2,4DCP
DCP , ar- '3
a- R3 > R2 > R1.
2 16d , 3 2 2,4DCP a-
Table 2 The removd of 2 ,4-DCP and release of
[ 1 (C) 5 (C) ] . chloride during 2 ,4-DCP shock intermisson period
15 % CAS 5.5h 2 ,4DCP ! % a- ! %
2 4DCP , 12.5h 2 4 R RaaRI=" R RS
DCP 0. 5% 7 12. 5h 1 61.4 77.6 87.6 16.3 55.6 89.2
2 4#DCP , ,48h , 2.4 2 54.7 82.7 99.3 19.4 62.0 90.9
DCP 0. 3mg/ L. 24h . 2 4 3 46.1 89.1 98.3 32.7 57.7 67.6
DCP 1 2 4DCP a- 4 34.4 49.8 53.7 9.3 19.6 26.5
R3 > R2 > R1. 2
24h a- , 2 2.2 (TOO)
48h a CAS
3 . 2,4DCP '
70d, ' :
, 2, 108d , 4
4DCP , TOC 3.
1(d) ’ TOC 106. 1mg/ L ,
2 4DCP , 318.3mg/ (L - d). 2,4DCP ,
, 5% 15%
, 48h 3 2 .4DCP TOC )
2 4DCP 89.1% 88.3% 89.0 %. ,
, TOC .
2(d)d Q-
3 , R3 R B ;
>R2>RL. EREIN EAPETLIY ]
2 1004 2 e '\_-L_
2 ,4DCP 2 zgj IRJ&;J;* —e—RI1Hi%K
, 2 4DCP R ol R
: N 2 ?@%M‘ﬂﬁﬁaz o = oud®
> 4DCP 0 20 9 80 100 120
€ 2. 3 CcAs TOC
bep 2 R2 R3 76 0 3 89, 1 02/’4- Fig.3 The remova of TOC for the CAS systems under long-term
’ ' 0 ’ 0 continuous operation
87.6% 98.3%.C° 3 ,R2 "
55.6% 62.0%,R3 67.6 89.2%. 4 4, 4(a) , 1 2,
'3 2 ,4DCP a- 4-DCP 3 TOC
4 , , R2 R3 TOC
2 ,4DCP , a- , R3 > R1. 2 3 )
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Fg.4 Theprofilesof TOC during shock loading periods

4 TOC
12h 2 ,4-DCP

, TOC
23 , CAS
2 ,4DCP ,
2 ,4DCP
, TOC 2 ,4DCP
, 2 ,4DCP
, . 4
, 2 4DCP,
, 2 ,4DCP ,
, ToC .4 2 ,4DCP
RL R2 R3 TOC 73.0 %
79.4% 80.9% 94.4% 83.5% 96.5%,
R3>R2 > R1.
2.3 2 4DCP
4
2 4DCP .
CAS , 2,
4-DCP , 1.57 x 10° CFU/ mL.
5% 15% , 2 .4
DCP 8.50 x 10> 1.50 x 10°
CFU/mL , d , 2 2,4
DCP , 4.90 x 10°
9.80 % 10° CFU/ mL .
. 15d, 2
, R:Rs  2,4DCP
, 1.89 x 10°
1.14 x 10’ CFU/ mL .
. 3 ,
2 ,4DCP
, .4 3
2 4#DCP ,
5% 15 % 2 4DCP

2.36x10* 2.86x10* 9.87 x
10* CFU/ mL .2 ,4DCP
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