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1, 2 2% 2
(1 , , 201620;
2 , 200092)
, Freundlich
K K 0.40 0.98,
( <10%).
, AIAIO , :
- - (A/AIO) W :
A/A IO A/A O
[2—4]
50% —60% ,
, A/A IO ) GFC
1
, Q0D 204—440mg- "%,
TOC 40—138mg- I'*, TN  50—70mg- I'*, TP 4.5—6.5mg- |I'*, pH 7.0—8.0
, 1
1
Table1l Camponent of the synthetic wastevater
/mg- 1"t /mg- 1"t
NaHQ0, 125. 00 FeCl;- 6H,0 0. 0937
KH,FO, 24.00 H3BO; 0. 0094
NH,CI 100. 00 Cu,- 5H,0 0.0019
180 Kl 0.0112
KCl 4.17 MnCl, - 4H,0 0. 0075
Mg, 7H,0 27.50 Zn,- 7H,0 0. 0075
CeCl 2.50 BDTA 0. 6248
2008 7 21
* (Na 50138010, 50578114); (Na 113-10-0044018) ;

(Na B604) ;

(DERC) (No. 2005RD001).

* ok
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(A/O ) . 25 , 15d
, , ML SS 3000mg- I'* (RT)  15d,
100%, / / 113
0—0.20mg- I'* , 0.25—2.10mg- I'*
, 6.45—8.13mg- |*
L , 125r- min*
, , 3500r- min* 15min, ,
2
Freundlich  Langmuir (5] ( 2),
3 :
: : 2 :
Freundlich
2 (mg- I'")
Table2 Protein concentration in the aqueous phase under adsmption equilibrium conditions (mg- |I'*)
15. 00 8.51 7.89 5.52
25.00 13.31 11.24 9.35
50. 00 26.79 23.68 20.68
100. 00 53. 65 47.38 43.35
150. 00 84. 00 72.23 62. 89
200. 00 105. 71 96. 71 89.78
3
Table3 Adomption issthems of proteinsonto the sludge
RZ
K, =0.4111 0.9915
Langmuir Oy = 19.9158, a= - 4.45 x10™ 0.5732
Freundlich ki =0. 3557, n=0.9684 0.9918
K, =0.4908 0.9988
Langmuir Oy =22.0616, a= - 2.6425x10% 0. 4568
Freundlich ki =0.5798, n=1.0315 0. 9992
K, =0.5853 0. 9889
L angnuir O, =23.3129, a= - 2.5345 x10% 0.3478
Freundlich ki =0.9544, n=1.1306 0. 9954
Kp , O, a Langnuir , ki n  Freundlich
, Ko ,
) ;  Freundlich ,
3
) TOC
53mg- I 2892mg- 1", 1 . 1
) 10min, , , 10min

) 10min 1h ,
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Fig- 1 Degradation of proteins and anino acids
4
A/A IO 3 U
125r- min’* ,
2 (A2)', :
(1) (2) (3) AIA IO
b () Nk g X (1)
Ss
fy ( ) = vo, Ko Ks +SSX (2)
_ Ss
h ( ) =K Ke +SSX (3)
v Ky v Ks v N re r]NO3
, X VSS v S
L L (4)
ds/dt=(s-S,) /t (4)
K
_ Xt - _—S +_1 (5)
S-S KS K
’ & ! Se ! t X :l/Se1 y =
y =K, x+m (6)
4
4
Table4 Degradation kinetic paraneters of proteins
Dy =Kpx+m R? Kp/mg- g 'VSS h'!  Kg/mg I'? n
y = 3.5336x + 452.19 0. 9635 2.21 7.81 0.40
y = 1.9213x +185.09 0. 9369 5.40 10. 38 0.98
y = 1.9391x + 155.66 0.9727 6.42 12. 46 1

’ Kh KS

0.40, 0.98 1.00,

A2
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Ore Nio, 0.1 0.6). . Al
A/O
AJ/A /O ,
5 5 ) )
10%
5
Table 5 D ifference betveen prediction and measurement
/mg- 1”1 /mg- 1"t /mg- 1"t 1%
35.19 32.76 2.43 6. 89
17.28 15. 60 1.68 9.72
4.28 4.43 0.14 3.35
5
(GFC)
. , 2
120min GFC , 2 , ,
1000—20000 20000—670000 ,
1000—20000 20000—670000
, 10min , 7h
1 1 (
400) ) )
70.00 27,98 44 6].70
100 100 5515 100
75 £ 75 A B 75 C
. \ / 37.64 /
§ 50 50 50 /
RV . .
o 25 ~
‘ / ] _// 0.6 / L 0.6
N A L W | B e e T e e
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t/min t/min t/min
2 (A) (B) (0 120min  GFC
Fig.2 GFC chramaiograph of effluents from anaerobic (A), anoxic (B) and aerobic (C) reactors after
120 min degradation
., Freundlich
10% ) . )
1 L ( 400)
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DEGRADATION KINETICMODEL OF PROTEINS IN ACTIVATED
3 UDGE TREATM ENT SYSTEM S FORM UNIC IPAL WASTEWATER

1, 2 2 2
HUANG M an-hong L1 Yongmei QU Guowei
(1 College of Enviormental Science and Engineering, Donghua University, Shanghai, 201620, Ching
2 State Key L aborafory of Pollution Control and Resource Reuse, Tongji University, Shanghai, 200092, China)

ABSTRACT

The reanoval characteristics by adomption and degradation of proteinswere studied in anaerobic/anoxic/
oxic (A /A /O) municipal wastevater treament systems The adoption issthem s and the degradation kinetics
of proteins by the sludge under anaerobic, anoxic and aerobic conditions were sparately detemined. The
degradation model paraneters were calibrated by the experimental data obtained from the perfomance of
A /A IO systam. The reaults showed that the adomption of proteinsonto the three kindsof sludge could be ade-
quately described by Freundlich model. Hydmlysis rate was the key step in the degradation process of pro-
teins The ratiosof protein degradation rate under anaerobic and anoxic conditions ©o that under oxic conditions
were 0.4 and 0. 98, regectively, indicating that protein was effectively degraded under anaerobic and anoxic
conditions The model was useful in forecasting the effluent quality of anaerobic, anoxic and oxic tanks in the
A /A /O gystam, and the relative error was less than 10% . The accumulation of acid-luble protein was not
obseved in the anaerobic, anoxic and oxic tanks

Keywords protein, A /A /O municipal wastevater treament systan, admtion, degradation kinetics



