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Dynamics of Quickly Absorption of the Carbon Source in Wastewater by
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China)

Abstract:In this paper, absorption characteristics of organic matter in municipal wastewater by three kinds of activated sludge ( carbon-
enriching, nitrification and denitrification sludge) were studied, and the absorption kinetic data was checked using three kinds of
absorption kinetic equations based on Ritchie rate equation. The objectives of this study were to investigate the absorption mechanism of
activated sludge to organic matter in municipal wastewater, and to identify the possibility of reclaiming organic matter by activated
sludge. Results indicated that in the early 30 min, absorption process of organic matter by activated sludge was found to be mainly
physical adsorption, which could be expressed by the Lagergren single-layer adsorption model. The carbon-enriching sludge had the
highest adsorption capacity ( COD/SS) which was 60 mg/g but the adsorption rate was lower than that of denitrification sludge. While
nitrification sludge had the lowest adsorption rate and higher adsorption capacity compared with denitrification sludge, which was about
35 mg/g. The rates of the fitting index 6, of carbon-enriching, nitrification and denitrification sludge were 0.284, 0. 777 and 0. 923,
respectively, which indicated that the sorbed organic matter on the surface of carbon-enriching sludge was the easiest fraction to be
washed away. That is, the combination intensity of carbon-enriching sludge and organic matter was the feeblest, which was convenient
for carbon-enriching sludge to release sorbed carbon. Furthermore, by fitting with Langmuir model, concentration of organic matter was
found to be the key parameter influencing the adsorption capacity of activated sludge, while the influence of temperature was not
obvious. The kinetic law of organic matter absorption by activated sludge was developed, which introduces a way to kinetically analyze
the removing mechanism of pollutant by activated sludge and provides theoretical base for the reclaiming of nutriments in wastewater by
the absorption of activated sludge.
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Table 1 Main physicochemical characteristics of activated sludge

MLSS MLVSS SVI SRT DO
S T 2K -
GRS /mg-L_1 /mg']_‘_l /mL'g,_1 fTH /d /mg-]_,_l
L 3E 9150 5 465 34.21 0. 60 0.75 <0.5
475 Y 7500 4285 83. 67 0.57 14.2 2.0~4.0
S AL 75 T 7 240 4430 90. 64 0.61 7.5 0.1~1.0
S N— N 3 S == [16
1.2 REv5K K pH st
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Table 2 Theoretic model of absorption isotherms

i e W B 5 5 B
T T E R 0 = a1 -Bew(-kn ] Bk WREEE, B = 1 -0, 0, BRI EH
2 Lagermen BEBMHAEEASE g = .1 - ep(~ kD) L HE I, 6, = 0
3 EOLIRRIN o R R ao=afr- L Bu b WM By = 1o, 6 HTURHI 58
By, +k, 1-6,
4 Ritchie X5 )7 0 =afr-——] 5 FH I8 0, = 0, B =1
+ kyt

() I BT A O 2 (D ) oK iy 55 W A A58 2 5 K 2
GER IS R T 2 R B A B 1 B

W B 5 R o S5 21 1 B 2 1) Sk R T B A 5
AK(5).



9 4 K 75 8 T M U R W B ¥ K B R ) B ) 2 T 5 2595

Ln

n =4

(pi" = pi™") (5)
e
S, p" i o i U Y ¥ KA LA
BRI AR S0 n 2B AU
2.2 A B R W 1 B )y % 5 T
AFFUR ) Langmuir J7 12 55 57 47 14 e 1 2f
i P 75 VB0 . Langmui 458780 J2 44 7% ¢ T
ey 36 F2 0 B, DS e R A AT AR
- (6)
1 + be
S, g g W R MR BT 0 A L
(mg/mg) g, 5 HLYI B R e (me) by b5
U D 4 5 0 96 5, Ay 0 B SF 48 B 4
AT BLA R (mg/ L)
ST B HR DL 1/ X 1/e fE B R R R
FHED e 0045, DA T 4 19 A6k o5 AR B o 5t g, 0 0
H 1.

3 4REITR

ND =

q

3.1 NIRRTk v Je X i K AT BL A R I

W 3 FE V9 Ye 1) MLSS 5 3j % £1)2 500 mg/L
i, pH Ny 7.0 ~ 8.0 I, AN [R] il 2 3% 4 v e x5 7K
AN (F2 COD o) i W B I 7 M40 5 45 21 G 1
L A2 Jros, vl o Wi B o R 1) 28— i B A AR A i
30 min i, BT LLIEEL 5. 10, 20 F1 30 min 8] & )
TR I B A, 20 AR B AL 2 4 (R 2) BEAT LA, B
R b HonT a6 Hodls DU/ A SRS, R e
X R Ry R A5 B vk S il 48 5 i B i Ze 3R AT B
8, LAIE AN [F) o 28 75 V) FR) VB B 5 E 114 S [

3 Fofry Ve R R A O R S WY, O M Ve R K
AL B 2 — > P i B R R IR T Y
3 iy e ¥ BE Ak B — AN BOK R W B R, HLBE I IR Y
BE— B A, W I A DL T a6 R8I T
T H IR ¥ KA LA 0 W BT 2 B i A R BT, T
F2 R M B b R B E R A
)N BEAIX 3 ol Y (00 R A ot 2k T i, A VB S £ 2
— B B, Rk e R B R A K, (VR B R R S
A v e e, X mT BE R RO EAN R I as AT TR, &
B V5 e T8 N 1 R MRS I 1 2B KRR B, B DG IR
FEBAEA T e KA AT Ve (5 B R EAL)
A T B U AS YLK R B i DU LR B o
BRI T 6 TR B BT 3 3 i /A, L I R 2 A S il
g U K, 3R 2 PR R ik 7K R N A T 2 T, AT

T A 4L B L5 T S 9 DA
R B4 5 U8 T LR R S R 9 (LR A3 9
R E TR X B B I T R A — o
Eah

70

60

50

40 +

gq/mg-g™!

30

—— WRFH

20 —a— WL
10 —a— R4k
H5RQA
0% ' : : '
0 20 40 60 80 100
#/min

1 RS v e R 0% B i 5
Lagergren 2 /1 {1l & 15 1
Fig. 1 Fitting results of the absorption data of different

activated sludges with Lagergren model
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Table 3 Parameters of sorption kinetics equation and normal deviation of experimental sorption data
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on the sorption kinetics of activated sludge
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