5530 5 4 W 7w 55 # e
2011 4F 4 A ENVIRONMENTAL SCIENCE

Vol.32,No. 4
Apr. ,2011

R T 3 S e 5 B0 B K e R B SRR R 5

KNP SO DY M 25 42

(L. WHERFARHFS5TER, AREUSEREHEZEALREE LT 100084; 2. FFM B =B AR 5 TR
Be, 70 215011)

FEE . LLTE TS U6 o W00 B9 T kT 5 K i i A AL R R AL B AR S A I Tk S S8 RSB TR iE TS
X AK P R AL AT BT Y R AR, COD - 3 I BRIk B 63% , HLZ 50% (1) %5 fff 14 o U5 43 A 76 40 ML AR A IR R S T
Tl R T B %o R0 00 R R 20k SR 2 SR R, Wl G G B R T SR 769, 6 R A W B AN R B SR AN 139% . R IS, S I i I 5
THM (pH=7.5,20C) J#(pH =7.5, 60°C ) FaE LI (pH = 11, 60°C) &4 T, ¥5 I8 7K /% 5 A HL 4 . & H B 1) B8 i 175
L. G5 SR B A SRR A R R IR A R, KR 24 b )R FER R ER (VSS) X COD YRR A E] T 320 mg/g; (A
R R A PR, B (KA 8 h, ARE ) 43R 18 me/ gl 2 mg/g. I R T U6 X 1T e W ) W B S A PR D e S
TR K A s R A T W, L TR S YR R Bl U R AR ke I S 0 7 R P S8R R e A

KR TEETG VR TSI AKAE; BRIE I, COD; TP; &

HESES . X703. 1 XBEFRIZAS A X EHKS .0250-3301(2011)04-1042-06

Harvest of the Carbon Source in Wastewater by the Adsorption and Desorption

of Activated Sludge
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Abstract: The carbon source in municipal wastewater was adsorbed by activated sludge and then harvested through the hydrolysis of
activated sludge. Results indicated that activated sludge had high absorbing ability towards organic carbon and phosphorus under
continuous operation mode, and the average COD and TP absorption rate reached as high as 63% and 76% , respectively. Moreover,
about 50% of the soluble carbon source was outside of the sludge cell and could be released under mild hydrolysis condition. Whereas
the absorbed amount of nitrogen was relatively low, and the removal rate of ammonia was only 13% . Furthermore, the releases of
organic carbon, nitrogen and phosphorus from the sludge absorbing pollutants in the wastewater were studied. By comparing different
hydrolysis conditions of normal (pH 7.5, 20°C ), heating (pH 7.5, 60°C ) and the alkaline heating (pH 11, 60°C ), the last one
presented the optimum hydrolysis efficiency. Under which, the release rate of COD could reach 320 mg/g after 24 hours, whereas
nitrogen and phosphorus just obtained low release rates of 18 mg/g and 2 mg/g, respectively. Results indicate that the carbon source in
wastewater could be harvested by the adsorption and desorption of activated sludge, and the concentrations of nitrogen and phosphorus
are low and would not influence the reuse of the harvested carbon source.
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Fig. 1 Schematic diagram of carbon absorption by activated sludge
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Fig.2 Schematic diagram of alkaline thermal

hydrolysis of activated sludge
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Fig.3  Absorption of carbon source in wastewater

by activated sludge
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Fig.4  Absorption of ammonia in wastewater by activated sludge
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by activated sludge
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hydrolysis with intensifying condition
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Fig. 8 Release of carbon source in the hydrolysis

process of activated sludge
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process of activated sludge

2.2.3 BRI

TEARTR] KA 5605, VSS 1 S B A 18 2 8 n 14
10 fit7s. AT LA H, I (60°C ) XF VSS 1) 7K fifk B
AP NN (SR RSP IIE 2 S C R NN X == 2 3
e IR E] 6.0 mg/g; X S Bk A i A 4% 1
15 U8 4 B R 1 VS A, R PN W BB R T
TR B, DB R R Atk i R 3 &
T RV RV A R S G N SRS TR R AR E
PRSI {2 G 1 S ol N A S U T
PRI, YBAH Wl 5 0T 4R A9 3 m , AT RE 2 R R TS g K
%, T AH A BILTA 00 A BT A, i B o 4 2% 1 T
TG U AR R 0 2 Bk 2 1 R A T e 40 M 2
20 L PN 1) S T R A ) BT A A 3 K A R 5 WA
SV B iR B80S AT RE 2 T U X i Y A B
B VEHT B AL 8 A Ry i — 25 BIF 5. I S 0 45 21
A A 35 e K fige f ) B 6 8 B i 225 | An A ik IR 1
T2, Al RURE K 5 6 7K A B[] [0 0 B 22 g Al DR
T 9 /0 e %) B I T A i AR B, U095 i AK g T LA
J ) 55 1 KA R D P T B DAl ) A T O
B, TE [ K A B VR B, AS 75 6 JHL e g ol A7 43 5 Adh
B AR 855 TG ek Bl 1w AR AR A B e] g AR S
55 JT FH P2 K L R R B ARG, A AL A I K
M ANRETE AT, R A2 R R TRl R B 3

’
’

*# - B0 ED

A o EAR A5 BE 7K R ) A7 AR 3R A 2 [T s U
W FR) 20 7 T

7
—— 60°C,pH="17.5
6 —m— 60°C, pH = 11
_ —&—20°C, pH=17.5
e
an
8o
i
B3
B’
B2t
1Lk
0 e
0 2 4 6 8
t/h
10 FiRKkESREPIBERR
Fig. 10 Release of phosphorus in the hydrolysis
process of activated sludge
3 g

(1) W s Je X 2K b i A ALY Al S e B R
I ) AR AR, W i 4y Sl K B 68 % Il 76 % ; XA
FIAT A RS 28R o 22 2 R R AT 139 . 15 Wl 7
PETS Ve 09 & SR AR T g Ak o b A LY
(i F i e A SR B AL TR Y AR G 4R AR RICR

(2) e R IR AE TS Je N 1Y 40 A S R B TG
PET5 U8 MK W BiE Y A B, 29 50% 53 A5 e 75 18
20 P AT U R K i 25 AT A R A R 5 s e
IEE 15 Ve R TI0  figp P ik DR A A 5 Bl 4 5%
RE A% 02 JE 5 Je A HULAR I 73, S BRI COD il i
.

(3) M B M (pH =7.5, 20°C)  fm#4
(pH=7.5, 60°C) FFEPEI#A (pH =11, 60°C )3 Ff
KA 25 A R R0 o AR R B 31 58 R A AT VSS 1K
il Rk . AE R ISR AR A L B R TR (K i
24 h J7) 0 320 mg/g, HAFIBE BB HCE BN, 2350
18 mg/gHl 2 mg/ g, 7E 10l 7K fif fi I I5F AN 75 XA
WEIEAT > B A B
SE MR
(1] SEEEK,HBER, BRG], S5, 475 U8 IR 151 b 2 = vl 24 4k

WAURAKLI]. WA B S A, 2002, 4 (15) : 55-57.
[2] Mehmet K, Mustafa E K, Siileyman M, et al. Hg( 1) and

Pb( 1) adsorption on activated sludge biomass: Effective

biosorption mechanism [ J]. International Journal of Mineral

Processing, 2008, 87; 1-8.

[3] Julien L, Magali C, Christophe D. Heavy metals uptake by
sonicated activated sludge: Relation with floc surface properties

[J]. Journal of Hazardous Materials, 2009, 162 ; 652-660.
[4] Moura M N, Marin M J, Burguillo F J. A comparative study of



4 X 0 A R FH A 15 U8 S Il A K R R R 1 S 56 F 5 1047
the adsorption of humic acid, fulvic acid and phenol onto Bacillus Journal, 2009 , 148 ; 348-353.
subtilis and activated sludge [ J ]. Journal of Hazardous [14] Feng L Y, Yan Y Y, Chen Y G. Kinetic analysis of waste
Materials, 2007, 149 . 42-48. activated sludge hydrolysis and short-chain fatty acids production
[ 5] Basibuyuk M, Forster C F. An examination of the adsorption at pH 10 [J]. Journal of Environmental Sciences, 2009, 21
characteristics of a basic dye ( Maxilon Red BL-N) on to live 589-594.
activated sludge system [ J]. Process Biochemistry, 2003, 38 [15] Wilson C A, Novak J T. Hydrolysis of macromolecular
1311-1316. components of primary and secondary wastewater sludge by
[ 6] KimTH, Nam Y K, Park C. Carbon source recovery from waste thermal hydrolytic pretreatment [ J]. Water Research, 2009,
activated sludge by alkaline hydrolysis and gamma-ray irradiation 43 . 4489-4498.
for biological denitrification [ J]. Bioresource Technology, 2009, [16] Chen Y G, Jiang S, Yuan H Y, et al. Hydrolysis and
100 ; 5694-5699. acidification of waste activated sludge at different pHs [ J].
[ 7] AR, B0y, Bt sOm b i 25 B K b il AR 3k &R BIF 52 Water Research, 2007, 41 683-689.
[J]. BREES{EEZE, 2001, 18(6) ; 371-373. [17] HERAERP IR, KRB KWW 505k [M]. (%=
[ 8] SKSEWM, =BAKYL, T/, 5. L FRENH B X ol 1k 38 s 250 R M) . At A EIRBERL 2 R 1985,
RIS [ )], VUL SURMHE K2 2% 4 ,2007, 39(3) : (18] FiEil, B, ARG dsEm TRIM]. (58 /). bt &
349-352. LHE R4t 2001,
[9] , WRAHLE, R TE. 15 YL KR A T2 R A n kU A4 [19] FLWEEE  EMIL, RS . 16 M 75 U8 X5 K A5 L | i Fn i
ﬁﬁ%[ J]. TolkKAb¥E, 2007, 27(12) . 10-14. P b (4 2 W W BRSO B 9 [ )], PO 2 SR B R 22 3 ( A 8&
(107 B AL, RAUAE. B8 7 DA 02 2 75 8 P9 AH IR 46008 1 1 BR BF 50 BH2ERR) ,2007, 5(39) :735-740.
[J]. "hE 2 KHEK ,2008,21(24) :21-25. [20] Neyens E, Baeyens J, Creemers C. Alkaline thermal sludge
[11]  FBIE, P ok 4k %, 5. y 5542 5 N 390 A 30 hn ek 5 6 R 4R hydrolysis [ J]. Journal of Hazardous Materials, 2003, B97:
MAE[J]. HBifkaE,2006,3(25) :297-300. 295-314.
[12] ARG A RUbK, 820 F, 45, Ak 3002 3 ) A% 75 9 i iR /K A [21] 4#r, EREA, RTIT, 5. MK M3 BUS I8 & [ B 5L
IR IGIFSE[J]. HEERI% 2008 ,8(29) :2260-2265. WFIE[)]. BB T R4k, 2009, 3(10) : 1889-1892.
[13] Zhang P, Chen Y G, Huang T Y, et al. Waste activated sludge [22] Wik, skEEAS, SKIR, 2. Bl fi Ak B0 X 80 4% 75 U8 fl M R R
hydrolysis and short-chain fatty acids accumulation in the BIRAEA SR TT]. WIINEREE, 2009, 28(1) : 1-4
presence of SDBS in semi-continuous flow reactors: Effect of [23] XIS, MIL, EIR. 1HIRKMRR AR P Is YR X H 52

solids retention time and temperature [ J]. Chemical Engineering

m R AT 1], FEE TR, 2009, 7(3) : 1316-1320.





