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W OE AR (VFAs) 2R AR RS S TR MR, ®AAERAERESFET EEE™EKEn
VEFAs, T i B 5 Je i B2 s i R x5 e K BEM A B 3R, W 88 T IR WA BE R & 15°C A1 35°C , pH 2y 10 1 4514
T LB R T5V IR R RIS IR VREE (VSS 1,708 ~ 11.049 g/ L) X 7K fift R £k 14 52 W) , Ay 52 30 30 A 75 U8 19 ¢ 90 Ak 42 418 B 4K
Pt BFFEAT AN S50 T U8 R BE X R A% 3 YR I R I Ak 2 T AU (SCOD) It Fe 5 i AN K o AR TS U8 Wk B i ¥ U v BB N
TR RT3 0677 W8, B AE = PR TS Ve Wk By 8.540 o/L, K5 R E &M T A 6 FiE & A LR b & B 1) Le 1) 4 02 0
K, HARTG W BE A5 T SRR A 4 & & 208 T e 15 TR v B 5 100 T o L BB X i ¥ V8 Wk B2 2% 14 T ¥5 e i i K SCOD i i &
SR R T XIS YR Wk BE SR R VS IR e KB R B R A K . TR 15°C 1B S 35°C, H 45 ¥ 18 Wk B X 2 A 1Y) R T R R
ANK,35C G TR T U8 e BE X I B R R A B L L 15°C 4544 R K
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Effect of temperature and sludge concentration on hydrolysis and
acidification of waste activated sludge under alkaline condition

Su Gaoqiang Wang Shuying Zheng Bingyu Peng Yongzhen
(Key Laboratory of Beijing for Water Quality Science and Water Environmental Recovery Engineering, Engineering Research

Center of Beijing, Beijing University of Technology, Beijing 100124, China)

Abstract Volatile fatty acids( VFAs) are suitable carbon sources for nitrogen and phosphorus removal. A large
amount of VFAs can be produced in the alkaline fermentation process of WAS. Temperature and sludge concentration
are two critical factors for waste activated sludge (WAS) fermentation, therefore the effect of temperature and sludge
concentration on hydrolysis and acidification of WAS was investigated at 15°C , 35°C and pH =10 under anaerobic con-
dition. The results showed that soluble chemical oxygen demand (SCOD) production yields were impacted little by
sludge concentration. Low or high sludge concentrations were disadvantage for acid production, the best sludge con-
centration for acid production was VSS =8.54 g/L. At any sludge concentration investigated, acetic acid dominated in
the six volatile short chain fatty acids produced by sludge fermentation, besides the percentage of acetic acids were
higher at low sludge concentration than high sludge concentration. Temperature impacted significantly on the hydroly-
sis of WAS with higher sludge concentration, but it impacted significantly on the acidification of WAS with lower
sludge concentration. Medium sludge concentration at 6.832,8.540 ¢/L influenced little on ammonia release at 15°C
and 35°C, sludge concentration influenced more significantly on phosphorus release at 35°C than at 15°C,

Key words sludge concentration; temperature; waste activated sludge; hydrolysis and acidification; al-

kaline condition
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FEAN, SRR AT TR 4306 06 BE 1, TE B R 46 R
BHBRL /3 66 BE 1, SCFAs fiff F 2 18 6890N < AH
G A A . B A TR BRI 2 R, BT M S
95 08

HR5Wie

75 18 B 7K R R AE

15 U8 7K A R iE 1T LT SCOD ik B2 11 Bl A o 3=
R V5 VT HE X T IR K A IR A ) 5% R P 1 BT
NGB~ 6 S iE R UL 55 D 1. 708 (3. 416
5.124 6.832.8.540 il 11.049 /L,

7000
(a)15C
//’/\‘\ T
S S—
/ =

2.1

6000

5000
T

5 000k 4/ \\‘/‘f‘ \\\\\\ —aA

g
1000-/

0

/

w A
o o
(=3 (=3
S S

SCOD(mg/L)

=

0 1 8 B T6 20
Hif1a) (d)

18 o025 438 %458 055 65

10 000

b) 35T
9 000F ®
8 000
9
7000 e .
S 6000 /
£
& 5000F S
S 4000f —
[75]
30001 5
2000F ——
—
1000F -~ ———% —=8— &
% 4 8 216 20
18] (d)
a5 —0-2%5 —A-35 %45 —e-55 %65
1 15°C 1 35%C 540 15 Ue ok B X o 4x ¥ 1
K SR R JIE 5 )

Fig.1 Effect of sludge concentration on WAS hydrolysis

at 15°C and 35°C
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M T AT LA H, Br 15C & 444~ 4 d &), SCOD
oy Bt 5 75 8 ViR 1 3 i 4 O 1R R Ry R VR SR
T V5l i 2 1 A HLIBURL I 5 30 SCOD iy ik
JERE . TE 15°C & 05 R Wk B 4% {4 T SCOD [y i
BB R R Wb iy e, X 5 SCOD i i 5
THFEA G, 24 SCOD iy ¥t 3 3 K T A8 R
SCOD #f ¥4 K R Z ik o i fE 35°C 14 F, Bk
VSS Jy 1.708 g/L &b, H4 5548 T SCOD ¥ 5K |-
FHi kS UL AE 35°C 45/ SCOD ¥ H i R %
KAISCHKRMET, BN 15CH,VSS 2 6.832 Fl
11.049 g/L 4514 ,SCOD Mk 7 12 d 358 K,
WEBA K 2 s U Wk B A% 44 T e A 1) K fife 1 Ak B ]
12 d, iRk 35°C Hf, 78 VSS 2k 6. 832,8.540 g/L
AT 16 d JERIATG IR E ) SCOD ZRfE AN K,
6] 3 A 35 Yk R SR A TR ¥ 8 B A 1 K B 1] Sy
16 d, #4 15CH 35C AT, 405 e AE 7] — & FEmt
] th i) SCOD ¥k B2 R W 4f VSS ¥k B BE AT £ M
AL EERIMFE IR,

®1 LM@EFFE
Table 1 Line regression equations
] (d) 15C FHRFREL 35 AHIE R EL
4 y=517.15x -61.306  0.832 y=468.52x + 521.6 0.9681
8 y =586.04x —254.97 0.9524  y =522.26x +194.55 0.9444
12 y=671.18x -483.06 0.9847  y =681.51x -65.64 0.9575
16 y =574.96x -37.674 0.9888  y =766.42x +235.890 0.911
20 y=545.34x -193.16  0.9934  y =941.31x -257.5 0.9908

HiZ 1 Al 1, SCOD f ¥ J& Fil VSS A7 4 5 1Y 2k
PEAESC R A 5C RBBR 15C A MFTT 4 d AR TE0. 9
PLE 207 2 9 RECH T AR 7508 SCOD By H 3,
Fon e VSS BBV i £ /0 SCOD ., 33k 136 B 76 B 14 4%
PR I5 Je vk B X SCOD [ Hh F s i R K, X 5
Ferreiro 25" () TF 5% 45 e A — 3 , Ferreiro %[9] 8,
PR AE 25 AT WIS DE Y K it 7 A BB G 5 e W 7 D
AN R o 33 2 PR Sy A S 36 19 2% 1 S Bk 2% 1,
P 25 A5 BRI A 15 82 VAR T i 20 T 1 28 R JORE , 3k
S/ NURL B AT R Y be R AR, B2 T T TS U8 1 K R
RE ), /D T35 e FE X WAS IRt (452 )

X LB A5 15 VR B 2 1F T AR 15°C M 35°C 2%
T B ok SCOD Ry % i &, &K Bl VSS Jy 1. 708,
3.146 .5.124 6. 832 .8.540 A1 11.049 /L Hf,15C
KT B 35°C A AF R 3R 18% \29% (44% |
31% 27% F1 33% , 3 & P o i JEE i 9 2% 16 1 BE 4
i 2R B 2B S A ML ROV R . DX S 2R

AT U R e TR B 5 AR 5 é B K SCOD i
R MK, XAl A SCOD Ay £ 22
SETRRER B ) 1 AL 35 U VR R A Y SCOD A%
2, 1o V3R 32 BB 4 T 400 o 1 3 e, DR O R e L
MK o ¥ e vk B2 AIG B WAS 78 5 75 1 i SCOD
B B R T B R 234 R SCOD [ i 4t
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Fig.2 Effect of sludge concentration on WAS
acidification at 15°C and 35°C

A& 2 AP 15 °C 464 F WAS (=R E ¥4
TR KIS ket . VSS 41,708, 11.049 g/L
ZMF T WAS =R & 78 16 d BFak B 8 ok, 40 51 N
143 F1 243 mg COD/g VSS, i 7E VSS 4 3.146 .
5.124 .6.832 H18.540 ¢/L &R I5 R = IR
76 12 d WPk 35k, 48 9k 230 319 341 F1 338 mg
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FEmR N . A b X H L AT AR 1S°C A 35°C A E TR
EC Ve T2 R v R R 2 AN R 95 8 ) 7R TR X PR ORI
TRk BE A5 T U5 R H 1 SCOD 4% /b, 7 iR 3t it
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Fig.3 Effect of sludge concentration on constituent of
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Fig.4 Effect of sludge concentration on ammonia and phosphorus release at 15°C and 35°C
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At 755 Yo e B2 X 2 A 1 R TR el AR B /N, 20 d
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