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Promoting thermal hydrolysis of excess sludge with external amylase. CHEN Xiao-fen', LI Xiao-mingl'z*, YANG Qi',
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Abstract: The effects of a-amylase on excess sludge thermal hydrolysis under aerobic conditions were investigated. It
was found that sludge hydrolysis efficiency could be enhanced by amylase. When treated at the dosage of 0.5g/L of
amylase, SCOD/TCOD in sludge could reach 30.98% under the optimal temperature 50°C, which was 7.68% higher than
the control experiment. As a result of the interaction of amylase and thermal hydrolysis, sludge solids dissolved first and
subsequently macromolecular carbohydrate was hydrolyzed into small-molecular sugar, and the protein in solid-phase
released and further was hydrolyzed. The concentrations of both sugar and protein in supernatant showed an increase in
the initial stage and then decrease later. After the addition of amylase, the highest concentration of sugar in supernatant
could reach 271.43mg/L at 4h, while the protein reach 1437.37mg/L at 6h under 50°C respectively. Furthermore, VSS
dissolution rate and SCOD/TCOD were proved to be consistent with first-order reaction dynamic within prior 4h at 50°C
and reached balance after 4h, at which the VSS dissolution rate reached 22.01%.

Key words: excess sludge; amylase; thermal hydrolysis; micro-aerobic; first-order reaction

WVETS Je 2 HA N B iz K K Ak B
PR IR RGP B4 5 S AT K S 0.3%~
0.5%(1% 5 /KA 97% ), W HEATIR BEAL L, 15 9)e

HMINZK A MU e R I« 11 AR A U Pl 558 (075
Pe Ak R T 90 AME AT G R e /K AR I Tl 8 g
Yk BE A A T5 e 0 )m S0 BE, BN 8 ik

IR FTRERE B 0.5~1.0 AR AT A v et A
Z NI AN S PRI B RS G I A T
PRIFIR B AL B v5 e Ab PR L 2 4 S8 AL I TR)
) 718 RE R e A 7K A2 5 e DR AT A I B D
R T x5 Ve ) mT IR A 2 SR 2 2L PR AT 4k
FR0 I 20 ) R A S T B R PR AR PR LR R
25y AR GRS B BRI A kP T,

V54 Kim ZE0E RS AE R AN K i 4 ot
B3 B T R U R Yang 50Oz 56 1
LR WA w] DS A 5 Y6 1R DA K fi#,4h Y
Wis BH#A: 2010-07-29

EEWB: HHHHLMTE AA SHFFHRINCENT-0770); [ R}
4 1 429 H (2004DFA06200)

* SULAEY, #d%, xmli@hnu.cn




33

Wi VBt SR e 30 R Je BUK IR IO WL

397

S Y < R R T NTTRER N W LI S
Sy, G 7 HoS A5AT AR

FHOS T DRAEK e I 48 4 A U B PR i o, J
I VPR AT SR AT AR Al T LA e gt
T8 KA 5 ¢ b v A vl DI R A s
L5 e A AT AR AT A5 R i v
e b 8O T 2 e K i, %5 5% T TR R e
IKAFE R SR, LA e /K el R o B H R AR R A2 Ak
T 0L, T3 e BEAL BEECRSE ML S5 R

1 MR

15U
SE56 BT A 4275 Ve B Ky T B s K Ak
gt ys Y8 vs e Se et 30min Yiie, 3% L
HK, TFE I<Imm )05 R g8 LR s, T
ACUKFHRAT . pH E 6.7~7.1, L2254
H(TCOD)8341~8898mg/L, Al # i M4k 2 75 4
(SCOD)52~268mg/L, TSS 9.93~10.75g/L,VSS
6.67~7.35g/L, 5 [ T FE 0~70mg/L, S A FE 0~
19.28mg/L.
1.2 SEEGHT G

ARSI T TN a-be R i B
TR YR AT PR A FH AL BEYE ) 6000U/g, B i
pH {E4 5.5~7.5,f 3G E 50~60°C.
1.3 SER L

1 T S A 500 2 56 100mL V5 e I
2] 250mL HE B KA ) B e K 19(0,0.25,0.50,
1.00,1.50g F/L) 53 7 A5 38 H ) B 1 25 6k

1.1

WA, 51 40,50,60 °C AR /K IR 7 o v S M,
ah J5 PATEURE S AT

15 Ve 7KL R 43 B S 56 L 400mL 75 Y8 I
21 500mL HEJE 35 il A BN = 0.5g/L(LA
VSR AR, 2 E T 50,60 °CIHIE K 1R 7 2%
HH N, [N 8 25 1 ) L S P47 BRORE

B 12 s B 400mL V5 YR MIAF] 500mL
HETE R 2 e by B BN & 0.5g/L, ) Nl FE A
50°C, 72 B AT HURE 43 #T.

T B 2% A TR 42 ol o S I 2 HE T O 11
TR H 3 2 T R0 ST 9 (i 8 B B Sl T
UEV5 Y VR RE S 56 A TR A T AN UL R AU R B4 2 58

75 Ve AR TR A T 1) BSR4 RIS S 4 )
A7 2
1.4 SyMrIH R 72

TSS. VSS K 5750 2 ;,COD XK FH i
B A, AR R b SCOD A B0l
(33 2 10000r/min) 250> 10min J& i 1L 24
5, TCOD A5 e BRI If b 2 i 4 i b
T VB0 IR 3 JRORE SR FH 2R I — ok R 2 1B AT I s, LA
71 %65 0 g AR e U, B O 0 B R
Folin—iyi 5, LAWK 2 11 4 b4 !>.coD fiik
T 40 S5 o AR B 3 310 o N L9 25 A/ e o il
Fris e e BB &8 1.0g/L I,COD #
TG INE 23 02 500mg/L AT 140mg/L).

2 HR5WE

TER BRI S5 e K AR R
TERGIIVE R R B V5 P (R 7K M, v e v ) [
AWK B A RRIR S5 Wit
T8, FH L AF 7 2 A, A5 Y6 H SCOD ¥R Tt 5.

39T 40,50,60°C 1 [ ¥ 38 B I AS 7] &
(R K9 T, B30 N 43531 24 0,0.25,0.50,1.00, 1.50g/L,
N 4h 5,757 HE I SCOD/TCOD BB In & (1)
A 1 B 1 A A,3 R R A R,
N JEv5UeH SCOD/TCOD 34 i il 4 in & 11 384 n
i JE L AR Y B B BB 0.5g/L B,
SCOD/TCOD 24 A {23 ] DL B 1) 2 3. )
0125 RAFRE TR B /N I DO AR 2 v 1 AR
JE b B Pl AR P52 5 s 3k R S L, R IR — 2
N 38R 1T 4 T 5 16D 40 45828, 5 I 338 P38 3 9 Ok
5% WLINy R VR 5 20 S I 24 il A 82 184 o 281) — s (LI,
JER A P55 0 S 3R 55 M 38 T A /N 3 i I N Tk
LT 5 M 5 JE 6, 2RI A 4 S N R k%
J B Y5 e Ak TR 28 B 1 AR TR 0 8 1) A 4%
I i Lysieh 80N 0.5g Uk il

HE 1w CUE KR N S 15 Y8 1
SCOD/TCOD  Fifif F& I ey iy 184 . B3 I s AH [+
PIfE DL 1,40 CIY5 6] SCOD/TCOD B AT
50,60 °C .7 THI & 12 U M3 1 14) S5 0 ML
h 50~60°C {1 40°C I, B IS A 19 B8 7 R I
37 HLAEA ST B 15 V8 P ISR T g A

2.1



398

bW SF B B ¥

31 %

23 LB T (A LT R B, 1A T A4 K S, AT
{FF AT IR 0] 22 [ 4H.40 C Iy e Hh s
TR 50,60°C I 22, J5 25 H S MRl s WA S A
B 0.5g/L 1, V. 4h J5,60°CFl 50°CY5Ye
H SCOD/TCOD 439 A 33.83%127.71%. HRHi1E
1EJR ) Arrhenius A28 p(T)=p(20°C)-0(T-20) 7] 411,
J5 I 3 e ot A O P P v T R, 7 B 3 ol P Y
PR EE BT R 10°C B SN I P AH AR i 1~2
R % R R 60°C I HE 50°C I A HE i T
6.12%.3X 1 BE A2 FH T2 Y. R G0 FFBUR B8, Wi AH
HRHAHLIAE Sl R 3R 256 SCOD
/A 60°C N AWM RS 50°C FE LM
IMAf 60°CHY SCOD Jd/IMFEE 2 AN AWFFLITS
VETKA S N SEAE A A A N AT I, ) TR
A FIRIRER AR JFUL P2 B T H,S SRSk
=2

40

20 Y - 50C
— 40C

10 //
L
0 0.5 1.0 1.5
JER RN (/L)
B 1 ANFERERE R 579 SCOD/TCOD BB+ in &
ALk
Fig.1 SCOD/TCOD of sludge with dosage of enzyme

under different temperature

SCOD/TCOD (%)

2.2 R BEBOIIAT G I A ARAE R R A A

2.2.1 V5K R SCOD/TCOD sty 142
IR E 50,60°C B, UE K B I [ A 0.5g/L,
V5 Ve K RS2 6 HH VG Ye. SCOD/TCOD B I fa] (1)
AL, NS V5P K SCOD/TCOD LA I i 14
A — RN 15 e /K AR N HT 4h,50+ 60 °C g A
50°C A LK 75 P2 ) SCOD/TCOD Y4B < v
IS [) () 34 I i T 5,4k J5 0 50°C Il 268 1o
2%,60°C A M 2 W TF46 7R F%;60°C 0 1 S50 s
Y1) SCOD/TCOD 7t 3h ik %] KAH 27.8%, 2 )5

LB )
40
~ 30F
xX
g
O 20F
=
3 ,
o —a—  60°C/n
2 10 F - 60C%A
—e—  50°Cnff
—o— 50CHH
0 2 4 6 8
i il(h)
B2 AFEE&ME RS SCOD/TCOD B [l 72k

Fig.2 SCOD/TCOD of sludge with time under different

conditions
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