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Analysis of Hydrolytic Enzyme Activities on Sludge Aerobic/Anoxic Digestion

After Ultrasonic Pretreatment

YE Yun-di', SUN Shui-yu', ZHENG Li', LIU Bao-jian®, XU Yan-bin', ZHAN Xing-xing' , LIU Jing-yong'

(1. College of Environmental Science and Engineering, Guangdong University of Technology , Guangzhou 510006, China; 2. Guangzhou
Lijiao Sewage Treatment Plant, Guangzhou 510290, China)

Abstract: In order to evaluate the function of sludge aerobic/anoxic digestibility by ultrasonic pretreatment. The SS, VSS and
hydrolytic enzyme activities( amylase, glucosidase, protease, phosphatase) were measured before and after ultrasonic pretreatment(28
kHz, 0. 15 kW-L™', 10 min). The results showed that the performances of aerobic/anoxic were greatly improved after ultrasonic
pretreatment, the removal efficiency of VSS went to 44.3% , 7. 8% better than of traditional aerobic/anoxic digestion. The variational
trend of sludge hydrolytic enzyme activities increased firstly and then fell off during 13d digestion, the maximum of amylase activity and
glucosidase activity in ultrasonic sludge, appeared in the 5 d, amylase activity was 0. 104 pmol+g™" and glucosidase activity was 0. 637
pmol g~
intracellular protease activity was 23. 68 wmol+g ™', higher than extracellular proteases activity, and it was playing a leading role in

The maximum of intracellular protease activity and extracellular proteases activity in ultrasonic sludge, appeared in the 7 d,

sludge digestion. The acid phosphatase activity of ultrasonic sludge was higher than the control sludge, and the alkaline phosphatase
was sensitive to environment. So the alkaline phosphatase activity reduced when the internal properties of sludge was changed.

Key words : ultrasonic pretreatment; aerobic/anoxic; sludge; amylase; glucosidase; protease; phosphatase
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R 17 300 68 7 0 FoLAh B S G 45 5 R e S
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G IR AT AL B (R TSR ) , SR 5 AR AL BTG TR
(XI5 ) [ B A 7S G

VYR H A T TS K A E T T A U
HSEERR I 2 AN AR IE N A R B A il
- BT AL N 7%, B oA i A/ B T A
e R B4 12 b, SR E AT, BRSOV AT

PR 600 mL, [z 1 #% A K it I fTHEJe 4 140
mL. GIeFESEA A SN 2R TS T A AL B T5 TR Y
SRR 13 d. B2 d ERTEUREING, 24Tk i5 TR
KBRS B — T A SR . IR B AR 4R AE 20 ~
25°C. HARBURE ST L3R 1.
*1 BEMEMIZEYE
Table 1 Characteristics of aerobic/anoxic digestion of municipal

sewage sludge at the sampling times

BT A
IERtE/d GRS DO BRI DO A
/mg-L~! /mg-L~! pH /mg-L~!
0 5.30 0.50 6.98 5.15
1 5.40 0. 60 6.82 4.63
3 5. 60 0.50 6. 68 5.52
5 5.40 0.70 6. 86 4.39
7 5.30 0.50 6. 84 4.54
9 5.50 0.50 6.97 4.96
13 5.40 0.40 6. 88 4.43

1.3 Ak

RN 470, 1.3.5.7.9, 11 #1113 d B4
TAETH A HE T BORE | ELARIBORE S5 (44 1T L3 1. FE S FE
AP EENL EE A 10 min, 2R 5 TE 20 ~ 25°C
4000 remin "' FEL 30 min, B F VST SCE.

INSE D5 25 . JERY A 2 R 3| 5- il 3 K i R b i
WU HEOK R (RS ARG . B, R
PEWEIR NG . DRVERERR G ) DN 7k I3 2.

2 OKBEEAGNESE

Table 2 Assay methods of hydrolytic enzyme activities

IK i it 57} H &M

AW S 2 1k 7

AR Xof it 35 A -o-D- i i ] 2

FHRAWAE 37°C FH53% 60 min,
Lk, B0 BT 410

pH 7.6 [ Tris-HCl 2% Wi W

(0.2 mol - L™"Y)2 mL, JE® 1 KBTI 3 min

BH(0.1%) o P L. FUAVGE 1 .
FHR A AE 37°C F 1537 90 min,
. S4B, B0 BB R 2w, s e
EF BAMEF(0.5% ) A2 mol-L-'NaOH(2 mLy , "0 1 mL, BIARTSIE 3 mL 10% =HLm
440 nm JERAL LA
e oE D BB — BHRAWTE 37°C THi37 30 min,  pH 4.8 ) HAc-NaAc 2% o ¥
P 1 Wi 5(% ﬁﬁ%% BB Lk, O EER T 4100 (0.2 mol - L™')2 mL, JE# 1 0.2 mol-L~'NaOH(2 mL)
: nm KA HAA mL, F A58 1 mL
e e p s — R WAE 37C FH5R30 min,  pH 9.6 [ Na,CO;-NaHCO; %
wbepgmng R R BRI S o IR E T 410 (0.2 mol-L-1)2 mL &% 0.2 mol-L-'NaOH(2 mL)

(0-1%) nm K FH

1 mL, F&7508 1 mL

2 HR5ITR

2.1 RN TG YR B AR A R T A AR S
WE N prs, S TS IR AT BTG I SS AT VSS ¥k
JE S B A TG U8 VSS 225 R 5L B 1 K )
AR 20t 13 d /s AR AR, TS U SS.
VSS Wk B LA K VSS 2B R BEA BA R E. FaE 5

FEIGUET SS.| VSS e 4351k 8. 239 ¢+ L' 2.395
g L7, VSS LBk E R 44.3% , & xF IR 5 R
14. 9% . 0] UL #E75 P PAL BRXHS Je A= Wi AL R A
HH I A A A FH L X o SR R 7 i Ak BRI 3 L
YIBRERL , PTAE M AE AR K IR, B2 = X L
Yy oy i W W RE T, DT 2 2 G AR/ 8 4R T Tl T
el
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Fig. 1 Variation of VSS and their removal rate between ultrasonic pretreatment and control during the digestion
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Fig. 2 Variation of amylase activity between ultrasonic

pretreatment and control during the digestion
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Fig. 3 Variation of Glucosidases activity between ultrasonic

pretreatment and control during the digestion
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Fig. 4 Variation of protease activity between ultrasonic pretreatment and control during the digestion
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Fig. 5 Variation of phosphatase activity between ultrasonic pretreatment and control during the digestion
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