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Dynamic Changes of Sewage Sludge Enzyme Activities During Vermicomposting
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Abstract: Land use is the trend for sludge disposal in the world. In soil-sludge system, sludge enzyme play a important role in the conversion
of nutrients. In this paper, earthworms were used for vermicomposting experiments, the effects of vermicomposting on enzymatic activities, in—
cluding phosphatase, urease, protease and invertase in sewage sludge were studied during vermicomposting. The results showed that the ac—
tivities of sludge enzyme had much change afier treated by earthworms. The activities of acidic phosphatase and alkaline phosphatase in—
creased in the early stage of vermicomposting whereas decreased in the late stage, while the activity of neutral phosphatase kept decrease in
the whole stage. The other enzyme activities in sewage sludge had also changed after vermicomposting. The activities of urease increased in
the early stage of vermicomposting process whereas decreased in the late stage, while the activity of protease and invertase kept decrease in
the whole stage. As a whole, with time, the activities of these enzyme decreased as organic matter contents decreased. A significant decrease
of the activity of protease was observed as compared to the other enzyme. The lower activities of enzyme in sewage sludge may be due to the
decrease of organic matter contents after treated by earthworms.

Keywords; sewage sludge; earthworm; vermicomposting; enzyme activity

W ARG R B E AU — MR MR, O SRR Y, AR, R E E R UIER
WATE, RERATE KT EAFE M4 3000 B4 T —FRSRHAS L+ R R+ IR
TR TE . FSRMS R B E s MR PR Lt YR G AR B IR G, 15T
M STHFERBREVIFRER B RIEY. FiL, 15t
ST L A A RO OBDo 0000 BOBATHIAR LRI, 150854 KR LY
1&%&55&@%@%?1974:), TR T, B BUREFITE, W LR R AR TR TR B

B e AL T K GEIRALA P 5 HIROBI o B, R R, R E S ERTRREIE NP 915

B E o den VBSR (T ATALFRET ek T, Ko B W A 1R




996 TRERINSE « I AR 15 5 Y8 MG AR B AT B A SRR VE A S R AR

201045 H

BHLEH], A AP, B AR TS DA F Rl A b2
BEA TR AL, i W) A 3B B AR o Vs e AR TR Y
W HEIF OIS R — T AR T-Br o W AGIRT 13
Hifg 15 P8 B 52 W , Parthasarathi 1 Ranganathan %
PG| 2 vh 25 PR TE MR R 1Y, DI IR 24
Fh e e WS P T 3 S R M i A A B TS TRt T
FH8E DIEPBEENEER, BEAME R
SR Z TG RS B 25 F AR AR, B ASE
Tl #5145 8 FE A G B AR AL ST A L= AR
GiF5% . Le Bayon Fil Binet A 53 & BL, 15 U £ 15] 4k
BEJT 15 087 i (M52 ) v A BR ML TR G AN M W R
FEHEE T5UR R BB IS R A E SR e A T
B, HET TS YRS B . A, AR LA
M dE| A BRSBTS TR R BFSE A, DUV YRk iR s IR
Wi 2E G MR R N DE TR AT . B TSR R ML X ¥
TEARSCERRY M AR, ATs iR E S5
F R AL IARE

U RS

1.1 kit 5755

AW ST P F MRS S AP R B R 2 5, 1%
M B HA, BRI AR ER B KHEERN
JEHIIRE ST o WLISIER H VLA AR IR 24 ik 55 o0
PN REIFE R 5 T RSB S St , afe 4] A4 2
VB B A IR, SR 0.167~0.329 g,

BB E PN GRETSKAEIR, RKIETR, &
7KK 80.90% , A LG & & (LAA Lkt ) K 319.71
gkg!, 2R PLRE) N 66.70 g-kg, 2 6.12 g+ kg,
40 6.62 g-kg, HAAA 7.32 g kg, A 0.62 g
kg, BRALHH 1.90 g-kg” ,pH 6.86, —FR4r15 Jeelr 48
BHEE ISR = RAFTE 4 CORAA T, B ARaE
B ar#r. HARTS U T Mgl b B S 5G
1.2 EWigit

R A5 T5 UB AAL B S e SRR M b AT, Tk
V5 TRHE R (H X HixiE =200 cmxS0 ¢cmx35 cm)— £ 5128,
E 527 A{RFFZ) 30 cm BIFEES WA 1512 A M 1sl 42
Fb 2800, B MBS T8 R, drtsab s
TSI, 0% 3 d E7 1 RisKS, 24—
AN AR E N B DR 1A 4 sl A BRI AT A TS TR
HIFRACPE SR BONRIZL, B Mgl A R # AT, 75
PADLEY R e B TAE . IR
AT B, 43 BIEAL FE IS Y58 6.8.11.33 d, A |
BT RAE B WAL IS TR (128, i rh iy 4] |

O YRR IEMEE . &R %, BRI 4 CIKFE P,
BEISLE AT,
1.3 MEHE

15 VR S A AR SO SR PR HL A A vkl e @, v
AR HERRP SRS, SAHEMEI IS, 28
FARER-ER- S bk, 28 X OE e E

V5 YR TE PR DU A2 S B A 3 R A I 22 T R0,
WA IA T A0 & SR FABEIR R ANk 15 1 g 75
PAE 37 CTH55% 24 h JFis R BHUE M =
BN AR = Ak  IE TR 1 g 158
TE 37 CHH55% 24 h B b H &R e 3R s Ik
PG TR T B B U bL €, BRTE PR LA 1 g V5UR7E 37 C
TEEHE 24 h B NH-N 92 s 3R ; EVE I S
PR B E R 3, 5- R R KA IR etk TETELL 1 g
VSURTE 37 CTFRE 3 24 h J5 A B8 2008 11 =2 72 3
FTn. IR R BHRE BRI e THRR

2 HRHiTe

2.1 HiE] A PR X i i A ER B R 1 M R

DIRTX BB 9T 46 P e TR T v BEIR R
RTINS A ML R, B R BRI 1 IR
AR AEEERH. B 1 s e, 5k
BERREETE M sh AL, MRISIAb R AT , 75 U Hr PR Ao,
PER RS PR T — R K, R BR A T 1
AEXTEAR , 15 TR AL PG 156 6 d, R MERERR BRI
Pk MR T A VS 1 A0 B = 2 14.4% 0 17.4% , T
P T PR B ) T MR IR Y 17.7% 0 XoF T R Ik R TR il
Ui, NEE 6 d IR, BRRTE T ZR BRAR, £F 6~11 d X Bt
A ], BR PR B AR I 175 M LU B, TR I B A B
1578 . B AL IREHE FIE K. , 2255 22 d, 15 TR A AOTE P
FAR, S5 AL BRRTTS YAl L2 RRAK T 20% . PMNERFEDFN

12 -

—_
o
1l

s 8
é° 6
il 4
B -o- FRMEBHIR S
5 L I PR BEIR TG
- TR
| | | | |
0 0 5 10 15 20 25

i/d
1 WS AT X} 5 R B B B R fE R RN

Figure 1 Effects of vermicomposting on the activities of

sludge phosphatase
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Figure2 Effects of vermicomposting on the activities of sludge urease
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Figure 3 Effects of vermicomposting on the activities of

sludge protease
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Figure 4 Effects of vermicomposting on the activities of

sludge invertase
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