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Composting Sewage Sludge of Wastewater Treatment Plant
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Abstract

The sewage sludge of Shenzhen Binhe Wastewater Treatment Plant was used as the research object,
the dry sludge and returned sludge as the water amendment, the leaves powder and woodchip as C/N and
water conditioner, the four aerated static pile (ASP) systems (1.5 m x1 mx 1.5 m) as the composting
equipment, the sewage sludge composting process conditions were studied. The results showed that using
the dry or returned sludge as water amendment to mix with the fresh sludge to the volume ratio of 1: 1, the
water content of the mixture could meet the composting conditions. Using leaves powder or woodchip as
the C/N and water conditioner to mix with fresh sludge is more useful than using the dry or returned
sludge , but it could increase the cost of the compost. For the different treatments the time the temperature
of the compost over the 55°C is more than 12 d, and the compost satisfied the standard of harmless and
stabilization. The two pilot-scale ASP systems (10 m x2 m x 1.5 m) were used to confirm the conditions
come from the small ASP systems experiment. The results indicated that one volume of fresh sludge mixed
with one volume of dry or returned sludge the water content of the mix is appropriate for composting, but
the volume ratio of 1:1 fresh sludge mixed with dry sludge is more effective than that of returned sludge
and the compost could meet the standard of harmless and stabilization.
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Tab.1 Physicochemical properties of the raw materials

T H T-C/% T-N/% T-P,05/% T-K,0/% pH {if MC/ % VS/% Ash/%
5k 38.4 3.69 2.05 0.43 6.5 83.5 66. 2 33.8
[l 35t 75 Je 32.6 3.25 2.34 0.56 7.2 25.6 45.6 54.4
M NJE 56.3 0.36 — — 7.41 23.3 97.1 2.94
Rtk 45.3 0.56 — — — 6. 50 85.9 14.1
TiH Cu/mg-kg™! Zn/mg-kg™' Pb/mg-kg™'  Cd/mg-kg™' Cr/mg-kg™' Ni/mg-kg™' Hg/mg-kg™' As/mg-kg~!
V5 538.5 1510.9 8.06 2.44 177.5 61.4 2.95 29.2
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Schematic diagram of the compost reactors
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Tab.2 First composting treatment of four small compost reactors
.- At B i C it D it
TAER/A Fi5e Y5 Fi5le TAGRA R 3 75 e ET5le
e be (AL 1 2 1 1 1 1
TR % 83.5 12.5 83.5 12.5 83.5 25.6 55.4
REWEIKRE % 45.5 57.6 72.5 55.4
KRR Z YR 20 cm KJE 20 cm KJE 20 cm KJE 30 cm AJE
R T2 Y 30 em AJH 30 em AJH 30 em AJH 30 em AJE
I ] 9 H4 H 18I 9 H4H 16 9 H4H 151 9H4H 111
AR/ C 28 31 30
SN/ W 250 300
BAMLA I/« min ™! 6.5 7.6
B XML/ Pa 680 860
BRI/ Kbt ] /min 10/50
x3 INREEME 2 XML E
Tab.3 Second composting treatment of four small compost reactors
. At Cib D i
w5l RRERIA TAGRI RRER R at-H TAGRI VN 598 VNE
FC L (fABLEL) 2 1 2 1 2 1 1 1
FIKA/ % 75.6 12.5 75.6 6.5 75.6 23.3 75.6 23.3
BB EIKE % 54.2 69.2 64.2
AL 10.7 17.8 24.6
FHEHE I [A] 9 H20 H9m 9 A 20 H 10 [t 9 H20 H 11/t 9 H20 H 15 i
AR/ C 27 30 31
R BER)Z Yk 20 em AJH 20 em AJH 20 em AJH 30 em AJH
R W T3 Mkt 30 em KJE 30 em AR 30 em AR 30 em AJE

J1.23 a1, BRERHESRIRER, Kk
Pt E RE AL BE AN 3% 4 FTs

E.F K45 2% — A CZT107 RS XL, Th %
1.5 kW, XU 23 m?*/min, XUE 1 100 Pa, 8 XL TAE
AN FF 20 min 3 40 min 3@l XE N 15.3 m’/ (m’ +h) .
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Tab.4 Treatment of two big compost reactors (E, F)

E it F it
e

w58 TiEd il FEisk
AL 1 1 1 1
KIS % 83.3 12.5 83.3 24.5
REYEIKE % 53.5 63.6
RS2k 20 em AJB(FLIHEE) 20 em KB (TEHHIE)
TUZ Yk 20 em AJB (A HEE) 20 em AJB (HHHIE)
HEHE ] 9H 13 H 9H28H
IR/ C 27 25

1.3 RERMRTTE

BANREEMA 4 AR BAN AL A
2 ASRAE R SRAE ST L SR 1 S SRR
FEAEYPRH o B RS BRCRFEZ 500 ¢,
4 SRR A SR R AL . TSR
K MALA 4 A RFE S, 7 TR TTRIL , A1 Rk
SURFUCRAEL 500 g, 8 4 A RAE SRR RERIR S
JaE R — AR S R K R T kD e
(105°C Tk ) 48 2 P R R K e vk D e 5 2 UM
e f L QTR DN A 5 4 B FH s T — s e V1S A — R B e
oo s 4 RS IR — IR TH A J5 @ e i vl
FE s pH (B H T T 2 ; 48 Cu . Zn Ni
FRAER = SRR TH AR BRI s R T (Z -
5000, HITACHI) I 22 ; Pb , Cd 5 FH AR e S8R IH .
FE P B S T F R ( MIBK ) 22 3, JR W 05073
SR E s Hg ] H,S0,—HNO,—KMnO, Il 7%,
IR 9 63E I % ; Cr | HNO,—HCIO0, {H &, DPC
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Fig.2 Temperature of the first time for the

four compost reactors
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