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Reuse of effluent from sewage treatment plant for
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Liu Feng' Ma Luming’

(1. School of Municipal & Environmental Engineering, Shandong Jianzhu University, Jinan 250000, China;
2. School of Environmental Science & Engineering, Tongji University, Shanghai 200092, China)

Abstract The experimental study on reuse of effluent from municipal sewage treatment plant for sludge in-
cineration flue gas purification was carried out. The removal efficiency of incineration flue gas is influenced by
the gas-water ratio, inlet SO, concentration, water pH, water alkalinity and water temperature. The results
showed that the pollutants in sludge incineration flue gas could be absorbed effectively when the gas-water ratio
was 10:1,and the water pH was 7. The pollutants in emitted air are below the required emission limits of Stand-
ard for Pollution Control on Municipal Solid Waste Incineration( GB 18485-2001) ,and the pollutants in absorp-
tion solution are below the required emission limits of Integrated Wastewater Discharge Standard ( GB8978-
1996). In this process,the removal efficiency of SO, could reach 90% . This process has the advantage of simple
system, waste control by waste, no secondary pollution ete.
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Fig. 1 Flow chart of treatment process
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Table 1 Detection results of sludge samples &

incineration residue

R 25 2
o 5
ARERA BEpE it
T (kg) 4.5 2.3
(%) 14. 00 11.1
A(%) 2.05 0. 47
Bi(%) 0. 659 0. 627
HA(g/ke) 0.32 3.40
4 (mg/kg) 3.68 <0.05
5 (mg/kg) 182 194
# (mg/kg) 2.68 x10° 2.80 x 10°
7K (mg/kg) 1.35 0. 0282
£ (mg/kg) 1.28 x 10° 1.41 x10°
# (mg/kg) 3.5x10° 4.48 x 10°
fifi (mg/kg) 316 432
HH (% ) 47.0 —

SN TG Ve R ARSI M, FErp R RS TS e

fabml it (RIS e 15 Qe il AR i) (GB 4284-
1984 )ty Y HE S BRI i R 0 ANHE TG YR
AR TR BEAbHE , 20 kg MIBKTS T4k
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SEPRAL RIS, K R 2N 2.3 kg, E AR T AT L F3 ERETELHARBREREIER
>k 88.5% Table 3 Detection results of effluent from sewage
3.1.2 FRFEBEMEZRAEG ESALEN LR treatment plant & absorption solution
ISR O AR R, AR R
JH A M MC B A Ay WA Mo R T K AR BT A Ak AR i
HKVE KU, A EE A 102 1 E7K pH Ry 7 4544 pH 7.05 7.46
X5 PR A e M A AT A i, R (A T B3R WL (meg/L.) 45.05 96.97
BEpeis Je i il bRaE) (GB18485-2001) H Al L AE X ¥5 AR (mg/1) 1.51 7.30
Ve BERR IR A B B AHEAT 1A, 25 R A5k 2 NO; (mg/L) 9.00 27.00
7R . NO, (mg/L) 0.01 0. 0026
S03~ (mg/L) 0. 64 4.65

®2 FREREBESEAERESKHNER

Table 2 Detection results of sludge i (mg/1.) <0.001 <0.001
incineration flue gas & effluent air (mg/m®) i (mg/L) 0.02 0.14
e 7 5 (mg/L) <0. 0001 0. 006
R H papn [ RIS ¥ (mg/L) 0.038 0,455
S0, 2176 224 260 i (mg/L) 0.06 0.422
NO, 53.7 7.7 400 fifi (mg/ L) 0.38 3.14
HCl 22.8 15.0 75
SV B 54.7 48.9 80 o5
K <3x107° <3x10°°¢ 0.2 90 F
5 4.00 x10 72 3.10 x10 2 0.1 85|
A 0.236 0.194 1.6 < ¥
% 75 F
% or —— SR EEL 973 mg/m?
SIS EE BB XS YR A8 e R A ARSI 4T Z; [ - BRI 417 mg
e . N N B e mg/m?
HrPE 4 R S A T I b o FR AR 1 B, (L ss| T URESST
ARG AR E R AR T A 0 B R R e g 30 0 20 30 40 %0
FRIE) (GBI18485-2001) Hh A5 ey He i B 11 1 22 ok
K, MfELad A e KL S | Ab B S B ASH8 B2 SK A SO, 2B
FrRBE T HER PR A 22K Fig. 2 Effect of gas-water ratio on
3.1.3  FKAET A4 KB B R AR AW SO, removal efficiency
&R
LR THT X5 KRB A Ak 7K Bl 600 I st 073 mg
Yﬁiﬁﬁ?ﬂﬂ% ,%%ﬂu%‘:{ 3 Fj?i—\‘o 500 —m-BESKEEL 417 mg/m?
SEUR S R AERTRII TR Atk RS ET T T
AR TS A AR A B A R s e o, HLIR %% 300 F
I H1 7k % HEBR 91 T (75 7k 45 4 I HORR 1) ( OB £ ol
8978-1996 ) 1175 YLy HE AR 1Y SR 1T ol
3.2 EHIEITHRESH \ \ . . )
N OO 10 20 30 40 50
3.2.1 AKX —aARE R FRG A %ME

SIS 2R A K TG K AL B AR AR AL B K E
NG IRBEFAR S, K pH =7, FESRE N 30 ~
35°C , K43 B 5 10,20 .30 150, SE56 45
2 & 3 fiEE 4 fR,

B3 AUKHX SO, WSR2
Fig. 3 Effect of gas-water ratio on

SO, concentration of effluent gas
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Table 4 Change of water quality with gas-water ratio

HESHRE (mg/m? ) CERC AR TN B (LA CaCO, it
oK pH
e ¥l (pS/em) (mg/L) (mg/L) mg/L)
A=Ak kK — — 7.05 724 1.57 19.98 45.05
5 1872 7.19 758 6. 18 36. 63 46. 30
10 2176 7.46 873 8.91 45. 60 96. 97
20 1 984 1973 7.65 1265 38.20 104. 20 134.13
30 1817 8.28 1 666 62.17 156.90 —
50 2017 8.57 1970 70. 00 162.70 —
IR 2 P 3 FIFE 4 T, A R IR B AR LA O0r o ssettsn
K B 2 S B R R R R T AR R ool = “Okit10:
BER SOKHERR AR5 , 2R, Ml S ol i
WA K FASFRI L BT, 24SUK R 5 510 I Bl g s T KIS
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Fig. 4 Effect of SO, concentration at entrance

on SO,removal efficiency
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Fig. 5 Relation between SO, concentration at entrance

and SO, concentration of effluent gas
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Ro MK OH™ i Ay, o 5 A9 OH™ 5 HSO; J%
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Fig. 6  Effect of pH on SO, removal efficiency
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Table 5 pH change of influent and effluent

P HRE (mg/m®) pH
okt -

e ¥ E HE Ik H oK
10 2 189 3.95 6.21
10 2176 7.05 7.46

2171

10 2 088 9.00 7.06
10 2230 10. 98 8.52

HE 6 FI3 5 AT, YK I SRR E — &
B, AR 7K pH, WO IR el A, Bl % i2F 7K pH
ERTEE, KRR B2 TS, pH =11 B, %
B R A5 e T3k 93. 8%
3.2.4 #MEARAS T 5t AR E B 0
EAC)

SERG S R TS AR R, IR N
30 ~35°C , KUK 100 1, 3EK R i5 K kb3 A4k
AR H K H 43 4% I E 43 He A 0..00% 0. 01% Al
0. 03% M2 AL s LI s KAl 7 s,
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Fig. 7 Effect of Ca(OH), percent on

SO, removal efficiency
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