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Engineering Design of Joint Facility Construction for Municipal Wastewater and Food Waste
Treatment

ZHAO Xingxing
(Shanghai Municipal Engineering Design Institute <Group> Co. , Lid. , Shanghai 200092, China)

Abstract A wastewater treatment plant ( WWTP) in Suzhou City is a municipal WWTP with treatment scale of 20 000 m*/d. The
reserved land of the plant is considered to expand the municipal wastewater treatment scale to 40 000 m*/d, as well as construct a food
waste treatment unit with 200 t/d treatment scale. The operation stability of system is raised by the anaerobic digestion of mixture of
municipal sludge and food waste. The operation power consumption of plant is highly reduced by the reclamation of biogas power
generation by anaerobic digestion. Part indices of the effluent of biogas slurry is up to surface water class IV water standard ( except
TN) by the enhanced treatment of municipal wastewater unit after pre-treatment. The tail water of municipal wastewater treatment unit
can be reused for the food waste treatment. The joint construction can reinforce complementary advantages. The land use capability can
be improved, the project investment can be saved, and the operating costs can be reduced. It can be recommended as the construction
mode of organic waste treatment.
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Tab. 1 Designed Water Quality of Influent and Effluent

TiH COD,/(mg-L™")  BODs/(mg-L™") SS/(mg-L™") TN/ (mg-L ") HA/ (mg-L™") TP/ (mg-L™")
HEK <320 <180 <180 <50 <40.0 <5.0
ok <30 <10 <10 <10 <5 <0.3

T HEK TN B85, O 1 52 Bl S0 R, 2 Ak
WRHZHZ B A0 T2, TR AL BER TR 5 S
DLBEM LASE AL AL A BR B, B DR 1K TP 3h b, R

Ui R R E W R B LBk b SS, TH B T2 R HIK
FIRENTE T, TH B J5 B2 7K T AE R B A 7K R R
TZmAEmE 1 R,

B LKA T 2R

Fig. 1 Treatment Process of Municipal Wastewater
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Fig.2 Treatment Process of Food Waste

AL BE 2 50 AR A 2 50 TR S Ab B % T i 2
S VAWK R 50 R AL B RSk
3 RTEHETE

4 SR MY A R 26T RS K AL BB TE A T X AR
D58 FH1 8, 36 PRI BLAR T 43 B R 04 , R M AT A
1504 24 500 m?, HTRIbE, BT B 5 R
B 3),

AR A BB 7 6] 452 B T R A O {5
E TS 3 T 2 R A i 1 190 308 , 3 LA LA 4
S8R A

PR IX ), 3 B AL 4 R A 1L R 45 TS
WA TRARAR RS ARSI, RN
T 7 B AR IR T 7 B He A g () S

R B ARAE LG TR | SR B A al S R
JHFVE BRI

VE KA BEX .V 8 K 7 A L T VR TR Bk
AR A BRI, 2 2R AT B KA B
VAV B 3K i 5 TS K AR TR R S A R

BB I R RS TR IS4 TR i
KB GRS A B B 2 1 P
4 FitHER
4.1 BEERMHEGRHEREENL

RGP AT LT B B, LA AR B DR
7 SR , (148 5 50 B 487, 2 R

— 140 —

i B 25 ) AR TR D A E A R A 1 T
et FEEA T 9%, H E S BUR szt R M, HEs
TRAL 3= A 5 e A LT B A, R IR A Ak
Wl AEAE C/N AR 7 AR ) &, (T BUTs
WA T IR R R A R R, R A
F R ATHIE R FACRRZ TR e T, IR
B PRE T RES T B AR A3 W Y SRR 3R
S A T AT I SRR FH AR AR B A
IRFRHERL = S i,

AR TR 20 16 788 kg DS/, %
PERAR 550 90% , 57K F R 90. 3% ; T BLi5 KAk
PP A RIATS IR 7 118 kg DS/d , 4% 4 M [ 1A
TN 50% , SIKER N 99. 2%, TG R AW 4E &=
FIKHER 90% J5 , 58 JFIERHE Ak AT

AR TAR R A iR R E I e T2, T AR IR B
33~35 C, MRIEALFRSLL, R T 2k il E 2
JiE CSTR PRAATHALHE , 5 R VE BRI AT M 1.2
kg VSS/(m’-d) , THALE 2528 50 d, BB K 2%,
THILFHE B AFIHR 15 960 m*,

4.2 BEEYF A

A8 T A R M VAR T A 2B R 2 Oy 80% ,
B e T AR T A R BR R 200 40% , T80 %
B 0.8 m*/ (kg VS) , IREHEM AT = AEHSRA R
10 808 Nm*( % #UE A 21 520 kJ/Nm?) | &5 b 3



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41,No. 7,2022
July 25th, 2022

B3 J XA E
Fig.3 General Layout of the Plant
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Tab.2 Mixed Water Quality of Municipal Wastewater and Biogas Slurry

S HEoK CODg, BOD; SS TN AA TP
A(w’d™)  /(mgel)  /(mgeLT')  /(mgeL™)  /(mgeL7') /(mgeLT')  /(mgeL7)
5K IHE 20 000 320.0 180. 00 180.0 50. 00 45. 000 5.000
B 250 18 000. 0 6 000. 00 5 000. 0 4 000. 00 3 000. 000 150. 000
B et MBR 40 PRS B 250 450.0 100. 00 100. 0 70. 00 45. 000 20. 000
YA 25 MBR 4R IR A 20 250 322.0 179. 00 179.0 50. 00 45. 000 5.200

S5 21,8 d, PPN D0, 1 A 4 4R
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Tab.3  Actual Quality of Influent and Effluent of Biogas Slurry Treatment Unit

iH COD,/ (mg-L7") BODs/(mg-L™')  SS/(mg-L™")  TN/(mg-L™") S5/ (mg L) TP/(mg-L™")
R Fiiv e 264.3 94. 90 184.7 29.70 23.000 2.310
S HK 15.2 1.34 3.7 6.77 0.127 0. 127
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Tab.4 Actual Quality of Influent and Effluent of Municipal Wastewater Treatment Unit

H COD,/(mg-L™") SS/(mg-L7") TN/ (mg-L™") BA/ (mg-L7") TP/(mg-L7")
Sk 6247.8 7915.6 1 746. 50 1 633. 900 30. 800
SR K 148.7 8.0 122. 40 2.530 2.790

LSNPS IR ) COD,, JoT i MR B AR
%2000 mg/L VAR, X FIHRA A b 2R Gem i ™
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Tab.5 Economic Comparison of Construction between Municipal Wastewater and Food Waste Treatment Units
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