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Process Design of Solid Waste Wastewater Treatment Plant of Taiyuan

Circular Economy and Environmental Sanitation Industrial Park

WANG Han, XU Min, GENG Zhen
( Wuxi Municipal Design Institute Co. Lid., Wuxi 214005, China)

Abstract; To solve the problem of the treatment of high concentration wastewater in the process of
domestic waste incineration, kitchen waste treatment and other solid waste treatment and disposal in
Taiyuan Circular Economy and Environmental Sanitation Industrial Park, a new sewage treatment plant
was built. The design capacity was 1 200 t/d, which mainly included 750 t/d landfill leachate of
incineration plant and 450 t/d anaerobic digestion liquid of kitchen waste. The core treatment process of
leachate was “air flotation + regulating tank + internal circulation anaerobic reactor + two-stage A/O-
MBR”. The core treatment process of kitchen waste anaerobic hiogas liquid was “air flotation + regulating
tank + two-stage A/O-MBR”. And “ centrifugal dehydration + thermal drying” was used as the core
treatment process of sludge while the water content reached less than 30% after dewatering. Then the
dewatered sludge was sent to the incineration plant for incineration by sealed vehicles. The trial operation
results showed that the effluent quality was stable and corresponded to the design standard. The total
investment of sewage treatment plant was 130 million yuan. The direct cost of wastewater treatment was
23.5 yuan/t.

Key words: leachate of incineration plant; anaerobic digestion liquid of kitchen waste;

cavitation air flotation; internal circulation anaerobic reactor; MBR
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Tab.2 Design effluent quality
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Fig. 1 Process flow chart
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Tab.3 Design removal effect of each unit

5 A H A/ COD/ BOD,/ NH, - N/ TN/ Ss/
* (t-d™") (mg-L7") (mg L") (mg- L") (mg-L7") (mg-L7")
el B IR 750.0 70 000 27 000 2 300 2 800 11 000
BUEWTF K 750.0 63 000 24 300 2 300 2 800 3300
DA N4 H K 750.0 12 600 3 645 2 400 2 800 1 000
MBR 7K
o 1 200.0 12 000 4 000 2 300 3 000 1 000
(G IR
MBR 7K <1200.0 <800 <400 <40 <150 <30
4 MM A B17 i PRI 25 4, 32 A 4G = A 40 A (B A 2
4.1 TAIEES ) Jeiit KA K RGeS B K BHRE (B 2

TARR T — HE A AL B, Hb b 5 Dy
WA AEMIL PRI A PAC F1 PAM N2 & K&
TSCHLAR, T S8 DB A 5 3 2 T T R it LS
TR ST A B o B (R S RT: Tiad 38
[A],38.3 m x25.6 m; 32T 5, Hi T 0,9.0 m x5.7
m; B IERIETIM 1,30.7 m x25.0 m x6.0 m;BJE
WM 2,10.2 m x7.5 m x6.0 m;%& BB IEY
W,10.2 mx7.5 mx6.0 m; S {FFEEM,7.5 m x
3.5mx6.0 m, FERAE BAHIBIERMILL £, 4
PRE =50 m*/h, M 1.0 mm, N =2.2 kW, fig &
VERSGE, BT, FEIL4 B, 508 0 =20 ~
30.0 m*/h,N =4.07 kW, FlEi5 AU0E L 103705 B
MLEE . % PAC Rl PAM il £ M B0 2s & 855 1
WK P B UE AR T VB R T 5 PR 42

FE
4.2 RELERS
4.2.1 TZRHSH

©  wIf 4 IR A RN g, IS AT, R
Q,=200.0 m’/d,#7K COD =63 000 mg/L, 3K
A COD £ & & = 80.0%, %5 B i fif H 10.0
kgCOD/(m* - d) , LA LA BN 1 326.0 m* 3T
HARE (9.0 m x22.5 m, AREAL 21 m, e KIEER
bR 6 s 1, EFiiEh 2.5 m/h,

@ WHEZ K 0.35~0.40 m’/kgCOD, HE,
PR 11 340 ~ 12 960 m'/d (472. 5 ~ 540. 0
m’/h)

4.2.2 FERERS
PRARSN X : CLR YA IR DR A8 S0 e 4 & ik B

E,00.8 mx1.3 m) FBKEE, RKETEHRES &,
0 =120 m’/h,H =350 kPa,N =22 kW, JRAFI 45
BFHE44,0=10 m’/h,H =600 kPa,N =7.0 kW,
HEAITUER 4 2,0 =50.0 m’/h, FFARME 4 £,
PR 10 m® 15 SS304

AR SR FE X T OB E AR 1 £,
?13.0 m,V =1000.0 m’, fii#4 i PVDF , S 4Ki547 %
770.8 ~1.2 MPa, JHABEIHEXAHL 1 &, 1 000
m’/h,2 kPa, 2.2 kW, #HB WML 3 &, 13.3
m’/min,35 kPa,15 kW, AT BHE 2 i, JEFR
Vs HARPEKIE 1 £,0 =600 m*/h, H)# 11.0
kW, PLC #, H 8l KX,

4.3 MBR BAYIR MRS ZEE
4.3.1 MBR J5A= 4 52 07

HERISEN, FEAULE 3 AIFBETT I =%
A/0 b B FRVER I LR A 2]

TEBHC TR 25 °CL, BT MLSS 10 kg/m’,
A4 % 0. 065 kgNO; — N/ (kgMLSS - d) , %
FHAEEE 99% , =31 S Ak it B A RS Rk 4 200
m’,— % A AL E 3 000 m®, 4% ik 3t B
1200 m*, A5 UEHE 17.35 d, Al AL AN TR H A= 1k
Jy0.022 3 d7', COD H 4t P& Jy 10 713. 6
kgCOD/d, B it—Z Attt A 3 2R N 6 134.0 m’
Bt Atk NO; =N g 160 mg/L, 5t —
DA ALK I 45 B IR (F R ) S 1.5 hy —5%
TEACTR AW 103 L 20 . 8 m Pt i /K S A FH 26
F40% ARG M AR N 10433.4 m’/h, H
BRI ARTE TR 170 vd, NESGHEIER 6 &, Bt
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Jit PTFE , SF-#453 %3 50 8.5 L/(m® « h) , e Kt
JEE A 10.0 L/(m® + h), BEEHFL 5 868.0 m®,
PRI RL 12,0 m? . FRISHRACR 490 37, B MESR
50 L/(min + %),

(K 504 . — 1= MBR 24147kt 1 3, K H
T, PGk A0 WIFEE 3 4isdT ( 4LAL BB 1R
PRAH K, 1 20 A PR TG VH ) 5 R b 70 1R Bk 37 ok Tt
2 g, BRSHILER 4.

%4 MBRA/KMEHHISE

Tab.4 Parameters of each structure in MBR combination tank

W A Boms | BERSH, |BER &fz HRT/
A (mxm xm) 25/ m d
g ik 3 | 13.6x9.65%x9.5 | 1050 |2.62
— ik | 3 [18.15x14.85%9.5| 2156 |5.39
R A ) 9.0x6.5x9.5 468 | 1.17
Ak |3 9.0x6.5x9.5 468 | 1.17
JEE, 2 3.1x3.1x6.5
4.3.2 ZEH 4N

A, MRS 96.9 m x 13.7 m, L FE 4
] 3 XUBL G 28 FEALp PR 2] | i Fe e e
() AP BCHL ]

FERA: AL KBRS 6 B,V =3.0 kW;
A2 KB FESR 3 B,V =3.0 kW i H1IE 3 &,
Q=600 m*/h,P =18.5 kW Jii I 158 5 5 o7 B /< 2%
128 &, b1 i PP, BAANIEMES 12 30 ~ 120 m’/h, B~
MEHE K 15 ~25 m’/h, IR 45 M6 ~20 m®, —2
AL ZE 6 % ,400.0 m’/h,230 kPa,37 kW, —
LSRG T .3 B784,400.0 m*/h,230
kPa,37 kW, ZZmsfbiftimGHaE 6 6,3 67428
4 ,200.0 m’/h,160 kPa,15 kW, 75 EIZE 6 &,
100.0 m’/h, 115 kPa,5.5 kW, FRIBFRE2 &,
25.0 m’/h,370 kPa,7.5 kW, MBR i % 5 &,
30.0 m’/h,100 kPa,2.2 kW, &8 MBR Js4H {2 7
A, B B R A 550 m® ., & JEFI MBR 4L 5
Y1, PR AL 432 m®, A Ak R KL4 6,
2 7545 ,90.0 m’/min, 80 kPa, 160 kW, % J5f f5ig2
PERWL2 4,12.6 m’/min,55 kPa,30 kW, BJEWHR
NEEPE XML 2 & ,22.4 mS/min,SS kPa,50 kW
4.4 TFiRBRARFUHRS

TERWSEC AR5 TR A 58 120.0 v/d,
REF TGV 7 21,5 v/d, MBR Fl 1508 &
170.7 vd, 15RERK SN 312.2 vd,

K Y 15 e A, 4.0 m x 4.0 m x

3.35 m; {5 eAbsEE G I B, A, A ds 5 e ik
ZE[0](20.0 m x 10.0 m) 25 Je BB [H (9.0 m x
10.0 m) 7598 T1E1[(29.0 m x8.0 m) ,

FERERAS G MAELS S 1 &5,01.5
m,25 ~30 r/min, N =1.5 kW, 5RIEN 1 &,
Q=20.0 m*/h,N=4.0 kW, J5JiERHBFHE 3 4,
20.0 m’/h,200 kPa,5.5 kW, Fp=C B0 B KL 3
£,0=20.0 m’/h,N =45 +15 kW, 7K TChhig g
kAL &N =7.5 kW, RTINS e s 2% L 1
E,N=11.5 kW, {8150k 1 &,B x H=4 000
mm x400 mm, V=40 m’ ,N =7.5 kW, IEEZ kL
1 4,H715.0m’/h,N=5.5 kW, {598 T1biERHI2
42 4,3.0m’/h,2.4 MPa,11.0 kW, {XIET576
FAHLL &, bR L F 4, Q =20.0 m*/h, N =
110.0 kW, ¥#13% 1 JE,Q =250 m’/h,N =15 kW,
BHIEIRE 2 4,250.0 m*/h,280 kPa,22 kW, #H
KIGHFE 2 4,100.0 m’/h,320 kPa,15 kW, #iz
Bthgh 1 £, F =100 m’, 5REMRIL 3 B, HEFH
BTEEER A 300 mm, L, =4.0 m,N, =4.0 kW; L, =
6.5m,N,=7.5kW;L, =6.5 m,N, =7.5 kW, 175
TR 1 )8,V =25 m* ,N=2.2 kW,
4.5 SMEKERS

AR S 1 8,39 m x 4.2 m;HEZK 1
JFE, 4.1 mx4.2 mx5.8 m,

B B HLR FEPEAS A 1 &, 0=120 m’/h,N =
1.5 kW, 4 HEZE 3 &,1 6745455 ,60 m’/h,500 kPa,
30 kW,
4.6 BRERES

FEEL B LRHL2 6,0 =32 000 m*/h, X
J£.3 200 Pa,N =45 kW, HEXFRRAEYE 1 &,
SPAIEFNE AT, A HS R 32 000 m®/h, B R B
FENM AR R ) 25.8 m x 8.0 m x3.0 m, N & IH
BESERHMFE R IR > 25 s, Br RIE XN BRYEM + TRk
o+ A YR, R VR BRVE TR PR OK R A 2 &, 60
m’/h,35.0 m, 11 kW, EYEMEHRKE 1 &,60
m’/h,250 kPa,7.5 kW, FRVAW/ TR N2 5 E 2
EV=1.0m,iERZITE% 2 4,500 L/h,0.8
MPa,0.24 kW,
5 AR

TG 2850 5 A E ARz 1T
FrEc, BRTZ UMK =5 329 650 v/d, 4 5 1H W
EK IR B2 250 v/d, RIS TT BBy HLAARE | K
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Tab.5 Influent and effluent quality during trial operation
mg - L™

o H COD | BOD; |NH,; -N| TN SS
w8 1K 1000 5200 | 3000 | 3200 | 14000

i

1 7KI#50 ~870/100 ~200] 2 ~15 [180 ~240| 5
?f?f%f:ﬁ*fsoggg 4?180880N 232880~ 340880~ 344280~

{fgﬁmthﬂmoo ~980| 200 8  P00~270, 6
HERCPRME | <1 000| <400 | <100 | <280 | <400

6 K LIEAT AT

ZIGKAC I SRR 1.3 42T, Horp R TR
G 6 400 T 70, WA %4 M4 %t 6 600 J1 G

HRAEHISE BOT B, 57K | B8 17 A (Ui
b ) N 23.5 LA EHTIHF R KB HL 2% ), H
2Rl 2 2.0 S/t ZEIR RN 1.0 Jo/t LBl
18.0 7o/t AT 20 2.0 70/t i34 0.5 50/t
7 4iE

@ KIFIEFRZ TR D7l el 5 A A B 3
SMFIEL2 000 vd, IR 1200 v/d, 22
FIEH B R B UEW 750 v d AR R (&>
RI5IR) R KK )450 v/d. FF 800 m*/d fiEl X
IR B 2K AN HESE B THEHE o

@ VEAKTTB UL FER L ATE + T +
AR AR A% + B A/0 - MBR” T2, &5
WAL BR A« S0F + P85 + B4 A/O - MBR”
TZ.. 7€ MBR R4 3 AL KA L it

STV TR 77 3, BET A T B IE R AR G AN T
BRI CRIEHH ) , X7 4EAE 8 BHR W0 18 R
ATRAAT A 95 — 241 A A b 1) — 2% il A i v 4k 2
Ab3E

@ IGIER B LK + T BT, At
HUS 155 KR <30% , K 8 B 40k Z M
SR I LS I

@  AVGRAEE)T EAEYEN 1.3 4478, T5 KAk
HUE B TIA R 23.5 T/t
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