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Design of Quasi-Class IV Upgrading and Expansion of a Wastewater

Treatment Plant in Shandong

WANG Ting, LU Liquan, SU Tong, CHENG Tuo, MU Yang, TIAN Haicheng
[Jinan Municipal Engineering Design and Research Institute Co., Ltd., Jinan 250003, China]

Abstract: The design treatment scale of a wastewater treatment plant (WWTP) in Shandong is 40 000 m3/d. To meet
the increasing local demand for wastewater treatment, the WWTP will be expanded by 20 000 m?/d, while the effluent
quality of the whole WWTP is upgraded from the Class 1A standard specified in the Discharge Standard for Pollutants
from Municipal Wastewater Treatment Plants (GB 18918—2002) to the Class IV standard (total nitrogen not larger than
10 mg/L) outlined in the Environmental Quality Standards for Surface Water (GB 3838—2002). The treatment process
of "pretreatment + AAO + sedimentation tank + powdered activated carbon adsorption tank + magnetic coagulation
sedimentation tank + disc filter + disinfection" is adopted in the expansion section. The process of reconstructed
biological system + powdered activated carbon is used in the upgrading section. For sludge treatment, the high-pressure
belt continuous dewatering machines are used to reduce the moisture content to below 65%. The average effluent
concentrations of CODcr, ammonia nitrogen, TN and TP are 17.8 mg/L, 042 mg/L, 8.8 mg/L, and 0.24 mg/L,
respectively. The effluent quality is stable and is better than the design standards.
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BRKT 65% . FEbm el 1 B 48 br i & O TN
NH,-N.TP,

R TKAIE #KKR
Tt H COD, BOD, SS NH-N TN TP
PR
Aﬁmﬁﬂibkﬁ/ 420 200 200 30 45 3
(mg-L7")
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*B”lek?lﬁkﬁ/ 217 87 103 286 376 34
(mg-L™")
90% W 75 R T kK
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KT/ (mg- L")
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(1) FELAR W B2 1t 7K 22

B & 2 Q,,.=0.36 m*/s (25 tk 2 %01.56) . HL%
M R B 22 7 51 =Xk A BR 5 AL 2 25, 4% 1 55 800 mm,
b=20 mm , 2 EE 757, N=1.5 kW, [0 2 Bz 7 ik HL
14,74 % 500 mm, L=3.6 m, N=1.5 kW, /K% 5%
BIKZE 3 H, 0=650 m/h, H=12.0m, N=45 kW /K % 3
B2l 15,2628,

(2) 4% Wit A e v b

PO L 2 Q,,=0.36 m¥s (25 fL 240 1.56) ,2 2% i
o AR S E B R LA B, B=1 000 mm , #f 5%
[ B 5 mm, PEEN=1.5 kW, 23 1 B 75° . BEWR DT
bt B B AR 2.43 m, A ROK R 1.50 m, 7K 1 SRR
faf 140.2 m*/m? - h, B 145 B ) [A] 1=38.5 s . EEBA
JE UL B b 2% 2 2, K B AR 1 (Q=5~12 /s, N=
0.37 kW),

(3) A/AJO J vy it B 475 11 1l 3 5 o

BT - Q,,=0.23 m¥s (ZE 4L 2 ¥ 1.0) , 1 i
Ll o A3 4 7S X T A X PR AR X il 4R X 474
X 5 B HE X G B A . S X AE BRI
TGk 42 X 0.58 h, KA IX 1.65 h, B4 X 7.24 h, #F
X 829 h, J5 B B X 1.83 h, J5 B 4F %X 0.49 h,
15 U8 7 #F Ns=0.14 kgBODJ/kgMLSS - d , 75 Jg /= %
0.80 kgDS/kgBOD; - d, V5 & ¥ & MLSS=4.0 ¢/L, e i
©=16.0 d, HRKIR H=6.0 m, B35 IR H 100% ,
TRA W M1 L 3009% , fre K AR 8 1 346 kegO,/h .

(4) DLTE D

Wit 0,,=036 mYs (1L 2% 1.56) , 1

13t , Bl AR =36 m, &1 Ffif ¢=1.28 m*/m?-h, itk
JE K O H=4.0 mo 25 2% J8 1% 3h B A8 i e
ML, 1% ,D=36 m,N=0.55 kW,

(5 ) 493 A 19 1 e WO o, o T8 e 0 T

B MR Ry 2 J7 m¥/d, AR Ak R B K=1.56, 1 J&
23, EEARTFSEC R BT TR :4.75 mx4.75 m,
A ORI £ 6.00 m, W BT [E] 12.50 min ; 12 &8 S b
ST R SE 2 1.95 mx1.95 m, A K £ 5.95 m, [ v it
1] 2.09 min ; A28 S Bt P TR ST 2 1.95 mx1.95 m, A7
BK IR+ 5.90 m, S 07 Bsf 6] 2.09 min ; 22 5 52 7 it SF 1
JSF (B R SE) 22,50 mx2.50 m, A RUKIE :5.85 m, [T
;B (8] 3.38 min 5 IT JE i 22 17 677 : 13.05 m/h (3
fH ) ,20.36 m/h (WEAE ) , Ui JE th SF 1 RS 2 7.0 mx
7.0 m,

(6) 5% 35 Uk

B - 0,.=0.36 m¥s (AL R %0 1.56) . BEH
EAE U8 7 10.32 m/h, P -F- 3 U8 2K 6.6 m/h , 8 Tt 8 45
B4R 3 m, P IE AL 104, A 0T JE T AR 126 m?,
Wk s B2 P T A 0.25 m?, S Y6 JRI 189 0.5~2.0 ho
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fih 7 75 LR K AT W B, — BE BT N 2 T md, 2
R K=1.56 R HE JJ A ; — B IR XA,
Wt 4 7 m¥d, R R T8 A BT i A
1] 30 min, Wi AN 1600 m*, FHEEEG FLTFHE3
B2 1%, 5) , 0=833 m’/h H=1.0 m N=7.5 kW
BUHKZE 26 (114, 285) , 0=45 m*h, H=32 m,
N=15 kW ; EL [GI T, 0 58 750 mm o
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o AAO AW IO i R IR AR R RO B R A
126 m*/min , 8¢ WL NI BT BSOS R 3 5.
KIABLEE KHLELS FE 84 m*/min, P=75 kPa, N=124 kW,
1A, A8 il 5 /N KL B KL i 42 mP/min, P=
75 kPa,N=83 kW ,2 5, 1 I 1 %, 2R 4 45 il .

(9) JnZl ) el ik

FIRHBR — 25 m 28], jeE ARy i T
BInzyi% % . #INPAC . PAM F%E 28 T £KA 1k
T MELL 2 BR A SS .COD (TP, 4% Ji v S R Ak 76 FH &
WEBhIY EE . IR BRI R PAC, SE N 40 mg/L,
10% JE ST 8O . Bk AT RE3 5,2
188 o B8 0 SR FH 2R D9 95 It e (PAMD) |, ~F- 248
1.0 mg/L, FENNAE H9 0.1% ~ 0.2% . PAM ¥ H1 H 50
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il 2 2 B AT A ORI IR AT R 3 5,2 H
1 o R FH U Al 4 ol 2, IR AR ok
10 mg/L, & FHE R 10%., UGR89 F5% i % FH b
P EE3IS, 214,

(10) B 5 24 8]

T A A FH 2 o RS A #b 78 A sk 5 A0
i 5 R FH 4 4 0%, ST 2280 £ 80 mg/L, 25% JF K EL
AT Eom . B R AHEEIERE2 G 1 H 1 &
T2y A o=3.2 m fifFE 14>, 0 A7 T 1A ) 7
BRI, 2B 40 m,
432 RERES

(1) —W A R g s

PR 2 77 mYd, FEBGENE

a. W BUIR A 480 X 43 B — DX A 401X 2, o0
B8 ey ke A IXC 2 457 B B[] R 4.6 h o

(O3 I/ o [ 7D AN Ml [ 7 e 1
300% , 713t 535 B AE B X 2 T

e BT A HE K IR AE |, 7 PR IR 4R X g 7K i Ak
B A DX 1 BRI 2 A E K

d. AR A XU XU 8 A o R, IR R R
LA U A

i 5 AAO S A3 PO X : PR AR X Bl A X1
BARIX 2 B AEIX 45 XS R AR - JRAEIX A 1.74 h,
BRAEIX 1 H4.6h, BAIX 2 K3.6h, IF4EIX 1129 h,
A1 L A 300% , WK 3.

IR
. =
glﬁk“"z X 1
X
K 03
T R ENRIE
‘ B Py A I :l%ﬁ@w EfE
h&kﬁl

3 —HEUHEERE

FEEA B AKIERGH 2, L8538 D=
2500 mm,n=42 rpm, N=43 kW; NFHE2 45,055
£ 0=1 250 m*/h H=1.0 m N=10 kW ; fsf L £ L S 4%
3.8 m/h- 4>, 17314

(2) ZIAE R G s

PO 2 T m¥d, EEBGENEWT

a. B BAR G 28 X A3 B i — XA SR i 4 IX 2,
3R ) i AECIX 2 457 B EF D Sk 3.89 h

oYL o | Q1 S VA N A I N A v )

% 300% .

c. BT I K IR, AE R DR AR X K S L,
HEIM AU 1 R A X 2 PN K AT

. AR Al XUAIL X o A e, SR R
LA IR A

i 5 AAO S 3 PO X s PRAR X Bl A X T,
FAEIX 2 AFARIX . A X R RIAnT  JRAEIX R 1.5 h,
B4 1 401 by, BRAUIX 2 O 3.89 h, 4F X
13.31 h, [A13% LA 300% , UWLIE 4

TR X BORBRARX 2

4 —HENBKERER

FERA TSR 4 6 5 S40D=4 000 mm,
N=22 kW; HFIJiE 2 &, 5250 0=1 250 m’/h, H=
1.0 m, N=10 kW ; 72 fL £ X B 4% 3.9 m7(h-4>) ,
EPDM #t 1 7114~

(3) M ARG TN 25 R 50

BRI 4 7 m/d, 280, B 50 mg/L,
Tngh S5 35 R PR R EEDIE M, I RERH 1 H 1 &
W, BLE 20 m* B AR 1, B AR I P e 5 2
EHAANEE ST 10 ~ 150 kg/h, N=15 kW, 1 &,
433 FBRRZEHED S

(1)75 Je i 4

AT RTS8 R W=12 vd, Ni5 K $EFR A
e r R Ts e R K 99.2% , 15 e & Q=
1 500 m¥/d ; H V8 5 7K 28 98% , 7S YR T v 4 b
1, FLAE =16 m, V5 P [E AR G fif ¢=59.7 kg/m*-d, ¥k
YA [A] 12.9 h,

(2) 75 Je K ML B3 ol s

P AL FE T 5 9 12 vd, B 55 2 m i & TR
GBS KL 2 &, K5 15 U & KR /N T 65%,
TAERFE] 12 ho

FERA A RGELL KL 2 &, 4 %8
N=20 kW ; PAM 8 R 58— & ; V5 I B2 CIRFF2)
24 0=40 m*h, H=30 m, N=11.25 kW; ¥t K 2 & Q=
20 m*h, H=80 m, N=5.5 kW ; A K MAGZ 1 £ ; =&
B ARS 1 £,
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