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FOW, E OB, W &
(1L LRI RTHEBAEHEA T, LF Fd 250104; 2. F & T w4
FIARR <EA > ARFAENE, LA Fd 250002)

B OE: LALEFRLET A ZRITIAS 20 x 10° m’/d, F A BALA T X 69 AAO + 47 %
Rt T L KRR — % A BRI, PEIREAEA 10 x10° m*/d, EH@At 4 hm’, 3%t &
K COD<45 mg/I..NH, —-N<2(3.5) mg/L.TP<0.4 mg/L, R 2 ¥icE X —B AAnfE, A TP
IR LERERD BRI AES, F R AT + AAO + MBR + ¥4 & 05 & T8 LR85
Ba RERKE, L RRRAERIXAEL, AT 4 &H, TRERG, BATHRMEL, HK BOD;,
COD NH, - N.SS TN TP F 344 %] 4 2.2.11.7.0.3.4.1.9.6.0. 12 mg/L, ¥4k F %474 .
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MBR Process Used in Expansion Project of a Sewage Treatment Plant in
Shandong Province
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(1. Department of Urban Rail Transit Station, Shandong Polytechnic University, Jinan 250104 ,
China; 2. Jinan Municipal Engineering Design & Research Institute < Group > Co. Lid., Jinan
250002, China)

Abstract; The existing design scale of a sewage treatment plant in Shandong is 20 x 10* m’/d,
using AAO in the form of oxidation ditch + fiber bundle filtration process. The effluent reached the first
class A level criteria specified in Discharge Standard of Pollutants for Municipal Wastewater Treatment
Plant( GB 18918 —2002). The scale of the expansion project is 10 x 10 m’/d, covering an area of 4
hm’. The designed effluent COD<45 mg/L, NH, ~-N<2(3.5) mg/L, TP<0.4 mg/L, and the other
indicators should reach the first class A level of GB 18918 —2002. Based on the small footprint of the
expansion project and high water discharge standards, the design adopted pretreatment + AAO + MBR +
ultraviolet disinfection process, and supplemented by measures such as chemical phosphorus removal and
carbon source addition. And the plant area adopted an overall layout to save land. After the project was
completed, the operation effect was stable. The average values of BOD;, COD, NH, —= N, SS, TN and
TP of effluent water were 2.2 mg/L, 11.7 mg/L, 0.3 mg/L, 4.1 mg/L, 9.6 mg/L and 0. 12 mg/L,
respectively. All were better than design standards.
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INARAE 5 KA BT IR EEF 2001 47, it ab ¥ KIGT5 IR & KR <65% . BEH IS FIX N0 &35
BN 20 x 10* m’/d, SR FHEALIHIE R AAO + 2 [P K, 15 /K B AE AR I, Sebriafr K8k
et P T2, KK R ) — %% A drdfi, Bk L 2(18 ~20) x 10" m’/d, B4 i izt H4h,
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HERbR I P B SR AL AS W7 $2 s, i 5 X ¥ K ) #4740
. ZACUE, ¥ 10 x 10° m®/d , Bk FH Hb i
R4 hm®, BARIE TG K AL 3R ), i FAY @ TR G
STV AV N s e = I P 12 731 B P o i W
WE, SR e AT SRR L2 B ii5 /K T REE AR e Ak
1517
1 &K E

PEE TR R 10 x 10* m’/d, AR ¥ (F
B TN RO & T3 i /N Il i it 7 7K 15 4e g IX
Sl HE B A P 3 ) (BF B3 (2017 )30 5 ) ST
ZOREAR TR KEAA<2(3.5) mg/L,TP<
0.4 mg/L; 4 (P rg i N REUNF DA T X T
H A3 HETS i b 7K 75 Y W HE A T b o R ) (B
B (2011149 5) SCHFZER AR TR K COD <
45 mg/L, HAth =2 /KI5 44845 BOD; (SS TN 1/
PAT IR BE 75 K Ak B 5 Y W HE kR #E) (GB
18918—2002) 1) —Z% A Fiifi.

FEA T AR G KA B T ) SEBR IR AK K B

PRETRBOTEAOKB . HABOR B 1.

&1 &t HAKKR
Tab.1 Design influent and effluent quality
mg - L'
Wi |BOD; | COD | SS | TN | NH,-N | TP
K 220 450 | 400 | 60 50 7
K 10 45 10 15 2(3.5) 0.4

2 LERAA

H FA TARZOR K COD <45 my/L, A <2
(3.5) mg/L, TP<0.4 mg/L, 75 5% Wi & ik —
RACFRT L, [R5 SR R 245 70 A U, e T
S gk, B RE kAL B T 7, B & 2 R
AAO + MBRT %,

AAO +MBR T ZH KK R, B R BB R
I, ELRBSE IR TV Hh 55 U8 7K 43 25 Bt , 92D i
XK AR AT b i T far BB TR, 59 A, BSR4 R BT
b Bl ARiEAL, 3G PR, AT A AR TR,
HETZRAELE L,

o
% 200% | |
- SRR
i it ¥ =
Ak il K a1 = 5 PR\l | 1| =
# N t# i i SR ik
W @ W @ | i o s | 8
o i 3009 4 4|
A = 1 I 37
i5ishiz |1 e FABE  500%
K e
[12] iy
e [ wwm [
B1 yFEIEIZHE
Fig. 1 Process flow chart of expansion project
3 IAEAFE 4 EZHMFYIT

TR 4 hm® T XV AAO KL
T JE LA RN (6] S RAIL D7 | e R = A —
A, HATTOH (AAO S 42 %5 B it , bl
Fragfl BT XIS BRI

AAO B o3 5 AN ERE , s — AN iE
WAV RS 84T TP AT LR AAOA J5 3 0s17 .

MBR 5 B e iof ] a2 A~ SRR 2 1, HL el T2 9T
FETRR, BB 30 x 10° m/d, RS R 5
M AN Xas 47 .

R ARSI LA T 2 RERE

4.1 HEM Rt KERE
FEASAN S KR 5t , e Il e sl 2 &,
FEMHERIE EE 1 800 mm, M55 [A] Bt 20 mm , % 55 )
F 1S KW LA KPRkl | &, g3 1.5
KW 5 7K 2 B hy T 28 A R B - AR T B K, 8
FIA A XA TR TG KA S &80, G 0 =
1355 m’/h,H =160 kPa,N =90 kW
4.2 YIgH R RSITRD it

e Il AU B 40 A Al 3 2, A% Bl 2R Gl 9
1 800 mm, HF45[EIBE 5 mm, AR 1.5 kW A
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IR e R — AL 1 & BRI 1.5 kW,

W ACUTRR 1JA8 2 3t , BRI 58 2. 9 m, A RUK I
2.6 m, /K4 EEITE] S min, HFXRAPHL 1 &, LA
2 BWRANAE WK B AR 1 B BRI 2 &
4.3 i ith B AE LB A&

MR S B iz 17 B0, 7K SS #w, A B E ak
400 mg/L, B E AT LAREAR 2 7 B2 2k PR ) 0t s 282
AEACAL BRI 0. I 5 AAO SN A i, 4
it B R 8 mox 50 m, SR AR 4 @ B A5 W ML ;
K s AR FH AR AL AR A A 4 25, A Al S5 2T 800
mm , WA 1 mm, D)3 2.2 kW, [ b 2 90850
WEE 4 5.

4.4 AAO FRRE:

AAO J it 188 2 3, DR R4 4R
A5 B a4 5 1. 66 .6. 55 8. 17 h, i it i )
—ANJHRIE P B RE AR, BE TR A R B T R A
Jo B B, R 2 A AT R L Ry 500% |, B4R
b 2 B4R 15137 BE oA 300% |, 4 Tt 25 K 4t R 37
bR 200% o AR N TS IR R 6 o/ L, 151
FfiH 0.06 kgBOD,/ (kgMLSS - d), Jeiks 14 d.,

MBR Ji53th - £ [ 04 24. 1 L/(m® - h) , &%
KIEE R 31.3 L/(m? « h) 5 EFLAR 0. 03 pm, i
7696 4H, FALH JBEA A il 44 i, R FHE Kk g
U ML B Ak 2= A2 e PR i PVDF Hhzs
CRAET R IR B 12 A%, A TR 8 M IREA , A B
12 57845 77 7K %, 0 =548 m’/h, H =100 kPa, N =
18.5 kW ;22 4% CIP 2 2 5, 8 iof A8 4428 1] S BX fis
i) F BTV CRERIATS R 2 /5,0 =250 m’/h,
H =150 kPa,N=7.5 kW,

157K #E7K BODs/ TN SF-Y5 {8y 2. 78, R I 75
SEBOMRBR LA SR A R, AR TR R

AR R el B AU
4.5 M#ABREIINEESER

T — N m 25 18], RSF R 29 m x 17..45
m, e A FH T B PR 0 USRS AT A R BN &R B¢
FF BRI = S BRBOm R G RBRIRE I R 48
A1 £ BRIERH SRR, TmAE 4 it

BN BT, R B PR BT 30 >, I
240 HRATEE A3 90 kW,
4.6 HXHEBE

SXBLE NI E 8 & XL, Hidr 4 G G
KWL, K& 160 m3/min,JXU£ 80 kPa,280 kW, FHF
AR B4 R 2 RETE AL, KU 117 m®/min,
KUE 40 kPa, 131 kW, FF R
4.7 BRI&IT

AT AR AL PR o i AE 2 N, V5 K AL FRAG 304
KA B A, 256 G % AP ik B
U A W i A o R S X IR S b
PR 90 400 m’/h, BEi X R 90 000 m’/h, 2k
BLORHL2 &, KiE 45 000 m’/h, P =2 200 Pa; %
BENEIHRKIE 1 6,0 =12 m*/h, H =400 kPa; 22515
WMAKE14,0=6 m’/h,H =400 kPa,
4.8 TiRAME

A TG Je b FRAERE V5 Je Wk it + =y He s e
ML R, el Wk An i AL B, R K <98%
ZRUEWLK G 5K <65% , Bl Ja ¥ i K Ja 115 8
BB HATHER AL B TR B A g —
St
5 imATAR

ZYE TR T 2018 4R IK 5 K, 2019 4E iz
17, & PRk KK BT W2 2. AT UL, Hi7KoK
B L F it iri

Rz 2 LR H KRR

Tab.2 Actual influent and effluent quality

i H BOD; CoD SS NH, - N TN TP

WK/ (mg - L) 82.60 ~108.00 | 273.0 ~359.0 | 204.0 ~465.0 | 29.34 ~46.70 | 40.50 ~56.80 | 5.05 ~7.70

WK/ (mg - L) 2.05~2.44 10.0 ~16.0 4.0~5.0 0.21~0.48 | 8.25~10.50 | 0.06 ~0.18
WK/ (mg - L") 2.2 11.7 4.1 0.3 9.6 0.12
SEH RS % 97.7 96. 4 98.8 99.2 80.0 98.3
B K R (mg - L) 10 45 10 2(3.5) 15 0.4

6 ITRKFTFIETRA
T A 53 575.23 o, Hivh TR B %
g 37 836. 21 7 It. iE4THLEEZ Dl 0. 46

kW - h/m®, 2551 %% 0. 30 Jo/m’, Ho AR B E 3N 2%
FH-50.20 jT:/m3 Fikho BT ENA N 2.01 7T3/m3,
B AR K 115 Jo/m’
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