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MBR process design and operation effect of
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Abstract: The phase | design capacity of Zitong industrial sewage treatment plant is 2X10* m’/d. Pretreatment plus
hydrolysis acidification plus A>’O/A-MBR was adopted to treat wastewater discharged from economic-technological
development area, and the quality of effluent met the specification of a level grade one in GB 18918—2002 Dis-
charge Standard of Pollutants for Municipal Wastewater Treatment Plant, in addition to TN<10 mg/L and NH;-N<
1.5 mg/L. The designed quality of influent and effluent, selection of process flow, design of main structures, the de-
sign characteristics, and the actual operation situation were introduced. After 30 d debugging run, the indexes, such
as effluent quality, SRT and quantity of reflux, basically met the design requirements, but the amount of carbon
source was relatively large. Use optimal scheduling operation, through mixing with domestic sewage, could improve
the influent B/C ratio, which saved carbon source dosage as well as solved the problem of insufficient scale. The to-
tal investment of the project was 120 million yuan and this project reduced the pollution load of Tong River, im-
proved water quality and protected water ecological environment.
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2x10* m*/d , iz 175 7K 4b # S BE J1 38 F 4x10° m¥/d, H
o Tl 5 K & R 2.5%10° m/d, 2B T 15 K 1.5%10°
m*/de AR W BT — W TR, H K K B BR TN A
NH,-N LLAh , Ay 3 AT a5 K b 3135 e )
HE B AR #E ) (GB 18918—2002) — &% A #5 #iE , TN<10
mg/L, NH,-N<1.5 mg/L. A T2 #& 11 ¥ 7K K fiT
W1,

F1OEITHEHKKER

Table 1 Design influent and effluent quality mg/L
B K HK
COD 400 <50
BOD, 125 <10
SS 250 <10
NH,-N 40 <1.5(3)
TN 50 <10
TP 5 0.5

TE 455 A <12 "CIF NH,=N A9 BT i 20K

1.2 ITZEBRRRE

TZEBHEHZELUTHEHZE: (1)) X EA
110 kV & FE e 28, + A 548 4K; (2)BOD,/COD
SEIME R 031, AR R 2 5 (3) Tl ¥ 7K SR KK £
KBS B 57, I B R R K 5 (4) 28 TF XAl i HF 28
S Z X5 KT 18 47 w8 K5 (5) H UK TN<10
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Fig. 1 Process flow chart
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TA 3 ZR G850 R 3 FE 4 AL < RLAK A+ 4
S P RS A+ AT b R TS L S SO

(1) RS M+ 48 T2 D o R AR B 52 11 R AR Ry 4x
10* m*/d, ¥ & 2 & o] 5% =A% H B 75 B, A 2% [a] B
20 mm, FELERIGK P ECRIETEY) . TR bR
W E 3B E 2 L&, 16 R,
36 . WIS H M 0=600 m*/h,H=13.0 m,N=45 kW,
AR T2 55 ok A R S5

(2) 4t A% W+ 02 DT b o 3T B Ol 4x10°
m’/d , 4 A% B IR B 2 15 00 I 1 AR A B S AL A A T
Bt 3 mm, £ 8 H T B 5K RN BT, U
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PRAIE 5 22 AL PR AR IE o BRSDTRD M 1R 4y 2 4%, ik
TT 5 BB (] 4 4 ming, B K B K COF 3 3 R 0.08
m/s, LS = N 4 m*/min,

(3) Ut o o T 3 32 B R T O K
K5 KT, 0 3 B R T AR 28 R K T K
SV AR T K . PR — I 1 g,
HEML P, Sy 2 2 MR S K 1 B
8 h, HHEHR ST K 53.35 mx41.75 mx6.7 m, 15 % 2
JH 14 ,0=600 m*/h, H=9.0 m ,N=22 kW ,2 {5 25 §fi ,
2.2 IKFRERAL th R RE AR i

(1) 7K fige 2 Ak o 7K A R A b 35 3145 BE B ) oy
6 h, @ N F 8 44.9 mx28.9 mx6.7 m, £ E B A4 HL
Wy R A Ak B 2ot R A ) A KA TR Ak B B o R 4y
R At A5 BIL W o A Ry 7 SR ML, 4 v R K 1 T 2R 4k
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(2) JBEHS Mt o TS A M SR FH P A8k Al =X B8 s Al 2
£ oM REB L mmo AEHEER 2 45, R H B US54
5K fg R Ak A
2.3 AO/A-MBR &%

(1) AYO/A A=A+ R o AE ) s it 2 A T A
R A% 00 b B G SR, A0 458 DR 403 . — G i A0t L 4 4R
L R AR AR, S R IE] 13.6 B, IRAAUIX
5= B B R 1.7 b, — S G 4 DX 45 BRI (] 2.4 b, G 4R X
{5 B IF [] 6.5 b, — i A8 X4 B I T) 1.5 h R 4
B E] 1.5 h, SR SF R 55 mx36.5 mx7.3 m. [l b
h s I 1] 2 4 450 2009%~400% | B 48 3 [ 3 3
— 2 kA b 1509%~300% . — g B E R A
100%~200% . 75 U8 B3 B it e 8 o < Bt 10 o/ L f
SUX R G 4AUX 8.0 o/L— L BLAX 6.0 /L KA X
5.3 g/Lo &I URIE 22 d, BAV 5T & MLSS B 75 U6 1t fi
0.04 kg/(kg-d) (LA BOD, 1) , A <K b R 6.9: 1,
R A 8 AR, JFHE AT, BRI 4 R4 2 BR
HRETRA R 1650 m*, B THARIE <16 L/(m*+h) , fZ4H
PR 28 27 4E PVDF I, L4£<0.4 pm.,

(2) BRAE P2 A fa] o JREA: 7 4 ) 2 kA7 7K
UERE R V. BLmKES B (4H 14,08 210~300
m’/h, H=10 m, N=18.5 kW ; iX & 4 i3 3& J& 3 . i %
7 min %S BES 1 min, REHREIGQH14),0=
280 m*/h, H=10 m, N=15 kW, JEI HE KHL 5 &
(4 H145),0=20 m*/min, X JE 60 kPa, N=30 kW ; fic
A WA RN AT IR IN RS .

24 HESMEERS

F2 fh 3 75 1 VT 45E B B E] R 40 min, SR RS
TR 4k 0 2 (BN R 15 mg/L) , H K A g ) Py ok
WU, FZ T Ina ngg 5 e Bk &4 7= 1, LA
KT PR B AR TE IR 57U L B e ok R o S o o 5 1

T R A R A R R ESR 2 1T
B AMET R 125 kg, THRE2RTH 14, Q=
90 L/min, H=8 m,N=0.37 kW,

2.5 SiRBAKEMB RS

(D V5P MEAK ZE ] o 5 Je B A T0) 1 )8 o 4
Hle TN 3.1 vd, it e E K E99% , KI5 &%
KR 80% . KB LA K~ 26, 111

%K 3 S 20 m/h, AR GRT 9 195 ke/h, 22 E
TR 2R FH 2R s gk e L 4% n it Ry 16 kg/d

(2)ymzinl . O EBRBE . BRBE2 R R AR A
FALE (PAC) , 8 17 me/L, 30 2 A= 1k it 1
IKHEAE T LAR TR E0h 10% . ZAEmEIT R E 3 &,
211 145,04 100~300 L/h, P=0.3 MPa, N=0.25 kW,
QBB ] . 2% kK K 5 C/N . BOD /TP [ HeAH
INFBETHE , 2 5 i W K TN Rk, I % &
HEK B IR AN B, B 2 R A AE R #h T IR . i
N R CIN=4 B, R A fe 58 4, AR TR k7K C/N=
2.5, A7 AN TR R o

LRI (mg/L) = (4 = €0 /C) X C/m”™,s
Horf1: C o HBHHEK BOD, mg/Ls C B HIEK TN, mg/1L;
n KA LR N A L BOD Y i, H0.52,

MR A B R AN M 145 mg/L, R H 2 1R 4 [
PRVl S5 BN, 2 %6 — IR Ak SRR A A 5 B 1 T
#BE S0 2 000 L/h,N=5 kW,

3 &S

(1) 2R 7 X Tl 35 7K Ak 38 33 7K oK 2 R K it
14 T B0 AR Al i B R Y it 34 A K i R K BT, R T s
K B AR A 26, PR T B ) Sk 8 e A W X
5% e MR 7K K JB AR Ak RN 7K B O B I,
Tt S AR K B R Tk 2 A K

(2) 2R FH K fif PR Ak b 4 125 2 K AT A= Atk . AR T
FEBE IR K B/C A Ry 0.31, A F| A= 1t 40 B s o
SR K Stk R A T 25 6] R e ik 28 K 4 1A LA 147 7K
fife 2 W, AT AR 5 95 K B/CY S A YT T SRV 95 K Ak
FRT R K it 2 AR AR Ry WAL B T2 B AR TS
KA AT A A 3B 17 25 R WS B ) Ol 6 h B is 17
RO

()M ise B PR AL . — Z ik A i . )
it At R Bt e Ak TR B 2L, B B 9 A/O BRI R
N 5 2 il At S B PN IR R A Ak A BRI AT
B Sl SHf i o A, i — D BE R A AL R K BR A A .
W B LK AR 7838 47 R HE K R M43 T £
JR AR X R — G 48X, Ay DR 4R B R I s Ak i R 72
SRR IR M ARG R, AT RRE &
o] 900« 55 — Bl ¥ U e 9 22 - G b iy o , DA 4 HR A
S Y 35 U8 Tk BE L 75 U8 LI LR 200%~400% 5 55
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B St A o VR VR I 2 — G Dl R i g, AT
A A2, TR A W TR B R 1509%~300% 5 55 = Bt
G S b R i [ S PR AR b K 4 R R AR
TG UYR I 1% B IR A WO A A e (K, T LAV BR A AS A
Xt 3 Tl 11 52 ) () sF 2 BB s i e R R, R LA /b T

P, KK BT 15 U8 U8 I | 0] 9 it A5 48 bR S AR 3k

&#E*oﬁﬁEIwﬁmLﬂr%%ngﬁ
11 000~12 000 m’*/d, A Ny — A & i+ B AL 1 55%~
60% . PG H & A Ge it Tk R K HE il &= 29
9 000~10 000 m’/d, A= i 15 K HE i & 2924 2 000 m*/d .,

HiRETA RER/ACIP 100%~200% o & . .
5 IR # MB#E, TS IR EL L Ly 100%-~200% 2 F 0 Tl BE K 0 i 9% ol HERE T
4 BITHER 7K, i E S 3T R A 2N DRI e AR 45 15 it 18 7E
L ke AN LA e e e s
41 FARBEBTHETE g RIS X ARG KRR D, Wil
TR T 202148 3 BT MRIE (T, %k 304 BETRIGS dIYSEERIEHROR LR 2.
F2 AR AR B kKR
Table 2 Influent and effluent quality during commissioning operation mg/L
H 01 K HK
’ coD  BOD, NH-N TN TP ss COD  BOD,  NH-N TN TP ss
3H27H 315 75 34.5 48 3.6 178 34 6.9 0.42 8.5 0.43 <5
3H28H 329 78 36 46 4.3 184 37 7.4 0.38 8.7 0.37 <5
3H29H 388 106 39 52 34 217 39 7.2 0.51 8.9 0.43 <5
3H30H 379 94 42 51 3.7 203 38 6.4 0.49 9.4 0.45 <5
3H31H 386 99 37 54 4.4 224 44 7.3 0.55 9.7 0.39 <5

A2 2 Al AL, RIS AT 5 K 32 G Y 4R b
YIRews Bt i okoK TR . SEBR K BOD FE A
qummmmmWﬂ%ﬁﬁﬂ%@ZM%ﬁm
T K, SE BN 2 175 me/L, X H 8 i
3.5 to PACH & 297 25~30 mg/L, i T B it $&
oL, EEE T AR IUR RS B B K BT
b S BRI U8 TR B A T~8 /L, U R M TG U8 IR ik
JE R 5~6 /L, ¥R T &G Jewk B, F 2 Tk
R TR BT R, 0k A R TS TR
42 MRUBAEBITHRAR

FEVE B Bk T AR W U5 K b B (3 T AR
15 000 m*/d) 28 FF X Tk ¥5 7K Ab B 3 i AR 16 15
7K Ab B G R R B AR SR 30 000 m/d, H R AL bR iz
TR R 21 000 m’/d, 5 B H 7K 7K BT B % 15 AR HE T
— HARIATY . A Tl KA s 7l
O TREN S PAC I 25 FE 1 , 075 S8 8 o O f A FE
D 8 A R AR s b A B | R ) O OB L Y I & = 1 2
TF XA 1 15K B8 e AL b o3 i ds K. &1
DXl ¥ K Ak B T T3 T G K A TR UL T5 K
BN RS E M i F T AR R 43 20 6 000~

AT AR IR IS AT 1), T K BODSBAR O 7 000 m* A= 95 ¥ 7K &= Tl ig /KA 3
PRAE H K TN A TP 3545, R 50 AT PAC 42 2 5 i K PEAL I8 B 5 4 H —9 H P 2 3k 7K K Bz 17 %%
BAT B PRI WAR 3.
®3 4R—9AEHHHKKRESITEHELSIT
Table 3 Average influent and effluent quality from March to September mg/L
1 K Hk
’ cob  BOD,  NH-N TN TP ss coD BOD,  NH,-N TN TP ss
41 384 143 45 56 4.9 186 46 7.5 0.69 9.4 0.48 <5
5H 378 136 43.5 52 4.5 177 42 6.8 0.63 9.8 0.44 <5
6H 363 131 42.8 53.4 4.6 174 38 6.3 0.57 9.1 0.42 <5
7H 366 127 44.2 57.5 5.1 181 40 6.9 0.64 9.6 0.47 <5
8 355 121 39.8 51.8 4.3 165 35 7.1 0.51 8.8 0.39 <5
9J] 374 132 41.9 52.3 4.7 183 44 7.9 0.56 8.7 0.46 <5
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Z),E. BHETVF K MBRIE R 537X EFRFR

HR 30, N4 Ay AT R4 IR BE IS, Tl is
TR AL FR T S R 2E K 5 24954 17 000~19 000 m’/d, 5
B2k K K 38 B B, BOD, A TP 445 346 41, NH,—N Al
TN ZAZALEL /N . CTRANSE PR E 24 R 1~2 vd , 7EK
1G24 AR 1 H R I T R Y 309%~50% .
PAC A& K 5~10 mg/L, 25 #5087 30%~75% , &
TEPR Ry A 0 o ol A A R A ) A B o

5 45iE

AR T AR BT B S 2x10° m*/d, 2R F Fl b 2+ 7K
fift B2 1k +A°/O/A-MBR Ab B T- 25, & Hb il F2 R 86 i
(9457334 w?) T H ST H 1.2447T , b 3 A
N 1.74 76/’ s KK B R OB TS K AL B 5 Yy
W1 HE AR ME ) (GB 18918—2002) — 2% A ki i, Hirh
TN<10 mg/L,NH,-N<1.5 mg/L. 75 /K &b )~ kb P 5
K HE AL, % TREXT T 808 W VLK AR Bk 2R
BB AR BRI 2 B HOR I R XY & e A E R
=

S & ik
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