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Application of BFM Fabricated Structure in the Design of Land Limited
Wastewater Treatment Plant
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A new treatment facility with a treatment capacity of 1X10* m*d has built in a

LI Hai-ming’,

Abstract:
wastewater treatment plant in north China, and the effluent quality is required to meet the surface water
quasi class V standard. It only took 29 days to complete the construction of wastewater treatment facilities
and realized wastewater treatment by using BFM fabricated structure. After 7 days of operation, the
effluent quality reached the discharge standard, which solved the problems such as limited footprint area,
short construction time and high stability requirements. After the completion of the project, the unit
occupied area was only 0.142 m*/(m*-d™"). The effluent quality was stable and better than the design
standard. The TN in effluent from BFM was guaranteed to be lower than 5 mg/L through the regulation of

carbon source in post-anoxic zone of pure MBBR. BFM fabricated structure has the advantages of
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intensive, compact, efficient, stable, economic and time-saving, which provides a new idea for the

upgrading and expansion of wastewater treatment plant.

MBBR;

rapid construction;
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H AR 275 KA B (5 Hb B e s il 48 4, 0
FEAE— 25 HEAT el B v I FH bR A 1 AU o TR
BF AL 5 T AR St B8 e LA /275K
B Y A R PR R T R
SRR I SR B T b RS K AR R T

A6 77 B35 A A B R T K Ak B E
T FR/IN S it SR B o e PR SR R I L T SR
T BFM 2l AR
1 WAL
1.1 MEE=

25 KA PR T BT A 12x10" m/d, H 7KK
JF AT (k75 K Ak BE ) 5 Y ) HE RS E ) (GB
18918—2002) — %% A briff, LW fi fariz 7. WS
ff S AE AT S AR IR PN BT A — ik ST Y5 K Ak
PRI, BETH AR 1x10% m*/d.

TG K IR K T 5 S PRA AT L BB 2 90%
TR B AR A 2 2% 15 KT IR
{8, KK BB SR 2 A <3 mg/L, COD HI TP 5 3| (4
FEOK IR BE B R ARE) (GB 3838—2002) 1 V 25 /K %
W BIE V2R 5 KK LR 1, &K
110 °C.

Fz1 &It HKKR
Tab.1 Design influent and effluent quality
mg- L’
=] COD | BOD, | SS TN |NH,-N| TP
Peitikk | 580 | 260 | 430 70 50 11
Btk | 40 10 10 | 15(5)" | 33)° | 04
W IREERT 12 CRTHATHE S bR IE ;B R
AL RS AR
1.2 MBEREIZEE
AHT I H G LT RIME -

@© AR SR BT L e Y
b, B TG R A BRSO AR SR kN, BT AT
LA AR, A R o Al T I (1 417
m?, UL 1) AR B B T K A B 1 e I
MW T 2,

magnetic coagulation;

fabricated structure;  high standard; land

combined sewer overflows
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Fig.1 Available land for new wastewater treatment facility

@ EbRME TR E TR TG K K
Jo e B, B E A TS TG K, 2018 4E—2020 4 iE
AR BT UL 2, LA 90% i 5 5 B (4 1 7K 7K 58 e A%
T H PEK KT 5 WV ZRBRAEXT NH,-N TN F1 TP fit) 2=
Bk 2SR O Ry, DR O T2 A R ) I R o
775 [ 25 B KK ARG K, T2 BA R
Pohs Gk R AT H KR TR S ) T
S, HEKOK S A BR A B 8h, N e T 2%
KR T e A R SR SR R AR LR, T2
FLIRF i H 7K TN<S mg/L RE TT -

F2 2018 F—2020 5K 4B 7k K B
Tab.2 Influent quality of the WWTP from 2018 to

2020
Md | COD/ | BODJ/ |SS/mg-| & &/ [TP/(mg-| TN/
/% |(mg-L")|(mg-L")| L") |(mg-L") L") |(mg-L")
95 649 290 496 | 527 | 128 75
90 580 260 430 | 500 | 11.0 70
85 537 252 391 | 48.0 | 105 62
80 494 236 357 | 464 | 10.0 59
B St R W R s KA BT B 1T

FEJ7, R 7E 24 A N S8 OB T8 7Kas 17, B LA
TR it 7 396 5 R U AR R R BT SR P 2 S A e Ak i
T, DAGH 5 S5 R 4
1.3 IZttik

UL YT H Y 5 K AL BT 40 55 MBR  BAF
. AT H#FAOK R SA RS, TSR TE
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K AT A S I N O T XS K A it
e i T B Y NP I VA ) = R UL o T A2
AR, A RS T R A T K b B O, AR K
BT E A R B, KR KA

BFM T. 2, & A4l i MBBR A% L , 54 0 B 74
INZRUTIE— B B T LA G0 HE AR, T2
PRGN A 2 i 7R o BEM A FH 25 MBBR i £ faf 45
SLHT L REARE EEEE R, TE RERZ T L
TR R 0 S — 2 TR 4 e SR FH K
I3 T A S A B MBBR 7K Y [ 0 2, i —
BUTIE AL G T AW RE b 0t R Ak B B
UUVE . 2l MBBR £ [E 4G 58 2 I 2 4], B =k
R RN, ARG KAL) bR T A
JEFEAE 3X10% m/d A5 7K A0 BBk 11, SR BEM T2
1E20 mx100 m A S5IE + 3b 1 5gr el 75 K Ab BRI it
{CH B 30 d BP 58 g3t B 3t it TR, HK
AIRUE LT — G A bR ife, SEPR I K 5 HLAK 0. 067
m?/(m*-d™) , SEEL TR PR 7 b 2T R PR S AR
SEIRAR B REAIE T BFM T 2578 R 7 AR 5L o 414
TFEIRTA T . AEdb TG K AL B TOR T BEM Ry %0
208 2x10° m/d 1175 7K Ab B, SR FH A B4k
BT IF T XAk S, AFH B 100 d B 5E J 5
H et it T 568 KA A5, H K K B B8 R 18
BV R E WK AR 0. 215 mY/ (m*-d ),
SRR A B 26%, SEEL T BFM ZE T LTS 7K 45U
FINEH o PR, AR50 H R BEM T 3178 i o

BFM-B B BFM-M B2
R 7R | ERAR VS
Y4 @
ﬁg A 0 o | -
i
— 0% g 0,0 ) -
o : ® ® .o @ T
S8 —_—e
B C BN, 5B 4 TP F:SS/TP

TSI

1£5
— ?Eﬁﬁ&dﬁﬂe
TV 3 ‘ I

E?2 BFMIZEREERE
Fig.2 Schematic diagram of BFM process principle

2 RIFKEFT R
2.1 IZiR#E

AT TR WA 3, SF- T A LR 4.
HEKICA JE R0, A% T 28 BEM T2, BBER

FHZLHE MBBR LU AE I LM B4 RS R A A
ROE ) BRIERR R R IR AR , MBER F Ay
BT 2 22 SS TP, 44 B K 5 45 3k b5
HK SR T2 KRG &8NNSR B
YK, TG IRSEHE TG At , SR 5 HEL
FJR TG TR K 8] 5 ) R A s Ve AL A B A
IR % 2 80% LA F I /M AL .

& 3

SKAE TEZRE
Fig.3 Process flow chart of the WWTP

B4 SAABEEEEGE
Fig.4 Plane layout of wastewater treatment facilities

2.2 KRG

AL H KR WU oK R RE3G
1%, B8 W& 271 m¥/h, % 150 kPa, N=22
kW
2.3 BFM &%

B B4 MBBR A: it , 3638 8 2 4, PRl ik
B OB IERHER, B AN T, A TEAR R ST 1 R
(6.5 mx8. 0 m, ¥ 1. 5 m, FyfHIE TN B bn i HEL
YR AR R AO T4 Bl 3 AWK R 26— 2%
AKX B A4~T A REVRC 28— P04 IX, 2 8 M REIA
R X B 9 D REAR O SR R IX .
A 29 2 Bk SEIAS DI e XA O R Y
LV TNIRE o B, 48 = Bk A b S A AR s0R
Kefpvhdi e f7. 4 MBBR T 25T 5 B4 X BT 78
YN 55% , Bt X I FE AR Ry 60% , J5 Uf A X 7
R 65% . FGLEFREE ) 10. 75 h, H A EiAE
X 4 3.66 h BidFE X M 4.76 h J5 BL4E X A 1. 17
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h JE PR IX R 1016 he S # A SPR- I Y &
AR, RSF R 925 mmx10 mm, HDPE # it , %8 3 4
0. 94~0. 97 g/em’, A & K 1 F>800 m*/m’, $E I J5
B TK B A sl T BV AT SE iy 2] ik

B4R X B MBBR & PR RS, N=4. 0 kW, 7E
PRUEHE RT3 T (B IR R S . H IR
R EKBRIR , BT 6 & AL R A (4 2 4% ),

B 320 m¥/h, #2100 kPa, N=15 kW , i k.7

I L 300% o 8480 X SR FH G B 7 KUAILGT A= 4 it i
g, I3 5 14), 5.5 X 42 m’/min, K
J£70. 0~80. 0 kPa,N=75 kW, 331 DO 4 2~6 mg/L..

M BOG R 2 241, LA B3k i O 5 000 m¥/d,
SRRl — A 45, S IR At a2 S
s 1 A&, 5 B R 535108 2. 6.2, 6.3, 16 min, IR &
b R 2R S N 38 SR FH ST AR, TRy
S 1.1.5. 1.5 kW TETE R HAME DIVE , #HE
FHE 1.2 m, FLFE 80 mm, 222 i ff1 60° , T 22K 36
m?, BRI T 11, 57 m¥/(m*+h) .
2.4 TRt

GG 18, BT MBS, 8
mx5. 7 mx1. 6 m, FHERIE 2 H (1 145) ,N=2 kW,
2.5 AR

B Pt BEM 75 1) AT B Ak B oo R Jin T
Tl AE 58 B H B b 1 7 A8 e R RS
2 H MG T % . AT H BFM-B B ik 1K i
REE R (ULIELS) , B AL SR AT [ B4 B e 2
BFM-M Bt Wb &, v HiZizfm 2% 5
BFM-B Bl AT 4, A6 PN GBI e b i % 4
TR X i S s AT S0, K g ik 0. 142
m*/(m®«d™) O JEM7K 5 L 17% , 5efl T8k
o7 A2 R S B A ME RS, BT B S AT
L FEE 29 d, P 7 d 5 SEI IR R HERL , A AL i
TR B RS

b. BEM-M B 4L
Sy i

a. BEM-B Bl 5
MBBR 4= #ith

5 BFM#EBRHXLS
Fig.5 Actual view of BFM fabricated structure

3 BAFHR
3.1 IZBETHR

AT H SR R 28 875 7K Ak B ) R 22 1 ek
TEEARIEA T HAN S 31, K 20 °CL I 7 d 5 SEa
AKIEAR, PR TE B 00 SEBRE K DL AR 3
7N, FL BRI K ECE BRI K, B B M B
R KK T4 Ry KA £ v P D A 1 T

#£3 BFMIGRESRMTLIER

Tab.3 Variation of pollutants concentration along

the BFM mg-If‘
WiH | COD | BOD, |[NH,-N| TN TP SS
SEBR | 542.94% | 224.94+ | 59.01= | 68.36+ | 10.58+ | 137.84+
K | 96.69 | 43.87 | 5.62 | 7.06 | 4.05 | 15.08
BBt | 36.79+ | 3.78+ | 0.47+ | 4.60+ | 9.34+ |388.74+
MK | 522 1.01 | 038 | 253 | 398 | 17.42
MEZ | 31.09+ | 3.69+ | 0.41+ | 421+ | 0.08% | 4.56+
MK | 3.95 095 | 038 | 240 | 004 | 091

I RS 15 AT B B SE PRtk KoK 10k (9 148. 59+
591.55) m’/d, ik B T K 5 19 90% , S Fris B B
B £ 11.5 h, #E7K COD BOD, HI TN ¥ JiF 3 AR 3k 3|
BETThRIE, i BEM-B Bt B A= £k Bt 7K COD . BOD, Al
TN ¥ B2 2 3A BT KR AfE , 17K TN MR BE R E MK
T 10 mg/LL, 3 33 W 4% A/O, Tif ik 480 X R P J5E 7K B U8
FEBRAFRAT TN, Ji 5 40 X 8] 92 il Y05 43¢ Jon o 52 B TN
TR BE 25 3%, A A 0 B v A58 1 I i k3, AT il
K TNFRZ MK T 5 me/L. Zad BEM-M B, LA SS
T XAEAE A WL E— 20 5 B IR HH 7K S COD
FE A . HEK AW EE A 3 (59. 0145, 62) mg/L,
KR A B HE L 20% , {H BEM-B Bt K Z & R aT
FEIRE] T mg/L AR YEAUN 0. 47 mg/L, S2Prift
7K SS FI TP 43 51 24 (137. 84+15. 08) . (10. 58+4. 05)
mg/L, Zit A B IS , TP A /D BRI, 1Mt T A A
BN AT B, SS I, gk 2k 2840 BFM-M B¢
A3 7K SSUTP 4301 R (4. 5620.91) | (0. 08+
0.04) mg/L. BFM-B BLARIIE T H KB A B FEE 5
B DL e 2 TP R 22 %, T BEM-M B U 1 — A i s
T TP A1 SS B IR ARHEAC , B A H A B ks e L Tk
THHERObRE
3.2 HEWIERMEIR

BT EAR A Y R RS L] 6 BT R L I 6(a)
SRR AT H (1 55— AR A MBBR i H Hh B 7
AAREE RO, B 6(b) AT H 41l MBBR 277
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MBS . v WL, LR A MBBR 1, BT
R A W IR — % 100~200 pm™, AR T H o
U4 XA ) B TR JE R TR 200~400 pm, 3 3
i T 210 i MBBR H & A 36 M5 U 5 A W R Y S
G PR RT LSS o R A I = s s VR
AR R T B TR 2, A B A
o BB R [ BRE A A B B 1 3 I B 5 T RS
AIBT b AT RE T

a. JEIHEAL & MBBR ¥ b. BEM /L )i
E6 HFEREAFHREEEBR
Fig.6 Suspended carrier biofilm of aerobic carrier
MBBR I ZRE I AT A O TE T8 7 44
JETREWS R AF AL , i 75 BEM R 4L H, 4l MBBR
TERHFER AL GE IR IR & MBBR T 25 i, 4
i S B e SEL FE AT B P R ) AR U A i Al
MBBR T 2R MU R A S . X T IX, i T
PR R GE AL X L gE A7 45 B e, R aT S 8
BT HUA RS ) Ak, JO AA B R 5 TR X fk
SAUIX, D5 G A HE VR A [ AR AR XY
IR 1K 30 Wim' s AT AR FAL G R E &
MBBR BT 28 5, S48 X R HT T MBBR & HI it
i, TEPRIEAE ST A4 T RERS (8 P2 SR HE, TR
WA RER 50% DA Lo ARSI H SEBR i ARBCR A 7
7R R AR AR TS R4, TR S

3.3

b. #F4AIX
E7 ZAUHZRRERR
Fig.7 Actual fluidized state of the project

O SR L A B LT CED BRI 7 EATYN
AW EEAOK T AT T BAU T WM AL T AR
GENRTRACIRZS . P8 B 13k TRt H A7 3K
PRI AV DL , tf S Tt B 0 B AR 52 e R R A Y
S AE ARG ER T2, B0 46 B B, B i Bk A T
K B A e BEFE d B E R 5 &
FRRIARI S 0 HOT , SRR AT BN 5] . b
AL PR A 2 LB U TR, B AR A2 B AR
i 1) DU S5 o BGE Bl S A 5] BeAT BRI 3
RMERRILR

AR
1.000e+00

I R AR B
l 1.000e+00

17.500e-01 17.500e-01

5.000e-01 5.000e-01
2.500e-01 2.500e-01

0.000e+00

0.000e+00 =

a. BT AR AL O b, B S it B TR B AR
E8 kit ARFHES
Fig.8 Distribution of suspended carrier in the tank
P9 Sl 1 T H i 37 53 A IR A Y

K BE oA A KA 52 B AR AR A
R4 T PN AP 45 B AT AU RE AR, Al B T A A
(KA By, AKAARTE B B 1 [a] i #5447
TEINFL BN LS N Y 2 LI = B KAt 1) s
A7, 38 K AR 7L N 7235 i 2l i R e K it
PN AR BR B R R R T 5 1 0 8l RAIE T 8P AR T K
MW AYIE SRS o L FAE I BE 1 2 i K b PN Y K
DA S A v O RE O3 A1, O EL AR DA 2 B 1 5 B
B AR PRIE KRR K N YR BRIz 3l o S
P8 A S B8 7 b R ST T 49 R kR phy R A Y T
% 3 IV, Jm S DR AR AT PR, Jg o B A
AFT ISR BRI K N Y iE Sl

W/ (mes™") P/ (mes™")

l 3.000e-01 l 5.000e+00
12250e-01 /L 13.7500+00 \
1.500e-01 2.500¢+00

K
7.5000-02 [ 12506400
0.000e+00 - i ° 0.000e+00

a. BT R A b. U4 TR R A
B9 KtNmHES
Fig.9 Flow field distribution in the tank
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3t CRD AL, BiE T HA IR 5 50 bRig 17
SR B AR X TR S48 SR S ki T A
HEEMNSHE L,

3.4 WREIETHA

B H MY 4 595. 57 5T, Horh TRE2E ]
k14 223.75 J7 G, B K R E LA R 1.9 JT/m?, B
DK 28 WA N 1. 29 J6/m?, WK #E L B 0. 55
kW +h/m*.

4 Hi

A6 Ty 35 K b F ) g b BRERAR R 1x10% m/d
FR 75 K A B it , T ) Aot A o RN R
e S R A R BER . A% 2R A BRM, I H
SRAGAT AT S, WK 5 HB AR 0. 142 mY/(m®-d ™),
[vi] 2R P 2 P QR Xt A 7 T, I B s S A
29 d, 387K 7 d J5 SEBLAARHE AL, ST R B A
V5 K Ak G M O A . BFM H K & R BR AR
FEIR BN I T3 AR bR, Hod oK A AR
FEMRT 1 mg/L, Hi7K TNV EERRE KT 10 mg/L, H
if 4l MBBR T 20 B i 48 X R P Ak il 452, AT £ e
HZK TNEENR T 5 mg/L, H/K TPRE LT 0. 1 mg/L,
SEBLT i 5 T R SR SR 5 4l MBBR i Ak AR
RAF, Bl XA P T 0 8 4 [ A1 00 H FAIG 50% LA
SR T  REREAE , JFiE O CFD L, ST T AR
ARG TR TR S5 ikiE 1T . BFM B0 H
BN KB FRRAE BT R BT X5 K
JUIRT AR A ATE IR RGNS (LA
B EL T A N R G A BERE T, SR AR
B, Ris KT TR SEAndr 2 B At 1R S

SE Wk
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