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Application of BBR Technology with Bacillus as Dominant Bacteria in
Municipal Wastewater Treatment
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Abstract: The current scale of a wastewater treatment plant in central China is 3.5%10* m*/d, and
the main treatment process is modified oxidation ditch. The original effluent quality was required to meet
the first level B discharge standard, while the effluent quality of the upgrading and expansion project
needs to meet the first level A discharge standard. Meanwhile, the scale of the expansion project is 3.5%
10" m’/d, meaning that the total scale will reach 7x10* m/d. To solve the problems such as poor nitrogen
and phosphorus removal performance, high energy consumption and large footprint area of traditional
oxidation ditch and AAO process, the core process of this upgrading and expansion project adopts BBR
process with Bacillus as the dominant bacteria, which is a hybrid of biofilm method and activated sludge
process. After the completion of the project, the system is stable and has good performance in pollutants
removal and energy conservation, and all the water quality indicators of the effluent are better than the

designed standard.
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IKARBE T2, 5 b/ 45 BRI [R] 249 A 58 T2 1 —
B A HEER (C/N=2. 0) #4558 T. 25 (CIN=2. 86)
%, BB /NDO0:0. 1~1. 0 mg/L) " % T2 4EY)
JI 7 (BBR 2% ) F136 1 75 e 3% (BBR A= 4 e o7 s )
A LA B R . BBR AW Ab BB B 5 2
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Fig.1 Flow chart of BBR process

T E N E A ER, A B R Al
FZE AT TR A E A S AEAT R S R L S AR
i AETE I —Fh T, A AR PR IS Ve AR S, AT
TEDOMH 0. 1 ~ 1 mg/L..—60~280 ‘CHY AT 17T 16
6 ~ 43 ‘CZ A R @K E A . Hod B R ZE AT
PRE Tl b FH T A 7 5 W S A g (] s 2 A AL
WA il 1, R AR v B BILBE 78 0040 il M i T
£ BB OEAE IF EA M T AR Wi, IR B BRBE Y H
Yo ) i PR A 3 A Ak S A 7E BR 445 4F T (DO
1.0 mg/L AR ), 75 A Rk 04 6iF 16 TR A & 5 57
PR ZEG AL TR 2352 B ZE AT T A R
FPARN, T SE BRI A RN S AR A IR B H .
3 EHAKRRELLRA
3.1 &itkERE

A T AR HE K K AR 5 Fr X 22 4F 7K ot B R
85% FRUE KA E , H KK B FRAT (O B ¥ 7K Ak 2
T V5 YW HERCPRMEY (GB 18918—2002)— 2% A brifi,
Bkt AR B 1,

F=1OEiTHEE HAKER
Tab.1 Design influent and effluent quality mg-L™
iH | BOD, | COD SS |NH,-N| TN TP
vk | 150 | 350 | 350 20 40 3
K 10 50 10 5 15 0.5

3.2 IEikiE

454 HEAKOK R S A KR, R 28 A LR
J AR TRETS K AL B O T 25 2R FH DA ZE S0 3 N AR
P BBR 1750 Horbis /K Ab #1R F LA L ik
IKFE D+ A0S B 5 it DTRD #h+ BBR AR Ak Tth + 51 JE 5]
HEJE DU+ 27 R L S e+ AN R T
15 U8R F A Tt + FLAR R 4 + AR A i K " T2 28, et
TKE<60% ., BAR T AWK 2.
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Fig.2 Flow chart of wastewater treatment process

4 EZMFHIET
4.1 FEEMEHKRE

FAS M S P 8 i AE ) Ah, — W TR E e
F27. 0x10° m*/d — IR E#EAL . 22 55 H &% 4 5527
HQM24), B4 0=700 m’/h, H=400 kPa, P=110
kW. 268, BUIR/KZEIEAE] 7. 0x10* m*/d FLAR 2
ROARWE K 4 HRIEGH 14, 38 Q=1 100
m’/h, H=400 kPa, P=220 kW,
4.2 MR HE R IR it

A A SO LR G A, A DR ERE AT,
— TR A A YR 7. 0x10° mYd . BB
B ANAS AL 2 &, a0 3 0. 7 m/s, Mt S5 MRIIE 5
mm, P=0. 75 kW, BEJLILAP ML 4 0. 8 m/s, 5 B I}
] 38. 1's, ZEMifAfar 187 m*/(m*-h) , FUAAN S $2 B b
KB -
4.3 BBR4E4Li:

BBR A Ak i T HUAEE 7x10° m¥/d, 15 2 )3 , 4 A
o7 240 R RIS a4 T, b — A PR e R AR AR
I o BBR A AL, W] s 37 8 — i BBR A= 4kt .
BBR £k R4 A 45 1R 45t . BBR A1 A= P 0 <
15 KR Z B0 N 58 BUA LY Y Ak DL K A
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VA FOAF I AR B 69 BBRBEAJA T 8L K& 22

%395 %18

O FraE i

TR ML X JEK L P [ A RT3 35 K 61T 7S
SRA BN ST 5.9 mx5. 9 mx6. 5 m(HEE5 0.5
m) , A HOKEE6 m 45 FABFE] 18 min, TR 2 75,
PO I AR 2 000 mm, FRALENZ 3. 0 kW,

BBR L : & BBR AE G 4%, 5 IR KB B v
PO TR S 5.9 mx32.6 mx6.5 m (#E 0.5
m) , {5 FE B [E] 1. 65 h, 35 fl (AR 32 T AH 750 m? | L 2 1
T fir 0. 4 kgBOD/m?, % BBR %45 20 &5 , BBR Jig#%
IRIK D)% 2. 2 kW, [RIE A 1 B 1k 15 Je DLE ,
KPEPERR 6 7, FRALTI R 1.1 kW, jth P 55 i S8 45 ol
7£0. 1~0. 2 mg/L.

A WS AL R SE R 40. 0 mx32. 1 mx6. 5
m(H 0.5 m), A BOKIKE6 m, 15 B BF[H] 7. 58 h, %%
FRAAFT 0. 32 kgBODy/(m*-d) , T KUK HE 721, ]
it FE 0%~100% , A1 B3 L 1009% . A= 4 B < b AR U
AT EORFIK I TT 01 53 R A5 A B = AN (14,
24 38 ), FL 1t IS R 18 P LA U R < ER L DO
9.0 2~0. 3 mg/L, ORP “H-80~-50 mV ; 24t Ji i 15
B LA 2B R4, DO R 0. 7~1. 0 mg/L, ORP iy
=30~60 mV ; 3#7t JIE R % B LA RS AE , DO
0.5~0.7 mg/L, ORP 3} 70~90 mV, [&] B 3% th 15 P 1]
A6 (4 245) , B2 0=400 m’/h, H=12 kPa, P=
5.5kW.

Q@ BURAE byt i

PR A Al o w0 R AT SRR, A AU
B IE] 10,5 h, K 4 mo A UK E AL 18 ko
BBR 4= 1k ith , 38 it BBR A= £k b P25 B RN P M]3 &
B, I 2R T RO G AL

LA it < g 3R Ik A DX e s S TRt
UK s S BBR It I 11— &1L BBR % 8, A fki4)
R A R o A AR R T S B 45 R (]
10. 54 h (P IR At X2 BBR {5 B3 I [] 0. 54 h %8
fEVafE R IR 10 h) o HAW 2805 3 i BBR 2
e —2 .

4.4 Zimitb REkHETE H

PR 2 JAE 350 b R B R B el 2 A — 0l 1
TR 3. 5x10* m*/d, >R B IR J8) i J) o i, 4%
T 1w 7 0. 8 m¥/(m®+h) , UTIERTA] 4. 0 h, &
734 m IR 4. 5 m, R AL sh =L

Hie K HEE B AR 13. 20 m, 2243 8, M

JHEJEERIE | N P K ERGE . NN 3 A
(2 14), 84 0=730 m’/h, H=70 kPa, N=22.0
kW Rl AT5RE 2 G (TH14), 5.4 Q=70 m*/h . H=
140 kPa N=5.5 kW,
4.5 EFiRMZE

ARIE BBR T2 M2 17 , i B8 i 4= 9 8 7%
IS PN A b & R Q= L S5 S =
A HUERALRE J1 , BRAT RN K TG K v T A
F TR Y AR, R B A R T 2 9RRT TR A AR Y AR
K2 Bk 5 Ld, B 0. 33%, 1% 2 BEE S
WHOMEEE I 6 AR RE 24,
PAFE 0=32 L/h, H=300 kPa, P=0. 75 kW,
4.6 HFHEHFZIR

2 A B B R BT LB 7x10° m/d, SR 3 4%
BORRME 1203 m b, B DT 464. 4 m?*;
S E R 6. 28 m*/(m?+h) .
4.7 ZI5MEESH

LN T 1R BT LB 7X10* m¥d, 32
M. Bt AR TR E 10 mg/L, eI K 5555 R
65% , ELAMFEE=24. 5 m)/em?,
4.8 SiRBiKES

15 Y b RGeS 7x10° m/d, B 4 it e
b AUBR AR 45 (] BRAE B K B 75 AL B R Sk T
15N 12 DS/, Je & KR 60% .

FEEE ARG E 21 4), 0=60~
85 m*/h,N=3. 0 kW, e 55 [ >2. 5% ; = He b i [
UEHL2 55, 3 U8 THTFL 600 m*,
5 TH&kiHEFE

ZAER Y TR A A LR BT RUE
A Akt R R SR BRSO A, 3 P i 0B RS i 7 BBR
T AR TR A

O VIZEFF R LR 1 BBR T2 2 4EWY
JEE 2 RN 3% M VA A A T2, X COD L BOD;.,
NH,—N TN TP %575 YL A R 1 L BRACR

@ PR R AR TA T $ bR s i T A
A ) P AR T AR B IR AR Wit B A X
W R

(3 BBR A4k F Go A7 R4 B ) 8] 29 1% e 3
PEVS U T 20—, BRAE IS /NI H g2 ik FH b, B
FRAR TR T

@ T LB AR BT AR
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S EES T2AH, BBR %6 B 4i i AR/

& ZEUFF R TE R # SR 0. 1~1 mg/L I 75
T, RERR IS K TP A LY VR B, R A
DLZZIRFAAE BBR T 2 A HITE 0. 1~1 mg/L,
1 Ge A Ak T2 — P A b 38 i SR 4 1 7 2~3 mg/LL,
[K it BBR A= Akt BT 5 1 Aot Ll A% 48 T 20 I < ik
25 30%~40% 5 [R] B P [E1 358 HE A 09%~100% , 4% 52

N I (2 300% ) 087024 65% , R I REAE %

1% 30%~50%",

© T FEMATREA S A BREAR T, AET5K
T BB A3 B AR AL T B R R K R A
AR TR IR, TR I B A OB AIG, ] LAk
G KANERTT R R R GO BT8R
6 BATHRERASH

ZIK AR ) B AR Dok K K e
PRI T — S A bR, 7508 5 K RME T 60%. 2021
AR AR PRAE KK T LR 2.

Fz2 LR HKKER
Tab.2 Actual influent and effluent quality

mg- L™

wig |_cop NH,-N TP TN
HEK | K| #EK | oK | 3K | K| R | K
1A 190 17 |31.14]2.70 | 3.96 | 0.36 | 38.23 | 12.94
28 | 178 | 17 |40.45]222(3.90 | 0.31 |44.40|11.65
3H 155 17 129.75|1.89 | 4.13 | 0.35 | 36.14| 9.96
4H 125 16 [29.51| 1.01 | 3.40 | 0.37 | 32.70 | 12.44
SH | 100 | 14 |21.17]0.98 | 2.52 | 0.31 | 27.19| 9.67
6H 103 14 120.03]0.45| 2.01 | 0.28 | 24.58 | 9.46
7H 96 | 14 |16.57|0.49 | 1.72 | 0.23 |20.95| 9.23
8 H 88 18 |[18.39|0.51 | 1.67 | 0.21 |21.35|11.13
9H 85 14 115.63]0.62 | 1.51 | 0.16 | 17.00| 9.06
10 A 92 | 14 [18.58|0.35]225|0.15|18.95|11.22
117 | 140 14 |27.80] 0.64 | 3.60 | 0.28 | 30.20 | 12.29
127 | 159 | 19 [30.52|1.39 | 2.96 | 0.34 | 35.05 | 12.69
TR AL AR BARAE 3. 5X10° mid,

P 3. 5x10° m¥/d, T H BT N 1. 41000, H
— R TRERRFH 1. 14200, Bt 25 A 0. 34270,
15 K5 e b PR R G232 47 HL #E 0. 28 kW -h/m’,

228 A R 0. 55 J0/m?, L 3% 5 0. 20 J6/m?, 2

%A 0. 10 0/m?, 4iE T LA HABSE R 0. 25
Jo/m’,
7 %i&

PLZE AT BN PR3 9 BBR T2 25 S8 T 34
15 KAk B A W Bk R R TS TR Ik I S8 4 A AR I
i ff R T 2R SR e L B T 8 e R A 7K Ak B
[, T BBR 2 B e Ab , PRt ) S B BEAR 4
B8 CAAO AL 58 T2 W AT K B A5 3 5 [R] B %
T AR S AR D L 55 R S GE A TR A ST
SR ARAR PRI AU N 2 A H B, AT
bR TG K AL B R T
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