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Application of Biological Aerated Filter with Multi-mode Operation in
Advanced Treatment of WWTP

QI Ya-ling, DI Jian-ying, LIN Jia,  LIAN Bao-liang, LI Qi-chen, = MIAO Xue-na
(Beijing Capital Eco-pro Group Co. Ltd. , Beijing 100044, China)
Abstract: The effluent discharge standard of a wastewater treatment plant (WWTP) in southern

China had been raised from the first level A criteria in Discharge Standard of Pollutants for Municipal
Wastewater Treatment Plant (GB 18918-2002) to level IV criteria in Environmental Quality Standards for
Surface Water (GB 3838-2002) (except TN<15 mg/L), thus the biological aerated filter (BAF) for removing
COD, BOD,, TN and ammonia nitrogen, and magnetic coagulation sedimentation tank were built as the
new advanced processing units. The three possible influent conditions including only ammonia nitrogen
exceeded, only total nitrogen exceeded, both ammonia nitrogen and total nitrogen exceeded are considered
in the design of BAF and each design condition has the corresponding influent and effluent quality and
process design parameters. Based on the traditional BAF, the influent distribution mode, the carbon
source dosage mode, effluent reflux mode and aeration system have been optimized and improved.
Through flexible operation, the BAF can realize nitrification only, denitrification only, or simultaneous
nitrification and denitrification, under the condition that the effluent quality indexes of the existing
secondary biological treatment process do not exceed the design condition of the filter, which reduces the
operation risk.
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W AR Wkt (BAF ) HE 08 )= 0 A P 5 B A% RE AN
A= WIS ) iR S AR A D RE T — 1A%, Bl T DAAT R 22 Bk
157K T BB PR YR HLY , ] LSS BN AL B
BRi LS E YT LR . BAF AT 373 Bk it
(C¥y) A A (N ) At (DN )2 420K
[F o B AT Rtk AF AL SO AL D RE P A — Fh U LA,
AT B A 3 s B e g 42— Fh i LD R I 2H
B TEMBLIG KA BRI B2 AL B T B3 BAF,
i Az E A, o] R S AL AU A
[ 20 A AL BB A S AN TR P RE R 5K o B LA 7 JE 3k
BTG K ] RARIUE B, A 2 2 K0 BAF B9 K&
BT BL o
1 IAEBL
1.1 KR KE

RIRBLG K AL BT R AR YT R T H B AR
12. 5x10" m*/d , K EEAEE R BN 1.3, 31 8. 35 h?,
Bl AT 1B AT, KK BRIAT CREE 5 K AL B 15
ey HE PR E) (GB 18918—2002) ) — 2k A Fiff: .
PR SR K P AR 2 R K IV 2845 HE (TN<15 mg/L) ,
HAEAR B A R AR, A
PR AE S A LLR N St . $R bRy T AR
KR AR bR AT SE PR st K B AR 1

F1 R B IEBETHKRFIRIRETEFRIBITRR
Tab.1 Design influent and effluent quality and actual
performance before upgrading and expansion

mg- L'
moH COD |BOD,| SS |NH,-N| TN TP
itk | 280 | 150 | 220 40 45 45
—ZG AR 50 10 10 5 15 0.5
Mg K IV 2
. 30 6 10 1.5 15 0.3
Frife
= TR M - - - - -
3131:/]?%%[3/]“ 159390 68~ | 176~ | 27.6~ | 35.6~ | 5.8
HEk 121 | 500 | 40 463 | 11.5
AR PR 1.4~ 0.92~ | 10.5~
19~54 2.62~8 0.4~0.7
HK 6.0 3.2 18.5

1.2 RIFIEZITE

e 1 AT, AR R bR TR M AR bR A TP
COD & & TN, SEPryE/K TP It & T e, 817
B 2 A K B 25 70 CR A R iR ) , (H IR TS
JKAEBR ) R BB BEDLTE T2 B, DU ROR 22 | [ It
fb2E 15 e RGO WA R, S 8L pH R,
PR G PTG o P L B AR TR LR A TR
BEVLTE M o TP bR 7] 45

BB Hi 7K COD M A A 20% I B g ik 3
PEARELSR o HeSEPREIK 7K T 95% M 23 e A% A IR
ARG SF Y A FRRE 7« BUR A SE 3t 45 B s [R] 4 8. 6 h,
75 9 7 K 0. 2 kgBOD/(kgMLSS-d) , S 4 48 1tk
(1975 P N 7 700 me/L, 52 %) 5 PR A iz ik BEFR
il , B e i AT 3K 10 000 mg/L, 34803 B IG5 k2 )
[Fi] B 2% R 332 ) T K OB |l DX I AT RN S 0 U
D AT, A A T K A% T A A ok B X s T TRt g
b TAREEWOR & BAF #F—25 LBk COD Rz A

PLEBR K TN 8 bR B Sh K, 2 2 3
R AT A F R B AN, T 3 A 8 g e A
AIAEE. KA TR W E & AR
E , SEPREK TN $8 b5 i TR THE , #% 55 BR K BT AL
W, B il AR Tt 725 AN 2 L A B TR 2 0.5 he PRI
TR BAF HA LAY fig , 78 TN (19 6 24k
FREAIE, PR T 09 T 2 AR E 1 R .

e
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Fig.1 Flow chart of upgrading wastewater treatment

process
1.3 BAFiZitEX
TTHE R A AT, BT (% BAF 7] R 1 I 3 Fh
85 50« OUE It 1 7K 220 U i K A o 5 @38 Jth k7K
TN R 3 H 7K A o 5 DU b i1 7K 20 0 TN 349 3 1
IKFRAE, BT LL b3 R T % %, Bk iTih
AW 2,

Fz2 3Fh IR THIBAFi&Z It HkkER
Tab.2 Design influent and effluent quality of biological
aerated filter under three different conditions

mg-L"!

i H COD|BOD, | SS |[NH,-N| TN
TR e S
B R
TR AR A o
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2.1 EXEIHSH

BAF 5[] §2 72 D7 K 4 As Al L B b sk IR K
M RV BB RSN 18, T
BRI KL, A= kit 12 4% , 4545 0k
MR 10 mx8 mx6. 8 m, i JE 1 FH 80 m?, JEKL)Z 5
3m, ARUKIEG6. 3 mo R A Y kLU kL,
Kt 3~5 mm,Ky,=1. 1~1. 6. 3FPiit LI BAF (1
BT SRR 3,

®3 3MiLIT TR T BAFMIRIT S
Tab.3 Design parameters of BAF under three

design conditions

WO | AUt |1k [ A AL R ik
EATREURS 11 6 St 4, Tl 8
519 H /% 30
BARE AR B K A1k 19 792;
11364 | 20833
#/(m’-d™) itk .10 417
JEH/(m-hT)|  5.92 10.85 | ffitifk:10.31; 4k : 5.43
KRS/ | NH,-N | NO,—-N |[igfk NO,—N fifif:0.59;
(kg-m™-d™) [f77: 0.16|F 1 0.32| f%1k NH,*~N i 757:0.11

Fovp T80 3 (A A B g A ) < I8t i Stk oK
A 2o B DA X I B4 0 BE I AY E K 4 1 R
N EC T B HE AR A, W] SE LR K X 50 0 E 2
FTA 1B AT B DA o 0] VR I S A A AR X i
4 [mL3AE 9 K S R 2 B, DR [l 3T
AR AR A5, n] S DA I 2 ) 23 E 28 4T Y BORH
PUEAK o SR A A% A 2 7K S 08 s 2R 7K I 1] 3 v
FRTEE 5 YA, S T 7RI SHy R A At K R AL A%
HZK BT B, 1R 5 5 15 Y ik BE 24 BEANAS - 2
T, BRSBTS ER 4, iz ki S K = A
1.4 mg/L TN} 14. 62 mg/L.

x4 RHRSHELRBELEITIRSH
Tab.4 Design parameters of filter with simultaneous

nitrification and denitrification

I H RAHICUERS | AHALUERS
S HRK 5/ (- d) 79 167 83333
k7K NH,'-N/(mg- L") 2.35 3.12
B HEK TN/ (mg- L) 17.11 19
kg 7K NH,*~N/(mg-L™") 2.35 0.5
k& 7K TN/ (mg- L) 10 19

BAF 5 [A] (5 2% J& BOD, 2 FR G Ay | A Ab 77 L
fiFg 1 2 BR B A A = 7 TR B ALk B i v K 3

PPk FEARAIG , 445 15 S W 25 R ff T H R4S 1 A
B TH B N Rk e R AN R . DRI
BA BAF FHF VR B A PR A B B 2 Al Akt 1) 98
BRI TE 6~9 m/ho SRS A U8t PN A8 U5 I
KRGS I, B8 R A5 I E 10~20 m/h.
2.2 A&t

R 97 1 BT A Y A DR 1 SRR AN DR
Sk, HETT R A A K A SIS SR I UE Y
BRI YR AR <2 mm, [R] I 308 Tt 4 S AR I B
42 mm [ P FLA RS AR A
2.3 HEKERiEIT

UL PRHEXT PR AT B SRR T 6 4%, I HEIE A%
Wi e KR . BRI 2 45, 2 Skl R
i) J& 2 BEAS DR A BC MR B . 5 088 T s
JER B R IE TG oKL B 2 B 5 1A R s B A
Bo 5 1~6 KR RS T B R IR A A IS
XTI 4 3 e He 53 B 1 — 2 23 [l A 1m0 3 3, [l 3
Y T S A L RS o

B B 2 R
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Bkl kR Vokihik
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Fig.2 Layout of intake channel of BAF
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2.4 BRRF&IT

TETDR AL BT B, $e5 G Wy vk JE 4550 1 B9 e o
AR, A o IR XU 2 S Bk <2 AT e, i
W g o 0 v BRI U AR T g R T
m*/(m?-h) &It

BT ARGA PR 58— MO AR DB 5
ST BB SR, I — Bl e X IR S —
o Rl PIC B 2% i b R R3S SR B IR, HLT R
LKL b PR ANIINE R Cu M & g =B ]
FAK , BEFE R 450~500 W/(m’-MPa) . 55 —FhiBuk i
G s 2 AT 9/ B KWL 3 0, $ IR, REAE <400
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W/(m’+MPa) , {H 25 U8t 25 By BAH H3 X, E DL i) 45
& 110 S RIS X S 1

Sy i e T SR IXUBTL P R A, A A D o g R XL
B YRR E A AL AR S R, T ZE R
FiA:

O WESIFEREAR
LT

@ ATEIFEE A B A PR e
F13

FEAE R v g A v RS B TR S fi 45 11 11 1R
S
2.5 WRIBEFMIZIT

BT 2 PR IR BN 77 =X, ATAR Hig iz 7 Tl AT
RIGHERE.

O FEJEM K F B LIRSS RS
B RIR RN BB IR AN . % 2GE M T
AL A AL 4T T 00, vl e 1 0 S R 1k B s
H1~6K5

@ £ BAF SR B 1 Firs i B 2 MR A B
AR SRy IR AR . 1% 05 S AU i s 1T
T, AT B A AB TS R 1~ 124
2.6 KAOEEEIT

Ab B 7K 2 3 A 43 R 1 T 1 KA Y B
] 53 e 25 45 DEAS N, T AT DB AR 2E KR F R — = R
7RO 28 3 P K Sk 8 % IR T I Y K AR D8
SLANGERE, H3 124 26 kPa, JEAK YA /K S H K HE B
H RV 2 B K K Sk PR 2 3 kPa, B Sk R
29 kPa.

2.7 A&

HEAE 1) ik T =X K A — B A e — K IR
BB K PR AR 3~5 UK, I 34t 30~45 min,
HoroK e B 24 30 min, SPEZY 20 min, AR
Py b 1 75 K Ab B TR B R BV ) (HJ 2014—
2012) , K YESREHL 12~25 L/(m*-s) , {Hil i K iz
BRI, U AE W RRERR R, AN, SO
IR, PR A 42 ATV 58 8 R 20 L/ (m?+s) , K P 5 J3E
5 L/(ms),

SOKIRA PRI, S < f K i [F] B aE Ap
b, 77 1% 1) A8 £ K, IR P KL R 2 LR
BLCATE Z ML) | A B BE 46 550 FE RUAIL (25 <k
T RHL O RHLEE ) |

LML oG AR, AT S

3 BATRREBRASH
3.1 ZHENITITITRAE

2B T AT

T T UAEAL) : O~ 1248 AT, 4T HF IS 1 T U8 A% 1Y
7K A R RN A o S A R 7 28 F IR TR T S
I DR B R R R, AR O Ak R v 2 A S R FH AR
LI E SR B . A ML R T
G Wy ik 3B 58 R, AR AR B A UE S 1 AT ALY

T 2 A AR ) - 0~ 12 4% AT 9, S A BT <
B AT IS AT IR B K BRI o B DR BN 7E 8 i
oK o DR EE AL PRE IR IR AN 2 | 75 B IR A2 #F
AT AR A B RS R Rl . a2 | 17K DO
F1TCOD 14 722 £k 58 ] Wiy A ) J5E 1 AR AR 0, 25 1R K
DO # K BB REAIC, 7K COD 3tk ol 8 17,
U R C A —EEH .

T3[R AE AL AL ) « BB ARAS £ 0~6 4% AT
W A v PR S S A UEAS , [RD 5 E R Y YE LN
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FEAz A7 U8 10 T 7K B IR | S A A D8 e A [l g A i
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Fig.3 Change of effluent TN and NH,"~N before and after
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AR TR Y BAF BRAAH B 5 981 T,
Pra Wy 478 Joim’ s BALIB AT A T, FLAE
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0. 216 Jo/m®, B ¥ % 1 4 0. 072 Jo/m’, &1 0. 288
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