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Abstract: Treatment effects of biological aerated filters (BAFs) on ammonia nitrogen and organic
matter in urban micro-polluted river water were explored. Ceramsite, zeolite-ceramic composite and two
kinds of elastic fiber materials were utilized as fillers in the packed bed with an effective volume of 150 L.,
and characteristics and performances of the four kinds of fillers were compared. Nitration loads of
ammonia nitrogen of the two granular fillers were higher than those of the fiber fillers, and the optimal
HRTs of the granular filler BAF and fiber filler BAF were 1 h and 1.5 h, respectively. The average
ammonia nitrogen removal efficiencies of zeolite-ceramic composite filler and ceramic filler were 94. 6%
and 93.7% respectively when HRT was 1 h, and those of two fiber fillers were 89. 5% and 92. 6%
respectively when HRT was 1.5 h. In addition, the removal of ammonia nitrogen by the granular filler
was mainly concentrated on the filler height of 60 — 100 cm. HRT had a great influence on the inlet
pressure and effluent turbidity of the two kinds of granular fillers, but it had little effect on the fiber

fillers. When gas-water ratio was 2, the removal efficiencies of ammonia nitrogen and COD of the four
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fillers were better than those when the gas-water ratios were 1 and 3. The investment cost of fiber filler

BAF was higher, but the operational cost was significantly lower than granular filler BAF.
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Tab.1 Main indicators of ceramsite and zeolite fillers
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Tab.2  Comparison of simulated river water quality and

actual micro-polluted water quality
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Fig.3 Change of ammonia nitrogen removal rate of granular
filler BAF under different HRT
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Fig.4 Change of ammonia nitrogen removal rate of fiber
filler BAF under different HRT
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Fig.5 Effluent ammonia nitrogen concentration of two granular

fillers BAF at different heights
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Fig.6  Effluent ammonia nitrogen concentration of two fiber
fillers BAF at different heights
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fillers BAF at different gas-water ratios

<45 .



%365 H17TH

b E %k ok

www. cnww1985. com

B HRT 2y 1.5 h i}, 4 FECRHSE UK N 2
X2 A COD 1 L BRAICR e, Wb 41 — Pk Ky
KL LT AESORL 1 ZF4RIE0RL 2 1P B R L B R 00
H98.0% 97.7% 92. 1% 94.5% , -3 COD Bk
RNAT N % 50. T% 45.3% 54.7% , 35K K
3 I, X EF OB S AR COD £ BRAFZ M AUR,
ORI T AR i A £ R U, bl A W B vk 2
BB

B FAS A EORL A g A B e - 9 ik
2 0 A BRIEDRE L AP B 30 AR AR — 3, HAG 2L
Z W ELR TREBR AL BRI AT 20 B, PR UL 7E UL
HORA IR $5 58 A HEA T 40 BT X Lo o AR
SRR 150 L Fo, ki k BAF 18 HRT 2y
1 h, 27 4E3E08 BAF (s fE HRT Jy 1.5 h, Horp ks
Wrig 2y 1 800 JT/t, il A1 Ak 24 400 JT/t, B bi HEFH
BERER0.926 7 g/em’, Wb A HEFL B EE R 1. 19 g/

4 BADHT em’ o DR AL 3 a AL S a THEL, W 4 FhiEk
@©  BBRA BAF P BURHESTNA UN L 4 FrR
R4 4 MIEBNE R KRR A
Tab.4  Price of four kinds of fillers and investment cost per ton of water
BRSO (R H 4b 3K (F0R Bt B A/
oH 150 L) /It HRT/h 150 L) /m’ Ffi/ a (JC-m™)
; - 3 0.04
AT - Bk 160. 8 1 3.6 S 003
. 3 0.06
Fig s 250.2 1 3.6 . 004
3 0.17
E2 R4 iFi=h o . .
TR 1 450 1.5 2.4 5 0.10
3 0.23
L YEIE R . .
2 YEIER} 2 600 1.5 2.4 ; =
@ BITHA m® x0.065 kW - h/m’ =19.008 kW - h,

BATHAALG 2 N T ok MR SR 45 o
BRI BL SR A HEAT LA

F R SECRE BAF (3K HE ok 2.5 £F 4 SR
BAF iy S0K A 1.5 #E1 75, PIRh R DR BAF
IBATRIZ N 6 d, FP 2 4E IR BAF 11247 )%
MAZy R 12 d, R BURLIE R BAF (1) HRT 25 1 h, P
FREF4EIERL BAF 1) HRT 24 1.5 b, 38 A 850 R
¥ 150 Lo7E 12 d P, BUORLECE BAF | S 35y
43.2 m’ A YEIFUR BAF (A AbFiEE 4 28.8 m’

WORLEDRE BAF 75 12 d (NG ST sk,
Horp R b PRI SN 10 m/h, bk R 5 m’/
h LR 4R BAF 52 s e 1 Ik, Je sk e < it
6 m’/h Pk KRN 3 mP/h, H 4 FhEEDRH R
YERR PSR PE 5 min, FEAKEK A L PE 10 min
I

PLHBIH A B Turbomax A5 XU K & 7 i 7K
HevS Z R ), FpA g S R AR R 2 0. 15 kW -
h/m*, B HE K I FERL R 290 0. 065 kW + h/m’, |
XFTRURIERE BAF, 75 12 d N 1Y@ 4T B SR K 1Y
FEH R H:43.2 m® x2.5 x0.15 kW - h/m® +43.2

TE 12 d YERIEDRE BAF JEFG 5 BE IR, S o
VR SUR S g K IFE L R R 22 x [ (5 +10) /60
h x10 m’/h x0.15 kW - h/m’ +10/60 h x5 m’/h x
0.065 kW - h/m’] =0.858 kW - h,

FE12 d YAEAR B KR R 43.2 m?  FE L3R 1 0.8
J6/ (KW« h) 71580, DU A SR IECRE BAF (1) i 7K iz
TTAZ) H:0.8 55/(kW « h) x (19.008 +0. 858)
kW -« h/43.2 m’ =0.37 55/m’,

PR SR PELT 4RI R BAF 75 12 d WHYIZ TR
K FEHL Y 8.352 kW « h, 7E 12 d NEF4EIH
B BAF LRk 1 UK, S Bg ORI S i e i 7K 1Y)
FERL T 4 0.257 5 kW - h,7F 12 d NZF4E3208 BAF
JEAbFEK A 28. 8 m' AT ZE R BAF ik iz
FFRARZ N 0.24 50/m’

LB AT BT A T AT DLA A R
LR AR SEORH A MRS 2 i T BORLIECR) , HL el T4 4 DR
BAF JJrg (1) HRT #:4< , PR AE 5 Uk SEDR R A A 7]
F1A) Ak 3R i 5 B B A P U e A R T g g R A 9
I NAS  (HLT4EURE BAF (38 47 A 22 B A%
TRORIEDRL, HL R T 0 38T 0T ] K B Ak F K

- 46 -



www. cnww1985. com

TP AR, SR B R AL W B AL B AT e TR A AR

#3645 H17TH

BER, TUR SR 25 ) Hh B4 ™ () 3 2, B
IEREL BAF X 7K A F0 KUBL A 45 #E BT R, 72 52 bRz A7 4t
P b )R B ey, DR Ot > SRRl T o ) B S
KWEITR], SR 0R BAF (19 20 504 2 1 Bk i
RLIEEL

MIEORL R R >3 a B, @R AF A SR 1
B PO A E R LT AR IO 25 Y B4 J5 4 <3 a
I, PG PEAL PR SA AR AW A0 — MR 5 S5k
5 %t

@©  BORLIURHY S A 2 BR AR B T AT 4
BE I Hk A - Bk G R " A L BRSO & T
BeRLECRL, FEK D4 BB E) 2 0.5 h 544 Nk A1 -
BeRL2H & OB Y S5 R A L BR T K290 0. 44
kgNH," = N/(m’ - d) , 1fij B s SR B K 2 A/ 25 BR
FATLI A 0.37 keNH, = N/(m® - d) o BFPREURIIH
BE BAF i fzfE HRT 24 1 h, X AWML 2k A4
FEIERH op &Ry, HLh A i A R s

@ Y4 HRT Jy 1 h B, 4808 2 B sk 7 far
FE Al 0. 17 keNH, =N/ (m’ - d) , & TEF 4k
1 /50.16 kgNH,” =N/ (m® - d) , A ORIER 5 175 Y
Y EBRBOR , P 4EIE0R BAF (1) HRT 456 41,5 hy

@ WA — BRI H KR G PR SRR B
% RS (T Bl A )G R TP, 2 AR SR L
KRS FRE v T UKL SRR (B AR Is AT i B TP AN AR AE
JEJT 78 Ak, o] DAE 3o S 7 gt R AR 2 R B e B R
Wris 17 i3], AR g s 17 R 5K, S i i il A 3¢
o BURLLEEL BAF [ B gk A I % 5 ~ 6 d, T
LA ORI T R AT LSS 12 d L E

@ HRT Jy 1.5 h i}, 4 FpEORBYLESUK R 2
X2 AN COD £ BRACR B (5 T 4RI R} T 75 1Y)
UK BV, BT AR

®  FTF 150 L HUBIE 7 RS 17 800 L3R, 2
GBI T A KB, OB R i Bk 3 a
IF, PR IEDR 2R 5 A AR [R] , SEORL S 4 JE 0 <3 a B,
ORE DR P04 SEDRE B4 S5 30 > 3 a B, £F 4 10
BB

SE

[ 1] B R BEH A, 45 [ (A Yy BoR i Bk
Wil Qe R B FE [ ], B ER 2%, 2009,30 (11)
3306 - 3310.

Qu Yanzhi, Liu Cao, Liao Rihong, et al. Treatment of

(2]

(3]

(4]

(5]

[6]

(7]

[8]

(9]

47 .

micro-polluted river water by immobilized microorganism
technique[ J]. Envrionmental Science,2009,30 (11)
3306 —3310(in Chinese).

Fedp e WG R BURE A5 R HE A T 2 e 9%
[J]. thEZKHEK ,2012,28(16) ;15 - 18.

Zuo Jinlong. Characteristics of micro-polluted source
water quality and selection of its treatment process[ J].
China Water & Wastewater,2012,28 (16) :15 - 18 (in
Chinese) .

L7 BRN Y- BRI B AT R SR [T]. R
B TR,2002,20(3) :7 - 11.

Ma Jun, Qiu Liping. Biological aerated filter and its
research progress [ J ]. Environmental Engineering,
2002,20(3) :7 =11 (in Chinese).
MR, PRAHE, FIRPE, 45 B AR IE b B R A 5
Rl ATt ,2017,36(3) :1077 - 1083.

Zhu Jiale, Lin Yan, Wang Xinze, et al. Research
progress on nitrogen removal by biological aerated filter
(1]
2017,36(3) :1077 - 1083 (in Chinese).

TG, Bl o R R R X BAF AL BRBTS G
KT KAEFEHEA ,2010,36(11) ;78 - 80,84

Yin Yupeng, Lu Shaoming. Study on modified down

Chemical Industry and Engineering Progress,

flowing BAF for treatment of micro-polluted river water
[J]. Technology of Water Treatment,2010,36 (11):
78 —80,84 (in Chinese).

PRHL Y X B H 2L, 5. G - BAF il CAS b3S
GEmK AR EBESEL T ] 45K HE2K ,2010,26(1) @
60 —62(in Chinese).

Qu Yanzhi, Liu Cao, Liao Rihong, et al. Comparison of
micro-polluted river water treatment by G-BAF and
process [ J ]. China Water &
Wastewater,2010,26(1) :60 —62(in Chinese) .
X, e, BRET. Wi - B AR s
AbFRREE ROK BOKIRER [T ], Tl VK 5 &K 2005,
36(4) .10 -12.

Liu Jinxiang, Lou Jinsheng, Chen Chunning. Test of

activated sludge

treatment of slightly polluted source water by zeolite-
ceramics biological aerated filter[ J]. Industrial Water &
Wastewater,2005,36(4) :10 —12(in Chinese).

Rozic M, Cerjan-Stefanovic S, Kurajica S, et al.
Ammoniacal nitrogen removal from water by treatment
with clays and zeolites[ J]. Water Res,2000,34(14) .
3675 -3681.

FhZRE XU, A 4 B AR IE T L BR A
PERE S AW R e AT [T ] BREE IS AR P AR 5 ik



%365 H17TH

T OE % K H oK

www. cnww1985. com

[10]

(1]

[12]

[13]

£,2006,7(9) .88 —93.

Du Erdeng, Liu Xiang, Wang Hua, et al. Ammonia
removal behavior and biological characteristics of zeolite
media in a biological aerated filter[ J]. Techniques and
Equipment for Environmental Pollution Control, 2006, 7
(9) :88 =93 (in Chinese).

Chang W S, Hong S W, Park J. Effect of zeolite media
for the treatment of textile wastewater in a biological
aerated filter[ J]. Process Biochem,2002,37(7) :693 —
698.

IR, B E B AL BERTS Gk LA BEFE [ D .
PER AR R, 2010.

Hao Zhaoliang. The Optimal Treatment for Micro-
polluted Water with BAF[ D]. Jinan:Shandong Jianzhu
University ,2010(in Chinese).

ZR/NEE L WA IR W DR AL BRARTS B K IR i
BT D]. Ll R, 2009.

Li Xiaogin. The Study of Pretreatment of Micro-polluted
Source Water by Zeolite BAF[ D]. Shanghai: Donghua
University ,2009 (in Chinese).

M 740 R BRPE IO L 32 15 S A
MR B RO T[], Bk, 2008,29(5)
1308 - 1312.

Tian Weijun, Hao Fanghua,Zhai Jinbo. Elasticity plastic
filler for purification of polluted streams in situ entering
lake[ J]. Environmental Science,2008,29 (5) ;1308 -
1312 (in Chinese).

yilis=iH

.48 -

[14]

[15]

KN W e, B BT AR S EURHE RO K i AL
AR LT ] KAE B A 2008 ,34 (1) :56 —58.
Zhang Xiaodong, Chen Jihua, Xi Danli. Application of
ecological padding in micro-polluted water treatment
[J]. Technology of Water Treatment, 2008, 34 (1)
56 —58(in Chinese).

BIRYE RAE. B R EWRN AL Bl Ty 22 R e 5E
[J]. B4 5385 ,2005,5(4) 46 -48.

Li Juanying, Zhao Qingxiang. Study on characteristic of
subsection kinetics of nitrification[ J |. Journal of Safety

and Environment,2005,5(4) :46 —48(in Chinese).

PEEZE AT L AR (1994 - ), 55 il R 4k 5505 N, i+,
Dy BT ARIE , 3228 oK 05 G il AH DT 58
E - mail : nzlnpi@ 163. com

s HER:2019 -07 — 11




