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Nitrification and Denitrification in BACF for Treating High Ammonia Source
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Abstract: A high ammonia micropolluted source water advanced treatment for ammonia removal by biological activated carbon filter
was tested. The removal rate of ammonia was high than 95% when influent concentration was under 1.0mg/ L. The removal rate
decreased with the influent concentration increased when the ammonia concentration was in range of 1. 5~ 4. 9mg/ L and the influent
DO was under 10mg/ L, and the minimum removal rate was about 30% . The key factor of restrict nitrification in BACF was the
influent DO. When the influent ammonia concentration was high, the DO in water was depleted quickly by nitrify and hetetrophic
bacteria in 0. 4m deep of filter and the filter layer was divided to aerobic zone and anoxic zone. The denitrification was occurred in the
anoxic zone, and because of very low concentration of electron donor led to accumulation of the denitrification intermediates such as
NO3 . Aerobic bacteria was existed in the anoxic zone.
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Fig. 1 Effect of ammonia removal in BACF

M1, BACF X NHE -N L BRFEATE
S, Bl E K NHE-N R B 1 42 i 48 6. 76 8K
NH3-N WS BAG (/N T Img/ L) I, B 58K
WRBETC K (FE 95% LA L), B A A3 25 Bk 2 E KR
JERE I (1.5~ 4.9mg/ L 965 [H), 25 B3 % Bl 33F /K
NHZE-N #8384 nim B, [F] I BEREK DO 1) BT
TR, BRI R 30% 2547 . K DO [ s
gk, HEK DO <10mg/ L, Hi7K DO FEA S 0 /)
T50. 2mg/ L), Ak, ] LLE H, BACF X NHi-N 1
Z:BR B ERZHEK DO 52,



1 7

B 71

FIH BACF % NHE-N [ 2B & (3K 5
K NHG-N 3B 25) K iy B H ) NHE-N 1 25 bR 6
13, %8 NH3 =N LB 58K NHE-N 9 A& W
K 2.

5
o 4 y—x
g —
— 3=
=
z 20 u .
& . 0. * * *
%1 -2 * .,

0 | 1

0 1 2 3 4 5

HEAK NHy -N/mg-1.7!

E 2 BACFi#/k NHi-N 5XBEMXE
Fig. 2 Relationship betw een influent ammonia concentration

and ammonia removal in BACF

M 2 F i, BACF Xf NHE -N [R48 2: PRt e K
AR 2mg/ L. BT BACF AN#EATHES, i 5ED
i ILRER I HEZK TR ) DO, 24 DO #hig ik i R 5T 5%
Wse RS B, A AE A 5 2047, PR, K
DO & BACF ik fig Jy (v v PERR IR 25, 1% 5
BACF X} NH-N B 048140 5 MK DO (1948
LS IEAH GG R, MR 50 0 s 45 R v #4318 BACF
P B 2B ANHS -N) 53K DO 5% &
Jg: ANHZ-N= 0.24 DO- 0.6. X% A&, BACF X}
NHj-N (92 Bk 3278 2K 5 0. 4m 3% 1 9E )2
eI, LA NHI-N ZEFRE N 1. 5mg/ L 57, 4B ig
JEXT NHE-N [ B 5167 720g/ (m*=d), Bk,
BACF FLA7 45 e (R Ak 7 A F1AE 4095 1k
2.2 AW pE b RO A

T WG Y U 2 1 AR Ak, AE E I (A [
i EIHOKFPE( LLIERR TN 0 55, H5/K# 7 1  F
FEMIRG 0. 4m BEE N IUFE 1), 05 45 2R WL 3.

M 3 o, WK R ), 38 )2 NHE -N &
En AR R SR TR BORHT AT, 7E 0~ 0. 4m IRINIEE &
Brir e K, NHE -N $5F57E 0. 4m LU R 382 P e A
ANFFREAR, IX FE 5K DO AR fRAT 56 W 3 h
DO AR 1L 2R, 76 208 )2 R 1H 40em & 11 HUFE
FAb DO CIEAH ARSI, K, 76 F a8 2 b A
fedk 4 & 4 A 46 1F B, NHI-N & 5 4 2 Bk
NOz-N 484k 5 NH;-N A, 7E 0. 4m JE )22 ib
NO3-N H#EK 0. 71mg/ L [£%5] 0. 251mg/ L, 2R i
YVUE 2R 2 3 1 I B H K 0. 42mg/ L. T4

BIEJZ K1 DO 384 o sl B, % BLg )z

CU T4 S A PRAIOR ), DR, P Rl 2 T
BABAC KON, oA T UE S IR R B T, A 8 it K AR
)ki:rT NHE'N \NOE'N NO,‘I'N.E!“M:AIT\ i‘i 1.

6.0 2.0
—— DO
7, —=— NH,'-N
50 ¢+ —— i R AR
E B —s— NOy-N
=
o= 4.0 _
3 i
= £
5 30 >
. | &
Z. £ =
X
I
z
<10
2
0 ' " + +

0 04 08 12 la6 20
P URKHE A5 10) (1) 58 2 AL fm

B3 EtFRSERESHKEEL
Fig. 3 Water quality at different deepness of filter

along filtrate direction
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Table 1 Water quality at different deepness of BACF/ mg*L.” !
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2.0 0.0 2.76 0.00  0.203 1.99 2.19
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Fig. 6  Specific nitrification rate at different deepness of filler layer

ML L 5 45 A, 82 TR DA X A 4 5 11
SOUR JEA N 0, J93RAT 0 M EF s k. 1%
A2 AN R A — A g 1) R ph ik B b il T
PEJZ AL, B L2 10 A 03 1 e 0k N DG 2 AR B
TIRJZ iR AEY &, T bk se B, IR A2
V) ) A= 4 R A T A0 s o T A DA AR A R
B 1T 2 A7 78 11 1 SR W 0 3 055 LA B sk 1
P, BRI 1) b F % BT DO RIS RIS
FEAEEh, U EREE T A, — BHIRBEE B A
AR, RSN B, T B AT AR R Mk R
FRUE DO RAK, S AR L br b Ak T AR
ARAS, MTAE SOUR (1l 5 v, I3 HH /K (25 5 A DO
Yyt i, SE 05 S 8 KT N JE TR 1 K2 DO )

W BAT BRI Bh o ST g .

TR 9 2 AE K B I £ Bl 4L 4% 1 R B AT
HKPEH NO3 -N, Rk, i @ @i K 17—
SE BRI SR Ak 41 1, ) 7K b B 42 18 T B A A BL
YA N IR AT I AL
3 &g

(1) 24 NHi-N # (1.5~ 4.9mg/ L) J#EK DO
S10mg/ L B, ZEIRB 41, BRI AL 4 3% T ¢ 6 b
fiE Ak A FH 1 2 2R 25 A2 8k /K 1) DO, BACFE X 2 %014
B B ( ANHE-N) 5 k7K DO 4l 5 ¢ R 4
ANHi-N= 0.24 DO- 0.6, 24 7 fRiEHi 7K NHI-N
ERR, BRI iR kK NHE -N $#556I76 53K DO
AHIE V(R 3G .

(2) FERCA I NHE -N 4644 T, 38l B #BIE =
AR B IR AR 2, 78 1% DR AR AN 58 4 11 B il 4k
SR, AR NO3 =N 40, A= M it i 4 g
JAP AR R S AR R, RAT s s v, 18
BB G A, TS ARA AR I AU S 7 R R A 1R
S % 3L
[ 1] skRsk, 4% r, skl 25, O b f-CAC AbBE R I E i fil i

PACBARWESE[ J]. gakHEK, 2002, 28 (11): 3~ 7.

[ 2] B, SEB AR, Al 2l S b BF ok ) 8 Ak BT 2 B i R s

Ar[J] . sk HEAK, 2004, 30(1): 6~ 10.

[ 3] Z7ESR. BAF AbFE 505 A AR 5400 K2R B e e 1k

FAUFF D]. Jbsi: #HE, 2002, 28~ 31.

[ 4] &, Rwedd, Lol WUOT R P 4b 30 cb A= 8k 1) 5 B v

SE[J]. #hkEEK, 2002, 28(5): 1~ 5.

[ 5] B, Sori, 0, 0, R WGE A OUR) #AEGTET

UEAETRTEABESEL D). BRELRE A 41, 1999, 19 (3): 225~

229.

[ 6] Rittmann B E, McCarty P L. Environmental Biotechnology:

Principles and Applications] M. Ibai: i {8 A L, 2002.

497~ 498,



