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Nitrification and Denitrification in BACF for Treating High Ammonia Source

Water :
LIU Jian-guang''?, ZHANG Xiao-jian', WANG Zhan-sheng! ;
(1.Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China; 2.Department of
Environmental Engineering, Shandong Institute of Architecture and Engineering, Jinan 250014, China)

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
NQ, . Aerobic bacteria was existed in the anoxic zone.
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FKEBHEIERDER IR, 2 KREAE
RE-ErERED, M A FREITREHEKRR,
WEE R 1m®/h. RBAKE B KT —REFBUK
0, Fmkis e mE, KRR, FKR NH -N
BHEAE 6mg/L L E(CEE dmg/L EFR), Bk
PR FEH 5~7.5mg/L.

FERUKFEEF SWE T L REREIER
(GB/T11892-1989 ), NH, -N (4 &k i # & & 3%
GB/T7479-1987) , NO; -N ( BY — % B& 4 ¢ ¢ &
GB/T7480-1987), NO;-N ( 4 ¥ % E %
GB/T7493-1987). DO RAEH A F RN (YSISS),
Y BEER (BERE) £ Y B LRSS HEE
(SOUR) W ik 54 TS WICH[3,4].

AYERENEHESEYER, TEGEXE
MAESTF. EWEEREBE D R EMEYRRH
aRRFHERANY) SEFHAE, BB
XA RHTREER A O NH, -N €4k % NO, -N) #l
MER40E O NO, N &4k~ NO; -N). PP X
3RMEBEREE TN AW ISR IR BT
REEREIER, kR FFEEEE(OUR) W E
B RIRE T ST T 2 K, B R
B EAEYIEE OUR Ffoh LLAEE B (SOUR).

) Ho#E 3 #R (SOUR) 16 7] 43 Bl 5 44 4E 9
R RfFE EHERAE HRAFENEYEE. B
SOUR 7 3%H SOUR. M ER 4 H SOUR FIHH
MAE SOUR. EFALAEXNELBRFELEASR
A 10 43 10 NG 5% 452 o e 4 T T I 9 R A T ) R
EYHIR, LA ES S 3 KAHE K SOUR,
RBUARFE EHMRAE HRABHEYEN,
BAEAEYEE AT EERNEYRA SN, BT 3
RME R EMEY, £ R P T RBTFEXN
DO K34, B, F) B SOUR 3 £ 1F A4 ¥ 15t xd
A e R R L SRR

W5 B 0 7 A AR Y (NaCIO; ) F ik T 2
#i AR ( Allylthiourea, ATU). TE# & B it [8] (30min)
M, NaClO; 7E 0.02mol /L B FE T X 404 5 B% 40 3
Xt NOy -N B8 Ak BB, % B8 4 4 52 W B 4 R 4
AU 5 935 P L B OR BT LA 40 I Y R R RGOS M 7
Smg/L B BT BB 58 4 3 ) I A% B2 40 B X+ NH, -N
MEARN. MELBRNT AR MAEYMHF,IC
3% Smin B DO ZE (BRI H & & SOUR), R
J& EHRA W A NaClO, (B4 W+ NaClO; &
KR AT 0.02mol /L) ,ig 5% Smin B DO FEE &,

& SOUR 57 NaClO; 1 & T 3l B9 SOUR H
ZEMANERBERAEE & NO; -N ¥ SOUR; B
RBEABPMA ATU(ERA B ATU R EE
Smg/L, AT, BB W L NaClO; #1 ATU 2 i
%)) ,iC F# Smin B DO M K&, NaClO, K
Tl B SOUR 5 2 Fim il 7 (NaClO; #1 ATU)#
FEERMTH SOUR WEBERREMMRAE AL
NH, -N # SOUR, 7£ 2 F ) %30 [l o} 77 72 B3 U <€ 19
SOUR fKFE T R IR ME 1.

2 HRE5W®

MTZRABRREREEY ARSI, [, R
BEULIE KRBV IE M ST NH, -N B Rz Bk, #A
EYTEERIEM A NHy N 8& , 7 0.2~4.9mg/L
YO . A Y MK M 3 E R 2003-03 ~
2004-01.
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Fig.1 Effect of ammonia removal in BACF

ME 1 FF i ,BACF %t NH, -N B EBRERE
€, B K NH, -N ¥ E 8 w24k, kK
NH, -N # B 8K N T 1mg/L) B, EBR R 5K
WELX(FEISB L), BASTMER; EH KK
FEBE B AT (1.5 ~ 4.9mg/L J8 [ ), 25 Bk 36 B 3k K
NH, -N 7 B 8 hu i T B, [s] B BEE K DO B B T
TR, =BRFEREMET 30% L4, WX DO KTl E
ZRgF , #Kk DO<10mg/L, H7k DO EZA K 0(/h
F 0.2mg/L), Bk, 7] LAF 5, BACF X NH{ -N §
EBEEZHK DO KWEW.
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Fig.2 Relationship between influent ammonia concentration

and ammonia removal in BACF

ME 2 EH ,BACF 3 NH, -N fj B BB X
it 2mg/L. BT BACF F#TBS, FEEY
Ve F R BEF) B #E 7K B i) DO, 24 DO a4k B #1553
HRFHETEE AR EH#IT, B, KP
DO /2 BACF B{L B h IR EHRHHE. &ZAK
BACF 3%f NH{ -N %[ & #2854k 5 3# Kk & DO 3
R IEME LR, RIF AR I E 4 F 7778 & BACF
SRR LBRE(ANH, -N) 53K DO B X R
H:ANH; -N=0.24 DO—-0.6. ¥ % ¥ ,BACF *f
NH-N# LB EFELAFKR O 4m FEHNEE B
SERL, A NH-N £EBREH 1.5mg/L i+ 8, Z B IE
3%t NH, -N # &£ & 8 720g/(m’ - d), B i,
BACF BA 5 & WAL 5 T A o 0 4.
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HTHEGEYEREE L, 458 KA E
HELEBUKF(LLERRE N 0 &, KRG EET
BRI O.4m BB —TREL), MELELR LA 3.

WE 3 HEE,{KE S, 8B f NH -N &
BB R BEGHEL. F£0~0.4m BWERE T X
BERK,NH -NHEHRE0.4m L FTHIER P RA
AEREE, XEESKF DO MELEL NE 3 &
DO MZE LMK B , IR 2 R E 40cm # KB
A4 DO BEEABHEAERR, Bk, ETHBRETA
BBk g mAER, NHI-N A B8 B
NO; -N# &5 NHS -N RF, £ 0.4m 3 2 &b,
NO, -N Hi3#K ¥ 0.71mg/L B#F) 0.251mg/L, %5
WEEEEZW M ME KK 0.42meg/L. B FiX%

BBE KK DO LN O(h st B ik, Z B E
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Fig.3 Water quality at different deepness of filter

along filtrate direction

F1 £WRBUTERERESRYKE /meg L}
Table 1 Water quality at different deepness of BACF/mg-L™!

BEA 3154 . - , =&
NH; -N NOj -N NO; -N

/m Do HEH 4 2 3 HA

0 5.30 4.97 0.64 0.728 1.03 2.40

0.4 0.26 3.32 0.00 0.027 2.41 2.44

2.0 0.0 2.76 0.00 0.203 1.99 2.19

1)NH; -N.NO; -N 1 NO; -N 2 fi

MFE1HEH, HKH NO;-NKERTIRE
0.4m FEEALWWE , K H NO; -N # = H M &
BETF 0.4m AL B K BEMR BE , IR & NOs -N 88
B.HBECBRAKF=ALNELE, RABERS
NO; -N H 8% H B &M N, , — 534 8 5% b 8L
T NO,; -N. RIUFERIE, B2 T K50 #
VA RER K PRI CRB R R MR BT ELF
Yy, i FiRH A YR E K, RAt K H 6 8 At (a8
E,A e BB AE S, EhETY
NO, -NFL g6,

HTHRMEREN TR, #—SIF LT HE
BMEMAER, #TTHRASRE. AEFER S
B /0 B AR A OB 5, B 250mL B BB TE R
(SR TE 6 R 35 2 AR Y U8) , B AR /K () IR AL 528
& ARE NH{ -N MBS R K, AL BRHRARR
BEBAKT DO, EEDOE0.5meg/L A K, MER
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WAHBRANE L&, mAK P IA S BHERMH AP
B ik NO;-NSBEER 1omg/L £4 . FPFBEE
BixE 12mg/L &/, AE KR IRE B RIS
M, LA R R 5Kk IR A S AT BE B BB KB
NOj -N ¥ B4 . Wk B Z s b, A 8K F
Vet R hE, E LB U BAAR , BMALEAE
B QST) TR FE 5 48h, W E B SR HT /G K
HR NO;-NW®KE. RRGHEFREA, BHRIAK
NO; -N¥RE # 9.52mg/L, HEF R MKE X 5.73
mg/L, B SRAEL THREEEYE P LFE
R4 .

MR AT LLF 1,7 NH -N BB &H T, H
Fitkeh DO TE# KNG 0.4m EEREZ PEAMY
R, EHIE,0.4m AT BER SR RS FT A, 1
AU EREENIFER, ST R E R a8k
RE&EX. FE# K NH) -N 85 68 X B R E8M, A
RIBEMMAEE N, RS T DO WRE, RE#
KRG HTBES S TR, KT EEREK
FEER. MEF LN DO, EEHNMAEHLAER
K.

A 3 A % 5 R R BRSO Ak R R
AR, BT NO; -N ¥R B hn, <48 hn i 35 /) 89 A
B, SRS R REA R, B,
FAKE NH, NEEMEGTHNRREEMNERE
FURAR GRS R AR R o AR EORE
2.3 EYRiE A YR R EN ST

HTERERFERRBRERNEY R, WE
THHEAEYENERIE, &R ILE 4.
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Fig.4 Amount of biofilm at different
deepness of filter layer in BACF

ME 4 FH,BE T A BT KW 728
W/l X 5K A AR R E AR — .
AYERENENRSEYER, BB ARE

MEHS T, BN ERERBRTHAERMIEHE
S REXLGFETEE, Vb AL R EEXR
(SOUR)¥XM I EFT W IFEARE#T T HENE,
BMETEYBE P RFRE LHRAE HRAEN
Y.

M 2 A (7] 8 B BRI P R il T %E SOUR, 45
RILES.
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Fig.5 SOUR at different deepness of filter layer

ME S B, BALREEM M E SOUR k&2
BEAE K SOUR YK i 7 i) bl , KA BE SR
RhryReELR —BH. M SOUR X&F,EH#
KRFEXABFELHERANRE, KPP BB H
WK SOUR B X, FERM/KIEERRAINH, -N
K DO, LB E KT B @, EH KN,
X DOMFFRAAME, K SOURRRFHW 7 &
AR, BN, EYBEPHEAE SRS E5KLEH
hORFHEEE N EYBER SRE, AREAYEE
B HAEFEFETAYDEAR ELHKEFK
ML EREYBEFRANESERRKPERRE
ER,BEKTEARBRENATEYERENY B
BHEYEERE RABRARRNRAY, Bt
EEYEPRAENBER KR SEAYERT.
ERRBHKEEET  TEYERNENLYD IR
RE,NH -N ZRMENER, BER EWEYBEE
BRANCGESHREME, 7 0~30um), REELY
BAshtEER MMEANTELER, B, i
BEX DOWZENKRTFRAEE.

BHFEHAHFARRE NMEFT EHBRAE
/4 NH NWREERKRAB THRATE AL
NO; -N fy#e 4 &, 3 SOUR I 2 KE
BT, B K R R A S IR 4R B 89 SOUR
FEBLU NI NEAER, WLE 6. WNE6FH,
EAEYTEEREE R R E N NN KT
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NO; -N, A= 4 B o () T R 40 ] 5 5 I 4 IR 4 T 2%
# NO, -N B4 4k, &K FHEM NO; -N 52
AR T NOy -N, H i, 38 2 o &0 7 5 40 B xt
NO; -N M LgE h K T U B A X NH, -N i
BN XRRBPAEYESREBTFEERT
NO; -NBRMEEFRE. WUEFH, Y b
RAFSHRAFL FESEHRE.
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Fig.6 Specific nitrification rate at different deepness of filter layer

MU EREERE BETHRAR EWREY
SOUR AR 0, MBE—EHMFEEMEN. T
H2AFERREE: -RERBMR P IRPET
REWNEE. B4 LENEYEEREARERT
TREBERNEDR, MERWETES, BKER
BMEMREEEH A A —FERUEYRK
HARAEERNFEMEY R ERBAH
BRI L FERZ DO MERHRE
FAE P, R T HEYEE, —BFFEERE
EAM EEIRE. HTETHEYRBELT
IR DO RAK, F R & SLFR b4 T RIR”
R&,Ti#E SOUR M IE 5 , W5k Fi K 1 2 FUA DO
B, A E SRR T E R E K DO K

WARTIRE, R EY . Bk, & YR
WAARBMT PG AMEES.

BT TR AR K6 B E &G T BT,
HAKFE&H NO; -N, Bt , £ EhBE AR T —
B R IEAL A, R K 2R A B T AR A L
Y1 FE A BRIR AT L T4

3 &g

()% NHf -N®#(1.5~4.9mg/L) . i K DO
<10mg/L i}, ZE B K HT R AW EE R IER
WiLERM T ERERMNKN DO, BACF X &A%
ZBE (ANH-N) 5#/Kk DO s B X & X
ANH, -N=0.24 DO - 0.6, T {#3F H /K NH; -N
AR, BRI M #E K NH, -N #7583tk DO
A8 A Y

()FEBEM NH -N &4 T I8 T ERER &
HREHERERE, ERREEEA T LM RHEL
FBL, K9 NO, -N B4, A 43 vh o 38 b i 08
BHREBRRMAEYER,  RABRBOEYEYE. &
THHRER, BRFEEFENRFEMHELHE.
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