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Abstract: An integrated biofilter reactor was studied under the condition of the influent nitrogen
load being 0. 60 kg/(m’ - d), the ratio of carbon and nitrogen being 0. 17, the aeration rate being (50
+10) mL/min and the temperature being (30 +£2) °C. The effect of NH,” — N concentration on the re-
moval of nitrogen and microorganism distribution in the biofilter were investigated by adjusting influent ni-
trogen concentration and hydraulic retention time. The results of 183 days continuous operation showed
that the average removal load of TN was 0. 487, 0. 465 and 0. 498 kg/(m’ + d) when the influent
NH, — N concentration was 600, 400 and 800 mg/L respectively. Furthermore, one half of the influent
NH,” — N was approximately converted to NO, —N in the aerobic region of the bottom while both NH,” =N
and NO, — N were linearly decreased in the anaerobic region of the top and the decrease rate increased
with the increase of influent NH, — N concentration under the above operating conditions. Meanwhile,
the ammonium uptake rate (AUR) and nitrite uptake rate (NUR) of the microorganism in the aerobic re-

gion and the specific ANAMMOX activity (SAA) in the anaerobic region were improved with the increas-
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ing of influent NH,” — N concentration. In addition, the AUR and NUR of the activated sludge were high-

er than those of the biofilm in the aerobic region under the same influent NH,” — N concentration.
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Fig.1 Schematic diagram of biofilter reactor

R BRI A IRR G RS,

operating condition ;

ammonia nitrogen concentration ;

SABER R 11 LN 18 em AYA HLBE B HER
CIE RS U8 ) R (A=) PR 20 ARG, e B2y
160 em, H 4 {4 w2 2 20 em, A4 2y 140
em , PEREAAAN AN [] g B2 A 43 ) 5 B 3 N7k AR B
FF 3 AN EDRHBCRE 1, 7K SERER 4 1 e B2 43031
440 .80 F1 120 em, HEARESRAI A Bk iR D
DLRGHE K T AR TR A K B AR N B IE 72
WD - F10 -4 4 L2 7 EORE, HEAR SN A i i 22
TR RGE , B RN Tl ER R
1.2 KgAKk

5 3 7k % Bl CH,COONa ., NH,CI, KH,PO,
CaCl, - 2H,0,MgSO, - 6H,0  KHCO, Fi ], COD
NH, -N.,PO;” - P.Ca*" Mg " B8 J& 53 5 Ny 67 ~
136,400 ~800 .80 ~ 160 .7 .8 .2 000 ~4 000 mg/L,Jf:
B e R w1 L M45 1.25 mL/L,
1.3 RKWIiE1T

— AR AE Y UE AT SO A AR 1T O 2 B
g RIS E SR R ST N 0. 60 kg/(m® - d) BRA
Feky 0. 17 (B (50 = 10) mL/min F1 & N
(30 £2) CHMNiztT, TO0AY AR fb i i3 )8 2 ik 7K
NH," — N Y& JEFIK J7 45 88 if ] (HRT) >R 52 81, Ak
W1 fR.,

F1 RBHAREBTIRN

Tab.1 Different operating conditions in experiment

= ik NH, - N/
WBE | B REd "(J:n .. - : HRT/h
1 1~99 600 24
1 100 ~ 150 400 16
[ 151 ~ 183 800 32

1.4 RESHH
1.4.1 JKEERR AR S E 73 Hr

PEHKOKEERE3 d SRAE 1 R I RKEERE T d 2R
L1, ﬁEP,PH @:ﬁﬁ%%*&?ﬁ;NHf - N: 40K
BRI WS RN - (1 - FH) -2
W EEREVE sNOy = N SO B vk s B < R
BicA 78 700 72 7 s MLSS Al MLVSS : # 43%; COD:
B BR BT 5 TR AR AR - R R RE KR



£34E 1M

b E 4 K H K

www. watergasheat. com

1.4.2 B RAE T 5E FILEE

ARIFETHT 53 IR HE R Bk K 40 em 4b R4
T Y R R AR ) R A T s H R R R R
(AUR) | fi iR £5 A1 FH 3% ( NUR) I W82 HAOULE
A5 5L RINE, TEREIR 120 em AbRAE A RE A, 1]
5E LR R AR T (SAA) IR MEE IR 25

FEMETE VR RIAE M AUR #1 NUR I BT EORE
ARG BT 3 WIS AT EOf T, 78 (30 +
2) C TR XSk ) s A SAA Il E 1K
fit Niu 97787 AT MO SO SRR e
50i EHRIAE 2 55 R 4, 22 DLW EE SR F JE B B0 A
o
2 R 5tk
2.1 RESEHKEHMIEW

#E7K NH,” =N 2k 600 400 #1800 mg/L I, Hi
IKIEIIHE BE 43 ) R 62. 88 .54. 04 F1175.60 mg/L., 5
BSR4y R 89.52% 86.49% 90.55% , £ 3 T,
B R #EK R L ATEALE NO, - N I NO; - N, ik
NO, — N Iy BE4y 51k 14.79 6.98 F121.97 mg/
L, 7K NO; — N ¥k B 4351 34. 98 .28. 96 I
37.99 mg/L,NO, —N F1 NO; — N ¥k & =z Fi1 5 1F 7k
NH," — N € 0% Fb i 435 240. 083 .0. 090 #11 0. 075,
] 2 St K TN e B K J2 R 3 1 T I A5 4

-+ JEK TN HK TN = TN EFR%

800+ 1 ' I L 4 88
£ 7007 {84
600 pussss &
E 500 -8042;
= 400 | 176 #
® z

300f =)
z 172

200F ¢4 ) L

100I . . . . . . L 168
0 20 40 60 80 100 120 140 160 180
t/d

2 AEEBITIATHHKSRNARNEW
Fig.2 Change of TN concentration under different operating

conditions
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Fig.3 Change of water quality along biofilter
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