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W OE: RFAALAEEEYRRIES RS, EHR(8 ~25C) Mk p(NH, -N) (60 ~90 mg/L) &4 F ;BT #= 4
B, ELRT NO, NHHE ZLKGHE NO, NHERRKFT80%. FREY.DOEFEZAUHBUENEESR
2, T B S (FA) T %I 7T 1R vt e | AL 407 (AOB) Y5 Bh 3% 42 , 7K 7745 8 B[R] (HRT) £ 8 % 2 4% ) .76 1L te 4
B EBEFE; MEKETHBT ,p(NH, -N) ,p(NO, -N) fil p(NO; -N) g 45 {b 3 B F 4% M 3 1 R4k, H NH, -N
R b s 2K 4. 32 mg/(L-h) ,NO, -N 5 NO, -N f§FL B H 2 43 5124 3. 05.0. 40 mg/(L-h) AR 88 L HLEE , % SR L&
SrWAEAL R HRT #4528 9 ~ 14 h.
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Partial Nitrosification in Biofilter for Sewage With
Low Ammonia at Room Temperature
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Beijing University of Technology, Beijing 100124, China;
2. Technology Research & Development Center, Beijing Sound Environmental Protection Group, Beijing 101102, China)

Abstract; A biofilter reactor filled with lava as a carrier is used under the condition of room temperature
(8 =25 C) and low p(NH, -N) (60 -90 mg/L). The NO, -N is accumulated through the method of
aeration control in the reactor, and its accumulation rate can reach more than 80% after startup. Results
show that DO control is the main approach for realizing nitrosification whereas the restraining of free
ammonia can be the assistant method for choosing ammonia oxidization bacteria ( AOB), and HRT
adjusting is the key way to control the result of p( NH,-N)/p(NO, -N). According to the experiment
result, the changes of p(NH, -N), p(NO, -N), and p(NO, -N) all have the dynamics characteristics of
zero-grade reaction. Furthermore, the conversion rate of NH, -N is 4.32 mg/(L +« h), and the
accumulation rates of NO, -N and NO, -N are 3. 05 and 0. 40 mg/(L-h) , respectively. Accordingly, the
HRT for partial nitrosification should be controlled from 9 to 14 h.
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ANAMMOX A #FBAMM FERRFRWEML, EL
Al sk B, EHEFENTEEHAURE/
HE (A/0) A YIBR B B K S ZRE A K, BRZh S2BE
THERM A5 K ANAMMOX [z J; #% 14 i3 3 55 e 5
BATR . BHIEE R p (NH, -N) S5 K&HT
RIER 4> WAL, BN AR T BT S8 ERIET
MREERERENHRE T, B2 H KD
p(NH,-N)Fl p(NO, -N) By Ee Bl 42 | 2 1: 1. 32 &
ANAMMOX T AWM 5 /KA B P LR TEMAY
KB B BRTA 4 A AL B 3B R B AR A
EiR(30 THEA) i\ p(NH-N) (KT 100 mg/L)
KA B A R I K p (NH, -N) 38T ¥5 7k
S0 TF FB 43 AW AL O BIF 90 668 DL G

HETAEYBEETZHA ot %A
R fR S T HE , BE B UF v A /K B, 45 B i ¥ K Ab B
S B A0 AR IR B AL (AOB) 71 i BR £h & 4L
W(NOB) iy A IR A A i ik, B af DO & (FA)
M Fk F7 45 8 B E] (HRT) 45 3 5% 12, X% .
i p (NH," -N) 38 717 75 7K A= 47 8 . A9 35 40 S s Ak 2R AT
THEERR, SN ANAMMOX T ¥ 7T 157K
A B A i AR R R R A L A AR B

1 #MBRHAE

1.1 RERE
R F A L3 3 AT B I T A A W DR, A 1
Br7s , 42N 185 mm, B &4 3.0 m, i A 3R SR 2

6.0 ~8.0 mm B K L1 i 2 A B B hL g8kt 23 IR
FEH 1.4 m, JEHER A 200 mm & K B8O RFLE A
BE b5 R 200 mm 8 —ANHRE D, 380k B KA
B 10 m, PR A R SR g R DT KA R AR A
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Fig.1 Experimental arrangement schematic diagram

of nitrosification biofilter
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Table 1 Water quality of experiment influent

o p(COD.,)/ p(NH, -N)/  p(NO; -N)/  p(NO; -N)/ p(TP)/ KB/ H

N P
(mg-L™") (mg-L™") (mg-L"") (mg-L~") (mg-L~") <

Jo Bl 50 ~100 60 ~90 <1 <1 0.1~1.00 8 ~25 7.5~7.8

1.3 #AmBEaHAZE

IKEEFTIH o p (NH -N) R KGR 206
B p(NO, -N) R N-(1-385) -2 Z o 6ot
FE¥ 5p(NO; -N) SR Fl BB 3 % M) 43 LG B 50 (DO)
FIE E F B WTW inoLab StirrOx G ZIREAE B E
2 72 L ; pH {H % F§ OAKLON Waterproof pHTestr
10BNC #{ pH i 5 {¥ ;p (COD,, ) 45 6 I 45 b ¥y 4% [H
R IR FN3E B IR AE KA AR BT
1.4 REZRRNIE

HTHRERGALIK T p(NH, -N) ALK 3 )
AR RN —-AHRAEKETIR. ARAR
EEARBHTRES, AR BAAT ,RERS

BEHIKPH p(DO)RIFFE2 ~4mg/L. 15d 25,
M AKF p(NO, -N) 5 p(TN) B LL B K T 50% Bt ,
INAHEMESI R BRI L AHZE,H
Hir ik AOB, Xt g < A # 4T T Bk, R M7
TR AL B 7 K AT A R SR N PR B IR 4 B SR
HALEY SR p(DO) , K i EJ7 K H #p(DO)
AR T ~8 mg/L, NFEFFIEE N 4. 02 m/h, [A]
AR 10 A 2 R 1 P9, ok A T8 B £ A ek R
(i BRI 28 p(NH, -N) i5 5 200 mg/L 245, %
F) 5 B Wik JEE 40 1 500 mg/L) ¥E S % B T B ok 0 il
NOB K. M IHAHTHELEBEIT2IMAZE,
FEALF I DO #4 F B &4 T ,NO, -N f LR R
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FERIBRIBATAF F R B BN ,p (NH, -N) |
p(NO; -N) .p(NO, -N) 872 fk B A £kt B b s &
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ME iR LER(LE3).
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Fig.2 Change curve of p(NH, -N) ,p(NO, -N) |

p(NO; -N) in a reaction cycle

— 198 .
T 165 ¥=0.014 2x*-0.026x+0.090 2
- R=0.987 5
Z 132
S 0.99
e d
)., 0.66
=
Z 033F .
0 L 1 1 I j \
o 2 4 6 § 10 12
t/h

B3 RN p(NO, -N)/p(NH-N) {6 LR
Fig.3 Change characteristic of p( NO, -N) /p(NH, -N)

in the reaction cycle

/2,05 % p(NH-N) .p(NO, -N)
p(NO; -N) AL AT PR E 3. SR KW, gtk
MRXRRBIIKRT 0.96, BUAABF S TR N #R
RERE. X 36 7E A o B S0 4 W & AE R, ST S
KR RR B FACERIEAARZ R4 N NH, -N 55
BEEFRBRE KR, 23T H 08, i E
NH, -N {8 b #EE K 4.32 mg/(L+-h) ,NO, -N
1 NO; -N iV B B R 75 3. 05 #1 0. 40 mg/
(L-h).

AT, #E BN R A, NO, -N S 2 B R 3
KT NO; -N PR REL, G HENFHMNT.63

FLOXURHEARREYERGEANT 233 1AW
BT, A E W TIRER AOB B4 5 T 4%t
P#.

WRIEE 3 WA ,p(NO, -N) 5 p(NH, -N) # Lo 5]
MR R F] ) 0.01 Mg i =R M 12 h /9 1. 93, &%
TG R R AR, KRB
0.9875. st HEREBEH LREMHARRREK
BERREREEA T E K. XREREH, i
7K p(NH, -N) 3 72. 26 mg/L B}, B ff p(NH,; -N) I
p(NO, -N) [ i35 8] ANAMMOX iz B 38 B # 7K 1)
ZoR(1:1.32)  RAFE 10 h, BB LIk
RGELHE 4 WAL %A HRT. 38041,
BEK# p(NH, -N) 7E 60 ~ 90 mg/L 3 3 i, 4 Y 8
YR 43 RS AL BT R B0 HRT R HIAE 9 ~ 14 h.

2.2 BB LAKH pH ERTL

Y ET RGN B, pH (E R AL B A

AR R (LA 4.85).
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Fig.4 Change characteristic of pH value in
the reaction cycle
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Fig.5 Relationship between pH value and NH, -N

concentration in the reaction cycle
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BN 12 h 856 7.93, HIE 5 W A1, RETFE MR
Nt R, p(NH, -N) 1 pH {8 ) 254 B A 841 2R
PG C R, XT8N A AL i B B — = 48 7R
EH.

R4 5B % 4t p (NH, -N) #1 pH {8 #1484k, 1]
Lt SR 28 A p (FA) 484k, p (FA) AT #2 LA
RITE

41214 x B x 10™

6344/T H
e +10°

K ,A R p(FA) (mg/L) ;B K p(NH,-N) (mg/L) ;
T HRE(K).

TR RSEEK BB TSR P, KiE . pH
M p(NH, -N) WAL B & 5%, AR AT p(FA) 3T
AW HE. 208, 480m NH, -N F13 g
FERY , R 2F A B F 3 p(FA) 294 58.28 mg/L; 4
R B NH, N0 I A B B, BB 28 7E K a8
TP KT p(FA) AR 1.38 mg/L
A
2.3 SRR H

ffLid #2 i AOB 1 NOB X 2 2K f 4Ly FL R 58
AR, BRRSL B AN, s R 2 R YA
HZF GETEB RGBTS0 80 KR A
Fi ) NOB, {fi AOB A% F NOB 5 {f %, % NH, -N
1 Aot PR 4 1 7E A AL WY B, AT SE B NO, -N 1
MR, ®m NO, -NRRWEEA DORE pHE.
FA B ¥ 8% (FH) HRT . F Y9 . F E % K . SRT
AR AE S BER BT A B SR B %5, ol LU L b A —
HESHELZNHBRWERR LU LML, bFEY
JE W B 5 B HE A, M DU BB 28 P B SRT A7 8
il PR, 758 I8 K p (NH -N) 75 K S5 8 FARIEE
YRS AOB A th st S W . AR E 258
TERA KBRS B 7 K RS AL K N PR IR Y
BATHT A, I AN £ Fu g AR A B F B, 20t
3AH RIELBT APk NO, -N R EME,
HEZERNBT.

1) & DO ¥4l : 98 SCHk #itiE , AOB ) DO ff Fn
B — N 0.2 ~0.4 mg/L, i NOB § DO 41 1%
MR 1.2~1.5 mg/L, MK p(DO) 44T AOB
% DO By F1 /1 K F NOBY , M fil 4k R4+ p(DO)
ZE| & B, AOB 7EE b R 4 b 19 LL 1] &5 R R 3
LR NO, -N BLE. ARB g, @R
N 2% F KB R AL BOKEENEAR WER A, X
H A aEH R o (DO) AR B T 84 R HIE A, T ER K
iy DO FEAAYERE NG RIS PFE AR

Y THFERE , T 3 BN AOB A F 1 fip (DO) 35
B, X EREFRIE NO, -N g R B FIA.

2) FA & Wi H NOB . #5#i23E ,AOB %t pH A b
B, Quinlan'* ' BF X T pH {HXT AOB A i P Y
U, A REW, Y pH (H1E 8 M ed, BM A Kl
] DAk BB K AE, T2 pH /N TF 7 o, HoA Ko
OWE TR o0, EAKS pHEMWEINEER & p
(FA), H NOB [t AOB ¥ 5 5 ®| FA ) #l .
Abeling %7 4 1 , FA A7 0 4 NO, -N [5] NO; -N 11y
B4k, p(FA) R 1.0 ~5. 0 mg/L i, % 5.5 14 52 b
WAZW, e EReamEER, XEART
NO, -N By FUR. Turk %" Bro W, (8] 44 o i &
B S mg/L Y FA T 35 A NO, -N AR B, {H %R
BARFEE, B NOB Xt FA £ — & ¥ 15 i .
NOB XF FA B DA™= A 38 Jy o, B3 Fh 38 R 2 A AT
W X T A4 NO; -N BB R E
B, AR 30 o 3 O 5 B R 0 0 B A oF 1
p(FA) E5 1 N iX B4 K {H 58. 28 mg/L, %} NOB 2
B TR AMHREN RETEREZMET NO, N
R, FIH FA S0 61 /E VLR L AOB
AR AT AT H).

HER# P EITHE, AR SR IR AL
Xt B s AL BROK TR Y pH (BT A L4 25 54
B8 T, AR B2 T 8% 1 K i pH (E LA R B A6 7 R
WHEM , KB 45 R A9 pH {E N %7 6.8 ~7.8, H—f&
ALET 8. SRT, S 45 B 29 & T W, H 2%
AARFFIET. 8 ~8. 8. St HIEE , FEEd F RN
UL B K RSB I AE AL K B CO, B IR
B RN ARG, AT S8 T K+ pH HHTH&. pH
EHERMNARETH BRI EX TILE AOB ZE N
AR, 2t — 20 3B 58 P &R 8% BT R B i 1
A E] T [F AR DO I pH R B AE AT, X 6
FHI K p (NH, -N) 3 5 K 2504 F 3540 W4 4k
RGBSR EARAEENE L.

3 &g

1) s 7E A ) I8 it b K AT A AL 3R
KEEHNTEARBRA W R, T AL LY RS
W DO K B ar#sil, I R e 42 & A 3K o iy pH 1H,
XEFMFHRERGE K AOB.

2) ARG i AR AR B A Ak 0 VR T BL B
TALIEK DO BRI AL FA B0 NOB HLEE.
DO £l B H IR A% p (NH, -N) BT 5K K4 T Y
TR WA AL B SR e s AT LR R AR, R
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3) WRHACAYrag A BE AT A& F o (NH-N) |

p(NO; -N) #1 p(NO; -N) KB FF & F 3 /1%
BB R AR, TR R 4% A p (NO, -N) 5 p (NH,-N)
i LB 2 R 2R AR A AL AR S LR AT LABR 2
FEAR R 5T L BB 4 A 4L BT % Z i HRT

9~14h.
B % W
(1] ER%E, 24, A LRI KFER TR EEE2

(2]

(3]

(4]

FKGEEMEIR(T]. JLE Tolk K42, 2009, 35(4):
522-526.
WANG Jun-an, LI Dong, ZHANG Jie. Municipal
wastewater regeneration complete flow scheme is the key to
healthy cycle of cultural water [ J]. Journal of Beijing
University of Technology, 2009, 35(4): 522-526. (in
Chinese)

ER%E, T, AEFE, . WRBHIE KL EAHL-
RARALAHITI]. WA, 2009, 30(7): 2001-
2006.

WANG Jun-an, LI Dong, TIAN Zhi-yong, et al. Research
on CANON process for
temperature [ J]. Environmental Science, 2009, 30(7):
2001-2006. (in Chinese)

ER%E, EX, HEH, & B RUSRTAEFETK
FEAHERER[)]. AL, 2008, 28(11) ; 48-51.
WANG Jun-an, LI TIAN Zhi-yong, et al

municipal sewage in ToOm

Dong,
Experimental study on single reactor for advanced treatment
of domestic wastewater [ J]. Modern Chemical Industry,
2008, 28(11): 48-51. (in Chinese)

FURUKAWA K, INATOMI Y, QIAO S, et al. Innovative

treatment system for digester liquor using anammox process

[J]. Bioresource Technology, 2009, 100 (22). 5437-

[5]

(6]

[7]

[8]

(9]

(10]

5443.

GALI A, DOSTA ], van LOOSDRECHT M C M, et al.
Two ways to achieve an anammox influent from real reject
water treatment at lab-scale: partial SBR nitrification and
SHARON process [ J]. Process Biochemistry, 2007, 42
(4): 715-720.

STROUS M, HEIJNEN J J, KUENEN J G, et al. The
sequencing batch reactor as a powerful tool for the study of
anaerobic ammonium-oxidizing

Appl Microbiol Biotechnol, 1998, 50

slowly growing
microorganisms| J].
(4) . 589-596.
LAANBROEK H J, BODELIER P L E, GERARD S.
Oxygen consumption kinetics of nitrosomonas europaea and
nitrobacter hamburgensis grown in mixd continuous cultures
at different oxygen concentrations [ J]. Arch Microbiol,
1994, 161 156-162.

QUINLAN A V. Prediction of the optimum pH for
ammonia-N oxidation by nitrosomonas europaea in well-
aerated natural and domestic wastewater [ J ]. Water
Research, 1984, 18; 561-566.
ABELING V, SEYFRIED C F. Anaerobic-aerobic
treatment of high-strength ammonium wastewater nitrogen
removal via nitrite[ J]. Wat Sci Tech, 1992, 26 (5/6) :
1007-1015.

TURK O, MAVINIC D S. Benefits of using selective
inhibition to remove nitrogen from highly nitrogenous
wastes[ J]. Env Tech Lett, 1987, 8. 419-426.
ANTHONISEN A C, LOEHR R C, PRAKASAM T B S,
et al. Inhibition of nitrification of ammonia and nitrous
acid[ J]. Journal of Water Pollution Control Fed, 1976,
48(5): 835-852.

(Fiesmer K &)



