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Abstract :Seeded with norma anaerobic granular dudge ,mixed dudge(norma anaerobic granular dudge and aerobic activate dudge) ,
river sediments regectively , feeding with synthetic wastewater contai ning ammonia and nitrite, three Smilar lab scde UASB systems
were started wp. After 225,220 and 250d soperation reectively , anaerobic ammonia oxidation processes were obtai ned success ully
in three reactors, the NH; -N remova efficiencies were al above 80 %. The ratiosof NH;-N removed to NO; -N removed through
anaerobic ammonia oxidation processin three reactors were different.

Key wor ds :anaerobic ammonia oxidation ; seed dudge; UASB reactor ; river sediments

[1 3]
NO; . NHJ 1
N, [, ,
: 6 43 pH 6.7 11
8.3 , 1 3
, 5% mol/ (g- : UASB ,
min) 41, , R1 R2 R3.R1 2.80L ,
( Planctomycete) 172, 1.08L;R2 R3 ,
, 3.05L , 1. 60L 1.45L .
Candi datus Brocadia anammoxidans Can- 3
didatus Kuenenia stuttgartiends Candidatus Scalin- 30 35
dua sorokinii Candidatus Scalindua wagneri 1.2
Candidatus Scalindua brodee 5 , 2 UASB
, 3
[5] ) 5 CASS
) , 15.8
’ . 863 (2002AA601190)
(1979 ), :

3 * ,Email : jiane.zuo @snghua. edu. cn



40 25
. mo/L , COD160 320 mg/L.
SHAER T @)
........ m Rl 100 - 80.7%
KR X sor 53.8%
o i R % jz Lt 147% e
| 20 . ] )
065 8I5 1(I)5 125 1415 185 1;35 265 22‘5
| mpen EAT /d
IR
‘ 0 [ e— A
iR gmm&%ﬁ E82ES Fig.2 NH;-N remova eficiency of R1 reactor
UASB&FI%%TL_ Ni BN 2 ' 0.3 kg/ (m’
Q< -d)  ,R1 65 145
HAR 30 %, 14.7%: 146 185
. , , 30% 60%
Fg.1 Experimentd apparatus and process scheme chart ' 37.5%; 186 215 '
, 53.8%; 216 225
13.2  9.3¢g/L, VSY SS 0.73 0.72 80 % , 80.7 %,
0. 26. 88.3%), 30mg/ L
NHs/-N  NO;-N , , R1
R1 ., R2
R3 . [ , R1
KH2PO,4 (EDTA: 10 ( ),
mg/L ZnSO,;- 7H;0: 4.4mg/L Codl,- 6H,0: 3.2 216 225 R1
mg/L Mnd; - 4H,0: 10.2mg/L CuSO4 - 5H,0: , 150 mg/ L , 320mg/ L ,
3.2mg/L Cad,- 2H,0O: 11lmg/L FeSO,- 7H,0: COD160 mg/L , CoD
10mg/L  (NHs) sM07024- 4H,0: 2. 2mg/ L) 1%, 77.1% 91.8 %. ,
1.3 , 1mg COD 0.58mg
(7. NO; -N o1, :
IN-()- 7 .
:DX-100 ; 0.75,
COD: TL-1A COoD : 31 .
(S9 (VS : R1 100 ,
[ , 100
2
2.2 R2
2.1 Rl ,
R1 18d ,
, : 25 , R2 R3
, B 2 , .R2
R1 0.3 kg/ (m®- d) 200 mg/L ,
. , 3
120 150 mg/L , 200 320 3 , R2



41

o  —o—EBE  —A—EBAH |20 5 '
80 !% ﬂ’bj & 7
i QA 16 'E‘D ] y
i: 60 {12 ? ,
= 4 los & ,
MI‘ &
20 |4 04 8 ) ;
&
0 LoRSRP | I I I I I I ! I 0 & y
0 20 40 60 80 100120 140 160 180 200 220
BATH A /d 2.¢4m,
3 R
Fig.3 NH;-N remova dficiency and loading rate of R2 reactor 2.3 R3
3 R3 R2 ,
0. 6&kg/ (- d) , 133
4Qd R2 120 mg/L ; 134 250 220
’ 1 60 1 mg/ L . ,
; 100 160 , 1.0
, 50% 75 %; 161 220 R3
80 % | | R2 > ' R
o 133d , 0.3 kg/ (m*- d) ;
134 250 , 0.4 kg/ (m3- d).
R2 1 R1 R2 ,R3 ,
[1] 0.76, -
, 100 1.0. 50 % R3 ,
, R2
, R3
4 , 70 R2 150
! 23 172 R3
7090 ' ’ %0 ’ , 50 % ; 173 220
1.1
> , , 50% 75 %;
[1] R1
' 221 250 ,
80 %, R3
2.0 +
z 100 1.5 7-3
w16 —O0— EBrE  —A— AR G
g 12) w . 80 12
. ~ . E
¥ 0.8 - ¢ ¢ £ 60 09 2
E o * oot { @' s
04, .o‘.s“o" b 40 ‘ 0‘6%
Q.A 3 ”‘ 1 1 1 1 1 1 Il Il #E
0 20 40 60 80 100 120 140 160 180 200 220 20 03 &5
BATHH /d 0 5 L L L 0 2
50 100 150 200 250
ZBATH /d
4 R2
Fg.4 Ratiosof NH4-N removed to NO; -N removed in R2 reactor 5 R3

Fig.5 NH;-N remova dficiency and loading rate of R3 reactor

R2

, R1 R3

,R2



42 25
, 6 50
0.2 , NH;-N
1.5; 51 160 , 1.4 NOs -N , 225d 220d
; 161 194 ) 250d ) )
1.45; 195 250 , 80 % ;
1.17, R2 1.15 , (2 R2 R3
0. 76. 1.15 1.17, R1
0.76 0.75 ,R2 R3
, 20 (3) R2
S Aol 208 otk S, 200
22f & NI RET Tl
% 0.8 '—. s
04L>,
00 5|0 1()‘(1 - 15|0 2(|)0 25|0 [1] StrousM, HejnenJJ, KuenenJG, et al. The sequencing batch
AT /d reactor as apowerful tool for the study of dowly growing anaero-
6 rs bic ammonium oxidizing microorganisms [ J]. Mocrobiol.

Fig.6 Ratiosof NH;-N removed to NO;-N removed in R3 reactor

2.4
RlL R2 R3
3
3
R1 (
3
3
80 %.
3
mycete )
3
(1) 3 UASB

200

[2]

, [3]

[4]

, [5]

[6]

[7]
Plancto-

(8]

[9]

Biotechnol. , 1996, 50(5) : 589 596.
Shmid M, Twachtmann U, Klen M, et al. Molecular evi-
dence for genus level diversty of bacteria cgpable of catayzing

Sys. Appl. Microbiol. ,

anaerobic ammonium oxidation [J].
2000, 23(1) : 93 106.
Van de Graaf AA, de Bruijn, P, Roberton, LA, et al. Au
totrophic growth of anaerobic ammoniunroxidizing micro-organ-
ismsin a fluidized bed reactor [J]. Microbiology , 1996, 142
(8) : 2187 2196.
Thamdrup B, Dasgaard T. Production of N, through Anaerobic
Ammonium Oxidation Coupled to Nitrate Reduction in Marine
Sediments[J]. Appl. Environ. Microbiol. , 2002, 68(3) : 1312
1318.
Kuypers MMM , Siekers AO, Lavik G, et al. Anaerobic am-
monium oxidation by anammox bacteriain the Black Sea[J]. Na
ture, 2003, 422(6932) : 608 611.
Linping K, Willy V. Ammonium remova by the oxygerrlimited
autotrophic nitrification-denitrification sysem[J]. Appl. Envi-
ron. Microbiol. , 1998, 64(11) : 4500 4506.
[M]. 3 ,
, 1997.
UASB
,2003,22(10) : 1 5.

Environmental Biotechnology :

[J].
Rittmann BE, McCarty PL.
Principles and Applications[ M ]. : ,
2002.



