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Start-up and process control of a pilot-scale Anammox
bioreactor at ambient temperature

Chongjian Tang ', Ping Zheng ', Jianwei Chen ', Xiaoguang Chen ', Shangxing Zhou?,
and Gesheng Ding’

1 Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China
2 Zhejiang Mifeng Group Ltd, Yiwu 322002, China

Abstract: Start-up and process control of a pilot-scale anaerobic ammonium-oxidizing (Anammox) bioreactor were studied at
ambient temperature. Inoculated with a mixture of nitrification-denitrification sludge, nitritation sludge, anaerobic floc sludge and
anaerobic granular sludge, the pilot-scale Anammox bioreactor was successfully started up within 255 days at 5°C —27°C. The
nitrogen removal rate reached 1.30 kg/(m®-d). Three facets were taken into account to facilitate the process initiation. First, in terms
of alkalization in Anammox, influent pH was kept at about 6.8. Besides, nitrite concentration was kept as low as 13—36 mg/L. Finally,
2% (volumetric ratio) of Anammox sludge from lab-scale bioreactors was supplemented to the pilot-scale one.
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Fig. 2 Performance of Anammox reactors started up with different
sludges. (a) Nitritation sludge. (b) Nitrification-denitrification
255 ( 2007 7 2, sludge. (c) Anaerobic floc sludge. (d) Anaerobic granular sludge.
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Fig. 4 Profile of nitrogen removal efficiency of the pilot-scale
Anammox reactor during start-up.

26.9°C,  6), NH,"-N
299 336 mg/L( 3),
1.11 kg/(m*-d)( 93), NH,"N NO,-N

NO, -N

NO;-N 49 6 41 mg/L( 3); NH,-N
NO,-N 84% 98%  91%(
4); 1.02 kg/(m*-d)(  5),
0.50~1.00 kg/(m*-d) ,
( 3~5),
23 B3 Ea)EE
Anammox (38~63 d)
, (215 d)

—— Loading rate
—4— Removal rate

Nitrogen loading/removal rate [kg/(m’-d)]

0 50 100 150 200 250 300
t(d)

5 it Anammox [ 88 B9 Bt Sk
Fig. 5 Profile of nitrogen loading/removal rate of the
pilot-scale Anammox reactor during start-up.

Anammox
30°C~35°C,

(30°C~40°C)!"; Anammox

> >

[16,17]

>

s Anammox

2.3.1 pH
pH Anammox

(i Anammox pH

, 207 d
pH, pH 8~8.74 , pH
pH !
pH 6.8 , 208
pH 6.4~75( 7)
207~214 , 215,
NH; -N 51%

pH,  8~8.91

, NO,-N
o 2, e,
pH(8~8.3) pH(6.8)

: NO,-N

pH
pH

Journals.im.ac.cn

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



410 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

March 25, 2009 Vol.25 No.3

3Sr

30+

Temperature ('C)
[ g%]
(=]
T

10+
i 1 1 1 L 1 1 1
07-10 07-12 08-02 08-04 08-06  08-08
t (year-month)
6 BEIMEE A FHKRTL

Fig. 6 Water temperature variation during the start-up of
pilot-scale Anammox reactor.
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