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Abstract;: ANAMMOX reactor was operaled by two nitrogen load lifting methods including
stepwise increasing of substrate concentration and shortening hydraulic retention time ( HRT) ,and effects
of the two different methods on performance of ANAMMOX reactor were compared. During 300 days of
operation, the removal efficiencies of NH,” =N, NO, — N and TN could reach 93.09% , 95.26% and
88.46% , respectively,and the nitrogen load removal rate increased from 0.75 kg/(m’ - d) to 2.26 kg/
(m’ -+ d). ANO, —N/ANH, - N and ANO; — N/ANH," - N were 1.12 and 0. 14 during stable stage,
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which was close to the theoretical value. The pH of the effluent gradually increased and finally tended to

be stable in phase lll. Gas production per unit volume of sludge reached 1.51 L/(L + d). Particle size

of the sludge increased to 5.0 —7.0 mm,and settling velocity increased to (8.94 £0.77) em/s. A large

amount of scarlet granules were observed ,which enhanced the denitrification performance. Compared with

the strategy of increasing substrate concentration, low-concentration influent and shortening HRT to

increase nitrogen load could avoid the inhibition effect of the substrate itself, and quickly enhanced and

stabilized the performance of the ANAMMOX reactor, which was conducive to the formation of granular

sludge.
Key words: ANAMMOX;

granular sludge; performance enhancement
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Fig. 1 Schematic diagram of UASB ANAMMOX reactor
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Tab.1 Operational conditions of UASB reactor

- NH, -N/ |NO, =N/ |HRT/| @Kt/
| BFlE]/d _ _ =3 _ q=i
5% (mg L ")|{(mg-L")|] h |(kg-m™ -d7)
1~21 95 105 0.80
22 ~41 120 130 1.00
42 ~66 140 160 1.20
67 ~90 165 185 1.40

I 91 ~107] 190 210 6 1.60
108 ~121| 215 235 1.80
122 ~134| 240 260 2.00
135 ~150] 285 315 2.40

151 ~172] 240 260 6 2.00
173 ~215 140 160 6 1.20
216 ~222 95 105 1.20
023 ~239 120 130 A 1.50
040 ~254| 140 160 1.80
055 ~272| 165 185 2.10
073 ~300] 140 160 3 2.40
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Fig.2 Changes of nitrogen removal performance in

ANAMMOX reactor
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Tab.2  Characteristics of sludge during operation

W H ETBE | ETEE | FMpE
A%/ mm 0.3~0.5|1.0~3.0|5.0~7.0
i/ (em - s™')  [1.55£0.285.05 £0.718.94 £0.77
VSS/(g - L") [2.51+0.022.69 £0.0312.92 +0.04
TSS/(g+ L™')  K.45+0.104.54 +0.074.52 +0.08
VSS/TSS 0.56 0.59 0.65
S )F/ (mg - g 'VSS)[S1.8 £2.69/63.9 +3.28/75.2 £3.9
£/ (mg - ¢ ' VSS) 9.4 +£3.0643.9 +2.1048.9 +1.46
EAEVES 1.31 1.45 1.54
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