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SR AR5 VR T MR B 1 S i T S5 SRR A A AS [ B ) ) i AL B G 4 (SOUR,, 0,/ VSS) 25 B, i A7 i g Ak 35
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Influence of Different Recovery Methods on the Activity of Nitrification

Granular Sludge

GUO Xiu-li', GAO Da-wen'?,LU Jian-cong'

(1. School of Forestry, Northeast Forestry University, Harbin 150040, China; 2. State Key Laboratory of Urban Water Resource and
Water Environment, Harbin Institute of Technology, Harbin 150090, China)

Abstract: Aerobic nitrifying granule sludge cultivated in sequential batch reactor (SBR) was used to investigate the critical activity
point of granules and the effect of different ammonia concentration and aeration time on reactivation after storage. The results showed
that there was big difference in the activity (SOUR, 0,/VSS) of nitrifying bacteria after different storage time. The specific oxygen
utilization rate (SOUR) of granules before storage was 13. 15 mg- (g-h) ~'. After a storage period of 20 days, the SOUR decreased by
1.26 mg-(g-h) ™' | after 5 cycles of reactivation, the ammonia removal efficiency was already increased to 95% while the SOUR was
recovered to 13. 87 mg- (g-h) ~'. But after a storage period of 30 days, the SOUR decreased by 11. 63 mg-(g-h) ™' , after 51 cycles
of reactivation, the ammonia removal efficiecny only reached 92.64% while the SOUR was recovered to 14.92 mg-(g-h) ~'.
Meanwhile, this storage method required a longer recovery time. Therefore, we put forward that the critical activity of denitrifying
granular sludge should be the activity when activity recovery starts and the nitrifying bacteria SOUR begins to decline. On the basis of
the critical activity, we began to restore the activity when the activity of the denitrifying bacteria was reduced to critical activity, and
then started a new storage cycle. This storage method was named dynamic storage. Different influent ammonia concentrations of 20, 30
and 40 mg-L™" were applied to reactivate the aerobic granules. Highest SOUR could be achieved when fed with an ammonia
concentration of 40 mg+L ™" after reactivation. After three times of dynamic storage, the SOUR remained stable. Different aeration time
of 1, 2 and 3 h was applied to reactivate the aerobic granules. Highest SOUR could be obtained when aeration time of 1 h was applied
after reactivation and remained stable along with dynamic storage.

Key words: aerobic nitrifying granules; dynamic storage; activity recovery; specific oxygen utilization rates (SOUR) ; aeration time
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Table 1  Composition of synthetic wastewater

LU ol U 7 e
coD 150 ~180 || FeCl, 1.5
NH, -N 40 H,BO, 0.15
PO}~ -P 5~6 CuSO, 0.03
B 290 ~320 || KI 0.18
CaCl, 10 MnCl, 0.12
NaMoO, 0. 06
7nS0, 0.12
CoCl, 0.15
EDTA 10

1) i TR Bt 1 mL-L~"

Bl EFEmEAERIS R

Fig. 1 Cultivation of denitrifying granular sludge
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Fig. 2 Denitrification efficiency of the granular sludge before storage
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Fig. 3 Changes in activity of the nitrifying bacteria

with different storage time
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Fig. 4 Different water nitrogen concentration on the influence of

nitrifying bacteria SOUR in activation process
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Fig. 5 Effect of different aeration time on the SOUR

of nitrifying bacteria during the activation process
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