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Effects of Cold Acclimation jon the Act1v1ty of Autotrophlc Nitrogen Removal in

Granular Sludge and Its Bacterlal Populatlon Structure ot

QIAN Fei-yue' /LIU Yu-xin' , WANG Jlan ffffgl‘y“ LIU Wen-ru'’ 44 ’
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2. College of Tianping,“Suzhou University of Scien€e andlTechnology, Suzhou 215009, China; 3. National and Local Joint Engineéring
Lal)o:fttory of Municipal Sewage Resource| Utllization” Technology, Suzhou 215009, China; 4. J1angsu H1gh Education Collaborative
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Abstraét . Cold acclimation is an effective approach for i 1mprov1ng the nitrogen removal performance and operational stability of partial
nitritation/ ANAMMOX (PN/A) combined processes at low temperatures. To explore the specific effects of cold acclimation on the
characteristics of sludge, differentiations in temperature sensitivity, granular morphology, composition of extracellular polymer
substance (EPS), and bacterial community structure between PN/A granular sludges cultivated at medium-high temperature (30°C )
and acclimated to low temperature (15°C) were investigated in this study. The results of reaction thermodynamics showed that the
nitrogen removal performance of the granules acclimated to low temperature (G, ) was significantly higher than that of those cultivated
at medium-high temperature (G,;) under the low temperature (10-20°C ), and the apparent activation energy (E,) of total inorganic
nitrogen removal for the former was decreased by 28. 4% . Compared with G, G, had a smaller average particle size of 25. 8% and
higher EPS contents of 16. 6%, resulting in a significant lower settling property. Based on the high-throughput sequencing results, G,
exhibited a higher diversity of bacterial community, and a lower relative abundance ratio (0.04) of aerobic ammonium-oxidizing
bacteria ( Nitrosomonas) and anaerobic ammonium-oxidizing bacteria ( Candidatus_Kuenenia) than 0.34 for G,,. It indicated that the
PN/ A granules held a strong ability to retain slow-growing autotrophic bacteria in the system, even under low temperatures. These
findings could provide meaningful references for analyzing the self-adaption mechanisms of PN/A sludge to low temperature conditions
and promote the industrial application of combined processes.

Key words: cold acclimation; granular sludge; completely autotrophic nitrogen removal ; apparent activation energy of reaction; sludge

morphology ; bacterial community structure
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Fig. 1  Arrhenius plot for nitrogen removal rates of sludges cultivated at medium-high temperatures and acclimated to low temperatures
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Table 1 ~ Apparent activation energy of autotrophic nitrogen removal by sludges in different temperature intervals
> P . ~1
TR N TR C it
Gy 183. 53 29.76 35 AHFFE
N Gy 167. 50 57.00 30 [4]
;';g’jﬂgff Ca 94. 00 33.00 30 [17]
Gz 185.01 42.25 37 [15]
Py 157.51 40. 50 >30 /
G, 131. 45 61.62 25 AR5
G 156.78 70. 90 25 [15]
(1%‘ ZJ(I)I%) G, 107. 40 84. 65 25 [16]
G5 72. 80 65.39 30 [17]
Ty 117. 11 70. 64 <30 /
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Table 2 Morphological characteristics of PN/A granular sludges before and after cold acclimation
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Flg 2 Morphologlcal ‘comparison of PN/ A granulan sludges
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