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Effect of Temperature on PAO Activity and Substrate Competition

ZHANG Ling, PENG Dang-cong”, CHANG Die
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: To investigate the effect of temperature on the activity of high-temperature phosphate accumulating organisms (PAO,;) and
their competitive ability for the substrate, the sludge from an enhanced biological phosphorus removal (EBPR) reactor stably operated
at the high temperature of 30°C was used. The results showed that PAO,, activity and their competitive ability for the substrate
increased with temperature increasing from 15°C to 30°C. When the temperature was as higher as 30°C, the rates of anaerobic
phosphorus release, aerobic phosphorus uptake and acetate uptake of PAO,,, were 239. 46 mg-(g-h) ™', 79.90 mg- (g+h) ~', 357.47
mg+(g-h) 7", respectively. The corresponding value of AP/AHAc was 0. 628, which was considerably higher than that of PAO
reported in literatures. A simplified Arrhenius equation was used to describe the effect of temperature on the rates of anaerobic
phosphorus release, aerobic phosphorus uptake and acetate uptake, and the temperature coefficients were 1. 08, 1.07 and 1.05,
respectively.

Key words: enhanced biological phosphorus removal ( EBPR) ; phosphorus accumulating organisms ( PAOs) ; fluorescence in situ
hybridization (FISH) ; AP/AHAc ;temperature coefficient
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Fig. 1 Diagram of batch experiment device
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Fig. 2 Changes of anaerobic phosphorus release, acetate

uptake and aerobic phosphorus uptake at 30°C
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Fig. 3 Microbial community structure in activated sludge
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aerobic phosphorus uptake at different temperatures

TE 15 ~30°C B JE N, PAO , XF £ R 1) e K
WIS H 243 5 R 176. 70, 233. 14, 241.59 , 247.22 .
313.37 ., 357.47 mg-(g-h) =", ZBR Y Fe KW g ik
B I B A v TG KL R e 45 2R 5 Brdjanovic
119260 S P S i A 2 R R R ) 5 i T 15
W 5 A BT AN [, HO O >R B R 4 20°C 1
PAO Fll GAO X T2 1 e W WAL 38 38 AN - Uk 5 722
Ak, HAE 5 %0, I H. Lopez-Vazquez A2 B gy e W
MR BE R 30°CHE, PAO 7EPR VIR R X 4 R 1 45 K
W 3 R 0.20 mol- (mol-h) ~', i A< #F 5%
PAO,, 1 RS IR A T XF 20 B2 1Y fie K W i ik o
0.357 g-(g-h) ", Hir VSS( LA C,H,NO, 1) Y EE
IRIFHE R 113 g-mol ™", X IO R B BE /R Ji B Ry 22.°6
g-mol ~" [A]BE AT 15 £ & 1) B /R ot &4 30 g-mol ',
DUPXoF 7 1 A B 7% o et - 1) B R L R ) FH % 0y
0.269 mol-(mol-h) =", 45 % & T Lopez-Vazquez 55
15t B X W Ui B T A R HR SR PAO,, X
TR FLA 5 v A W A 5 g

R2 TREIBE TR REHER

Table 2 Rates of phosphorus release and uptake at different temperatures
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1 15 76. 50 27.36 176.70 0. 502
2 20 95. 86 44.72 233. 14 0. 549
3 23 150. 69 49. 61 241.59 0.577
4 25 150. 78 51.52 247.22 0.596
5 27 171.74 61.73 313.37 0.615
6 30 239. 46 79.90 357.47 0. 628
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Fig. 5 Rates of anaerobic phosphorus release and aerobic phosphorus uptake at different temperatures
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