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Competition between phosphate-accumulating organisms and
glycogen-accumulating organisms and the phosphate removal
efficiency in EBPR reactor at low temperature
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Abstract: Enhanced biological phosphorus removal (EBPR) was operated in a laboratory—scale sequencing
batch reactor (SBR). Fluorenscent in situ hybridization (FISH) was used to study the competition between
the phosphate-accumulating organisms (PAOs) and glycogen-accumulating organisms (GAOs). The influence
of competition between PAOs and GAOs on phosphate removal efficiency was discussed. The results showed
that 020 d was an adjusting stage. COD and phosphate removal efficiencies of SBR were unstable. PAOs and
GAOs competed for the predominant status in reactor. During 20-60 d the amount of PAOs increased gradual—
ly while the amount of Alphaproteobacteria decreased and Gammaproteobacteria contents was below 8. 11% in
this stage which indicates that low temperature is beneficial to PAOs. PAOs proliferated rapidly during 50-60
d. Because the increased amount of PAOs was only 3. 2% per 5 d the phosphate removal efficiency in reactor
was not delayed.
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EBPR <30% .
. Zhang pH 7.0 6.5
* . Serafim pH CH,COONa « 3H,0 4.69 mmol/L
7.0 8.5 ! (COD 300 mg * L™") NH,CI 1.79 mmol/L (py =
Oehmen EBPR 25 mg * L™") NaH,PO, * 2H,0 0.32 mmol/L (p, =
10mg=L") 0.5 mL
* . Panswad 20 C 35 C - EDTA 100 mg * L™ MgSO, * 7H,0
20.6 g+ L™' CaCl, 5.6 g« L ~' MnSO, * H,0
[ 6
20 °C 7 0.14 g L™ FeSO, *TH,05.7 g + L™ CuCl, * 2H,0
(DO) 0.19mg+L™" ZnCL,0.05¢g+L" H,BO,005g+L".
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16S rRNA 1
1 16S rRNA
e JFH(5°-3) H bR 51
EUB338 GCTGCCTCCCGTAGGAGT Most bacteria [8]
EUB338mix EUB338-11 GCAGCCACCCGTAGGTGT Planctomycetes [9]
EUB338-111 GCTGCCACCCGTAGGTGT Verrucomicrobiales [9]
PAO462 CCGTCATCTACWCAGGGTATTAAC PAO cluster [10]
PAOmix PAO651 CCCTCTGCCAAACTCCAG Betaproteobacteria [10]
PAO846 GTTAGCTACGGCACTAAAAGG Rhodocyclus sp. [10]
TFO_DF218 GAAGCCTTTGCCCCTCAG cluster 1 Defluviicoccus spp. [11]
DFmi TFO_DF618 GCCTCACTTGTCTAACCG in Alphaproteobacteria [11]
" DF966 GATACGACGCCCATGTCAAGGG cluster 2 Defluviicoccus spp. [11]
DF1020 CCGGCCGAACCGACTCCC in Alphaproteobacteria [11]
GAOmix GAO Q431 TCCCCGCCTAAAGGGGTT Gammaproteobacteria [10]
GA0Q989 TTCCCCGGATGTCAAGGC Competibacter phosphatis [10]
1.4.3 3 min .
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50% 80% 95% 100% NaCl 20 mmol/L Tris-HCI 0.01%
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