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Abstract: Two sequencing batch reactors, SBR-A and SBR-B with propionic/acetic acid carbon molar ratio of 1/1 and
2/1, respectively, Which were operated under conditions of anaerobic-low dissolved oxygen (DO) (0.15~0.45mg/L),
and the influences of propionic to acetic acid ratio on biological nitrogen and phosphorus removal were investigated.
The results showed that the simultaneous biological nitrogen and phosphorus removal occurred in both SBR-A and
SBR-B, and the ammonia was completely oxidized during the low DO period without substantive nitrite accumulation.
Compared with SBR-A, SBR-B showed less anaerobic phosphorus release and more anaerobic polyhydroxyvalerate
(PHV) and polyhydroxy-2-methylvalerate (PH2MV) syntheses, but had lower phosphorus and nitrate concentrations
at the end of low DO stage. The total nitrogen and phosphorus removal efficiencies were higher in SBR-B (82% and
97%, respectively) than in SBR-A (68% and 94%, respectively) suggesting that the increase of propionic/acetic acid
ratio would be helpful to both nitrogen and phosphorus removal in anaerobic-low DO biological wastewater treatment
system.
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Table | Anaerobic transformations of glycogen and PHA

in two SBR (mmol/g)

i H SBR-A SBR-B
B Dt A 1.44+0.02 1.03+0.04
PHB % & it 0.94+0.09 0.4240.07
PHV & & 1.70+0.03 1.850.01
PH2MV &) 0.2240.02 0.32+0.03
PHA &l 2.86+0.05 2.5940.05
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Table 2 Low DO transformations of glycogen and PHA

in two SBR (mmol/g)

mH SBR-A SBR-B
Bl Ay 1.57+0.04 1.15+0.06
PHB P#fif 1.07+0.05 0.43+0.04
PHV [ 1.80+0.04 1.860.02
PH2MV [ A i 0.25+0.03 0.35+0.05
PHA [ 3.1240.05 2.6420.04
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UH)SBR-A H1H) NO; -N F1 NO, -N K 53
4 0.2,0.02mmol/L, ifj SBR-B ' NO;-N #i
NO, -N K435 0.17,0.03mmol/L, R B
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Table 3 Anaerobic and low DO transformations of
nitrogen, phosphorus and COD in two SBR

A SBR-A SBR-B
PRAUE R V28 . COD <)% (mg/L) 19042.5 190+2.2
R4 K COD # % (mg/L) 41£1.2 3340.9
PEAUA N2 NH, -NKEE (mmol/L)  1.2840.03  1.28+0.11
PRI NS NO; -NIRJE (mmol/L)  0.240.05 0.17+0.03
PRERUGR IR NS NO, NI (mmol/L)  0.02£0.001  0.03+0.002

R4 NH, N ¥ & (mmol/L) 0 0

RS A NO; N 9 (mmol/L) 0.46£0.03  0.25+0.02
fREAK NO, N ¥ (mmol/L) 0.0240.003  0.01+0.002
JREAUE Vg5 SOP ¥ (mmol/L) 0.240.015  0.2+0.02
PRAURE B i (mmol/L) 1.9440.08 1.8740.04
RS e (mmol/L) 2.1340.07  2.06+0.09
A % 1 (mmol/L) 0.01£0.001  0.006+0.001
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X% 5% EBPR RGWI5UE T ISEEH
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RE A IR 2 AT 3 .

F4 24 SBR HEIITAHIL R AH AL AR FE R R &, B0
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Table 4 Comparisons of efficiency and rate of SND and
nitrogen, phosphorus and COD removal in two SBR

mH SBR-A SBR-B

SN2 COD (1 2B #(%) 78+1.8 83+1.6
SN A% NH, N 2252 (%) 100 100

SN A% TN (22 B 2(%) 68+2.1 82+1.9

SN A% SOP 11 2B % (%) 94+1.3 9740.6
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