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Abstract : Major concerns regarding nitritation of low-strength ammonium wastewaters include low ammonium loading rates
(usually below 0.2 kg/m3-d) and uncertainty about long-term stability of the process. The purpose of this study was to test a
sequencing batch reactor (SBR) filled with cell-immobilized polyethylene glycol (PEG) pellets to see if it could achieve efficient
and stable nitritation under various environmental conditions. SBR was fed with synthetic ammonium wastewater of 30±2 mg-
N/L and pH: 8±0.05, maintaining the dissolved oxygen concentration of 1.7±0.2 mg/L and the temperature at 30±1oC. The
reaction was easily converted to partial nitrification mode within a month by feeding relatively high ammonium substrate
(~100 mg-N/L) in the beginning. We observed stable nitritation over 300 days with high ammonium loading rates (as high as
~1.1 kg-N/m3-d), nitrite accumulation rates (mostly over 97%) and ammonium removal rate (mostly over 95%). DO was a major
limiting substrate when the DO concentration was below ~4 mg/L and the NH4+-N concentration was above 5 mg/L, giving
almost linear increase in the ammonium oxidation rate with the bulk DO increase. Low temperatures mainly affected the
reaction rate, which could be compensated for by increasing the pellet volume (i.e. biomass). Our results demonstrated that an
SBR filled  with  small  cell-immobilized  PEG pellets  could  achieve  very  efficient  and stable  nitritation  of  a  low-strength
ammonium wastewater.
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treatment
Conference  Title  :  ICEBESE  2015  :  International  Conference  on  Environmental,  Biological,  Ecological  Sciences  and
Engineering
Conference Location : Lisbon, Portugal
Conference Dates : April 16-17, 2015

World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering

Vol:9, No:04, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
nv

iro
nm

en
ta

l a
nd

 E
co

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:9
, N

o:
04

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

40
15

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(04) 2015 1

https://publications.waset.org/abstracts/14015.pdf

