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Comparison of Partial and Complete Nitrification in SBR System
for Use in Side Stream Processes
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Abstract

Use of low-cost biological methods for ammonia removal as partial nitrification has been attracted by many
environmental engineering researchers in recent years.In this study the removal of ammonia in high
concentration sewage based on both complete and partial nitrification with the different sub-cycles has been
investigated in pilot-scale and the results were compared. Ammonia concentration in synthetic wastewater was
about 900 mg-N/L and fixed and variable volume of reactor was 3 and 6 liter respectively to create a suitable
hydraulic retention time of 1.05-1.55 days in the different cases. The results of ammonia, nitrite and nitrate
measurements by spectrophotometer have shown that it is possible to achieve partial nitrification by controlling
temperature, pH, and dissolved oxygen and having more sub-cycles. Ammonia specific oxidation rate was about
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13 to 16 percent more in complete nitrification compared to partial nitrification and in this condition the percent
of nitrite accumulation was reduced from 91 to 51 in 3 sub-cycles and from 81 to 30 in 1 sub-cycle. Furthermore,
increase of sub-cycles number from 1 to 3 had significant effect on increasing ammonia specific oxidation rate
from 29 to 32 percent in partial and full nitrification, respectively. Results of this study showed that this method
will be used for high ammonia removal in side stream process in addition to low nitrite oxidation rate in partial

nitrification as compared to complete nitrification

Keywords: Nitrification, Side Stream Process, Sequencing Batch Reactor.

LV 5 0]l ¥ 8Ly 25 33055

O5eelSedy 525 093 9 Jsl dd> o o S Ll w25 L
Pl sbonl o shacs JalS @ gy 23 S35 S on paRda
05S) 52l cmlie o s G bl (6l lee 55 S
NESPERTYT CRDIJE SR JOU I O N RS
02 5a 5 3| gy Dliind gl gy ol 1 [A ]z
03558 Dslize GLlSE s 5 Bio (S35 5m cn s sledss
YL cble o5ls sledsl ddox 5l Cilise sl DL
55 il aesla st 5l gle asle S el
s golal Blas g 48 ML sl dia 55 ool (5,5
T4] e os gy i sloay o alS

1 05ss caluse el Lus 5 Bl (S35 sleds,
S A ot e 2 55 9 030 A 93 4 L, Lo wile
O3Sy 235 5 JolS & gl 25 & i3m0 0 (230 23 Ol o0
3 55 0l 2 Sl 3 4 s i s 5 S )
ol 55 ol asl U S ST sleds dar
DY VTSl LS ol sl

LT ol o s alboanyl 3 ils ol slaw 1
syl Wl gl 5 elin Loyl 3 S b s iy 2 5
Sl ool 2 b T 3K ke 5l oo Lol
SO S it ol gt =l e 3l o L
O 534S 558 wslizul aslge SGU LS s Ko S 61T
B\ WPV RPN BIp PESK RS EP W - JORE S PTE AR
Lo ST JE mbea) glaesls (25,5 mlbe
g esls iy (63l oladeas s 039 3) dex 51 s 3Lk
e 0 gl 55 SOU L 5 Jlad ) ol OB o
o ) 8 Cal 315 Lt st ol (gl gy - 550 9233

? Nitrobacter
® Supernatant from Anaerobic Sludge Digesters
7 Short-Cut Nitrification or Partial Nitrification

8 Anaerobic Ammonium Oxidation (Anammox)
’ Completely Autotrophic Nitrogen Removal Over Nitrite (Canon)

10 Oxygen-Limited Autotrophic Nitrification-Denitrification (Oland)

' Single Reactor System for High Ammonia Removal Over Nitrite
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