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PATIKORN SAENSING : BIO-AUGMENTATION IN ACTIVATED
SLUDGE PROCESS TO ENHANCE NITROGEN REMOVAL UNDER
DIURNAL VARIATION OF ORGANIC LOADING. THESIS ADVISOR :

ASST. PROF. SUNTHORN KANCHANATAWEE, Ph.D., 185 PP.

ACTIVATED SLUDGE/BIO-AUGMENTATION/KINETIC/RESPIROMETRIC

This research study aims to enhance nitrogen removal in activated sludge
process by using bio-augmentation, identify the appropriate ratio of return sludge to
reject water and to estimate kinetic parameters of activated sludge by using
respirometric measurement methods. The configuration of main-stream and
side-stream of pilot wastewater treatment plant using Modified Ludzack-Ettinger
(MLE) process. The first step only main-stream process response was investigated
and then combined main-stream process with bio-augmentation in side-stream process
was evaluated. The pilot plant was operated under conditions of constant and diurnal
variation of organic loading. The experimental set-up was fed with municipal
synthetic wastewater. The concentration of COD, TKN and TP were 239, 32.5 and 4.4
mg/L respectively. The experimental data and effluent samples were
collected every 2 hr period for 24 hrs.

The results showed that the appropriate ratio of return sludge to reject water
in bio-augmentation reactor was 3 : 1. Based on 5 days average sludge age are equal,
nitrogen removal efficiency under diurnal variation of organic loading of main-stream
with basic operation strategy compared to bio-augmentation operation strategy were

79.9% and 98.8%. The volume of bio-augmentation reactor was 4.5% compared



with volume of main-stream process. There is a statistically significant of
bio-augmentation process to enhance nitrogen removal efficiency and it has a

potential to reduce the variance of nitrogen in effluent effectively.

The coefficient of kinetic parameters Yy, Ks, by and fémax+ Were 0.69 mg/mg,

19.1 mg/L, 0.31 d* and 2.2 day™ respectively. The coefficient of kinetic parameters

Yaoe, Knm, ba and Lmaxaos were 0.21 mg/mg, 0.35 mg/L, 0.21 d™ and 0.9 day™

respectively. The results kinetic parameters were close to the default values in

Activated Sludge Model no.1 (ASM1).
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