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Abstract
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The attachment and the growth of bacteria on solid surface of packed-mé&dia play a vital role in
biofilm formation during the initial start-up stage of anaerobic hybrid reactor (AHR). These steps
are controlled by the transportation of suspended biomass in the suspended zone, located at the
lower part of AHR, to the packed zone at the upper part. After the bacteria attach onto the surface,
proper distribution of substrate then promotes the bacterial growth. However, the operating
conditions, e.g. feed concentration and feeding velocity, influence on the surrounding environment
in the AHR, which further affect the biofilm formation. This research studied the effects of upflow
feeding velocities and concentrations on the biofilm formation on the surface of the supporting
material in the AHR. Three upflow feeding velocities, which are 0.01, 0.05, and 0.10 m/hr, were
chosen along with different influent concentrations of 500, 1,000 and 2,500 mg/l of glucose. The

biofilm formation was analyzed both qualitatively and quantitatively.

The experimental results showed that the differences in substrate concentrations and feeding
velocities promoted different amounts of biofilm, which were 0.47-1.06, 0.31-1.07, and 0.46-1.59
gVSS/mZ, at the feed concentrations of 500, 1,000, 2,500 mg/l, and the feeding velocities of 0.01,
0.05 and 0.10 mv/hr, respectively. Moreover, the biofilm accumulation rate increased with
increasing feeding velocities. Further, at the same velocity, a higher influent concentration provided

a higher biofilm accumulation rate. The rates were 0.02-003, 0.07-0.012, and 0.010-0.013 g/mz-hr
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at the feeding velocities of 0.01, 0.05, and 0.10 m/hr, respectively. In addition, the substrate
feeding velocity and concentration influenced the biomass and substrate distribution inside AHR. A
higher velocity promoted a higher amount of biofilm on the media due to a slightly better
distribution of the suspended biomass and substrate throughout the reactor height, especially in the
packed zone which are 53-89, 70-278 and 70-248 mg/1 for the feeding velocities of 0.01, 0.05 and
0.10 m/hr, respectively. The amount of attached biofilm related to biomass concentration in bulk
liquid especially in the first 24 hr. Later, the substrate concentration around the media would instead
take a significant role on the biofilm formation. The quality of the attached biofilm was also
determined. It was found that the specific methanogenic activity (SMA) and specific glucose
utilization (SGU) of the methanogenic and non-methanogenic bacteria group were just slightly
different. The SMA values according to the feeding velocity of 0.01, 0.05, and 0.1 m/hr were 0.29-
0.50, 0.35-0.54 and 0.55-0.72 gCOD/gVSS-d, respectively.

Additionally, the studies of the effect of liquid feeding velocity and generated biogas on the
distribution of substrate and biomass in AHR were also investigated. With. the absent of biogas in
the system especially at the initial stage, the higher the rate of liquid feeding, the better the mixing
inside the rea.ctor becomes. The result was displayed in term of D/vL which were 0.16, 0.32, and
0.44 for the feeding velocity of 0.01, 0.05, and 0.1 m/hr, respectively. When the system started
producing biogas, however, even if the feeding velocity was rather low, a good mixing behavior
was still observed. The produced biogas was found to change the flow pattern inside the reactor
from a plug flow type to nearly a complete mixing one. This was related well with the indifferent

substrate distribution along the reactor height when the biogas was generated.

Keywords: UASB-Fixed Film Hybrid Reactor / Biofilm / Operating Condition Effects / Startup /

Feeding Velocity / Feed Concentration



