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Abstract TE 148340

The upflow anaerobic sludge blanket (UASB) process involves the anaerobic degradation of organic
wastes using biomass which is not attached to a support medium but which aggregates, under favorable
conditions, to produce particle with good settlement characteristics. These particles are known as
granules, and their formation, commonly termed granulation, generally enhances the efficiency of the
process. Bacteria surface is covered by extracellular polymer (ECP) excreted by bacteria. Because the
ECP have negatively charged property, property of bacteria surface is negatively charged as well.
Cationic ions, such as calcium ion, could be an important factor enhancing the granulation. This means
cationic ion may bridge ECPs and link cells and ECPs together to form an initial structure of bacterial
aggregates. Molecular size of cationic ions, however, might affect more or less the granulation process
behavior. This study was to investigate the extent of molecular size effect of cationic ions on granular
sludge development in UASB reactor. Cationic polymer Zetag 7632 and Zetag 7652 were used. These
cationic polymers possess the same property and structure. The only difference is that Zetag 7652 is 2
fold larger in term of molecular weight than Zetag 7632. Experiments were performed in parallel using
3 identical reactors. First reactor without adding cationic polymer was served as a control (R1), Zetag
7632 was added to reactor (R2) to obtain a concentration of 75 mg/L. while Zetag 7652 was added+o

another reactor (R3) to get 150 mg/L.

The results demonstrated no differences in terms of the specific methanogenic activity (SMA) and
process efficiency between the reactors with or without the polymer. However, the tendency to promote
sludge granulation was clearly on the ones with the polymer. An average size of the sludge in the
control reactor was 348 Llm while they were 528 and 572 m in the ones with Zetag 7632 and 7652,
respectively. The extracellular polymer (ECP) content in granular sludge was also measured. This
polymer was normally produced along with the granulation process; thus, could be an indicator of how
well the process was going on. The results showed higher amount of ECP in the reactors with cationic
polymers (53.6 mg/L for Zetag 7632 and 56.4 mg/L for Zetag 7652) as compared to that in the control
one (35.8 mg/L). To investigate the quality of the sludge, the sludge volume index (SVi) measurement
was carried out as well. As expccted, the addition of cationic polymer not only supported the
granulation process but provided the sludge with a better settling quality as indicated by lower SVi
value. Further study surface of granule sludge in 3 reactors by scanning electron microscope (SEM),
microbial cell at the surface was rod- and coccus-shape. These shapes were look like Methanobacterium

and Methanococcales, respectively.

To sum up, the addition of the cationic polymer helped develop a granular sludge faster with good
sludge characteristics. The polymer with higher molecular weight tended to give a better result in size

and settling ability though the difference was not that obvious.





