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Abstract

The objective of this study was to investigate the effects of fine sand addition on
granulation of UASB system during start up. Three lab-scale reactors, having effective volume
25 L/tank, were employed to treat synthetic wastewater (COD 5,000 mg/1) at the upflow velocity
0.4 m/h. The reactors were seeded with digested sludge from CMU waste water treatment plant
at initial concentration of 10 gVSS/l. Experiment 1 was conducted with influent prepared from
10% domestic wastewater by volume and 90% tap water by volume. The first reactor (R1) was
operated as control unit without fine sand addition. The second (R2) and third (R3) reactors were
added with fine sand during start up at 10 and 50 mg/gSS of seed. The final organic loading rate
(OLR) in all reactors were 4.13 kg COD/(mS-d) after 165 d. The granule sizes at 1.20 m depth
3 reactors were mostly 0.21-0.43 mm, 0.11-0.21 mm and 0.11-0.21 mm, respectively. The
average COD removal efficiencies of three reactors at the last period, based on effluent FCOD,
were 45.3, 48.4 and 49.9%, respectively. Experiment 2 was conducted with influent prepared
from 100% domestic wastewater by volume. The second (R2) and third (R3) reactors were added
with fine sand during start up at 100 and 400 mg/gSS of seed. After 90 d, all reactors were finally
operated at OLRs of 2.36, 4.13 and 5.46 kg COD/(m3'd), respectively. At 1.20 m depth, granule

sizes in 3 reactors were mostly 0.11-0.21 mm, 0.11-0.21 mm and 0.21-0.43 mm, respectively.



The efficiencies of three reactors in terms of COD removals during the last period were 62.2, 54.3
and 73.4%, respectively. The addition of fine sand at 400 mg/gSS could shorten the star up period

and slightly improved the treatment efficiency.



