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Abstract: Granular sludge acclimation and quick startup of a lab-scale internal circulation anaerobic (IC) reactor, treating
a chemical synthesis-based pharmaceutical wastewater were evaluated. The reactor was operated under mesophilic
conditions. The seeding granular sludge originated from an up-flow anaerobic sludge blanket reactor treating monosodium
glutamate (MSG) wastewater. The acclimation period lasted 23 d with high strength influent and high organic loading
rates (OLR). In this period, glucose substrate was mixed with pharmaceutical wastewater and the mixture gradually
changed into refractory full-pharmaceutical wastewater rapidly. Granular sludge acclimation was achieved with COD
removal efficiency of 70%~80% and organic loading rates of 5 kgCOD/(m*d). The COD removal efficiency was
stabilized at about 70% when the OLR increased to 7.4 kgCOD/(m®-d). Mature granular sludge was dense, regular and
with large size. The dominant archaea in the mature granular samples was Methanosaetaceae using scanning electron
microscope. Quick acclimation and startup of the IC reactor which was used to treat refractory wastewater were achieved
using high strength influent and high organic loading rates.
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Fig.1 Experimental apparatus
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Fig.3 SS variation of effluent and influent during startup
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Fig.5 Morphology and observation by SEM of granular sludge in IC reactor
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