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High Strength Slaughter Wastewater Treatment in a Novel Combined System of
Hybrid-Rotating Biological Contactor and Biological Aerated Filter
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Abstract : This study was conducted to develop a novel combined system of a hybrid rotating biological contactor (RBC) process
that was composed of an attached- and suspended- biomass reactor, followed by a settler and a biological aerated filter (BAF)
column to treat a high strength slaughter wastewater. Long term influences of organic and nitrogen loading rates were investigated
to see how the combined system worked in terms of the removal efficiency. A synthetic wastewater containing a pork cutlet steak
source (commercially available) and swine blood was used to feed the combined system. The hybrid RBC process showed excellent
removals: about 95% for soluble COD and 85% for ammonium nitrogen. However, the unsettled solids seriously deteriorated the
removal efficiency of total COD (TCOD) and total nitrogen (TN) in the RBC process. A significant fraction of the TCOD and
suspended solids (SS) was further removed in the BAF column although the effluent quality was still unsatisfactory, giving TCOD
300 mg/L, SS 180 mg/L and TN 59 mg/L. An addition of polyaluminium chloride into the RBC effluent improved the performance
of the settler and BAF, producing an excellent quality of final effluent; TCOD 16.5 mg/L, SS 0 mg/L, TN 55.5 mg/L, TP 1.3 mg/L.
Therefore, it was confirmed that the combined system of hybrid RBC and BAF could treat a high strength slaughter wastewater
excellently.
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Fig. 1. Schematic of a combined system of RBC and BAF,
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Table 1, Operational conditions
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Fig. 3. Daily variation of (a) TN, (b) NHs-N, (c) NOs-N and (d) DO concentrations.
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Table 2, Amount of total nitrogen used beside cell synthesis

Fate of TN (g/d
. SCOD/TN SCOD (g/d)
Period Day ratio removed Removed Used for cell Removed by other
(9/9) in RBC synthesis* pathways
| 0~9 118 36.95 1388 118 0.70
Il 10~29 226 133.58 413 427 -0.14
1l 30~102 97 308.70 2430 988 1442
Y 103~131 8.6 25155 2489 8.05 16.84
V 132~148 17 163.88 11,28 524 599

* Cell yield coefficient (Y) is assumed as 0.4 g VSS/g coD; cell composition is assumed as C7 1H11 703 7NPg2; thus, Ya=0.032 g N in VSS/g COD
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