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Behaviors of Pollutants and Microorganisms in an Anaerobic
Digestion of Propionate Containing High Ammonia Nitrogen Level
Chae-Young, LeeT, Dae-Sung, Kim, Won-Sik, Ahn, Hang-Sik, Shin*

Department of Civil Engineering, The University of Suwon, Department of Civil and Environmental Engineering, KAIST*

ABSTRACT

Behaviors of simple organic compound and granular sludge in an upflow anaerobic sludge
blanket (UASB) reactor treating propionate at high ammonia nitrogen levels were investigated for
12 months. The UASB reactor achieved about 80% removal of chemical oxygen demand (COD) at
ammonia nitrogen concentration up to 6000 mg—N/L. At higher concentration of ammonia
nitrogen, the propionate in the effluent increased whereas the acetate was very low. At ammonia
nitrogen concentration of 8000 mg—N/L, the volatile suspended solids (VSS) increased sharply
due probably to the decrease of the content of extracellular polymer (ECP) although methane
production was very low. The specific methanogenic activity (SMA) using formate, acetate, and
propionate as substrate to granules decreased as ammonia nitrogen concentration increased. The
ammonia nitrogen concentration I°°, causing 50% inhibition of SMA were 2666, 4778 and 5572
mg—N/L, respectively. The kinetic coefficients of ammonia inhibition using formate, acetate, and
propionate as substrate were 3.279, 0.999 and 0.609, respectively. The SMA using formate was
severely affected by ammonia nitrogen than those using acetate and propionate. This result
indicated that the hydrogenotrophic methanogens was most affected by ammonia nitrogen.
Granules were mainly composed of microcolonies of methanothrix—like bacteria resembling
bamboo—shape, and several other microcolonies including propionate degrader with
juxtapositioned syntrophic associations between the hydrogen—producing acetogens and

hydrogen—consuming methanogens.
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