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ABSTRACT

Characteristics of nitrification process, the PVA-immobilized nitrifying
bacteria gel beads, were evaluated for development of the recirculating aquaculture
system. In order to evaluate the activity of the PVA-immobilized nitrifying bacteria
gel beads, the 5-liter continuous nitrification bioreactor was used for the determination
of the ammonia-nitrogen removal efficiency with different hydraulic retention time
(HRT), (16 hrs, 8 hrs, 4 hrs, 2 hrs and 1 hr), and operated for 15 days for each
hydraulic retention time.

From the results, it was found that the PVA-immobilization of nitrifying
bacteria which were obtained from enrichment of nitrifying bacteria by culturing with
Nitrite-formation medium and Nitrate-formation medium and using sea-water (15 ppt)
in place of distilled water in the formula could reduce the recovery period of nitrifying
bacteria. It took 7 days which was less than the experiment of Eun-Ju Park, Jae-Koan
Seo and Mi-Ryung Kim, 2000, which took 15 days. And the hydraulic retention time
(HRT) had an effect on the ammonia removal efficiency, and the effluent ammonia-
nitrogen (NH3-N), nitrite-nitrogen (NO,-N) and nitrate-nitrogen (NO;-N)
concentration. The decreasing hydraulic retention time (HRT) increased the effluent
ammonia-nitrogen (NH;3-N) and nitrite-nitrogen (NO,-N) concentration and decreased
the ammonia removal efficiency and the effluent nitrate-nitrogen (NO3-N)
concentration significantly.

The optimum hydraulic retention time for operating with the PVA-
immobilized nitrifying bacteria gel beads in the continuous nitrification bioreactor was
2 hrs, which yielded the ammonia-nitrogen removal efficiency of 91.25 % and
provided the effluent ammonia-nitrogen (NH3-N) and nitrite-nitrogen (NO,-N) which
were 0.19 and 0.16 ppm, respectively. With 2 hrs of HRT, it gave the ammonia-
nitrogen removal rate of 122.22 g/m’/day and the effluent ammonia-nitrogen (NH3-N)
and nitrite-nitrogen (NO,-N), which were not harmful to aquatic animals.

KEY WORDS : THE PVA-IMMOBILIZATION OF NITRIFYING BACTERIA /
CONTINUOUS  NITRIFICATION  BIOREACTOR/ THE
AMMONIA-NITROGEN REMOVAL EFFICIENCY
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	Nitrogen is the major gas in the atmosphere; it comprises 78.084 percent of total gases in the air. The solubility of nitrogen in water at different temperatures and pressures are shown in table 2.1 for moist air at 760 mm Hg. The equilibrium concentrati
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	16.36
	15.82
	15.31
	14.81
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	Figure 2.1  The nitrogen cycle
	All of the steps in the familiar nitrogen cycle �
	2.1.1 Transformations of Nitrogen
	Fixation of molecular nitrogen (N2) from the atmosphere by biological, meteorological, or industrial processes is the primary source of inorganic nitrogen for ecological systems.  However, our discussion will begin with the decomposition of organic mat
	NH3 + H+ = NH4+                  ………..\(2.1\)
	In most habitats, ammonium ion will be the predominant species for reasons, which will be explained later. Ammonification is a heterotropic process, which occurs under either aerobic or anaerobic conditions.
	Ammonia and ammonium may be used by aquatic plants or nitrified to nitrate, which also can be absorbead by aquatic plants.  Nitrification occurs in two steps.
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	Oxidation of ammonia nitrogen to nitrate is by chemoautotropic bacteria; primarily Nitrosomonas is the first step and Nitrobacter in the second that use ammonium and nitrite, respectively, as energy sources and carbon dioxide as sources of carbon.  In ot
	In the absence of molecular oxygen, many microorganisms can use nitrate or other oxidized forms of nitrogen instead of oxygen as terminal electron acceptors in respiration. This heterotrophic process is termed nitrate reduction or nitrate respiration whe
	Figure 2.2 Pathways of nitrate respiration or denitrification.
	Nitrogen fixation by bacteria associated with leguminous plants is of considerable agricultural importance. Likewise, certain free-living bacteria and blue-green algae also fix considerable quantities of nitrogen in aquatic systems. Few studies have been
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	Ammonia exists in two forms in the water: unioniz
	2.2  Mechanism for Controlling Ammonia
	2.2.3 Nitrification

	2.3  Nitrifying Bacteria
	There are a few specific factors which limit nitrification.  These factors include carbon dioxide and oxygen along with pH, concentrations of ammonia, and temperature.  To know the level of nitrification taking place, the levels of these factors need to
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	2.3.2.3 Temperature
	Nitrifiers prefer moderate temperatures, ranging 
	2.3.2.4 Salt Osmotic Pressure
	Nitrifiers have a sizable range of tolerable osmotic pressures, ranging from fresh to saline, depending on the particular genus form.  Furthermore, many nitrifiers seem able to rapidly switch from one salt level to another with little impact on their act
	2.3.2.5 Light
	Ammonia-oxidizing `nitritifiers' are sensitive to a region of the light spectrum known as near-shoulder' ultraviolet.  The exact cause of this negative impact is unknown, but may have some relationship with a superoxide radical produced in conjunction wi
	2.3.2.6 Inhibitors
	The technical literature for nitrifiers has extensive references to the impact of specific chemicals on their efficacy, including, for example: thiourea, allythiourea, acetylene, N-Serve (Dow Chemical Corporation), heavy metals, metal chelators or bind
	2.3.2.7 Co-Metabolism Capabilities
	As mentioned earlier, the Nitrozomonad sp. employ an initial enzyme known as `ammonia monooxygenase' (AMO) which bears a surprising similarity to the methanotroph's `methane monooxygenase' (MMO).  The importance behind this match stems from the fact 
	Remarkably, recent studies of the AMO-bearing Nitrozomonad sp. have shown that they too have this sort of ability, acting along a co-metabolism route in which their AMO becomes expended on an alternative substrate other than its intended ammonia form.
	In turn, Nitrozomonad sp. may well have the ability to degrade industrial and hazardous wastes, at least to some extent. Unpublished estimates of this activity suggest that Nitrozomonad sp. might be capable of degrading as much as one-tenth the weight of
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