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Abstract. The efficiency and productivity of aquaculture strongly depends on the development of advanced 
technology for water quality management system. The most important factor for the success of intensive aquaculture 
system is controlling the water quality of fish rearing media. This paper reports the design of fine bubbles (FBs) 
generator and performance evaluation of the system to improve water quality in thai catfish media (10 g/ind) with 
density (16.66 ind./L). The FBs generator was designed to control the size distribution of bubble by controlling its 
air flow rate entry to the mixing chamber of the generator. The performance of the system was evaluated based on 
the produced debit, dissolved oxygen rate and ammonia content in the catfish medium. The size distribution was 
observed by using a high speed camera image followed by processing using ImageJ. freeware application. The 
results show that air flow rate 0.05 L/min and 0.1 L/min received average bubble size of 29 μm and 31 μm 
respectively. The generator produced bubbles with capacity of 6 L/min and dissolved oxygen rate 0.2 ppm/min/L. 
The obtained DO growth was 0.455 ppm/second/L while the average decay rate was 0.20 ppm/second/L. 
(0.011/0.005 fold). In contrast, the recieved DO growth rate is faster compared to the DO consumption rate of the 
Thai catfish. This results indicated that the potential application of FBs enhanced the density of thai catfish seed 
rearing. In addition, ammonia can be reduced at 0.0358 ppm/hour/L and it is also observed that the inhibition of 
bacterial growth of air FBs is postive to Aeromonas hydrophila bacteria compared to the negative control. It is 
concluded that as-developed FBs system can be potentially applied for intensive thai catfish culture and expected to
improve the feeding efficiency rate.

INTRODUCTION 

Fine bubbles are applied in many research areas such as water treatment [1], minerals and bioresources 
recovery [2,3], washing processes [4] and aquaculture engineering, because of their large surface area and 
longer residence time in liquid. Also, fine bubbles are expected to provide different physiochemical and fluid 
dynamics properties than macro-bubbles. The efficiency and productivity of aquaculture strongly depend on the 
development of advanced technology for water quality management system i.e. controlling the water quality of 
fish rearing medium. A pressurized dissolution method based on decompression of liquid with dissolved gas 
(either air or pure O2) is one of promising methods for generating fine bubbles with high number density.
Among many characteristics of the FBs, ability to achieve high dissolved oxygen (DO) and ability to reduce 
ammonia content are most important for aquaculture systems.

Catfish (Pangasianodon hyphopthalmus) is one of the Indonesian prominent fish from the fishery industries 
and a good prospective product for international trade. The production rate of catfish in 2015 counted since first
until third quarter was 11.53% [5]. It is expected that the increment in the production rate is able to fulfill the 
very high domestic needs, especially in fishery processing industry. By 2012, Indonesia imported 1,300 tons of 
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