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1.  wastewater treatment plant korat 
 
The wastewater treatment plant of Korat ist originally constructed as a pond solution with three 
main treatment streets (total space 120.000 m²). Each of them consists of three ponds in series. 
The first pond acts as a sedimentation tank with a depth of 4.5 meters. The second and third one 
with a depth of 1.5 meters. A mechanical pretreatment and areation is not installed, so actually the 
wastewater treatment plan acts only as a mechanical pretreatment step and possibly parcel 
biological treatment, without any aeration or mixing devises. Purified waste water should be used 
in a canal crossing system of the city.(17 connected ponds to beautify the city and for drainage; 
canal length of 5 km). 
 
 
To retrofit the wastewater treatment plant, each treatment streets is equipped with an activated 
sludge system which is installed at the last of the three ponds, in each of the three treatment 
streets. The activated sludge tanks are realized as a rotating activated sludge tank with aerated 
areas as well as only mixed areas for a denitrification process. To ensure the retain of the 
biological sludge each of the three activated sludge tanks are equipped with a rectangular final 
sedimentation tank with a suction sludge scraper system. To enable oxygen supply in a 
mechanical room houses four aerator machines (installed power 44 kWel.). The purified 
wastewater is drained to the effluent side of the pond solution without any wastewater reuse. The 
total wastewater treatment plant is designed to a treatment capacity of 75.000 m³/day (70% of the 
households are connected to the sewer system). (estimated water consumption 250 l/person/d; 
180.000 registered inhabitants and roughly 100.000 not registererd inhabitants). 
 
In the catchment area of the wastewater treatment plant 5 pumping stations ensures to level up the 
wastewater within the city. These pumping stations act not very well concerning energy efficiency. 
In the past there were already discussions with the German company KSB. As a future step, there 
should be a discussion about the water flow for each pumping station over the year and over each 
day to design the pumping station optimized, concerning the number of necessary pumps as well 
as the optimized installation of high energy pumps. 

 

1.1  Results of the visit  
 
Without any calculation it seems to be that the ponds solution is quiet big designed and it could be 
seen that the activated sludge tanks operated without any activated sludge. The operator of the 
wastewater treatment plant sad that he takes only a few samples to control the operation of the 
wastewater treatment plant. Very obvious was that, many algae are growing in the wastewater 
pond. To improve the biological treatment, the operator began trials by adding water hyacinths in 
one of the first ponds in one street of the wastewater treatment plant. The impression was, that 
possibly, of course the design of the wastewater treatment plant seems to be near to correct, but 
the operator is not really educated to know, how he should act.  
 
Concerning the implementation of nexus approach the following points should be discuss in further 
times with municipalities: 
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1.1.1  Improve the understanding of the process in the wastewater treatment plant by implementing an 
educational program to the operators. 

1.1.2   

− Realizing mechanical pretreatment. 
 

− Ensure a primary sludge pumping system to use the primary sludge for biogas production 
(possibly the biogas plant we visited after wastewater treatment plant). 

− Using the excess sludge of the activated sludge system to generate biogas in the biogas plant. 

− Retrofitting the wastewater treatment plant by adding carrier material to ensure the growth of 
activated sludge on in it or insure the appropriated operation of the wastewater treatment plant 
by Point 2.1.  

− Installation of an micro sieving system to retain the algae mass for adding to the biogas plant 
for biogas generation (as pretreatment step to the influent to the activated sludge tanks). 

− Realizing water reuse in particular for agricultural use discussing the realization of an partial 
biological treatment to ensure that nutrients from the waste water ca be used after biological 
treatment as fertilizer in agricultural use (water scarcity: in dry season in the lamtaklong dam 
only 20% of the water is left over). 

− In case of realizing cooperation with farmers concerning water reuse, it should be possible to 
make a contract to ensure the delivering of co-substrates (residues) from the farmers to the 
biogas plant.  

 
 
It seems to be very important to discuss the present operation problems with the liable persons . 
It’s thinkable that after retrofitting of the pond solution with activated sludge tanks the municipilities  
realize that a high energy demand is the big disadvantage of the retrofitting (high operation costs). 
So they decided to say like in Germany, we shouldn’t operate the new system because in former 
times we purified the water only with the pond solution in a proper way. So there is a probably 
heavy work to do to convince the people.  
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2.  Biogas plant for solid waste use 

2.1  Biogas plant realized by a consultancy from Thailand was visited. This plant is feeded by biowaste 
which is sorted by hand or special process technology’s which seems to be adapted to the 
problems of Thailand which means the fact, that the biowaste is collected in single plastic bags 
which are actually difficult to destroy without any mechanical pretreatment. The mechanical 
pretreatment steps consist of the following one: 

1. shreddering 
2. pulping 
3. sieving 
4. biodegradation in biogas plant (organic waste 70%, plastics 30%) 

The biogas plant consists of a biogas reactor including a biogas storage tank like in Germany as 
foil storage tank. The exchange was built as a spiral heat exchanger. The mixing of the biogas 
reactor as realized by a dry installed centrifugal pump which seems to be to work not very good 
because of clogging of the system by fibres from coconut. To insure the operation of the chp-plant, 
a biological activated air washer is installed. After the air washer chp-plant is planned to convert 
biogas to electricity and heat. The heat is wasted by level top heat exchanger. The installed 
electrical capacity amounts round about 800 kW (incentive: 4 Baht and 12 Baht per kwh; the 
former for private households). The effluent of the biogas plant is used as fertilizer in agricultural 
use. To ensure high functionality of the anaerobic biology, substrates are mixed in tanks and 
feeded by spiral wounded pumps to the biogas reactor. 
 
The following operation problems could be observed:  

2.2  The mixing system is sometimes clogging.  

2.3  The operator of the biogas plant has no reusing concept of the separated plastic bags. 

2.4  A lot of plastic could be observed in the residues of the biogas plant  

2.5  The following solutions should possibly discussed to the operator. 
 
1. To insure no clogging of the mixing system a cutter should be installed in the partial flow.  
 

2. The waste flows (primary and secondary sludge) from the wastewater treatment plant could be 
used for a co-digestion (first there should be realized the logistic costs to transport waste flows 
from the wastewater treatment plant to the biogas plant) 
 

3. To realize the use of waste heat an orc (organic rankine cycle) or steam motor system could 
be realized. 
 

4. To reuse the plastic garbage the following to solutions are thinkable (at present cement plant, 
150 km fare away): 

− thermal use of the plastics by a standardized incineration process or the new brikozit 
system (prospect attached) 

− pelleting of the plastics to enable an efficient transportation chain to a plant which is far 
away from the biogas plant and which would like to use the plastic as basic substance or 
as substitute fuel 

 
In addition to these points, actually a process technology to purify the high contaminated water of 
the landfill should be realized. It’s very important to know, that the thrickling water of landfill is 
usually highly polluted by heavy metals and many difficult biodegradable substances. We from 
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Germany are able to offer a container based solution to purify this water to any effluent quality 
which is necessary.  

 


