Research on Biomass Fuel Production from Sewage Sludge
by Reformed Sludge Drying
Year of Research

2007～2009

(Purpose)
The following three issues are now focused on as critical issues in sewage sludge treatment and dumping. They are
problems related to sludge dumping, existing sludge treatment technologies, and countermeasures taken in response to
global warming. To cope with these problems, technology to produce higher quality solid fuel while consuming lower
energy than other sludge production technologies such as ordinary drying or carbonization is being planned. This
technology is, therefore, expected to contribute to the effective utilization of sewage sludge and reduction of emissions
of global warming gasses.
The research is designed to accomplish the following; verify the process performance of this technology through a
pilot experiment, evaluate the performance and safety of product fuel, and draw up a technical manual covering
planning, design, construction and maintenance, operation, etc. to apply this technology to plants.

(Contents)
(1) Outline of the Technology
This is a process system composed of three element systems; sludge reforming and cooling of reformed sludge,
dewatering and drying of reformed sludge, and effluent water treatment.
Figure 1 shows a basic block flow diagram for this technology. Special features of this technology are that it
realizes economical dewatered sludge recycling, and that it can produce fuel products with higher calories than that
possible by ordinary drying or carbonization. (Figure 2)
In this process, steam is directly injected into dewatered sludge at the sludge reformer, and in this way,
continuously performing the reforming reaction of the sludge – hydrophobic reaction by destroying cell membrane
of microorganisms in the sludge –to accomplish a reduction of sludge volume after dewatering. The reforming
conditions are in the range of 200deg.C, 1.6MPa to 230deg.C, 2.8MPa, where the hydrolysis reaction is dominant.
Liquefied reforming sludge is cooled by the cooler through heat exchange with a heating medium. Recovered
thermal energy at the cooler is used by the reformed sludge dryer. Thus, the input energy is effectively utilized in an
entire plant where the technology has been introduced.
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(2) Goals of this Research and Development
The following figures represent the goals of this research work.
1) Overall cost per unit weight of feed sludge: 16,000 yen / ton – dewatered sludge, same as in the LOTUS
Project.
2) Energy recovery rate: More then 100% (Calorific value of the product is larger than calories input in the form of
electricity and fuel per unit weight of product.)
3) Product yield rate: More than 10% of feed sludge
4) Moisture contents: 5 - 10%
5) Treated effluent water quality: BOD; Less than 600mg/L, SS; Less than 10mg/L

(Schedule)
Next the following themes will be studied and finalized.
1) Extracting subjects to be studied related to technical and maintenance matters.
2) Conducting pilot tests to prove the performance of the thermal reformer and the effluent water treatment system.
3) Evaluating safety of the dried products during stocking, transportation, etc.
4) Evaluating costs of operation and maintenance.
5) Evaluation of marketability of the products.
6) A feasibility study of the application of this technology to a sewage works in the Lake Biwa Basin Sewerage
System.
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