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Summary

[Title]

Development of a next-generation waste treatment system for highly efficient energy utilization

[Representative of the project]

Michiro Hirama

Business & Product Development Center
Environmental Business Headquarters

Hitachi Zosen Corporation

[Abstract]

This project aimed to develop and implement a new urban waste treatment process to reduce CO2
emissions and help achieve a carbon-free society. Specifically, we aimed to develop a rotary kiln
(pyrolysis gasification reformer) with a unique structure that contributes to highly efficient and
versatile energy utilization by generating pyrolysis gas (hydrogen-rich flammable gas) from general
waste. This has been demonstrated in a new pyrolysis gasification reforming system. For the
demonstration conducted in this consignment project, we designed and constructed a demonstration
test plant for a pyrolysis gasification reforming system for general waste from local governments and

evaluated and verified its technical performance.

The main results obtained during the third year of Reiwa were as follows:

1. Optimization of pyrolysis gasification reformer
1.1 Fabrication
The pyrolysis gasification reformer was fabricated based on the basic and detailed designs prepared

during the second year of Reiwa.

1.2 Construction
Installation of equipment and electrical instrumentation required for the pyrolysis gasification

reformer was completed at the demonstration test site.

1.3 Adjustment
Equipment checks were completed before operation, and operation checks were conducted when the

kiln reached the normal temperature of the pyrolysis gasification reformer.



1.4 Operation

The pyrolysis gasification reformer was supplied with municipal solid waste.

2. Optimization of gas refining equipment
2.1 Fabrication
The gas refining equipment was fabricated based on the basic and detailed designs prepared during

the second year of Reiwa.

2.2 Construction
Installation of equipment and electrical instrumentation required for the gas-refining equipment was

completed at the demonstration test site.

2.3 Adjustment
The gas refining equipment was adjusted by checking the equipment before operation and by adjusting

the amount of water sprayed into the quenching and absorption towers.

2.4 Operation
The gas refining equipment was operated by passing the pyrolysis gas (generated by the pyrolysis

gasification reformer) through the refiner.

2.5 Examination of wastewater treatment system

Using wastewater analyzed in bench tests, the treatment of hazardous substances by treatment systems
was investigated, and a preliminary study of the treatment methods was conducted. Based on these
results, a rough wastewater treatment system flow was developed, assuming the existence of an actual

plant.

3. System-wide optimization
3.1 Detailed (construction) design
After basic and detailed designs were developed during the second year of Reiwa, “work associated

LRI

with equipment ordering and fabrication,” “work necessary for smooth construction,” and “work

necessary for preparation for operations” were considered and the relevant documents were prepared.

3.2 Fabrication
The demonstration test plant was fabricated based on the detailed (construction) designs, as well as

the basic and detailed designs prepared during the second year of Reiwa.



3.3 Construction
Installation of the equipment and electrical instrumentation, as well as associated engineering work,

at the demonstration test plant was completed.

3.4 Adjustment

Equipment checks at the demonstration test plant were completed.

3.5 Operation

Operations were initiated at the demonstration test plant.

3.6 Preparation of operation plan
Based on the basic and detailed designs, an operations plan was developed and an operational manual
was prepared. Based on the operational plan, the control system for the entire demonstration test plant

was completed.

3.7 Consideration of operation

Maintenance and repair methods necessary to operate the demonstration test plant were considered.
Lists for equipment maintenance, inspection, and utility management were prepared. The HAZOP
prepared during the second year of Reiwa was used at the demonstration test plant to ensure safe
operational measures. In addition, we submitted notifications to various government agencies to

ensure the safe operation of the facility in compliance with the law.

4. Commercialization plan formulation
4.1 Interviews with municipalities
To understand the needs of municipalities, interviews were conducted with two municipalities to

investigate their interests and needs.

4.2 Survey on the number of facilities targeted for introduction
Based on a database of general waste incineration facilities in Japan, the number of facilities from
FY2022 to FY2030 that had a capacity of 40 t/day/incinerator or less that will be in operation for 35

years was investigated.

4.3 Consideration of actual plant flow
A draft flow sheet for an actual plant was prepared based on the demonstration test plant flow sheet

after considering the differences between the plants.



4.4 Cost estimation for the demonstration test facility
As a preliminary study to estimate the cost of an actual plant, we estimated the construction costs of
the demonstration test plant and listed areas in which the actual cost differed from the assumed

construction cost of an actual plant.

[Keywords]

Municipal Solid Waste, Gasificarion, Reforming, High efficiency power generation
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