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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]

The commissioned project aimed to develop and implement a new treatment process for urban
waste with reduced energy-derived CO» emissions and contribute to the realization of a decarbonized
society. Specifically, a novel pyrolysis gasification reforming system that generates pyrolysis gas
(hydrogen-rich, combustible gas) from general waste was demonstrated; this system employs a
uniquely structured rotary kiln (pyrolysis gasification reforming furnace) that contributes toward
highly efficient, versatile energy utilization.

In this project, a demonstration test plant was designed and constructed for the pyrolysis
gasification reforming system targeting a municipality's general waste, and its technical performance
was evaluated and verified.

The main achievements in FY2022 are as follows:

1. Optimization of the pyrolysis gasification reforming furnace
1) Trial operation

A trial operation exceeding 2,000 hours was conducted using actual general waste.

2) A system capable of stable processing
Modifications were made to address pressure fluctuations, temperature variations, and air
leakage in the pyrolysis gasification reforming furnace, and the operating conditions were

examined. Consequently, a system and equipment capable of stable processing were established.



3)

4)

Optimal form factor and operational conditions to accommodate waste quality variations
The operating conditions, gas composition, and tar concentration were verified using waste with

three differing components (combustible, moisture, and ash contents).

Verification of the furnace material
The ash adhesion and corrosion conditions of the furnace were evaluated after long-term
operations to validate the suitability of the furnace material under high-temperature pyrolysis

processing conditions.

Optimization of the gas purification system

1) Trial operation

2)

3)

4)

1)

A trial operation was conducted exceeding 1,000 hours using pyrolysis gas derived from general

waste.

A system capable of stable processing
To address the blockage resulting from tar deposition, a system capable of stable processing
was devised and verified by installing a water-spraying mechanism and implementing

temperature control.

Removal performance of harmful components
The operating conditions of the gas purification system were optimized, and modifications were
made; consequently, a system capable of removing over 99% of harmful components (e.g., soot,

tar, acidic gases) contained in the pyrolysis gas was devised and verified.

Examination of the wastewater treatment system
The content of harmful components in the wastewater obtained through the demonstration tests
was analyzed, and a wastewater treatment flow plan was created, assuming an actual plant under

operation.

Optimization of the entire system
Continuous operation of the demonstration plant

Thirty trial operations were conducted, achieving 24-hour continuous operation on the 15th run



and 10-day (240-hour) continuous operation on the 28th run.

2) Long-term operational plan
Data obtained through trial operations were consolidated, and issues and countermeasures were

summarized.

3) Examination of maintenance, repair methods, and safety measures
A safety-conscious operation manual was created for maintenance and repair work to ensure

continuous operation.

4. Formulation of a commercialization plan
1) Cost estimation for full-scale equipment
A flow sheet for full-scale equipment was designed, and construction and running costs were

estimated.

2) Estimation of business profitability
The business profitability was evaluated in comparison to the existing water-injection furnace,

serving as a target for introducing this project and technology.

3) Examination of market expansion challenges and countermeasures
Hearings were conducted with municipalities and the Japan Waste Management Association,

challenges were identified, and countermeasures were examined.

[Keywords]

Municipal Solid Waste, Gasificarion, Reforming, High efficiency power generation
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FRE DO NI /2 D & ORBE TREA L, kBN LD > Th, BT 2 AL DL
72N 2d 20td B KT 500d XA TH D, HEBEIZHOWTIE, WEICGHRIZES &, HE
AR K ORI DA, HBRBHZ DWW TRE L=, fHEERIZHOWVTIE, 63.1 O
R T A MR, BRI OISR A RE Lo, fRER 634 1R, £io, KD
KIEFHFICRIT S T =0 7 ax s ORBELEHE £ 6-3-5 187,

# 6-3-4 BRI ASE IR D 20 FER DT =0 7 a A s ORERE R

HH SFA(T /20 4F)
it AR 20t/d X2 47 50t/d X 2 47
NG ¢ 4,200,000 4,200,000
PR E CHEA - KD 118,500 296,400
HilE® 1,080,000 1,980,000

# 6-3-5 KEFFEDO T =0 7 ax s OMELH

HH EFA(T /20 4F)
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