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Presentation Summary

1. Background of our R/D study

of Current Concerns over Massive Plastics Use and Disposals

2. 3Rs + Renewables 

New Strategic Policy toward Plastics Recycling/Circulation

(1) Reduce, (2) Recycle, (3) Bioplastics, (4) Incineration 

3. Verification on the Workability of SCW Reactor

Proved to be Innovative enough in Plastic Waste Recycling

/Circulation Business

4. Conclusion and Future Tasks

Multi-billion Dollars Business Model & New Jobs for People 



Vision toward Plastics Waste Recycling
In the World

by Subcritical Water Technology 

〇Plastics Waste Recycling enabled by Subcritical Water Tech.
The SCW/MRM is proved to be workable to dissolve plastics 
very fast to promote recycling and circulation of plastic-mixed
urban waste.

〇Contribution to Plastics Recycling/Circulation Policy
The SCW/MRM can enable the mixed-plastics recycling/ 
circulation for the following objectives:
(1) Production of compost (soil conditioner),
(2) Production of biofuel and/or bioplastics,
(3) Promotion of methane fermentation,
thus realizing plastics recycling/circulation policy urgently 
needed in the world.



1. Background of our R/D Study on Plastics Recycling 

Top

Case of J City, Indonesia

Daily Amount > 6,000 tons, 

Eq. to 2,000 truck loads

Bottom

Case of B City, India

（गंगा）

On the Land 

Garbage Time Bomb?



Bottom of Deep Seas___ a ‘Tomb of Plastics’?

In the Deep Sea 



Source: NASA Garbage Patch Visualization 
Experiment

More than 86 million metric tons of plastics 
are in the Pacific Ocean. 

‘Ocean Plastic Debris’___ More than Total Fish Weight?

In the Ocean 



1.7
million 
tonnes

2. Strategic Approach toward Plastics Recycling/Circulation

8.0 million 
tonnes

Marine
Debris

Japan

17 9.4million 
tonnes

million 
tonnes

2016                       2017

3Rs+Renewable
Strategy 

Circular Economy Strategy

Overseas: 0.08

Source: Plastics Europa + Japan’s Statistic of Plastics Production and Disposal  

1950
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3. Verification of the Workability of Multiple SCW Reactor 

How it works to decompose/dissolve various bio-waste & plastics

MRM

Simple & Speedy
◆Saturated steam from a boiler

combined with agitation system
・100-200℃@10-20 atm (1-2 MPa)
・Processing Time: 10-60 min.

◆High performance with smaller 
energy consumption

(2m3 Case)
・2m3＠10 batch/day=20m3/day

=10 ton/day (0.5 ton/m3)
・Equivalent to garbage amount

of 10,000 people 

○燃焼処理によらないため、有害ガス（ダイオキシンなど）の発生がない。
○高温・高圧処理するので安全。バイオマスを無菌・無害化・低分子化。

2. 国内外特許取得／申請状況
特許権者：G8 International Trading ㈱ g8inter.co.jp/index.php?

○Capacity of the Reactor: 2-10 m3/Unit (Stainless steel made)

○Plant Size：W 7.55m×D 2.0m×H 3.7m（2 m3 type） ○Weight：8,000Kg（ 2 m3 type）

Boiler

Reactor
(Batch System)

Outlet

Inlet

Agitator

Automated 
Controller Panel

Full-scale SubCritical Water Reactor (Multiple Recycle Machine)  

1. MRM亜臨界水反応装置（反応槽容量2 m3）

Patent Issue Ccountry Invention Patent No. Date of Issue

Japan No.4864884 November 18, 2011

China No.ZL200580049929.2 May 12, 2010

Hongkong No.1115836 September 24, 2010

The United States No.8512573 August 20, 2013

South Korea No.10-1313438 September 24, 2013

Malaysia No.PI20072112 June 13, 2014

Application Country Number Aassigned to the Application Date of Application

India No.4602/KOLNP/2007 November 28, 2007

Europe No.EP05743794.9 December 19, 2007

国際公開特許　Title of International Application: PCT/JP2005/009728                        　(2014.09.11現在）

Patent Issue Country

MRM

1. Prototype of Subcritical Water Reactor (2-m3 Vessel)

〇Maker: G-8 International Trading Co. Ltd., Manufacture: Ebara Corporation
〇International Patent: Japan, USA, China, South Korea, Hong Kong, Malaysia, EU    

(India: under way) 

Subcritical Water Reactor
(Capacity= 2,6,10 m3) 

Multi-Functional 

Recycle Machine

(MRM System)

Applicable to Various Bio-wastes
◆From decomposing of organic materials

to dissolving of plastics



Road Map of Japan, 2018
Current Status of the Biomass Utilization Technology

Regarding “the current state of biomass utilization technology and roadmap” 
(hereinafter referred to as “technology roadmap”), which was decided along with 
the “biomass commercialization strategy” in September 2012, a review was 
conducted based on the information from relevant ministries and the National 
Research and Development Corporation.

◆ Newly added technical case
Thermochemical conversion/fast hydrolysis (Subcritical Water)
Raw materials: Wood-based, herbaceous, food waste, sewage sludge, livestock waste etc.
Products: feed and fertilizer
Technology level: Research and demonstration (partly put into practical use)
Current status: This technology decomposes organic materials efficiently and  converts it 
into resources using subcritical water region which is below the critical point (temperatures 
of 100-200 degrees Celsius and pressures of 10-20 atm.). Various technological 
developments such as high-performance compost and detoxification of bacteria are 
expected.

May 17, 2019  Biomass Utilization Promotion Council decision
Quoted  from "the current status of the biomass utilization technology and its roadmap 



Verification Test (1): Hydrolyzing of Plastics by SCW Processing 

③ Hydrolyzed Plastics
(Converted into alcoholic 

liquid)

Hardly Decomposable Structure

of Polyethylene (PE)

Bio-plastic
(Replace Carbon by Oxygen) 

② Subcritical Water 
Processing

（130℃/12atm@10min.）

① Raw Materials:
Plastic-mixed Food Residues

Results:
Hydrocarbon structure of plastic (PE) is 
durable and hydrophobic, therefore 
hard to be dissolved by water.

SCW processing is proved to be 
workable to hydrolyze them shortly 
into alcoholic liquid, useful for 
methane fermentation and/or biofuels



Results:
(Shanghai, 2008)

◆SCW processing is 
proved to shortly dissolve 
plastics components, thus  
realize organic fertilizer 
production as circular 
economy business model.

◆It could help solve 
bottlenecks of current 
landfill systems, plus create 
plastics-based biomass 
plastics production models. 

①Raw Materials:
Plastic-mixed Urban Waste
（Shanghai, China, 2008)

③Final Product 
(Organic Fertilizer)

Cultivation Test 

Verification Test (2): Hydrolyzing of Plastics by SCW Processing 

②Subcritical Water Processing
（180℃/15atm@20-30min.）

Solution to solve Bottlenecks of  
Current Landfill Systems 

‘Garbage Time Bomb’



）

Paper Diaper
(Raw Material)

①Raw Material: Used Paper Diaper
(Plastic-mixed Organic Waste)

Final Product

Results:
Paper diaper is plastic-organics-mixed compound. 
After disposal, it becomes wet and unhygienic, plus 
costly for incineration, posing heavy financial load to 
municipalities. 

The diaper is proved to be hydrolyzed/dissolved by SCW 
processing quite shortly.

The processed final product forms fine fiber-based 
material to be utilized as high calorie biofuel and/or 
paper container. 

Used Paper Diaper

Verification Test (3): Hydrolyzing of Paper Diaper by SCW Processing 

Final Prodct

②Subcritical Water Processing
（190℃/13.5atm@30min.）

③SCW-hydrolyzed 
Product mixed with 
Dissolved Plastics

Saw Dust

Human 
Body

Water Absorber
(Cotton Pulp+

Absorbing Polymer)

Water
Proofing

(Plastic Film)

Structure of Paper Diaper
(Plastic + Organic Fiber)





Solid Fuel for Warming Greenhouses and/or Hot Bath (Artificial Hot Spring)

◆Material（1）
Unused Wood
Saw Dust
Drift Wood 〇Chipping

Mixing
Chipping

Calorie Evaluation
・Wood：4,500Kcal/kg
・Wood-plastics Mixed：

6,000kcal/kg

〇SCW Processing
Fast Hydrolyzing
Dissolving of Plastics

（Conversion to Alcohol）

〇High
Calorie 
Fuel

Adding Plastics

〇Power Plant
Pulp Plant
Cement Plant

ダムにおける流木捕捉・分別

流木捕捉 流木仕分け

流木投入・高速解繊

流木臨界水解繊・資源化利用

直接利用 ①良質材の有効利用策

〇バイオマス発電原料

〇製紙パルプ原料

〇キノコ菌床培地原料【コア技術】

亜臨界水反応装置

（高速加水分解機能）

の木質構造を

短時間で解繊・

〇農林業分野における

フルボ酸液の有効利用の可能性

（森は海の恋人：光合成促進効果）

籾の発芽発根試験
希釈倍率（左より）
100倍，千倍，水のみ

〇ダムにおける流木対策（北上川直轄６ダム）

・年間流出量平均4,500m3，ピーク流出量12,000m3

・ストックヤードに仮置き／良質材・不良質材に分別

③不良質材亜臨界水解繊材

〇腐植質＋フルボ酸液

②良質材・亜臨界水解繊材

〇肥育牛向け木質飼料

・牛の嗜好性が高い

・ルーメンの環境を良化

・肉質向上（枝肉成績良）

全国大ダムの流木捕捉量データ

517ダムにおける近18年観測値

〇比流出量：

年間平均比流出量：１m3/1km2/年

〇ピーク流出量

大豪雨時に平均比流出量の10倍程度

の大規模な流出が起こる。

〇年間総量（平均）50万m3

処理費50-100億円（推定額）

観葉測物の育成試験

流木災害対策に資する

流木資源化利用システム開発

河川砂防技術開発（地域課題）

〇流木廃棄処分コストの削減

〇亜臨界水解繊材の有効利用策

（流木の出口確保／実証試験）

・良質材：肥育牛向け木質飼料

・不良質材：農林業資材

〇資源化利用による地域連携・地域

経済活性化

Solution (1) : Production of High-calorie Solid Fuel

◆Material（2）
Plastics Waste
Used Paper Dust

Carbon Neutral

〇Greenhouses
Hot Bath

(artificial hot spring)

〇Biomass Boiler
Production of Hot 
Water

◆Consumers



モウルド成形技術システムの活用（日本モウルド㈱HPを引用・加筆)
原料：古紙（新聞誌等）
を溶かしてパルプ化。
ドロドロ状の素材を成形
紙パックとして製品化。

原料：古紙（新聞誌等）
溶かしてパルプ化。
ドロドロ状の素材を成形，
紙パックとして製品化。

新たな原料：
廃紙おむつ（複合プラスチック）
段ボール＋廃プラ ⇒亜臨界水処理
処理物をパルプ化、ドロドロ状になった
素材を成形，紙パックとして製品化。

紙パック
紙パッキン類段ボール＋廃プラ 廃紙おむつ

コア技術
亜臨界処理技術

〇Hydrolyzed Used Plastics/Compounds

Mold Tech.+ SCW Reactor to Produce Recycled Paper Packs 

Solution (2) : Production of Recycled Paper Packs

◆Original
Material

Used Paper, 
Cut Board, etc.

〇Pulpier Processor 〇Molding/Drying

◆Consumers

Paper Packs
Packing's

◆New Material
Used Plastics, 
Used Paper Diaper
(Fiber-plastics Compounds)

Used Plastics, Paper Diaper
〇SCW

Processing



Conclusion & Future Tasks

Conclusions:
・The Subcritical Water reactor is proven to be enough 

functional to hydrolyze plastics and its compounds fast.

・The machine is contributable to plastics recycling 
by producing high calorie fuel and/or recycled paper
packs.    

Future Tasks:
・Business model creation in any countries where recycling

of plastics is strongly requested.
No. of SCW Units (6m3) 10 units for processing 100,000 tons/y (300 tons/d) of Plastics

Initial Cost Approximately 2,500 million yen (24 million US$)

Annual Sales Income*
Approximately 2,000 million yen (19 million US$)
on the condition of price evaluation of the product: 20 yen/kg 

*Additional income may be expected to accept plastics waste from waste collectors.



Thank you for your kind attention.

Butts

Plastic Bag

Noodle Cup

PET Bottle

Aluminum Cans

Paper Diaper

Fishing Line

Life Longevity of Plastics/Metal Materials
(

Years

NOAA: Woods Hole Sea Grant



Ranchers &
Breeders

Carbon Field

Prevention of Water Contamination by Garbage Landfill System

Biomass Field

Logging Residues Wood-based 
Cattle Feed Hub

Barks

Sustainable Use of Wood Resources

Domestic Waste
(Biowaste Portion≒60%)

Separation

Recycling 
Hub

Bio-Waste
・Urban Biowaste
・Food Residues
・Animal Excreta
・Barks, etc.

Collection 
of Excreta

Value-added Organic Farming

Functional Compost
(Bio-pesticide Effect)

Total Integration in “Resources-from-Biowaste” Model

Reduction of massive 
chemical fertilizer use 
in farmlands
Production of  value-
added agri-business.

【Core Tech.】

SCW 
Reactor

Multiple-function 

Recycling Machine

Creation of  
Recycle-oriented 

Sustainable 
Community

Models

Volume Reduction 
of Plastics Waste


