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Activity 3: CCAC-3 Technology Training in Japan (5-8 December 2016) 

1. INTRODUCTION 
A Training and field visit to look at the possible bio-digester technologies in Osaka and Kyoto was 

been planned from 5-10 November 2016 for the landfill engineers from PLBT, the operator of the 

Pulau Burung Landfill. The itinerary is shown in the table below. 

 

CCAC-3 Technology Training Schedule in Japan  
(5-8 December 2016) 

     
As of 
2016.11.21 

Date Day Time Activity Notes Hotel 

4 Dec Sun 21:15 Leave Penang;     

  Penang（PEN）– Singapore

（SIN）SQ5307 
 

  

  Singapore（SIN）– Osaka

（KIX）SQ618  
 

  

5 Dec Mon 8:45 Arrive Kansai International 
Airport  

  1-6-28 Higashi 
shinsaibashi 
Chuoku Osaka 
City 
06-6251-7170 
http://www.the
grandee.co.jp/ 

PM Check in hotel and orientation   

6 Dec Tue 9:00 Leave hotel (by train)     

9:30-
11:00 

*Lecture and Discussion (at 
KANSO's meeting room) 
 

    

  Lunch (by train and taxi)   HOTEL THE 
Grandee 
Shinsaibashi  

14:00-
16:00 

1-2 Nadahamacho Nadaku  
Kobe City 
http://www.osakawan-
center.or.jp/index.php 
 

Final landfill in 
Kobe 

  

7 Dec Wed 8:00 Leave hotel  (travel by bus)     

10:00-
12:00 

*Nantan Yagi Bio Ecology Center 

Nantan City Kyoto  京都府南丹市

八木町諸畑千田 1 
http://himuronosato.jp/bio.html 

Agricultural and 
Livestock wastes 
(Methane 
fermentation 
System -wet 
method) 

Kyoto Tower 
Hotel Annex 

13:00-
15:00 

*Campo Recycle Plaza  
 

 

Kitchen, paper, 
green waste 
(Methane 

  

http://www.thegrandee.co.jp/
http://www.thegrandee.co.jp/
http://www.osakawan-center.or.jp/index.php
http://www.osakawan-center.or.jp/index.php
http://himuronosato.jp/bio.html
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CCAC-3 Technology Training Schedule in Japan  
(5-8 December 2016) 

Nantan City, Kyoto 京都府南丹市

園部町高屋西谷 1 番地 
http://www.c-
rp.co.jp/system/bio/index.html 
 

fermentation 
system -Dry 
method) 

8 Dec Thu AM Leave hotel (travel by bus)   Ark Hotel Osaka 
Shinsaibashi 
7 min on foot 
from No.2 exit 
of Shinsaibashi 
Stn, No.4 exit of 
Nagahoribashi 
Stn. 
06-6252-5111  

13:30-
15:00 

*Nantan Clean Center  
Asago City, Hyogo Pref. 
http://www.nantan.hyogo.jp/ht
ml/clean1_01_sisetu_syoukai.ht
ml 

Household 
wastes 
(Methane 
fermentation 
system -dry 
method and 
incineration)  

  Back to Osaka and check-in hotel   

9 Dec Fri 8:30 Leave hotel (travel by train)   Ark Hotel Osaka 
Shinsaibashi 
7 min on foot 
from No.2 exit 
of Shinsaibashi 
Stn, No.4 exit of 
Nagahoribashi 
Stn. 
06-6252-5111  

10:00-
12:00 

*Suita Kurukuru Plaza 
Senribanpakukoen Suita city 
Osaka 
http://www.kurukuru-plaza.jp/ 
 

Resourse 
recycling 
facility, sorting 
and composting 

  Travel by train and lunch   

13:30 Discussion (at GEC meeting 
room) 

  

10 Dec Sat 23:30  Leave Kansai International 
Airport(SQ615) 

    

   (Arrive Penang 9:30 on 11 Dec.)   

 

1.1. Participants 
PLB Terang Sdn. Bhd. 

 Mr. Syamshuar Bin Husin - COO (Chief Operating Officer)  

 Ms. Yeap Cyndy - Business development Manager 

 Mr. Khor Hung Teik – Local Consultant  

 

2. FIELDS VISITS 

2.1. 6 Dec 2016 (Tuesday) 

2.1.1. 0900 - 1130: Lecture at Kanso Co. Ltd’s Conference office 
 

 Mr. Syamshuar Bin Husin  

 Ms. Yeap Cyndy  

 Mr. Khor Hung 

 Mr. Yasufumi Hirata  

 Ms. Akiko Doi  

http://www.c-rp.co.jp/system/bio/index.html
http://www.c-rp.co.jp/system/bio/index.html
http://www.nantan.hyogo.jp/html/clean1_01_sisetu_syoukai.html
http://www.nantan.hyogo.jp/html/clean1_01_sisetu_syoukai.html
http://www.nantan.hyogo.jp/html/clean1_01_sisetu_syoukai.html
http://www.kurukuru-plaza.jp/
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 Ms. Yumi Shimizu  

 Mr. Hiroshi Taniuchi Mr. Fumio Takahashi  

 Mr. Kazuhiro Fukuda 

Schedule: 

9:00 to 9:05  Opening Remarks (Mr. Yasufumi Hirata, GEC) 

9:05 to 9:10  Welcoming Speech (Mr. Yuichi Inoue, KANSO) 

9:10 to 9:20  Self-Introduction 

9:20 to 11:30  Lecture (Mr. Hiroshi Taniuchi) 

11:30 to 12:00  Lunch 

The lecture by Mr Taniuchi discussed the following topics 

1. Entropy 

2. Recycling 

3. Separation Technology 

4. Facility planning 

5. Action Programme 

6. Summary 

Entropy is an environmental countermeasure. All environmental counter measures are based on the 

concept of Entropy. Much and hard work with the need of additional energy is needed to reverse a 

certain action e.g. clean water contaminated with ink back to its original state of purity. The 

situation is almost irreversible.  

When applied to the case of recycling entropy entails much energy and money to recycle products 

back into its original raw material state. The upstream countermeasure is the best and most efficient 

in entropy which means that they must be separated at source of generation as much as possible.  

The motivation of waste separation in Japan was not recycling but the prevention of dioxin in 

incinerators when plastic area being burnt in the 1980s. Useful resources which were not necessarily 

valuable was taken out and this resulted in the reduction of final volume of landfill waste; reduction 

of final volume for the incinerator and the reduction of energy for recycled products.  The purpose, 

method of separation were also discussed as shown below. 

Purpose of Separation 

Separation 

 Sort and Arrange Material as Size and Property Purpose 

 To get High Fineness and Recovery Rate 

 To get High Efficiency of Recycling Process 

 To get High Quality of Recycled Products 

 To get Safety by removing Toxic and Dangerous issue 
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Separation Method 

Advance of Separation 

 Crushing: Arrange and adjust size and hardness 

 Bag Stripping: Waste bag should be broken prior to be separated 

Method of Separation 

 Manual Separation 

 Size: Screening 

 Weight/Specific Gravity: Air Brow 

 Magnetic Force: Magnet 

 Electrification: Static Electricity 

Manual separation is deemed the best as it involves: 

• Watch, Judge, Classify by Human 

• Variable against the change of Waste Type. Initial machine cost is small 

• High Efficiency is Available by Training 

• Arrangement of Safety and Environmental protection System 

• Surest Separation is available  

 

Screen Separation 

 

 
Figure 1: Vibrating Screen Separator 

 
Figure 2: Trommel 

 

• Separate by their size. Usually several size of screen are prepared. 

• Rotary type and Vibration type. Screen type: Mesh, Porous Plate, Slit Plate-

So 

• Low Cost 

Screen separation such as the trammel screen and vibrating beds are low cost but should be cleaned 

regularly for clogs. 

 

 

 

 

 



5 
 

 

Air Separator 

 

 

• Same Sized but Different weight waste are to be separated 

• Vertical type is Higher Efficiency 

• Horizontal type is Lower Efficiency, but Separation Portion is variable 

• Separation Efficiency will be change according to character of waist 

• Countermeasure for Dust on Exhaust Duct is necessary 

• Internal adherent matter should be removed regularly 

Facility Planning 

• Material Recycle Facility is to be planned through whole process considering various 

conditions. 

• Not only the Technical Solution but Social Care are to be taken account. 

• Planning Points 

 Behaviour and route of Trucks and Other Vehicles 

 Care of Noise, Stink and Dust 

 Visitor Centre and Public Communication 

 

Collection and Conveyance 

•  Principle (ldeal) 

 The most ideal situation is segregation/ Classification at origin by the Inhabitants is the best 

solution. It can get the best Efficiency of process and Most Economical System. 

 Raise up recyclability by improvement of public awareness of environment. 

•  Realistic Problem 

Citizens will find it difficult to segregate with the increase of complex hybrid products. 

We should take care about High Cost for Material Recycling High Cost for Multi Item classified  

Collection and Conveyance =>Shortage of Municipal Budget 

 

Figure 3: Diagram of an Air Separator 
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Separate Collection Problem 

•  Municipal Correspondence 

- Publishing of Instruction Manual for Recycling 

- Consulting Staff for Recycling and Classification 

- Instruction not only for Recycling but for many Other Item 

•  Inhabitants Response 

 Tiresome to read and execute according to the Manual 

 Wondering Recyclable Waste is really on the recycling process or not? 

 Cooperate based on the understanding but Feel Heavy Burdens 

•  Too Many Separation Categories 

 Too many separate collection makes too much load and high cost on both (residents and 

municipality). 

 separate collection problem 

• Solution 

 Easy Instruction to residents for easy separation. 

 Show clearly the type of garbage can for the different recyclable items  

To Recyclable Category 

 Efficiency will be lower at recycling process =>Nominal Recycling Ratio Raise Up To Landfill 

Category 

 Efficiency will be higher at recycling process =>Nominal Recycling Ratio Lower down 

 Select and Collect Only Actually Recyclable Issue 

Prioritisation of Categories 

Select several categories are to be nominated under following conditions 

 Easy to be separated at origin 

o Easy to be collected separately 

 Recycling processes are established 

o Consumption targets/Markets are produced 

Only selected categories are collected separately in a one by one process. E.g. bulky waste, e-waste, 

hazardous waste. 
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2.1.2. PM Kobe Landfill Site 
Location: Chisaki, Koyocho, Higashinda-ku, Koe, Hyogo Prefecture 

The Kobe Landfill Offshore reclamation site is a component of a larger project called the Osaka Bay 

Regional Offshore Environmental Improvement Centre (Osaka Bay Phoenix Centre) established in 

1982 which comprises a total of 4 offshore reclamation disposal sites.  The Phoenix Project, funded 

by local governments and Port Management Bodies in the Kinki district, aims to render the final 

disposal of waste generated from the Kinki district through land reclamation in Osaka Bay and also 

strives to improve port functions utilizing landfills.  

 

 

Table 1: Offshore Reclamation Disposal Sites for Osaka Bay Phoenix 
Centre  
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The Osaka Bay Phoenix Project is an innovative project which aims to satisfy the social demands of 

appropriate treatment of waste and urban vitalization while preserving a comfortable urban 

environment and creating a new land. 

Objectives 

1. Preservation of the Osaka Bay Area's living environment through the appropriate treatment of 

waste generated from the Osaka Bay region. 

2. Reorganization and expansion of port functions through the systematic improvement of port 

and harbour facilities. 

3. Promotion of balanced regional development through the utilization of newly reclaimed land. 

(Law No. 76, enacted in 1981) 

The landfill site is located off the coast of Kobe in a part of the “Rokko Island Minami” an offshore 

city in the port of Kobe.  

 

 

 

 

 

 

 

  

 

 

 

Photo 1: Briefing at Kobe Offshore Landfill Base Office. 

Figure 4: Landuse of Kobe Offshore Reclamation Area 
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Figure 5: History of Construction of Kobe Offshore Landfill 

Photo 2: Kobe Base for Offshore Disposal 
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Figure 6: Location of Kobe Offshore Landfill 
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Figure 7: Shaded Areas show Source of Waste  
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Rules for the Transportation of Waste for Disposal  

The following rules shall be fully observed when transporting contracted waste to the base. Should 

these conditions not be met, waste may not be accepted. 

In the event of violations of the rules described in the service contract, receiving standards, 

instructions for transportation of waste for disposal and other rules set by the Centre, future 

transportation of waste for disposal may not be permitted and the service contract may be 

cancelled. 

1. Observe traffic regulations and other laws when transporting waste to the base. 

2. Use low-pollution vehicles whenever possible. 

3. Transport waste in vehicles which can dump their payloads. 

4. Avoid overloading. 

5. Transport waste for disposal according to the time on indicated on contract. 

6. Transport waste according to the “Instructions for Transportation of Waste for Disposal” 

established by each base. 

7. Transport waste in accordance to the transportation route and operating schedule specified 

by the Centre. 

8. Do not transport any other waste than that which has been outlined in the contract. 

9. Make sure to present Phoenix card and the certificate of the transportation vehicle when 

transporting waste to the base. When transporting industrial waste in, present the manifest. 

10. Affix designated sticker to the transportation vehicle when transporting waste for disposal. 

11. Do not transport mixed waste material. 

12. Securely cover the load-carrying platform with a sheet to prevent waste from scattering 

and/or falling. 

13. Note that the gate to the base is closed except during receiving hours. Do not stand near or 

park on the roads nearby the base. 

14. Follow the instructions given by the Centre staff.  

Table 2: Zoning of Landuse of the Offshore Reclamation Site 

Landfill location 

name 

Harbour 

zone 

 Urban 

zone 

Environment 

zone 
Total 

Izumiotsu Offshore 98  37 68 203 

Amagasaki Offshore 49  51 13 113 

Kobe Offshore 69  0 19 88 

Osaka Offshore 78  0 17 95 
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Receiving Standards 

These receiving standards have been established to promote measures for environmental protection 

and the minimization of waste, and so that the waste to be received is that which has been 

generated as the result of efforts for waste minimization through waste reducing, recycling and 

intermediate treatment processes which meet the criteria provided in the Waste Disposal and Public 

Cleaning Law (Law No. 137, enacted in 1970), the Law Concerning Special Measures Against Dioxin 

(Law No. 105, enacted in 1999) and other laws and statutes. Flammable waste shall be incinerated 

and non-flammable waste shall be crushed. 

The following are common and individual criteria and are also the same criteria for waste 

acceptability that are applied to all waste to be received. 

1 Common Criteria 

Waste which comes under the following definitions cannot be accepted. 

(1)  Specially controlled municipal waste and specially controlled industrial waste. 

(2) Waste that falls under any one of the following definitions and waste to which any one of the 

following adheres or which includes any of the following: 

(a)  Poisons and deleterious substances provided for in Article 2 of the Poisonous and 

Deleterious Substances Control Law (Law No. 303, enacted in 1950). 

(b) Agricultural chemicals provided in Paragraph 2 of Article 1 of the Agricultural Chemicals 

Regulation Law (Law No. 82, enacted in 1948). 

(c) Dangerous substances provided in Article 2 of the Fire Service Law (Law No. 186, enacted 

in 1948). 

(3) Liquid waste including oil, acid and alkali. 

(4) Waste that decays, including paper, wood, textile, animal and vegetable residue, animals and 

carcasses. 

(5) Waste which may be inhabited by rats and/or which may breed mosquitoes, flies and other 

harmful insects. 

(6) Waste which may form extreme oil slicks on the surface of water. 

(7) Waste into which substances which cause organic pollution are mixed or adhered to. 

(8) Waste which undergoes remarkable changes in colour and/or size due to expansion. 

(9) Waste which easily scatters or floats. 

(10)  Waste which gives off a serious stench. 

(11)  Other waste which is thought to be potentially hazardous to the environment of the regional 

disposal sites and their surroundings, or seriously disturb activities in the regional disposal sites. 
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2 Individual Criteria Individual criteria to be applied to each type of waste are as follows. 

Type of Waste Generated Receiving Standards 
Type of Waste 

Acceptable 

1
. 

□
M

u
n

icip
al W

aste
 

© Flammable Waste 

O Shall satisfy the acceptability criteria applied to dioxins, and the ignition 
loss of which shall be 10% or less through incineration. 

O Shall satisfy the acceptability criteria applied to treated dust in cases 
where has been treated for the disposal of dust (hereinafter referred 
to as “Treated Dust”) 

0 Incineration Ash  
0 Treated Dust 

© Non-flammable and Bulky 
Waste 

O Shall be crushed to a maximum diameter roughly of 30cm, excluding 
hollow waste. 

O Crushed flammable waste shall satisfy the acceptability criteria applied to 
dioxins, and the ignition loss of which shall be 10% or less through 
incineration. 

O Treated Dust shall satisfy the applicable acceptability criteria. 
 

0 Non-flammable 
Waste 

0 Incineration Ash 
0 Treated Dust 

© Excrement 
Treatment Sludge 

O Shall satisfy the acceptability criteria applied to dioxins, the ignition loss 
of which shall be 10% or less through incineration. 

O Treated dust shall satisfy the applicable acceptability criteria. 

0 Incineration Ash from 
Excrement Treatment 
 0 Treated Dust 

2
. 

□
In

d
u

strial W
aste

 

© Tap Water Sludge 

O Shall be dewatered to the level where water content is 85% or less and 
shall satisfy the applicable acceptability criteria. 
 O Tap Water Sludge 

© Sewage Sludge 

O Shall satisfy the applicable acceptability criteria, the ignition loss of which 
shall be 10% or less through incineration. 

0 Dust shall satisfy the receiving standards applied to ©Dust. 
 

0 Incineration Ash from 
Sewage Sludge 0 Dust 
from Sewage Sludge 

© Cinder 

 
0 Shall satisfy the applicable acceptability criteria, the ignition loss of which 
shall be 10% or less through incineration. 0 Cinder 

© Sludge 
(excluding© and©) 

0 Shall be dewatered to the level where water content is 85% or less and 
shall satisfy the applicable acceptability' criteria. 0 Organic sludge shall be 
incinerated to the level where the ignition loss is 10% or less, and shall 
satisfy the applicable acceptability criteria. 
0 Dust shall satisfy the receiving standards applied to ©Dust 
 

0 Sludge 0 Cinder 
0 Dust 

© Slag 

0 Shall be the size of roughly 30cm or smaller in diameter and shall satisfy 
the applicable acceptability criteria. 
 0 Slag 

© Dust 

0 Measures, such as humidification, shall be taken to prevent the scattering 
of dry dust, and shall satisfy the applicable acceptability criteria. 

0 Wet type dust shall be dewatered to the level where the water content is 
85% or less and shall satisfy the applicable acceptability criteria. 
 

0 Dust 

© Plastic Waste and Rubber 
Waste 

0 Shall be crushed to roughly 15cm or smaller in diameter, except for 
hollow waste and those to which toxic waste is adhered or which 
contain toxic waste. 

0 Shall be incinerated to the level where the ignition loss is 10% or less, and 
shall satisfy the applicable acceptability criteria. 

0 Dust shall satisfy the receiving standards to be applied to ©Dust. 
 

0 Plastic Waste and 
Rubber Waste 0 Cinder 
0 Dust 

© Metal Waste, Glass and 
Pottery Waste 

0 Shall be roughly 30cm or smaller in diameter, except for hollow waste and 
those to which toxic waste is adhered or which contain toxic waste. 

 
0 Metal Waste 0 Glass 
and Pottery Waste 

® Debris 
0 Shall be roughly 30cm or smaller in diameter, except for hollow waste and 

those to which toxic waste is adhered or which contain toxic waste. 
 

0 Debris 

(0) Other Controlled- type 
Industrial Waste 

0 Non-flammable wastes shall be roughly 30cm or smaller in diameter, and 
shall satisfy the applicable acceptability criteria. 

0 Flammable wastes shall be incinerated to the level where the ignition loss 
is 10% or less and shall satisfy the applicable acceptability criteria. 

Furthermore, in the case of waste oil, it shall not form an oil slick on the 
surface of the water. 
 

0 Other controlled type 
industrial waste 

HI Land-based surplus soil 

0 Shall not contain much water and shall not contain other waste such as 
wood chips or refuse. 
 

0 Land-based surplus 
soil 

SI Dredged Soil 

0 Shall not contain other waste such as wood chips or refuse and shall 
satisfy the applicable acceptability criteria. 

0 Dredged Soil 

 
Remarks: Hazardous wastes mean those specified in the acceptability criteria. 
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Figure 8: Waste Processing and Disposal Process 
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3.1. 7 Dec 2016 (Wednesday) 

3.1.1. Nantan Yagi Bio Ecology Centre (methane fermentation technology and facility 

1) 
The Yagi Bio-ecology Centre (YBEC) in Nantan was established in 1998 to process and uses energy 

from biomass generated in the community, mostly animal manure and food waste. 

 

The Yagi Bioecology Centre uses carbon-neutral methane gas generated in the waste treatment 

process to produce electricity and heat, which are in turn used to run its waste treatment facilities. 

Yagi Bio-Ecology Centre (YBEC), Yagi Town, Kyoto, treats the wet-biomass wastes including livestock 

faeces and urine collected from livestock farms and bean curd refuse from food factories in a 

mesophilic digestion tank to produce biogas which is then converted into electricity via a gas engine 

generator.  
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Figure 9: Location of Yagi Bioecology Centre 

Figure 10: Map of Livestock Farms in the area 
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The livestock waste treatment plant successfully achieves zero-emission because the dewatered 

sludge cake from the anaerobic digestion tank is aerobically fermented with the addition of fresh 

cattle faeces and sawdust to produce compost products.  

In a study, a life cycle inventory analysis was carried out on the YBEC livestock waste treatment 

process in terms of the cumulative CO2 emission unit as an environmental impact index, considering 

the CO2 emission by truck transportation for collecting the raw wet-biomass waste materials, the 

contributions of the utility inputs such as water, electricity and fuel oils required for the daily process 

operation and the initial construction of the process facilities. As a result, it was found that the YBEC 

livestock wastes treatment plant in the initial stage could achieve an energetically self-dependent 

system and could even function as a CO2 sink for a long-term operation exceeding 16 years, while 

self-generating excess electricity as noted in the specifications and demonstrating zero-emission. In 

addition, it is expected that the employment of a fuel cell generating system in place of the gas 

engine generator.  

 

 

 Photo 3: Workflow Process of Yagi Bioecology Centre 

 
 

 

"Receiving tank, settling tank" for  

cow manure, straw, etc. of the 

pig. Removal of pebbles and 

impurities before emptying into the 

settling tank for further crushing, 

crushed straw, etc. Crushing pump 

leave the accumulate sludge 

temporarily in the raw water tank. 

Okara (soy pulp) is mixed with 

manure was put directly to the raw 

water tank. 

 

"BIMA digester"  

to add manure and Okara (soy pulp) 

to BIMA anaerobic digester, for the 

methane fermentation.  During the 

methane fermentation, methane 

comprising about 60% of "biogas" will 

be generated. During fermentation, 

the water temperature is kept at a 

medium range of 37 ℃. 
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"Gas holder" Tank  

(Capacity: 500m³ × 1 groups · 350m³ 

× 1 unit)  

The generated Biogas is temporarily 

stored in the gas holder, after the 

removal of the hydrogen sulphide 

(H2S) in the desulfurization tower. It 

is then sent to the gas engine 

generator. 

 

"Gas engine generator"  

After storing the primary bio-gas in 

the gas holder, to remove the 

hydrogen sulphide in the 

desulfurization tower. It is sent to the 

gas engine generator for power 

generation. Electricity is generated 

here and caters to power the facility, 

surplus power is sold.  

 

 

 

 

It uses the waste heat from the 

combustion exhaust gas and the gas 

engine cooling water for the 

fermentation at the same time. 
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"Dehydrator"  

(screw press dewatering machine)  

After the process is completed, 

digested liquid stored in the digestive 

liquid tank, is sent to the dehydrator. 

The dehydration filtrate of 

dehydrated cake and the liquid 

content of solids are separated. 

 

 

 

Dewatered residue after the 

fermentation process is composted in 

sheds. 

 

 

"Rotary agitator"  

(primary fermentation)  

The residue is put in a fermentation 

building with a rotary stirrer which 

turns the dehydrated cake and beef 

cattle manure, once a day for 25 days 

to carry out the primary fermentation 

process. 
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"Composting shed"  

(secondary fermentation)  

primary fermented compost is 

transferred to the compost building, 

carried out by stirring at regularly 

wheel loader.  

After two weeks, the deposited 

fermentation in each tank, is 

transported to the next tank. The 

process is repeated to complete the 

secondary fermentation in 65 days. It 

will be matured compost. 

 

 

"Liquid fertilizer spreader"  

digested juice after the high 

temperature fermentation process is 

sprayed on fields as liquid fertilizer 

(Yagi Bio-green liquid).  

A self-propelled "liquid fertilizer 

spreader" machine was developed to 

spray a liquid fertilizer on to the 

surrounding rice fields. The use of the 

liquid fertilizer will lead to cost 

reduction for water treatment.  

 

 

 

 

"Bio Green liquid applied to the rice 

paddy"  
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"Yagi Bio-green liquid (special 

fertilizer)"  

(Kyoto notification Kyoto No. 432)  

Yagi Bio-green liquid is mixed with 

animal manure and Okara (soy pulp) 

for methane fermentation, the 

methane gas is converted to electric 

power for energy generation. It 

remains intact liquid fertilizer (fast-

acting fertilizer) for use.  

 

Component (actual value) 

Nitrogen 

(N) 

Phosphorus 

(P) 

Potassium 

(K) 

0.4% 0.1% 0.2% 
 

 

"Product warehouse"  

The ready products are bagged in the 

product box of the bag packer for 

shipping out to farmlands as 

compost. 

 

 

 

"Yagi Bio-Green (usually fertilizers 

and compost)"  

(registration: raw. No. 81273)  

Yagi bio green, mixed with animal 

manure and Okara (soy pulp), by 

methane fermentation. After the 

methane gas is converted to electric 

power, the remaining dewatered 

sludge, the solids primary, is 

composted by secondary 

fermentation.  
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Component (actual value) 

Nitrogen 

(N) 

Phosphorus 

(P) 

Potassium 

(K) 

Nitrogen 

(N) 

48.5% 2.5% 3.0% 2.3% 
 

 

 

 

"Fertilizer application"  

the compost is applied at a rate of 2t 

~ 4t per 10 acres. It is used as soil 

improvement material and basal 

fertilizer.  

It is sold at 15kg for 380 yen. 
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Electricity 5,058kWh/d 

Hot water 30,552MJ/d 

Liquid manure 10t/d 

Dehydrated cake 12.5t/d 

Compost 23.7t/d 

Water 69.7t/d 

 

The collection charges for: 

a. Cow dung is 850 yen per ton and sent by the farmer’s own transport 

b. Soy Bean pulp is 1000 yen per ton with free collection as the soy Bean factory belongs to the 

municipality 

For paddy cultivation, the liquid fertiliser is applied in Spring at the rate of 40 tons /ha and in 

Summer at 20 ton/ha 

The compost is usually applied during Autumn after harvesting at the rate of 20-40 tons/ha. It is not 

applied in Spring. 

The estimated expenditure is about 50,000 Yen per ha compared to chemical fertilises which cost 2-

3 times more. 

http://agris.fao.org/agris-

search/search.do;jsessionid=5E9087C989E1DC793786A0BECC8C9324?request_locale=es&recordID=

JP2007001921&sourceQuery=&query=&sortField=&sortOrder=&agrovocString=&advQuery=&center

String=&enableField= 

  

Table 3: Daily Production Capacity at Yagi Centre 
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3.1.2. Campo recycling plaza (methane fermentation technology and facility 2) 
 

Organic Waste Bio-Gasification + Composting Facility

 

The Campo Recycle Plaza is a typical example of the biogas plant treating MSW using the Compogas 

system, the flow diagram of which is shown in the figure below.  

 

 

 

 

 

 

 

Chart 1: Concept of Campo Recycle Plaza Recycling System 
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The Campo Recycle Plaza comprises: 

1. Thermal Recycle Plant 1 

Liquid and solid recycled material is burned stably by combination of Rotary Kiln and Stoker. The 

thermal energy is changed steam by the boiler. This steam is not only effectively utilized as the heat 

source of recycle plants, but also sent to the conservatories and heated pools. (Completion year: 

2001) 

It handles: 

a. General Waste such as bulky waste, machinery and appliances, plastic, infectious general 

waste 

b. Industrial Waste such as Plastic, Metal, Wood, Rubber, Paper, Textile, Animal and plant 

residues, sludge, Waste Oil, Acids, Alkalis, Infectious Industrial Waste, Glass and pottery 

waste. 

Treatment Capacity: 140 tpd per 24 hours 

a. General Waste  106 tpd per 24 hours 

b. Sludge   20m3/d per 24 hours 

c. Waste Oil  36 m3 /day per 24 hours 

d. Plastic   56 tpd per 24 hours 

e. Other Industrial waste 106 tpd per 24 hours 
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Chart 2: Flowchart of Thermal Recycle Plant 
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2. Consumer Electric Waste Recycle Plant 

Consumer Electric Waste is crushed after removed CFC gas and valuable resource is recovered 

by magnetic separator. Then non-burnable material and foreign material are removed. The 

material is changed into RPF and it is sent to the Thermal Recycle Plant with CFC gas. After the 

CFC gas is treated by heat, it is carried as fuel air of the incinerator. (Completion year: 2001) 

It handles:  

a. General Waste such as Bulky Waste and Machinery and appliances. 

b. Industrial waste: Plastic, Metal, Wood, rubber, Glass and pottery waste. 

Treatment Capacity: 70 tpd 

a. Waste Plastic Crushing Facility  81.2 tpd per 8 hours 

b. Waste Wood & Debris Crushing Facility 117 tpd per 8 hours 

c. RPF Facility     70 tpd per 8 hours 
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3. Bio Recycle Plant 

Organic refuse such as animal and plants residues which are discharged from organic sludge and 

food factories generates Methane gas. Then it is recovered as clean gas energy. Digested sludge 

after methane fermentation is turned into aging compost and it is used at the green farms. 

(Completion year: 2004) 

This Plant handles: 

a. General Waste such as household garbage;  

b. Industrial waste i.e. leftover food, organic sludge etc. 

Treatment capacity is to 50 tpd per 24 hours 

a. Dehydration Facility for sludge  80m3/d per 8 hours 

b. Biogas Recovery Facility   50 tpd per 24 hours 
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Chart 3: Flowchart of Bio Recycle Plant, Campo Plaza
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Three more plants are also being planned for the future. I.e. Ash Recycle Plant, Thermal Recycle 

Plant II and a Plastic Recycle Plant. 

 

The collected MSW is directly crushed to the size of 100 mm and then further fragmented to about 

10 mm with all the inappropriate matter removed by a secondary sorting machine.  

The prepared influent mainly contains food and paper waste accounting for about 80% of the total 

weight (paper: 46% and MSW: 33%). The TS (Total Solids) concentrations ranged from 15 to 25% 

(averaging 20%) and the T-N (Total Nitrogen) concentrations ranged from 3,000 to 8,000 mg.kg-1 

(averaging 4,000 mg.kg-1). The prepared influent is added into a dry thermophilic digester using the 

horizontal plug-flow system and treated for 20-25 days.  

In the Campo Recycle Plaza, two 1,150 m3 digesters treat 50 ton/day of MSW. On the average, the 

digester reduces 76.8% of TS (total volatile solids) and produces 205.8 m3/t of biogas containing 

57.8% methane. The recovered biogas is partly converted into electricity, heat, and utilised as fuel 

for natural gas automobiles after purification.  Electric generation from the biogas is 14,880 kWh/d, 

40% of which is consumed by the plant. After dewatering of the digested sludge, the wastewater is 

treated and the solid portion composted. 

 

 

 

Photo 4: Second Combustion Chamber & Gas Cooling chamber 
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Figure 11: Flow Diagram of Compogas System used in Campo Recycle Plaza 

This a Bio-recycling facility that separates kitchen waste to disrupt the organic waste, such as waste 

paper and plants such, to generate the biogas by the methane fermentation. Biogas will be used as a 

gas for power generation and vehicle fuel.  

Has been introduced into the bio-recycling facilities "component gas process", the solid organic matter 

such as food waste, food waste and plants such as to methane fermentation, is a system that has the 

most experience in the world.  

Waste is possible put in a concentration high solids if crushed to about 30mm (moisture content 60~85 

wt. %), the removal of the plastic bag, such as decomposition unsuitable products in the pre-treatment 

is not required. (If you make effective use of fermentation residue is, it will conduct the separation 

and sorting of decomposition unsuitable products depending on the application) 

The facility has received the assistance as a food recycling model project of the Ministry of Agriculture, 

Forestry and Fisheries.  

The Ministry of Agriculture, Forestry and Fisheries, the Ministry of the Environment, has obtained 

registration as a recycling business in the Food Recycling Law from the Ministry of Economy, Trade 

and Industry. The methanation & composting business has acquired certification from the Ministry of 

Economy, Trade and Industry based on the Renewables Portfolio Standard (RPS) law. 
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Characteristics of the Biogas 

It generates methane gas and carbon dioxide from organic sludge and organic waste such as animal 

and plant residue left from the food factory. The mixed gas is called biogas and used as fuel for 

natural gas vehicles. In addition, electricity is generated by a gas engine, and electric power is used 

for facility operation. Heat generated to warm the fermenter. Surplus electricity will be sold to 

electric power company as electric power certified by RPS law. 

Biogas contains methane about 60%, about 40% carbon dioxide, about 21.5 MJ / m3 N (5,100Kcal / 

m3 has the energy of N), can be power generation used as it is. 

Photo 5: Campo Recycle Plaza Dynamo room 

Photo 6: Campo Centre Gas Engine 
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For one ton of garbage about 100～200 m3 biogas is obtained, it can generate power of 

150~300kWh. In this facility, it is possible to generate of 600kWh per hour (equivalent to the power 

consumed by 1400 households use per day). [Generating capacity: 600 kW] 

It is used as a fuel to purify the methane in the biogas to more than 98% of high purity. Heavy 

equipment and to be used in the hall, have been used as fuel for vehicles.  

In addition to power generation in gas engines also use the biogas. The power is utilized for facility 

operations, the heat generated will be used for the warming of the fermenter. In addition, the 

surplus power will be sold to a power company that has received the certification of the RPS law. 

 

Characteristics of methane fermentation compost 

 

The sludge left after the methane fermentation process contains rich indecomposable organic 

material such as cellulose and lignin   

It is composted under aerobic conditions for about one month to produce good quality compost 

which undergoes an aging process.  

For volatile organic matter of the remaining methane fermentation has become less is decomposed, 

the amount of generation of odour is small, also because the salt towards the dehydration during 

the filtrate is flowing transition, it will be friendly compost to farmland. 

Processing Capacity 

a. Biogas recovery facility: 50t / day 24h 

b. Dehydration facility of sludge : 80 m3  / day 8h 

Photo 7: Aging yard at Campo Plaza 
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With simple pre-treatment, it is a system that can recover flammable biogas from low calorific 

organic waste and effectively utilize the residue as compost. 

In addition to separated kitchen waste, organic waste such as vegetation is crushed (about 30 mm). 

The organic matter is decomposed by high-temperature methane fermentation, and the recovered 

biogas is applied to a system such as highly efficient gas engine power generation. 

The fermenter can be charged with a high solid matter concentration (moisture content 60 ~ 85 

wt. %) in a horizontal progression (extrusion flow) system, and a sorting device for effectively 

utilizing the fermentation residue as a fertilizer is also installed. 

This facility is subsidized by Ministry of Agriculture, Forestry and Fisheries as a food recycling model 

project. In addition, we have obtained the electric power certification of the Ministry of Economy, 

Trade and Industry based on the RPS law, and also obtained the ministerial approval of relevant 

ministries and agencies as a mechanisation and composting recycling facility based on the Food 

Recycling Law. 

http://www.c-rp.co.jp/system/bio/index.html 

https://books.google.com.my/books?id=KjfICgAAQBAJ&pg=PA49&lpg=PA49&dq=Campo+Recycle+Pl

aza&source=bl&ots=Sarm_fG5JN&sig=6jbYOScwBIiFGyOHKa-

S8dLpGxc&hl=en&sa=X&redir_esc=y#v=onepage&q=Campo%20Recycle%20Plaza&f=false 

 

 

  

https://books.google.com.my/books?id=KjfICgAAQBAJ&pg=PA49&lpg=PA49&dq=Campo+Recycle+Plaza&source=bl&ots=Sarm_fG5JN&sig=6jbYOScwBIiFGyOHKa-S8dLpGxc&hl=en&sa=X&redir_esc=y#v=onepage&q=Campo%20Recycle%20Plaza&f=false
https://books.google.com.my/books?id=KjfICgAAQBAJ&pg=PA49&lpg=PA49&dq=Campo+Recycle+Plaza&source=bl&ots=Sarm_fG5JN&sig=6jbYOScwBIiFGyOHKa-S8dLpGxc&hl=en&sa=X&redir_esc=y#v=onepage&q=Campo%20Recycle%20Plaza&f=false
https://books.google.com.my/books?id=KjfICgAAQBAJ&pg=PA49&lpg=PA49&dq=Campo+Recycle+Plaza&source=bl&ots=Sarm_fG5JN&sig=6jbYOScwBIiFGyOHKa-S8dLpGxc&hl=en&sa=X&redir_esc=y#v=onepage&q=Campo%20Recycle%20Plaza&f=false
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3.2.  8 Dec 2016 (Thursday) 

3.2.1. Nantan Clean Centre (Methane Fermentation Technology and Facility)  
http://www.takuma.co.jp/english/gijutu/gihou/e-22-1.html 

South Tajima region with Minamitadashi wide-area administrative affairs association is located in 

the northern part of Hyogo Prefecture, "Tajima" consists of Yabu and Asago south, Tajima-Sanin and 

Keihanshin land of traffic of a strategic point linking the metropolitan area located in the  

 

City Area 
(km2) 

Population 
(people) 

Number of 
households 
(households) 

Yabu 422.91 24,849 9,592 

Asago 403.06 31,566 12,272 

Total 825.97 56,415 21,864 
(2015 of the end of February) 

This facility comprises a combined system efficient raw fuel recovery facility combining general 

waste and methane fermentation, and a recycle centre. In the efficient raw fuel recovery facility, the 

waste is fermented, excluding bulky waste of combustibility, by mechanically separating the waste 

so as to generate methane gas or biogas. The biogas is collected and used as the fuel for a gas engine 

to generate electric power. Of the generated power, residual power excluding the power necessary 

for operating the methane fermentation facility and the power generation facility is sold to outside 

by using the feed-in tariff (FIT) system. In addition, fermentation unsuitable materials, mainly plastic, 

which are removed by mechanical separation and fermentation residue are burned in an incinerator 

near the facilities, so that the exhaust gas generated by the incinerator is recovered for effective use 

of residual heat. 

 

 

 

 

 

 

Table 4: Basic Data of Nantan Area 

http://www.takuma.co.jp/english/gijutu/gihou/e-22-1.html
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Minamitadashi wide-area administrative affairs association is comprises the two cities of Yabu and 

Asago,  

The development of treatment plans includes General waste (except. Domestic wastewater), 

collection, transportation, (limited to intermediate processing.) Regeneration and disposal as well as 

waste treatment facility of installation and management, etc. 

The Takuma system for municipal waste methane fermentation and incineration is a combination of 

two subsystems used in municipal waste treatment comprising: 

1. A biomass subsystem used to treat suitable burnable waste by means of a high temperature, 

dry methane fermentation proces and 

2. A heat recovery subsystem used to incinerate waste that cannot be treated using methane 

fermentation as well as residue left over from methane fermentation. 

In the biomass subsystem, kitchen garbage and other waste that is suitable for methane 

fermentation are sorted by a newly developed mechanical sorting system and supplied to the 

methane fermentation process, allowing waste to be collected in an unsorted state. The 

subsystem is the first small-scale facility in Japan to supply both heat and electricity generated by 

a high-efficiency gas engine using methane gas from the fermentation process. 

The system yields economic benefits in the form of dramatically lower running costs through the 

sale of generated electricy to electric companies by means of Japan’s feed-in tariff (FIT) ssytem 

for renewable energy. It yields much lower greenhouse gas (CO2) emissions than plants that 

incinerate all collected waste, contributing to the realisation of a low-carbon society. The Nantan 

Clean Centre (located in Asgo City, Hyogo Perfecture), which became operational in August 2013, 

Photo 8: View of Nantan Clean Centre 
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is the first facility in Japan to use this new system.  The system is recognised both for its novelty 

as a combined fermentation/incineration system and its suitably for widespread use at waste 

treatment facilities operated by comparatively small scale local governments. 

 

 

 

Nantan Clean Centre consists of high efficiency raw fuel recovery facility and recycling centre.  

High efficiency raw fuel recovery facility is a facility that combines biomass facilities and heat recovery 

equipment. The recycling centre will be recycled non-combustible garbage, for each type of recyclable 

waste such as dust. 
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1. Flow of refuse disposal of garbage burning - high efficiency raw material and fuel recovery facility - 

Trash is handled in the following manner to burn. 

1. After weighing, it is introduced from the platform to accept the garbage pit. 

2. Refuse acceptance refuse pit, after primary crushing by the crushing device, storing the waste 

suitable for methane fermentation in crushing sorting device to the sorting and biomass 

facilities for garbage pit, combustible material that is not suitable for methane fermentation 

is to heat recovery equipment for garbage pit To do. 

3. Biomass waste facilities for garbage pit, adjusted to an appropriate solids concentration in 

sorting garbage mixer, and then put into a methane fermentation tank. 

4. Garbage of the garbage pit for heat recovery equipment is sent to the stoker in the paper dust 

equipment from incineration refuse hopper will be incinerated. 

Figure 12: Flowchart of Nantan Clean Centre Activities 
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2. Biomass Facilities - high efficiency raw material and fuel recovery facility - 

 Biomass facilities, and power generation in the gas obtained in the methane fermentation tank. 

 

 

Photo 9: Crushing Machine at Nantan Clean Centre 

Photo 10: Fermentation Tank at Nantan Clean Centre 
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3. Heat recovery equipment (incinerator) - High efficiency raw material and fuel recovery facility - 

Heat recovery equipment (incinerator) is a facility to incinerate waste that are not suitable for 

methane fermentation, combustible waste and fermentation residue (residual). 

 

4. Processing in recycling centre 

Non-combustible garbage, will be recycled for each type of recyclable waste such as dust. 

 Incombustible large garbage, non-combustible dust and small items are crushed in the 

rotating crusher. 

 A magnetic separator separates materials such as aluminium sorting machine.  

The four types of iron, aluminium, combustible material, non-combustible material will be 

mechanically sorted. 

 Plastic containers and packaging after hand sorting, is compressed packing. 

 Paper packaging and PET bottles after hand sorting, are respectively compression packing. 

 Tubing, steel cans, is divided into aluminium cans, are compression moulded. 

 

Photo 11: Control Room at Nantan Clean Centre 
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5. Temporary Storage Stockyards 

After processing materials will be temporarily stored in the stock yard according to the different types. 

 Crushing sorting iron 

 Crushing sorting aluminium 

 Moulded products and packaging 

product 

 Bottle (colourless) 

 Bottles (brown) 

 Bottle (Other) 

 Newspapers, magazines, cardboard 

 Fluorescent light-bulb 

 The use of mercury products 

 Battery acids 

 

 

 

 

 

 

 

 

 

 

 

Chart 4: Diagramatic Flowchart of Activites at Nantan Clean Centre 

http://www.nantan.hyogo.jp/img/clean_img_re_zentai_1.jpg
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Table 5: Operational Results (2013-2015) 

 

 

◎MRV 

 Recovery rate of fermentation products ： conforms to the specifications 

 Mixing of incombustibles ：  No major problem occurred due to a high awareness of 

inhabitants 

 Wires of long objects： Since long objects are cut off down to less than 1 m, wire to the motor 

is rare 

 Inclusion of sandy materials ： Abrasion to each part is more than expected, then increased 

board thickness of the screen and installed liner to the inner of casing 

◎Fermentation 

 Suppression of ammonia： never happened 

 Death of microorganisms： never happened problems to fermentation by chemicals such as 

agrochemicals and strong poison 

 Recovery of biogas： exceeds requirements of high efficiency 

 ◎Power generation 

 Utilization rate of biogas： increased the rate by installing 2 generators 

 Sale by Feed-in-Tariff ：became possible due to division of power source   

 Effect of siloxane: the effect exceeded an expected amount, then improve screening capacity 

for trace harmful substances. 
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Advantages of the Technology include: 

 Possible to treat unfermented materials and fermentation residues by incineration 

 Closed system by recycling dilution and cooling water for exhausted gas after treated 

 Deodorization of odour from pre-treatment and dehydration installation through blowing into 

furnace 

 

In conclusion, the technology is: 

 Highly efficient gas generation at small scale MSW treatment facility by installation of biomass 

treatment  

 Reduces wastes for incineration with accompanied effects of decreasing environmental 

impacts and reducing CO2 emission 

 Utilizes of biomass and reduction of maintenance 
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3.3. 9 Dec 2016 (Friday) 

3.3.1. AM: Kurukuru Plaza (MRF, Sorting wastes manually) 
http://www.japaninc.com/fw70  

The Recycling Plaza is called Kurukuru plaza. (This word ‘Kurukuru” is a combination of the suffixes of 

2 different words.) The first ‘Kuru” comes from (the suffix of “recycle” and another kuru comes from 

(the suffix of) a Japanese word “HITOGAKURU” which means ‘People come”. This Plaza is located in 

Suita City, Japan. 

 

 

 

Suita City has a population of around 370,000 and the number of households is about 170,000 as of 

the end of January 2016. The population has increased about 10,000 over the past 10 years. 

As for wastes, on the other hand, amounts of the wastes in total of both household and business-

related section were up to 128,000ts in 2006. In 2015 its amount was reduced to 105,000ts, which 

means we were able to reduce the amount by around 20%. 

 

There are 3 facilities in this area. 

1. Resource Recycling Centre, which is also called Kurukuru Plaza by its nickname, is located in 

the 4th and 5th floor of this building.  

Photo 12: View of Kuru kuru Plaza Recycle Centre 

http://www.japaninc.com/fw70
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2. Shredding and Separation Plant on the 1st floor to 3rd floor is the and 

3. Resource Recovery Energy Centre 

 

Suita City categorizes wastes into 12 kinds at the moment. Out of the 12 kinds of wastes, combustible 

wastes are directly brought to the Resource Recovery Energy Centre in the next building. The 

remaining 11 kinds of wastes are brought to the Shredding and Separating Plant. In other words, there 

are 2 plants and the wastes are actually treated here.  

And Resource Recycling Centre called Kurukuru Plaza is the facility to raise an awareness of wastes 

reduction and the environmental protection. This centre is operated by the Senri Recycling Plaza 

Foundation. 

 

Kuru Plaza is the official name for the Suita City Resource Recycle Centre. The Centre’s stated goals 

are: "to promote reducing garbage, recycling, and reusing by developing bicycle/household goods 

repair and advice [sic], citizen studios for making recycled goods, clothing remodeling, etc. classes, 

lectures, events, and research events by citizen researchers." 

 

The centre is fully funded and operated by the Suita city Council. Management and operation of this 

Suita City Recycling Centre is entrusted from the Suita city government to our foundation in 

accordance with the Designated Manager System. This centre was established in 1992 based on the 

3rd sector style with the contribution from the private funds in order to promote an awareness and 

conduct an activity of the 3Rs, Reduce, Reuse and Recycle. 

The facility features a "giving and receiving corner," where things no longer used in a household but 

still useful (books, clothing, other items) can be brought in and taken home by people who have a 

need for them. The centre is open daily from 9:30-4:30, and visitors are limited to ten "takeaway 

items" each. The corner appears to be very well used: 

Photo 13: View of Kuru kuru Plaza Waste Shredding and Separating Plant 
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In the Year 2004 alone, some 131,213 items were brought in, while 113,881 items were taken home. 

Crafts (postcards, clothing, etc.) made from recycled items are sold at the studio where they are made. 

Abandoned bicycles are refurbished on-site and sold by lottery (closed auction system) on the 16th of 

every month. 

Finally, every year the centre holds a large fair where refurbished bicycles and furniture are sold by 

the same lottery system.  

Old or unwanted furniture are brought to the centre, cleaned, stripped, and re-varnished, and then 

put up for auction. Locals are reported to have walked away with beautiful, high-quality furniture for 

a fraction of what it might have cost otherwise.  
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Photo 14: Bicycle Repair Workshop, Kuru-

kuru Plaza 

 
Photo 15: Glass Ornaments Workshop Kuru-

kuru Plaza 

 
Photo 16: Old Clothes Workshop Kuru-kuru 

Plaza 

 
Photo 17: Pottery Workshop Kuru-kuru Plaza 

 
Photo 18:Furniture Workshop Kuru-kuru 

Plaza 

 
Photo 19: Refurbished Furniture for Sale, 

Kuru-kuru Plaza 

 
Photo 20: Reused Furniture & Utensils Centre, Kuru-kuru Plaza 
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3.3.2. PM: Discussion at GEC office 
  

13:30 Discussion (at GEC meeting room) 

The final discussion with Kanso at the GEC office involved discussion around the following feedback 

from the participants of the Training. 

The discussion kicked off with the results of the Waste Composition survey by Parliamentary areas. 

The following highlights of the study were noted. 

Survey results indicate that organic waste (45.21%) is the major component of waste disposed at the 

Pulau Burung Landfill. This is followed by others (Non-Recyclables) at 39.48% and Plastics at 10.34%. 

Seberang Perai has a slightly higher percentage of organic waste compared to Penang Island. 

Plastic waste comprising of mainly PE (LDPE) in the form of plastic bags constitute 7.48% of the total 

plastic waste component. Paper and Paper Products comprises only 3.57%. Ferrous and non-ferrous 

waste comprises 1.05% and 0.23% respectively. 

ONP is noticeably missing in Seberang Perai and constitutes only 0.06% of waste from Penang Island. 

This shows that there is a high recovery of ONP at source. The composition of other types of plastics 

such as PET (which is mainly PET bottles – 1.05%), HDPE (0.43%), hard plastics (0.14%) and both 

ferrous (1.05%) and non-ferrous (0.23%) are also low which may indicate resource recovery at point 

of generation. 

The comparison of waste types categorized into organic waste, recyclable waste and non-recyclable 

waste shows that only 14-15% of waste disposed at the Pulau Burung landfill are considered 

recyclable with Penang Island having a slightly higher proportion of recyclable waste. Both Seberang 

Perai and Penang Island have a high proportion of non-recyclable waste of 37.6% to 41.7% which is 

considered quite high. 

Based on such results it is proposed that the Kanso Feasibility study focuses on the following 

aspects: 

 Incoming Daily Organic waste is about 40% comprising mainly food waste and mixed green 

waste 

 Sewage sludge is about 5—50 tons per day 

 Possible organic Green Waste (Garden and roadside trimmings) is  about 80-199 tons per 

day 

 Landfill leachate with high BOD 

Appropriate bio-digester technologies should be considered based on the above incoming waste 

sources.  

The revenue derived from the activities will determine the viability and sustainability of the project. 

Hence, possible revenue sources should be studied and compared. 

 Biogas production for Feed-in-Tariff (FIT) or own use. 

 Investigate bio-fuel production for use of internal use. 

 Alternative use of CO2 as industrial gas (fire extinguishers) or production of "dry ice" used as 

refrigerants in food industry and  the marine food industry in Penang. 
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 Residue after the fermentation process – consider its use 

as a landfill cover (saving costs of purchasing earth) or 

compost production for landscaping and ornamentals. 

It was noted that most of the projects visited by the team 

received local government support and do not operated as a 

business enterprise where profitability is a major concern.  

The capital costs of such facilities are run into billions of yen 

would not be viable for any landfill operator without Government 

funding support. 

Although the visit was very informative and educational to the 

team, it is noted that smaller modular units of the different 

technologies would be more affordable and beneficial at the 

Pulau Burung landfill.  

 

CO2 APPLICATIONS 
Some of the CO2 applications are listed 

below:-  

Fire Extinguishers: CO2 extinguishes fires. 

Beverage: This gas is used to make 

carbonated soft drinks and soda water. 

Solvent: Liquid CO2 is considered as a good 

dissolving agent for many organic 

compounds. Here it can be used to remove 

caffeine from coffee. 

Plants: Plants require CO2 to execute 

photosynthesis, and greenhouses can 

promote plant growth with additional CO2. 

Pressured Gas: It is used as the cheapest 

non-combustible pressurized gas. Pressured 

CO2 are inside tins in life jackets. 

Compressed CO2 gas is used in paintball 

markers, airguns, for ballooning bicycle tires.  

Medicine: In medicine, up to 5% CO2 is 

added to pure oxygen. This helps in 

provoking breathing and to stabilize the 

O2/CO2 balance in blood. 

CO2 Laser: The CO2 laser, a common type of 

industrial gas laser uses CO2 as a medium. 

Welding: It also find its use as an 

atmosphere for welding. 

Oil Wells: Carbon dioxide is commonly 

injected into or next to producing oil wells to 

draw lost traces of crude oil. 

Chemical Industry: It is used as a raw 

material in the chemical process industry, 

especially for urea and methanol production. 

Metals Industry: It is used in the 

manufacture of casting influences so as to 

enhance their hardness. 

Fumigation: Used as a fumigant to increase  

Source: 

http://www.co2gasplants.com/applications-

co2.html 


