
The Rengo Group's Decarbonization 
Initiatives

==Production of bioethanol for SAF==
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SAF用Demand for ethanol for SAF is expected to grow. The Rengo Group is capable of producing 
ethanol using raw materials such as construction waste and corrugated waste paper.

THE COMPANY AIMS TO PRODUCE 20,000 KL/YEAR OF ETHANOL



〒416-0942 Shizuoka Prefecture Fuji City 
Kamiyokowari 10

・Industrial paper production
・Pulp production (300 tons/day)

Test Plants
Ethanol production: 45 L/day
Enzyme recovery equipment
Fully-automatic

Waste-derived chips
Collection volume: 200 tons/day
>>for ethanol
Regular Chips

Collected volume: 400 tons/day

"Mt. Fuji" in front of the factory



Annex technology Upper Mixing Rate (%) raw material

SAF via ethanol is Annex 5,
and SAF is manufactured from cooking fats and oils used in Japan. Annex2.



About baseline in CORSIA
Carbon Offsetting and Reduction Scheme for International AviationCO2 from the 

entire 
international 
aviation

Emissions

620 million

corona
Approximately 
60% reduction

250 million

baseline
2019 
Emissions
(2021～2023)

41st ICAO General 
Assembly

Determined by

~2050 Long-Term TargetsCarbon neutrality by 2050
(Adopted by resolution of the 41st General Assembly)

Baseline: 2019 emissions×85% (2024~2035)

Initial Design Baseline: 2019/2020 Emissions 
Average

(2021～2035)
*Based on actual values: 70% × emissions in 

2019

2021 2024 2035 2050
Source: November 7, 2022 Revised materials submitted by the Secretariat of the 2nd Public-Private Council for Promoting the Introduction of Sustainable Aviation Fuel (SAF)
(Ministry of Land, Agriculture, Transport and Tourism)

△15%

SAF stands for Sustainable Aviation Fuel, which means sustainable aviation fuel. Compared to conventional aviation fuel,
By using biomass and waste cooking oil as raw materials, it is expected to significantly reduce carbon dioxide emissions.

2019





The chips are converted into pulp, which is then broken down by enzymes into "sugars".
Sugars are converted to ethanol by yeast.

enzyme

85％

10％

5％

Corrugated base paper and ordinary paper are 85% cellulose (a polymer of glucose).
Cellulose is broken down by enzymes to become glucose.



ethanol

yeast
Yeast produces ethanol from sugars.

Sugar concent： 20%

Ethanol concent： 10%



Ethanol Ethylene

JetA1（SAF）

Ethanol is dehydrated and converted to ethylene.
Ethylene forms hydrocarbons (linear, benzene ring)

400℃～ 80℃～400℃



Expected CO2 reduction

In addition to ensuring the CO2 reduction effect of bioethanol, which is the main product,
We will research and develop a biomanufacturing system with a high CO2 reduction effect by using methanol as a by-product as a 
chemical product, carbonate carbon dioxide, and turning process bacterial residues into food and feed.

paper millConstruction waste (chips) 2G Bioethanol Plant ethanol

food feed

carbonate

methanol

74,000 tons
pulp

35,000 tons

CO2: 15,200 
tons

20,000KL

500 tons1,000 tons

15,200
t-CO2

28,800
t-CO2

1,700
t-CO2 2,000~11,500

t-CO2
125~150

t-CO2or

57,350
t-CO2



SAFno製造・供給タイセイ構築支援事業

出光興産

SAF supply and production system in Japan

HEFA/ATJ

Idemitsu Kosan, Cosmo Oil, Taiyo Oil
Installed ATJ (Alcohol-to-Jet) equipment
The demand for ethanol is about 500,000 KL/Y for the three companies.
The ethanol produced by Taiko Paper will be supplied to 
the SAF production system in Japan



glucose, etc. ethylene, etc. SAF, etc.Wood, chips, etc.
Pulp, waste 
paper, etc.

Pulp
35,000t

Glucose
34,000t

ethanol, etc.

Woods
74,000t

Ethanol
20,000KL

Ethylene
10,000ton

JetA1（SAF）
7,500KL

Material balance in each process

74,000 tons of chips can produce 7,500 KL of SAF

The Rengo Group has a test plan to produce SAF from ethanol.
It is important to check the conversion efficiency of ethanol
produced from chips and hips to SAF.



Ethylene production equipment
(ethanol to ethylene reforming process, Petron)

R-1010

R-1030

R-1031

R-1032

R-1033A/B

R-1034A/B

C-1030

C-1040

T-1010

Skid 2 (impurity removal)Skid 1 (dehydration reaction) compressor



Jet fuel production equipment
(ethylene to hydrocarbon reforming process, Byogy)

R-101
R-201

Skid 2 
(Distillation)

Skid 3 
(Hydrogenation)

R-401

T-301

Skid 1
(oligomerization)
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Byogy Catalyst Self-made 
catalysts(Davicat®3111)

Amount of 
recovery

Conversion 
rate

Recovered 
Fuel

Feature

•

•

•

•
•
•

Material balance in each process

SAF can be produced using a self-made catalyst (recovery rate is still improving)
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