The Rengo Group's Decarbonization

Initiatives
==Production of bioethanol for SAF==
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Rengo Group’s efforts against climate change
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Boiler fuel conversion

® Realization of coal phase-out @ Construction of a new biomass boiler

From coal to biomass From city gas to biomass From LNG to biomass

A Rengo Kanazu Plant
(underconstruction)




Creation of new value as a package provider

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

WA - AN T RS

ARAR - AN TRSEESE

Wil - #E AN TRS,E R

LR RVEEHO]EE S RFIDICLBEHRSEEBIZTL | INMATIY/—ILEBEADEA

DERleE

- 2027FE

FEBRR

20

EXRRIECEREL EXRIBEEREL EXEREBECREL

BESEFHOSEFVEZ(IT, & - GHGHE 2024FENSD RS A N—DERRE S5 B R iz R DOGHGHIEE Y UTSAF (F T seafitZ=iiiel) o A A E 5T
HIRZ 2205, (TIfEOE WV REKO=——X O _EIRIBEFHIE A, PiRiEH O HER 5B, SAFDREIERANAA TR ) —VOEBEIMEATASRELTT,
WETETAICRERIAALTT, BRENSAN—DF EFR T IR 3R R BIRORI TEO/ VTS E RN AT ) — ) (FET BN A< AE]R

LS TWVET, EEREUETR ) —N) B EETAIEMFAENHEEINTOET,

J I —TDEEH J W=7 DEEH JIW—T DS

LCCEME <, BB - BaELERR—IVER B B R — L EFRITH VT, RFIDIZ L B R KEESE(BRAEE 1) 0/ VT EREEBiomaterial in Tokyo (18
DOFEFICRVHEATHEET, EEYATLADERE(GEL, WiREETOE B REFIHT) ONA AR 2 ER L, BN AT — L ER R

*LCCR#f: Less Caliper & Carbon containerboard EAERDET, ¥ EELE-FEMERELET.



KEEMEEDNS 3 Test Plants

Ethanol production: 45 L/day
TAIKO PAPER MFG.,LTD -
Enzyme recovery equipment
_ , . Fully- i Z
T416-0942 Shizuoka Prefecture Fuji City tlly=afiolizgi
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roduction
* Pulp producti@h (300 tons/day)

~ Waste-derived chips
- Collection volume: 200 tons/day
>>for ethanol
Regular Chips
ollected volume: 400 tons/day




Annex Standard (D'7655)

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

Annex technology Upper Mixing Rate (%) raw material
. Organic matter in
Annex1 FT Synthesis 50 general
Synthetic parafinkerosene purified by
Annex2 | hydrogenation of vegetable oils (Bio-SPK 50 Bio-based oils
or HEFA)
Annex3 Isoparaffin (SIP) derived from fermented 10 Biomass sugar and
hydrotreated sugars paper waste
Synthesis of alkylated aromatics derived
from non-fossil resources Organic matter in
Annex4 Kerosene (SPK/A) 50 general
Synthetic paraffin kerosi derived from .
Annex5 alcohol to jets 50 Biomass sugcar ajcnd
(ATJ-SPK) Paper waste,etc
Annex6 Catalytic Hydrothermolysis Jet (CHJ) 50 Bio-based oils
Annex'7 Hydrocarbon-HEFA (HC-HEFA) 10 Microalgae




By 2035, GHG emissions will be 85% of 2019 levels.

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.
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Government Goals and Support

In May 2023, at the third meeting of the SAF Public-
Private Council, the supply target and support were
set at “2030 in Japan.

- The annual supply target is 10% of aviation fuel
consumption.“>>>

- Support for SAF produced in Japan.
The subsidy amount at this time is

- Up to of corporate tax can be deducted

(For semiconductors, the carry-over period is 3 years, and up to
of corporate tax can be deducted.)



Pulp is made of "sugar”

The chips are converted into pulp, which is then broken down by enzymes into "sugars".
Sugars are converted to ethanol by yeast.
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Corrugated base paper and ordinary paper are 85% cellulose (a polymer of glucose).
Cellulose is broken down by enzymes to become glucose.



Carbohydrates are converted to ethanol
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Yeast produces ethanol from sugars.

Ethanol concent : 10%
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Synthesize SAF from ethanol
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Ethanol is dehydrated and converted to ethylene.
Ethylene forms hydrocarbons (linear, benzene ring)

—C—0—H 400°C~ H:C‘CiH 80°C~400°C

Ethylene

Catalytic reactions
(Polymerization)

Catalytic reactions
(Dehydration)

JetA1l (SAF)



Taiko Paper: Overview of Business Plan(2023~)

- Obtained a subsidy of approximately 10 billion ven
with the support of NEDO.

- PRODUCES 20,000 KL/Y OF ETHANOL
- GHG reduction is 57,350 t-CO2
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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.



SAF supply and production system in Japan

Idemitsu Kosan, Cosmo Qil, Taiyo QOil
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

&

osmo JAERIH
P BIIR
Feff © AT)
AR 15KL/&

s5Fh
32
AR

| e

0 =
: HEFA/AT)
i) AW -

| #3dfi : HEFA

ﬁ‘ ENEOS

| 35FR © AR

| ARUE : #940FKL/EF |

SOL'A'TO x EE ;E
AP L HELR
i+ ATJ

AR 20BKL/EE




Material balance in each process

74,000 tons of chips can produce 7,500 KL of SAF
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Taiko Paper will produce ethanol and sell it to oil refiners idemitsy  soLxTo

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.
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Jet fuel production equipment

(ethylene to hydrocarbon reforming process, Byogy)

Skid 3 Skid 2
(Hydrogenation) | (Distillation)




Material balance in each process

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

Self-made
- Byogy Catalyst catalysts(Davicat®3111)

Amount of
Conversion
E;Lt'l?'gcarbon g:'::;::i Raw Jet
Recovered
Fuel
« Jet: Nearly compliant with Annex 8
(ATJ-SKA) standard
« Heavy Qil: Meets the quality
requirements of Light oil (JIS K2204)
Feature Special No. 1"No. 3, Heavy oil (JIS

K2205) Class 1 No. 1

3.2~8.8L/D

8.5~15.1%

Crude Naphtha Heavy
Hydrocarbon Gasoline RawJet i

The proportion of Aromatics in
crude hydrocarbons is less than 10%
- hydrogenation,
Likely to comply with Annex 5/8
Analysis of Jet and Heavy Oil is
currently underway



-The Rengo Group aims to reduce GHG emissions by by
2030 compared to 2013.

-Ethanol production at pulp & Paper and the use of by-products
are expected to reduce CO2 emissions by

Achieve of ethanol production derived from non-
edible raw materials (around 2027)

-Ethanol produced by the Rengo Group is applicable to SAF
(Annex 5 and 8).

-SAF production technology has been acquired, but production
efficiency needs to be improved.

Wood chips and pulp are used as raw materials for ethanol,

so they are compatible with the ethanol business.

Therefore, it is expected that the business will expand in the future.
Not only as an environmental measure,

but also to monetize the ethanol business.
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