
Development and commercialization of nano-porous ceramic membranes 
for future carbon neutral chemical processes

eSep inc.
1. Background

2. Core Technology & Business （nano-porous ceramic membranes）
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【Polymer membranes】
Applica1ons are limited 

because of lack of stability 

【 Nano-ceramic membranes 】
Expansion of membrane applications

by improving stability

Downsizing & Reducing Energy Consump9on 
by improving performance of nano-porous ceramic membranes 

High efficiency molecules separation 

D. Dormundt et al., Recent Development in CO2 Removal Membrane Technology; UOP LLC: Des Plaines, IL, 1999.
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Total Solutions

Platform of Technology
Development Team (Scientists and Engineers)
Development Infrastructure (Laboratories, Pilot Facilities, and Simulator)

Customers

Total solu)ons from R&D to engineering for customers
 to realize carbon neutral chemical processes 
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【eSep Vision 】

Renewable energy

Green H2

CO2

CN methanol
H2 carrier
・Fuel cell
・Hydrogen Engine
・Other on-site hydrogen usage

Chemicals

① Chemical solvent recycling

② CO2 conversion to 
useful chemicals

e-fuel

Carbon neutral (CN) initiatives led by eSep

＜Now＞

＜Future＞

eSep
membrane technology

＊ Significant reduction of CO2 emissions through highly efficient recycling of chemical solvents

＊Massive release of CO2 due to the burning and disposal of chemical solvents
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Use

Chemical solvent
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3. R&D

Technology platform for nano-porous ceramic membranes

① Chemical solvent recycling ② CO2 conversion to useful chemicals
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【マイルストーン・スケジュール】
Step 1: 実証試験設備建屋構築（2022〜2023年）＠KICK別館前
Step 2: 実証（@2023年〜）
Step 3: ⼤阪万博に焦点をあわせ各種カーボンニュートラル事業をアピール

eSep本社事務所
各種ナノ多孔性
セラミック
分離膜製造

本館

別館

（実証設備構築予定地）

けいはんなオープンイノベーションセンター（KICK）にて
各種カーボンニュートラル化学プロセスの⼩規模実証設備を構築・実証

Development of small-scale demonstration facilities of carbon neutral chemical processes
at Keihanna Open Innovation Center @ Kyoto(KICK)

eSep Head Office

Demonstration facilities 
(under construction)

Annex

Main
Building

[Milestone /Schedule]
Step 1 (2022-2023): Construction of experimental facilities 
Step 2 (2023-2024): Small-scale demonstration
Step 3 (2025-): Demonstration of developed carbon neutral process/product at Osaka(Keihanna) EXPO

Manufacturing of 
nano-porous ceramic 

membranes

グリーン⽔素合成 グリーンメタノール合成例屋根の太陽光パネル

＊ボトルネック⼯程はグリーン⽔素からのグリーンメタノール合成⼯程
＊2023年6⽉から本試験実施〜
・供給ガス流量：CO2/H2=25/75 % （Total 10〜20 NL/min）
・分離膜（⻑さ40cm or 80cmサイズ）1〜10本

Renewable energy Green H2 Conversion to CN methanol       

Membrane sample
Φ12mm, length 40 cm→ 80cm
Total feed gas: 10-20 NL/min （0.6 to 1.2 m3/h）
Number of membrane: 1 → 10 


