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Project Summary 

Title: Development of PiperION membranes and ionomers 

Award Number: DE-AR0001149 

Funding: $4.4M including $1M cost-share 

Duration: 9/13/2019 – 9/12/2022; 36 months 

Performer: Versogen LLC 
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Project Objective 

• Polymer production 

• 100L reactor (>5kg/batch) 

• Membrane production 

• R2R manufacturing (~100m/hr) 
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Technology 
CF3 
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-N OH 

• Patent: Issued in the U.S. and being nationalized in 12 countries 
• Highly conductive, alkaline stable, mechanically robust, low gas crossover 
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1Yan et al. Nature Energy, 2019 
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Progress 

• Polymer production 

• 100L reactor (>5kg/batch) 

• Demonstrated 2.0kg/batch 

• Membrane production 

• High precision slot-die casting 

• R2R manufacturing (~100m/hr) 
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Fuel Cells 

World 1st AEMFC stack with 300cm2 cells World’s 1st 75 W DAFC stack with 50cm2 cells 
ARPA-E OPEN2018 project ARPA-E REFUEL project 
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CO2 Separation/Direct Air Capture 

World 1st 1kW equivalent electrochemical driven CO2 separator to remove CO2 from air 
ARPA-E OPEN2018 project 

Sub ppm CO2 one pass 
Compact 
Low-cost 
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AEM Water Electrolyzer 

0.0 0.5 1.0 1.5 2.0 2.5 
2.0 

1.9 • Leading AEM electrolyzer performance 
1.8 > 1 A cm-2 at 1.8 V 
1.7 • Pure water feed 
1.6 • Anode feed 
1.5 • Third party validation 
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AEM CO2 Electrolyzer 

• ThalesNano 
1 A cm-2 Energy and Environmental Science, 2020 

3.4 V 
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What We Do 

Delaware Innovation Space 

Versogen is a leader in 

• AEMs 

• AEM water electrolyzers 

AEM: anion exchange membrane 
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AT THE EXPERIMENTAL STATION Established 2017 
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Courtesy of Dr. Bill Provine, CEO of DIS 



 
   

  

  
 

  

The Experimental Station 
Bedrock of Innovation since 1903 

Small city of innovation & research 

bench to scale-up to application 
development 

Frank Martinez 

Courtesy of Dr. Bill Provine, CEO of DIS 

• 40+ buildings & 2.3m ft2 of lab/office space 

• Configured to support innovation from 
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Milestones Achieved 
Q2’19 
• First two full - time 

employees 
• First US Patent Issued 
• Kg/batch prod. 

demonstrated 

Q4’19 
• Three fully 

equipped labs 
• Seven employees 

Q2’20 
• 100 m/h R2R 

membrane prod. 

Q1’19 
• $50k FastPass Residence at 

DISI 
• $75k Blue Hen Proof of 

Concept 
• Exclusively IP licensed from UD 
• First R2R trials 
• $150k Unidel Foundation 

Q3’19 
• $100k DE EDGE 

grant 
• $3.4M ARPA -E 

grant 
• $1M angel 

investment 

Q1’20 
• Ranked #1 most 

promising startup 
in DE by 
Technical.ly 

Q3’20 
• $250k DE Green 

Energy Fund 
• Three fully 

equipped labs 

Funding Total: $5.6M 

Unidel 
Foundation 

Q4’20 
• $250k Shell @ NREL GCxN accelerator 
• $380k BIRD -E 
• Selected 10 most promising company by 

Rice Alliance Energy Tec Forum 
• Delivery of the first 100m 2 of membrane 

Q1’21 
• >$500k revenue 
• 14 employees 

‘19 Q2 Q3 Q4 ‘20 Q2 Q3 Q4 ‘21 
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Recent Grant from Shell 

Shell Ga meCha nger Accelera tor pow ered by 
NREL selected Versogen a s  the  top three most  
promis ing electrochemis try s ta rtups  in 2021 

Ve rs o g e n  “w ill h e lp  p ro ve t h a t 
e le ct ro ch e m is t ry t e ch n o lo g ie s  
ca n re p la ce  ca rb o n - in t e n s ive 
le g a cy p ro ce s s e s .  As  re n e w a b le  
e n e rg y co s t s  co n t in u e  t o  d ro p ,  
cro s s - in d u s t ry in it ia t ive s  a n d 
p a rt n e rs h ip s  w ill p ro ve  t h a t it ' s 
p o s s ib le  t o  co s t  - e ffe ct ive ly s ca le  
t h e s e t e ch n o lo g y a p p lica t io n s 
a n d  a ch ie ve  re a l- w o rld  im p a ct ” 
— Haibin Xu, Shell's GCxN 
program manager 
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The Leadership Team 

Yushan Yan 
CEO 
Ph.D., Caltech 

• 20+ years of experience in 
fuel cells & electrolyzers 

• 20+ issued US patents 
• Multi -startups including 

nanoH2O that was 
acquired by LG Chemicals 
for +$200m in 2014 

Eric Rivera 
Internal Consultant 
MBA, Yale 

• Associate at Kearney 
• Former Associate at Morgan 

Stanley 

Santiago Rojas -Carbonell 
COO 
Ph.D., MBA, UNM 

• 11 years of experience 
in electrochemistry 

• Breakthrough Energy Fellow 
Nominee 

• Former CEO, Batterade 

Shimshon Gottesfeld 
Board 
Ph.D., Technion 

• 40+ years in fuel cells 
• Former CTO multiple startups 
• Father of modern PEM fuel 

cells 

Lan Wang 
CTO 
Ph.D., UD 

• 8 years of experience 
in organic/polymer 
chemistry 

• Shell GameChanger 
Accelerator 
Entrepreneur 

Mark Mathias 
Board 
Ph.D., UW-Madison 

• 20+ years of experience 
in fuel cell engineering 

• Former Director of GM’s 
Fuel Cell R&D 
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Santiago@Versogen.com + 1-505-814-8369 

mailto:Santiago@Versogen.com
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