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Technology Overview Current Status  

Approach: Merging solid and flow battery formats 

with high energy density pump-able nanoelectrofuel 

electrodes (NEF, > 50 vol.% of cathode and anode 

nanoparticles stably dispersed in electrolyte).  

Using established battery chemistries to 

demonstrate new battery format.  

Value Prop: >2x capacity of advanced Pb-acid 

batteries at ½ cost of Li-ion, with 3 minute charge 

replenishment   

Prototype of Rechargeable 

Nanoelectrofuel Flow Battery 

Team:  
PI: Prof. Carlo Segre, IIT, segre@iit.edu 

Co-PI: Dr. Elena Timofeeva, Argonne 

Project Statistics 

Award Amount $3.44 M 

Award Timeline Jan. 2014 – Dec. 2016 

Next Stage Target Pilot program for LUEVs  

10-20 kWh battery 

Collaborations Sought TBD 

Pump-able Format High Energy Density  

Deliverable: NEF flow 

battery prototype scalable 

for EV demands: 1 kWh, 

36 V, C/3 

(1) STATUS: demonstrated anodic and cathodic 

NEFs in half cells. 

 

(2) NEXT TECHNICAL:  demonstrate full flow 

through cell with cathode and anode NEFs 

 

(3) NEXT COMMERCIAL:  secure strategic partner 

who funds/supports pilot program for Light Utility 

Electric Vehicles (LUEV) 

 

(4) HELP NEEDED: Partners for nanomaterial 

manufacturing, rapid prototyping, licensing 

technology from Argonne back to start-up 
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Major Accomplishments 

• Conceptual design of prototype:  

system level energy density  

36V@80L >180Wh/L; >73Wh/kg  

36V@200L >210Wh/L; >80Wh/kg 

 

• CFD modelling of individual cells: 

Viscosity up to 1000cP is acceptable for 

fairly uniform velocity profile 

 

• Demonstrated charging of nanofluid 

close to the theoretical capacity in half 

cell configurations 

 

• Achieved Coulombic efficiency equal to 

solid casted electrodes with same 

nanoparticles 

 

• Developed surface modification for 

nanoparticles that show < 10 cP viscosity 

at >50 vol.% particle loading and 

electrochem compatible 

  
Velocity profile (m/s) Pressure (Pa) 
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Technology-to-Market 

May-June 2014 

Learned: 

• Importance of Value Proposition 

• Customer discovery process 

• Business language 

• Nuances of EV/OEM world 

• Start-up process 

• Funding opportunities  

• Policies and regulations 

Extended the network 

Identified path forward as a  

start-up company 

Found prospective partners  

 

December 2014 

Founded “Influit Energy LLC.” 

 

Developed Business Canvas 
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Lessons Learned 

• For large scale storage aqueous and non-aqueous NEF 

systems show compatible energy density  

• Current EV market is not that big 

• One of barriers for penetration is need for expensive 

infrastructure (network of charging stations) 

• Game-board for OEMs is huge with internationally 

connected decision making  

• With totally new technologies prototype-to-market for 

passenger vehicles takes 10-20 years  

• OEMs appear to be in favor of incremental improvements, 

not embracing transformational technologies 

• 10-20 years time frame is too long for start-up to survive 

• Need smaller stepping stone markets 
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Wanted Collaborations 

• 3D prototyping companies 

• Plastic and metal parts manufacturers 

• Nanomaterials manufacturers 

• LUEV manufacturers 

• LUEV distributors, service providers 

• Organizations that use small (10-100) fleets of 

LUEVs at centralized locations for Pilot Program 

• Sponsors for Pilot Program 
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Project Team 



RANGE Annual Meeting 7 January 8-9th 2015 

Project Team 

C.Segre J. Katsoudas V. Ramani E. Timofeeva D. Singh 

S. Sen Z. Zheng C. Pelliccione Y. Ding S. Aryal 

N. Beaver Y. Li 
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News Clips 
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News Clips 
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News Clips 
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News Clips 


