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About The Director

Education

Ph.D. 
Chemical and 

Environmental 
Engineering

2008

B.S. Chemical 
Engineering

2002

Academic Performance
• 100+ refereed articles
• 6 issued/pending patents
• 100+ invited seminars, keynotes and webinars
• 200+ conference presentations
• $12M+ in external funding
• Director of REU Program
• 10 PhD students graduated
• Manage 10 student researchers and staff

• Centennial Professor, UConn Department of Chemical & Biomolecular Engineering
• Executive Director, Connecticut Center for Applied Separations Technology
• Deputy Topic Area Lead for the National Alliance for water Innovation

Industrial Experience and Awards
• Global Water Summit Technology Idol Winner
• Faculty entrepreneur and startup founder
• 3M Nontenured Faculty Award
• Young investigator awards from DuPont and Solvay 
• Technical Group Leader of a university spinout
• Consultant for companies ranging from startups to Fortune 

500 companies on membrane technology
• Scientific Advisory Board member for several startups
• Manage rapidly growing contract R&D organization

Scientific Service and Accolades
• Member of the Connecticut Academy of Sciences and 

Engineering (CASE)
• President, North American Membrane Society (NAMS)
• Area Chair and Separations Division Director,  American 

Institute of Chemical Engineers
• EPA Early Career Award
• FRI/John G. Kunesh Award for Separation Science
• Editorial Board of Journal of Membrane Science and 

Desalination



What we do

We serve the State of Connecticut by identifying opportunities
to implement membrane and other advanced separation
technology into various industrial and manufacturing
processes in order to lower energy use, reduce carbon
footprint, limit waste, and prevent adverse environmental and
health impacts.
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Opportunities for Separations Technology

4
Oak Ridge National Laboratory. Materials for Separation Technologies: Energy and Emission Reduction Opportunities (2005)

There is a demand to move away from carbon-intensive thermal separations to 
electrically driven processes

Sholl, D., Lively, R.P., “Seven Chemical Separations to Change the World”, Nature 532, 
2016, 435-437
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From the lab to protype to pilot, CCAST provides 
a wide range contract research services for 
membrane processes related to energy efficient 
separations for all fluids

Using bench- to element-scale testing equipment, we can perform testing and 3rd party evaluation of new technologies and applications

Gas Permeation Membrane Distillation
PPE/Mask 
Testing

Pervaporation Organic Solvent NF 4040 Element-scale RO

Bench-scale RO 1812 Element Testing Vapor Permeation

Our Capabilities
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Flat 
Sheet

Hollow 
Fiber

Nanofiber Printed Thin Film 
Composite

Hand Casting Fiber Spinning Electrospinning/Electrospraying

Membrane Manufacturing Capabilities

We can fabricate membranes at small scale for testing and technical diligence
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Scaled up 
electrospinning/electrospraying



Separation Expertise 

• Membrane Technology (Organic & 
Inorganic & Mixed Matrix) 

• Membrane Modules and Systems
• Liquid Separations
• Gas Separations / Vapor 

Permeation
• Particle Separations in Gas/Liquid
• Separations for Energy Efficiency 

and Production

Develop, Demonstrate & Deploy Separation 
Technologies across Various Industrial Sectors 

Healthcare & 
Pharmaceuticals

Healthcare and 
Pharmaceuticals

• Drug purification
• Molecular separation / 

testing
• Wastewater
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Services Offered by CCAST

• Contract research and specialized consulting 
• 3

rd
party validation of new technology

• Pilot-scale demonstration system design and 
fabrication

• Customized membrane and process testing 
services

• Membrane fabrication and characterization
• New product testing and evaluation 
• Modification of existing products for new 

applications
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Access to UConn Infrastructure

• 25 MW power plant
• GTCC plant with steam 

boiler makeup and cooling 
water demand

• Largest water user on 
campus

• Softening and deionizing 
water process train

UConn Utility Plant Wastewater Reuse Facility Water Pollution Control 
Facility 

Rankin Lab – UConn 
Seawater Intake Facility

• Up to 1M MGD UV/MF 
tertiary treatment

• Typical operation at 
400,000 GPD

• Water sent to power plant 
for boiler makeup and 
cooling water

• Up to 2.1 MGD processing 
capability

• Primary and secondary 
treatment

• Chlorination/dechlorination

• 2,400 square foot facility
• 250 GPM raw seawater 

supply
• 16 GPM filtered seawater 

supply
• 600 square foot dry lab for 

research and small classes.
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Core Manufacturing Technology:  
Membrane Additive 

Manufacturing
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Electrospray Additive Manufacturing

Rotating drum

Needle

Substrate

Tunable parameters

▪ Flow rate

▪ Voltage

▪ Tip to drum distance

▪ Tip configuration

▪ Viscosity

▪ Surface tension

▪ Electrical conductivity

Controls

▪ Thickness

▪ Chemistry

▪ Morphology

Dr. Maqsud Chowdhury

First additive manufacturing process 
demonstrated to make membranes at 
scale
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Customized Membranes for Water Treatment

• We can apply this process to making 
membranes with tailored properties

• Targeted removal of specific contaminants

• Multiple research and commercialization 
efforts with collaborators from UT Austin, 
Virginia, Argonne National Labs, and industry

• ~3M+ in total funding

FundingWinner of the 2019 Water 
Technology Idol 

Competition at Global 
Water Summit

Mayur 
Ostwal

Ying LiJeffrey 
McCutcheon

(PI)

Manish 
Kumar

Jamie 
Warner

Yuepeng 
Zhang

Polymers or monomers can 
be deposited into thin films 
to offer customized 
chemistries
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Printed Membranes for Biogas Upgrading

Pebax-1657

Sameh ElsaidiMayur OstwalNoah Ferguson

PIM-1 HKUST Zif-8

Our Membranes

• We are using our manufacturing technology to make best in class 
membranes for biogas upgrading and carbon capture

• ~$300k in total funding 

Jeffrey 
McCutcheon

(PI)
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Low Cost Ion Exchange Membranes

Fuel cells and 
electrolyzers

Electrodialysis

Jeffrey 
McCutcheon

Geoff Geise

Printed ion exchange 
membranes could be 10 
less expensive than 
conventionally 
manufactured membranes

Funding
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Conflict of Interest Statement

The Director of CCAST is an equity owner of a faculty affiliated
company at the University of Connecticut that is seeking to
commercialize technology related to some of the work described in
this talk.
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Other Federally Funded Projects
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Decarbonization of Wastewater Treatment with 
MLA Controlled Anaerobic Digestion

• Pictures of Pis

• NEBRA, GLSD logo

Funding

• Anaerobic co-digestion is an effective means of recovering value from food waste and 
domestic wastewater

• We are using machine learning to develop control strategies to maximize value of products 
created by digestion while reducing climate-related life cycle costs of wastewater treatment

• $2.4M in total funding
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Printing Ion-selective Membranes for Sensors

Dr. Baikun Li Yuankai Huang Dr. Yingzheng Fan

Solid-State Ion Selective Membrane Sensor (S-ISM)

Fan, Y., Qian, X., Wang, X., Funk, T., Herman, B., McCutcheon, J.R., Li, B., “Enhancing long-term 
accuracy and durability of wastewater monitoring using electrosprayed ultra-thin solid-state ion 
selective membrane sensors”, Journal of Membrane Science 643, 2022, 119997.

Funding

New sensors cost pennies to make and offer 50% improved response time 
without loss of sensitivity
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• We are developing ceramic membranes that enable solar-drive 
desalination

• Partners:  Fraunhofer, Oak Ridge National Labs, National 
Renewable Energy Laboratory, Artic Solar, University of Texas, El 
Paso, Kay Bailey Hutchinson Desalination Plant, Rauschert North 
America, ALSYS

• $1.1M Project Funded by the DOE Concentrated Solar Program

• $300k in prize money for the American Made Challenges Program

• $750k in potential prize money for next prize phase

Harnessing the Sun for Solar Desalination

Funding
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Examples of Industrial Client 
Projects
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• Mattershift is a former 
UConn TIP Company

• Mattershift spun out 
Prometheus Fuels, the 
country’s first carbon 
neutral electrofuels
unicorn

• We are evaluating their 
membrane technology 
for performance in 
other areas

Capturing Carbon Dioxide to Make Fuel

Client:  Prometheus Fuels
Location:  Santa Cruz, CA
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We helped develop a new membrane 
devices that will gently dewater human 
breastmilk so that it can be ingested by 
premature babies.  

Client:  Mother’s Milk is Best, Inc.
Location:  Boston, MA

Using Membranes to Help Premature Babies

Beth Shinkel
Elizabeth Nelson

Osmotic 
dewatering of 
breastmilk 
enabled by 
membrane 
pouches

$35k in total funding
$100k pending
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Verifying Client Marketing Data

• Evaluated Mott’s porous 
metal filter technology to 
ensure their marketing 
materials were accurate

• Custom built test stand 
with automated data 
collection

• Continuing work to better 
characterize their filter 
media for particle removal 
efficiency and cleaning 
potential. 

Client:  Mott Corporation
Location:  Farmington, CT
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Client:  Henkel
Location:  Rocky Hill, CT

Building Systems to Test New Technology

• Built a pilot-scale reverse 

osmosis process to evaluate 

new membrane products 

• Automated test rig providing 

long term testing of 

membranes rejection and 

productivity

• Evaluate fouling potential of 

new membrane materials
24
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Mask/Materials Data and Testing
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Outreach 
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Industrial Workshop on Separations Technology

• We hosted a workshop 
on industrial separations 
technology on 
September 27, 2019

• 85 attendees from 60 
separate businesses and 
entities 

• Overwhelming support 
from attendees to have 
another workshop

• Featured speakers from 
startups to Fortune 500 
companies 

• 2nd workshop planned 
Fall 2023
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Past and Future Events / Outreach

1. Invite-only Industrial Separations Workshop in Storrs: 85 attendees 
from 60 separate businesses and entities, September 2019

2. Upstream Oil & Gas Luncheon Roundtable in Houston, December 
2019

3. WaterVent 2020 at Storrs CT, which is an international start up & 
investor matching forum, April 2020 (postponed indefinitely due to 
COVID-19 outbreak)

4. Membrane Innovations Luncheon invite only Roundtable in Boston, 
with BarClays & Marzarine, April 2020 (postponed due to COVID-19 
outbreak)

5. 2nd Industrial Workshop on Separations Technology (April 17-18, 
Storrs, CT)

6. Connecticut Green Tech Venture Summit (planning post-COVID) 
planned with New England Water Environment Association

28

28



Work with us!

Contact us:
Jeffrey McCutcheon
Director of the Connecticut 
Center for Applied Separations 
Technology
jeffrey.mccutcheon@uconn.edu

Visit our website:  

www.ccast.uconn.edu

Our Team Our Funding

mailto:jeffrey.mccutcheon@uconn.edu
http://www.ccast.uconn.edu/
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