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Goals:  Lower Nuclear Facility Costs, Improve Safety

Ceramic filters perform at higher temperatures and are likely to 
eliminate reliance on credited fire suppression systems
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Conventional Filters

Susceptible to thermal and water damage

DOE Needs Analysis:

• 100% of knowledgeable 
nuclear air cleaning 
professionals believe HEPA 
filter media strength is very, 
or extremely, important

• 92% believe it is important to 
develop  alternatives to 
current  glass-fiber filters



LLNL-PRES-805409
5

• Survived prolonged 
exposure to elevated 
temperatures 
(500oC) with no 
statistical difference 
in filtration efficiency

LLNL Ceramic Filter Development

Ceramic Filters

Ceramic HEPA
Filters

HEPA Overwrap 
(J. Haslam)

MTC Media
(J. Kelly)

Advanced 
Manufacturing

(M. Ceron)

Ceramic 
Prefilters

Sealants
(L. Finkenauer)

Cured @ 110°C under N2 Sintered



LLNL-PRES-805409
6

MTC Media & Filter Development

Purpose: To improve the fire safety of DOE nuclear facilities, create advanced ceramic filtration 
components that can survive a fire, maintain performance requirements, and reduce costs

Benefit: Our engineering solution protects filters during a fire to simplify and reduce the cost of 
safety- and filter-support systems for operations

 Demonstrate MTC media can reduce pressure drop

 Develop processes to produce MTC nanofiber filtration media

 Prepare MTC media using different manufacturing approaches

 Test pressure drop and filtration efficiency of MTC filter elements

NSRD-12

NSRD-20
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MTC Filter Development

Current 
Development 

Stage



LLNL-PRES-805409
8

Analysis of alternative manufacturing methods
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pivot
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Porosity decreases dP, smaller diameter and larger DOF increases dP
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Nanofiber MTC media resulted in highest filtration efficiency, MTC size matters 
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Developed strength testing protocols for Weibull analysis/thermal optimization
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Formulation development for stronger and tougher MTC media
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Developed tooling for peeling, feeding, cutting, rolling, and sealing MTC media
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Currently exploring MTC nanofiber media production efficiency improvements;
Identified 4 collaborators and initiated trials; demonstrated ~20x faster production
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Summary and Outlook

Improve filter 
efficiency; use 

as supports

Improve 
production 
efficiency
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