2011 Beltwide Cotton Conferences, Atlanta, Georgia, January 4-7, 2011

FILTRATION EFFICIENCY OF THE COMPOSITE MEDIA PREPARED BY MELTBLOWN &
ELECTROSPUN NANOFIBERS
Muralidhar Lalagiri
Vinitkumar Singh
Seshadri Ramkumar
The Institute of Environmental and Human Health, Nonwoven & Advanced Materials Laboratory,
Texas Tech University
Lubbock, Texas

Abstract

HEPA filters are characterized by high filtration efficiency, which is obtained by producing nonwoven filters via
fibrous electrets and composite filter media. The objective of the study was to enhance the filtration properties of a
nonwoven media by increasing porosity and surface area of nanofibers. In this study, Electrospun fibers were
collected over a meltblown filter medium, which together constitutes to form a nonwoven composite media. The
structural design of the composite media plays a significant role in precise arrangement of electrospun fibers for
enhancing functionality of the filter. Overall efficacy of filter media is based on filtration efficiency and pressure
drop that in turn determines the quality factor of the filter. The morphological structure of electrospun nanofibers
showed micro-scale highly porous structure, which showed significant influence over the filtration efficiency and
pressure drop. The structural variation of electrospun fibers can be justified by crystalline behavior of polymer and
volatile nature of the solvent. Fibrous filtration is fractional thus efficiency depends on particle size. Testing of
composite filter in this study for fractional filtration efficiency showed high particle removal efficiency with less
airflow resistance.
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