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Filtration media market growth
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Filter media requirements

Functions:

= Filtration efficiency

= Dust holding capacity
= Mechanical stability

= Thermal stability

= Chemical resistance

= Lifetime cost.......
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Fibers In filtration

Variables:

Natural or Synthetic
Chemical type
Diameter

Length

Electrostatic function
lonic function

Media production
process




High performance filters require fine fibres
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Commercilal routes to micro-fibres

m Fine dtex melt spinning

= E.g. 0.7 micron polyester®

m Meltblown fibres

= E.g. 0.26 micron glass fibres(®

m Splittable fibres

E.g. 1 micron polyamde®

m Electrospinning

= E.g. 80 -500 nm polymer fibres ¢

m Fibrillation — microfibrillated TENCEL® - 100nm -10um cellulose
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TENCEL® Is a lyocell fibre produced
from wood
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TENCEL® unigue structure..
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Refiner set-up
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TENCEL® Microfibrillated
fibril diameter distribution
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Pore size
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Formulated media

Microfibrillated TENCEL® is used as a blend component within a media
formulation to enhance filtration efficiency
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Increasing particle filtration efficiency

Filtration efficiency vs fibrillated TENCEL® content
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Glass-free media formulations

Particle size at 99% Filtration Efficiency
VS maximum pore size
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Engineered media structures

Blended media Layered media
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Media cross-sections

Blended media Layered media
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Actual layered media structures

Downstream surface Upstream surface
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Filtration efficiency
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Efficiency (%)

Filter Efficiency - Bended vs Layered

constructions
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Mathematical simulation
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Model definition

m Fibre diameter & density, + binder density
m Fibril diameter distribution & fibre types
m Random filament placement, 100nm voxel size

m Sheet thickness, basis weight, composition

m Fibre volume fraction, binder volume fraction

m Percentage fibrillation of TENCEL® fibres
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Model simulation

m CFD simulation of flow velocity through media and calculation of
permeability and pressure drop using Darcy’s law

Flow velocity Pressure drop  Z Fraunhofer

ITWM
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Two-layer structures
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Filtration efficiency

m Simulation of particle capture efficiency through media thickness
m Simulation of media blocking as a function of time

m Simulation of 2-layer, gradient porosity, media designs
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Summary

m Filtration market continues to exhibit growth across major segments

m Incorporation of microfibrillated TENCEL® within a media formulation
Increases fine particle filtration efficiency of sheet filters

m  Microfibrillated TENCEL® is used as a formulation component of glass-
free filter media

m Gradient pore structures utilising multilayer constructions maximise filter
efficiency and capacity

m Mathematical simulation provides a tool to assess the effects of fibre
and formulation variables on the performance of filter media
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In harmony with nature
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