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ADVANCED FILTRATION PUROLATOR EFP

Post-use evaluation of spin pack filters and seals
Mark Willingham, Synthetic Fibers Market Managenitdd EFP
(Note: United EFP is now Purolator EFP)

In previous articles in this publication, we hav@amined various filter media commonly used in
spin packs, their performance characteristics,caisti of use. This article will focus on post use

evaluation methods that can help determine theaaase of problems normally associated with
spin pack operations.

Much can be learned from carefully examining ugsad pack components. The study of filter
media and seals often reveals design or fabricationt-comings in these components that can be
addressed with the supplier. Evaluation methodebr filter media and seals are discussed
below.

Pack leaks

Leaks can be caused by a number of factors inajudin
gasket or screen pack binder size, alloy, hardradiggment
improper assembly of pack- usually improper torgfipack bolts
damage to pack sealing surfaces
excessive pressure

Post- use evaluation to determine source of leakbeadone with a hot or cold- stripped pack,
depending on the specific suspected cause to lkstigated. Some general guidelines for
evaluation follow.

When looking for source of polymer leak, these geshould be considered:
allow pack to cool and cold strip to see the exacirce of the polymer flow causing the leak
if cold strip is not possible, hot strip and trysee where polymer is leaking
any cleaning process will probably remove the evideof polymer leaks

When looking at a used gasket or seal for dimemsicmeck, these items should be considered:
an oven burn out usually provides the best meankdok dimensions because it removes
most polymer without leaving a residue. T$hisuld be done prior to disassembly if possible
and may require multiple burn-off cycles ¢onove all polymer from seal area.
gasket should have been uniformly compressed mwithigh or low spots. If gasket is not
uniformly compressed, the size, alloy andihass should be reviewed. Dimensions of pack
body should also be reviewed to ensure sgalinface dimensions allow for full compression
of gasket when pack is assembled.
pack body sealing surfaces should be examineddimade that would prevent adequate
compression of gaskets
pack body bolts should be examined for signs etasiting caused by repeated use
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Screen pack evaluation
Evaluation of screen pack is typically done to detee:

The integrity of the filter media.

When looking at the integrity of the filter meditis necessary to completely clean the media
first. This will allow for microscopic examinatiaf the media without being hindered by
debris. For wire mesh filters, the individual wigsould be examined for spreading,
bunching and breaking.

In most cases, wires are distorted due to highspresinadequate support, or both. Since
high pressures are largely unavoidable, adequagosumeshes must be used. Mesh that is
not properly supported will usually fail in a pattenatching the hole pattern of the support
plate it rests upon. This is usually accompanied bympling of the mesh into the support
plate. Figure 1 (below) shows a screen pack thatsuajected to extremely high spin pack
pressure resulting in severe distortion of theffithesh. In this example, the support screens
were not strong enough to prevent the mesh frormyatimg into the breaker plate holes.
Once the integrity of the support screen has beerpoomised, the integrity of the fine filter
mesh is usually lost as well.

Figure 1

It is also possible to distort the fine mesh wiggen when adequate support exists. The high
pressure drop across the fine mesh itself may dheseires to spread apart. If this is
observed, a Dutch weave or sintered wire mesh radfidonly solutions.

The type and amount of contaminant retained by the media.

This represents the best hope for increasing peecKflit can be determined what
contaminant is being introduced into the medieal be possible to reduce or eliminate this
through process or feedstock changes.

Since wire mesh filters usually do not retain gt particles, the most likely contaminant is
hard particles such as TiQrolor pigments or black specs. Many of these gestiwill still

be present after the screen has been burned aff @aven. They can then be examined to
determine size, quantity and chemistry.



Fiber metal felt media is more difficult to evaledtecause it retains both hard and soft
particles and is a depth type media. Burning Gff thpe of media in an oven will remove
most organic debris, so any gels or cross-linkdgnper will probably be removed. No
additional cleaning steps should be used as thiskaw the results. The remaining debris
can then be examined to determine its size andeadtigure 2 is a Scanning Electron
Microscopy (SEM) photograph of a fiber metal faltesen pack that captured inorganic
particles typically found in polymer melts.

Figure 2

An air flow pressure drop test can be performetherfiber metal felt media after oven
burn off. The pressure drop reading can be compagauhst the same test of a new filter
and a comparative level of permeability can bebdistaed. From this, one can begin to
sort out how much of the debris was organic andgiawaic. For instance, if the relative
permeability of the media is very close to thahei media, one can assume that the
debris was organic and was removed in the ovemicigarocess. If the relative
permeability of the used media is much lower (iatkd by a higher pressure drop), one
can assume that hard, inorganic particles are presel accounted for most of the
increase in pack pressure.

One factor that could impact permeability readiafa used filter is the compression the
media undergoes while in service. Depending orctimstruction of the fiber metal felt
media, this could be significant and account focmaf the pack pressure rise. If this is
suspected, the media must be thoroughly cleaneghiove all debris, re-tested and
compared to new media.



Summary
There is much to be learned from examining used gack filters and seals. These parts often

hold key evidence that could explain performanablams of the spin pack. The use of
sophisticated technology such as the SEM allows fmiore precise evaluation of these parts.
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