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‘ POWDER RECOVERY SYSTEMS ‘

Selecting cartridge filters for
powder coating operations

John Walz  Chemeo Manufoocturing

Cartridge filter colléctors are the most popedar types of
popdar separation and recopery syatems ovodlolle, halp-
ing B contribiute to the rapid groccth) of powsder coaling.
The focus of this ariicle (2 on one of the most crifical
aspects of the recovery sysfern—ihe cariridge filter, The
article digcusses the mage of products aveailable, the
gifects of different condiftons ond circumetances on filter
performance, and the bypes of orfridees ovmlohe for var-
fous siteations, In dofng so, the article emphasizes why
eartridge fillers wsed in pateder coating equiprment should

b g s aenetfiing maore than jusd o cormodify;

g air emiesion standards have become more
A‘Ejringfut over the pagt 20 vears, the trend
ward powder coating—which typically elimi-
nates the volatile opganio compounds (VOCs) and haz-
ardous woste generated by traditional painting meth
ods—continues to grow as a percentage of the total
coating marketplase. The advent of the cartridge filter
recovery svebem in the early 1980 confributed greatly
to this growth because this tvpe of system enabled fin-
ishers to use a8 mich as B8 percent of the powder thiy
bought. This sdvancement in powder recovery techniol-
ogy drametically enhamved powder coating productivity
and allvwed finishers to realize significent cost savings
by awritehing firom liquid to powder.

Cartridge filter replacement can be one of the bigger
operating expenses in a powder booth gystem, Conse-
quently, if vou sdopt an "Il buy what eame with the sys-
tery” mentality, ar if you choose a filter solely on price,
vou can e making 8 costly miatalke, Baying the Towmest-
prbeed oprlkin can actually be more expensive in e long
run because the cheapest items usually come with same
undesirahle reasona that account for their bew price tag.
Although the service ife and price of the filter determine
the cartridge replacement cost, improved filter perfor-
mance, such as higher efficiency, lnwer presaure drog,
reduced downtime for madntenones, and better quality

reclaim, can have an even larger impact on the total cost
of operating a powder system.

Consistent airflow, for instance, is a critical fastor for
effirsemt hanth n-|',-|:rr|!'iﬂn. Aar vnlru'il.:.r throaagh the ﬂp;:lli-
ration booth should be between 100 to 120 feet per
minute (fpm) to ensure good transfor efficiency and to
prevvent Ehe poewider overspreay from drifting outside the
booth. Selecting the wrong carrdee filter compromises
girflow through a system.

Many powder eartridge filter produeta are available
I:.:u'].-'l:,r | Fignn_-. 15 that ofTer diflerent madia and var-
pus freatments, a5 well ss customized manuefecturing

technologies, such as sporial greketing, along with vari-

Various types of cartridge filters
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stions m pleat count, design, depth, and spacing. To
guarantes optimum performance and valus, you have
to coneider the design capahilities and limitations of the
filter, in addition to the application factors that may
have am imprct on 8 filter's performancs.

Powder cartridges come in various
media styles
There are three media styles typically used in posrder
cartridges: 1) cellulose, 2} spunbond polyester, and 3)
expanded polyvtetrafluoresthylens [ePTFE ) membrane.

Cellulose, One-hundred percent cellulose and S0/20
biend {80 percent ealluloee and 20 percent polyester) are
dapth-loading media conatructed with tishtly packed
plieats and an ooter wire mesh sereen for support. This
= the least expensive media svailable, but it offers only
moderate efficiency and is bost suited for low- to mid-
wolume, sprog-to-wnste prwder operations, Pulse-clean-
ing cellubost cartrdges can be difficult becanse the po-
der tends to become trapped between the pleata,

resulting in very high powder retention within the -
ter 20 to 45 pounds) and more rapid preseurs drop than
vther filter types. Cellulose-atyle cartridges aren't
appropriate for high moisture conditions or high-volume
roclaim operatione, as they tend to plug up muoch

Spunbond polyester, One-hundred percent spunbond
polyester is a continnows atrand, surface-loading media
thot's tougher and slicker than cellulose and doesn't
require outer screen support to maintain plest rigidity
and sirength. Spunbond polyester cartridges also require
6 b T percent less surface area than cellulose filters to
handle a given pir volume, This allows for wider pleat
spaving and more use of filter medie compared with oel-
Inlose-style cartridges, which merenses filter efficiency,
Spunbond pobyester cartridges can have advantages over
cellulose cartridges, including the following:

* Lower pressure drop and longer service life
* Higher recovery rate of reclaim powder

* Less powder retention (80 to 90 percent Jess) within

* Legs compressed air needed (40 Lo 80 pounds per
square inch [psi] to pulse dean flters)

* Loas downatream contamination of system and
plant air

» No linting contamination of reclnimed powder or finish

* Botter registance (o nggressive and abrasive powder
(such as frit or porcelain )

* Superior moisture resistance

* Reusability {con be washod}

Spunbond pelvester medis also offers several epecialty
treatments and mombrane selections to enhance filter
perfirmance in mare challenging conditions.

Aluminized polyester (antistatic). This treatment
coats the face of the media with a thin layer of alu-
mingm that dissipates the electrical charge of the fil-
tered powder. This mukes it an ideal filter for effective
pulse cleaning when you're concerned ahout static eloe-

tricity budldup.

Hydro-oleaphobic polyvester (moisture resistant),
This typo of cartridge is treated with a fhoorocarbon or
'lhﬂ:m"' bath that provides an oil and water repellant in
bioth sidiea of the medin to ensum effective pulse-ceaning
coapability in humid and sily sonditione,

Expanded ePTFE membrane. This is actually
another bype of spunbond polyester media. Tt consists of
4 thin membrane of expanded PTFE laminated over a
polyestar eubatrate that results in a slick and miero-
porous surface providing 100 percent efficiency at 1
micron and larges. Ooe of the best membrang cartridges
available for powder s one’ that laminates & conductive
ePTFE over an alumimised polyester substrate to give
it thie Tiverest surface resistance (antistatic), higheat elli-
ciency, snd best release properties in the powder car-
tridge market, It's aultable for ultrofines or high-mois-
ture conditions, and dossn't require seasoning.

Another technology that’s pvailable only on spunband
nnd treated polyester cartridges, is the dual-dimple
pleat design, which im parts opposing dimples alng the
entire length of each individoal pleat. This dimpling
techinobegy significantly increases tho officdency of pulss
cleaning and the capacity of the filter by proventing the
pleats from pinching topether regardlezs of the condi-
tions or dust load. Figures 2 through 5 compare dimpled
midin with conventional media in various stages.

Operation affects cartridge filter selection

After you review product options, consider the condi-
tions or crcumetances that differentiate your powder
operation from other ones because these qualities ean
affect the performance of cartridge filters, Possibly the
bigpest factor in cartridge Mlier selection is whether
you're reclaiming powder or spraying it to waste,

COme of the biggmest advantages of switching from Heguid
paint to powder coating is powder reclaim and rense
capabilities after you've sprayed it. You lose this benefit,

however, when you wse cellulose cartridges; they typi-

cally retain between 20 to 45 pounds of prwder that
ean't be extracted or rewsed, Polyester enrtridges retain
only 4 to 8 pounds of powder over the service life of the
filter, and aPTFE membranes only 1 to 2 pounds, There-
fore, simply by multiplying the dollar cost per pound of
powder by the weight gain in sach eartridge, vou can
eatimate the potential cogt savings to be realized by
waing pelyester or mombrane cartridges.
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: FIGURE 2 FIGURE 3

Comparing cartridge Miters withaul alrflow Comparing cartridge filbers with airflow and loaded
with powder

AW il W

Conwanmtkanal madia
| Conventional modin

FIGURE 4 | FIGURE 5

Comparing cartridgae fitters during pulsing Comparing cartridge fillers immediately afler
pulsing
o e ity Dempkad medis Canventional msdia

Another primary concern for poarder reclaim systems is ing pulse cleamng. Lint and other sources of dirt that
reclaim powder eontamination and linding, which is the enter the booth sirstream can pot only contaminate the
breaking off of fibers from callulose-style cartridpes dur- recloim powder, but alse bounce back onto the parts




