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1.0 GENERAL DESCRIPTION

The liquid series filters utilize fixed bed filtration to
treat vapor. The filters employ a variety of medias to
remove or catalyze contaminants. Flow through the
filter may be either up flow or down flow depending
upon the media supplied and the operation parame-
ters. Generally inlet and outlet locations are indi-
cated on the filter and or the filter drawings.

The most common application utilizes activated
carbon as the adsorption media. Typically vapor
which contains low levels of organic contaminants
flows upward through the column of activated carbon
where the larger organic molecules adhere to the
porous structure of the activated carbon granules.
This adsorption begins at the bottom of the “bed” and
continues upward as the original adsorptive area
becomes saturated.

Complete saturation of the carbon is dependent upon
many factors such as contaminant levels,
temperature, compounds being adsorbed, humidity,
etc. Typically a carbon isotherm has been run on the
influent stream to determine the expected rate of
consumption of the activated carbon media. When
monitoring has determined discharge air no longer
meets discharge requirements the carbon will have to
be removed and replaced (refer to section 5.0).

2.0 SAFETY CONSIDERATIONS

It is important that the entire O&M manual be read
prior to set up and operation of the carbon system. If
you have any questions please contact Tetrasolv Fil-
tration at the number listed below or sup-
port@tetrasolv.com.

¢ WARNING: Where system pressure may exceed
design pressure we strongly recommend the use
of a relief device. Exceeding the maximum pres-
sure of the filter could result in catastrophic failure
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of the vessel.

* Always adhere to ‘“lockout/tagout” procedures
when servicing the system.

e Wear appropriate safety equipment when
operating system.
¢ WARNING: Wet or dry activated carbon

preferentially removes oxygen from air. In closed
or partially closed containers, oxygen depletion
may reach hazardous levels. If workers must enter
a container containing carbon, appropriate
sampling and work procedures should be followed
for potentially low-oxygen spaces - including all
applicable federal and state requirements.

¢ WARNING: High concentrations of certain
compounds such as BETX and low concentrations
such as ketones, aldehydes, organic acids and
sulphur may cause severe temperature rises.

¢ Understand the potential hazards of the stream
being treated by the system. The activated
carbon may contain higher concentrations of the
contaminants being adsorbed than is in the
influent stream. In addition the carbon may be
considered hazardous material and therefore
may require specific handling precautions
unknown to Tetrasolv Filtration.

3.0 INSTALLATION
3.1 Shipment

Typically filters are shipped with media installed.
However, in certain instances media is shipped to the
site to be installed after installation. In very large
systems it may be advisable to not install the media
until adsorbers have been placed into final position
and secured.

3.2 Unloading

Refer to the product data sheet for weight information
for appropriate sizing information for the equipment
to be used.

All components should be lifted either by crane or
forklift as designated by the model.

¢ WARNING: Failure to follow the procedures
outlined below can result in catastrophic damage
to the system.

Crane Lift - If a crane lift is to be used we recom-
mend the following method. A “spreader” equaling
75% of the distance between the opposing lifting
eyes on each adsorber should be used to insure
proper lifting force direction. Attach an appropriately
sized spreader beam and lifting cables to each lift
eye of the component. The use of an experienced
crane operator and quality equipment is highly
recommended.

Fork-Lift - When using a forklift we recommend that
the fork tubes on the filter be used or a pallet if the
unit was shipped on a pallet.

3.3 Inspection

Perform the following inspections after un-loading the
system. Note any discrepancies and contact
TetraSolv immediately.

e Check the vessel exterior for damage which may
have occurred during shipment. Inspect the
support structures and piping support for
damage.

» Inspect the piping system for damage. Insure
the valves operate properly. Check installed
instruments and instrument installation points for
damage.

» If the filters are shipped without carbon visually
inspect the interior of the vessel for damaged
internals.

e Inspect the carbon discharge, drain and vent
valves for damage

3.4 Set Up

The filter should be placed on a level concrete pad of
appropriate thickness to support the system at it's
maximum operational weight. The filter should be
secured to the pad using appropriately sized anchor
bolts.

Connect the site piping to the filter inlet and outlet
connection points. It is important that all piping
connected to the filter should be self supported. We
also recommend in hard pipe installation that a flexi-
ble joint be used to further insulate the filter from vi-
bration and stress.

Connect any gauges and instrumentation shipped
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loose with the system.

The outlet piping if connected to a stack or vent
should be designed to prevent the introduction of
water or debris into the adsorber piping. Discharge
piping should be sized equal to or greater than the
diameter of the system piping or back pressure could
occur creating excess pressure drop on the system.

Flowrates greater than 60 cfm / sq ft can produce
bed fluidization in vapor phase filters. When this
occurs carbon granules can be lifted and propelled
out of the carbon bed in up-flow applications. In
extreme cases large amounts of carbon can be
expelled. If the system will be operating near or
greater than the amount stated above please contact
Tetrasolv for recommendations.

Carbon filters can be manifold in parallel operation
for higher flowrates. Series operation is the preferred
method of operation as it provides for the greatest
degree of bed utilization.

Vapor conditions such as high humidity and high
temperature (> 125° F) can cause inefficient
adsorbtion to occur. If these conditions exist contact
Tetrasolv for support. Also, any free water or product
and debris should be eliminated with a knockout filter
prior to the vapor stream entering the system. Many
other vapor issues may effect Adsorber operation
and we therefore recommend you discuss your
specific installation with a representative.

4.0 OPERATION

4.1 Modes of Operation

With certain applications (2) filters in series flow are
utilized. Listed below are typical operational modes.

¢ Shutdown - Both filters completely off-line and
isolated.

e Series Flow - Influent enters primary filter and
exits through secondary adsorber (this is the
preferred method of operation)

* Isolation Flow - Only one filter is receiving
influent. This mode is typically used when the
operator is maintaining the off-line filter.

e Parallel Flow - Both filters are receiving the
influent as the primary. Flow is split equally

between the filters. This mode is used when
higher flow rates need to be achieved and
contact times are not critical.

4.3 Monitoring

Adsorber units only require periodic monitoring if
properly installed. The following items may be
monitored:

Pressure: Check inlet and outlet pressure.
Increase in pressure differential may indicate
media breakdown or presence of high moisture.
Rapid increase in pressure drop could indicate
adsorber failure.

Samples: Inlet and outlet sample points if
provided for vapor analysis to determine system
performance.

5.0 ADSORBER SERVICING

The Adsorber may be serviced on-site using a
vacuum removal method. Prior to servicing the unit
should be closed off from influent and effluent lines
and any electrical devices or connections should be
tagged off.

After removal of the spent carbon is complete, it is
recommended that the inside of the Adsorber be
checked thoroughly and any minor maintenance
conducted.

5.1 Carbon Loading - Bulk Bag

¢ WARNING - Dry activated carbon generates
considerable dust. While activated carbon poses
no health risk the dust can cause respiratory
irritation and occasional skin rash. Therefore we
recommended the use of proper clothing and dust
mask during filling operation.

Hoist the bag over the manway and untie the outer
bag exposing the inner chute. Untie the inner chute
while clasping it shut. Remain holding the chute and
carefully lower the chute into the manway. Un-clasp
the chute and allow the carbon to discharge from the
sack. The carbon should flow out very quickly and
completely. When finished shake the bag and invert
the chute into the bag.

If at any time you wish to stop the flow of carbon
simply re-grasp the chute up high and cinch. Re-tie
the bag.
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5.2 Carbon Loading - Vacuum Method

In this method dry-activated carbon will be loaded
into to the adsorbers using a vacuum rig. To add the
carbon to the filters use the following method:

WARNING: Due to the low vacuum rating of the VF
series adsorbers (< 60” H,0) only experienced change-
out personnel should attempt this method of re-filling.
Exceeding the recommend vacuum rating could lead
to failure of the superstructure of the vessel.

1. Connect a 3” vacuum source to the auxiliary
connection of the adsorber to be filled.

2. Install a 16” bolted transfer lid onto the manway
opening of the adsorber to be filled.

3. Turn on the vacuum and check for good flow of air
through the adsorber. Connect the fill line to the
transfer lid and lead enough hose to reach the fresh
carbon source (Note: This should be as short of a
distance as possible).

4. Begin vacuuming carbon into the adsorber. It is
important to note that the loading method is actually
conveying and not true vacuum. The hose should
contain 1/3 air with the carbon. Closely view the
adsorber being filled. If the adsorber is collasping in
excessively take less carbon and more air. This is
something from experience and cannot be
adequately explained here.

5. When transfer is complete the transfer lid should
be removed and the carbon in the adsorber should
be leveled out to insure even pressure drop across
the bed.

6. Close the manway and turn the adsorber back on.

Note: When the system if first started up small
amounts of fines may be present in the discharge
stream. This is normal and should discontinue
within a short period of time.

6.0 MAINTENANCE

6.1 Extended Shutdown

If the system is to be shutdown for extended period
of time it is recommended that the valve be placed in
shutdown mode and the system water drain valve be
left open.

Monitor the system closely after extended shutdown
for signs of potential problems such as interior

manifold failure or leaking valves and gaskets.
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