. ® 1.0 GENERAL
The liquid flow through the CANSORB adsorbers is

corporation downflow. Aqueous and non-aqueous liquids can be
treated using granular activated carbon. For most efficient
1 Willow Avenue utilization of the carbon two vessels should be used in
Oakdale, PA 15071 series operation.
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(724) 703-3026 Facsimile If media other than carbon is to be used, contact a

WWW.1ig.com . TIGG representative for any procedural changes.
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Liguid Phase Units ECONOSORB-L UNITS

2.1 Unloading
CONTENTS PAGE Following are the empty and loaded weights of the
10 General 1 CANSORSB units. This information will dictate what
2.0 Installing the Cansorb & Econosorb-L Units 1 equipment should be used to lift and place the vessel.
2.1 Unloading 1
2.2 Setup 1 :
30 Startup Procedures 1 UNIT Empty Wt. Filled Wt.
3.1  Filling the Vessel with Carbon 2
3.2 Wetting and Deaerating 2 C2XP 60
3.2.1 Backwashable System 2 C5XP 112
3.2.2 Non-backwashable System 2
4.0 Operation 3 C50H 140
4.1  Post Startup Deaeration 3 C5 140
4.2  Backwashing 3 ECONOSORB L 175
4.3  Maintaining a Liquid Level in Carbon Bed 3 ECONOSORB LS 218
4.4 Prevention of Siphoning 3 :
4.5  Prevention of Over Pressuring 3 €15 Spemal 235
4.6  Effluent Sampling/Changeout Determination 3 C15TX 235
4.7  Removing Spent Carbon 4 C150H 240
4.7.1 Carbon Units C35-C500 4 C20 OH 335
4.7.2 Econosorb-L 500, 1000, 2000 & 3000 4 c25 435
4.7.1 Open Head Cansorb Drum Units 4
5.0 Maintenance 4 C35 750 1410
5.1  Regular Maintenance 4 C50 1040 2040
5.2 Short-term Shutdown 4 C75 1470 3470
5.3 Long-term Shutdown 5 ClOO 1790 4750
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7.0 Troubleshooting 5 C200 2440 8440
7.1 High Pressure Drop 5 C500 6500 14500
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7.4 Effluent Concentration of an Organic Higher than Influent ELP-2000 1600 3600
Concentration 6 ELP-3000 2490 5490
CP500 900 1400
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CP2000 1600 3600
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If a forklift is used the fork tubes on the unit should be
used. If a crane is used it is advisable to use a properly
sized spreader beam and lifting cables. Do not use the
lifting lugs to lift a vessel containing wet carbon. They
are not designed for that weight.
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2.2 Setup

The CANSORB unit should be placed on a level concrete
pad or other support. Connect the piping or hoses to the
inlet and outlet flanges or nozzles. Install any gages or
other appurtenances that were shipped with the system.

See Sections 4.3 & 4.4 relating to the effluent piping.
3.0 STARTUP PROCEDURES

After the CANSORB unit (s) have been set in place and
the piping is installed (See Section 4.0) they are ready to
be filled with the media unless they were shipped with the
media in place.

3.1 Filling the vessel with carbon

In order to protect the liquid underdrain (collector) system,

uncontaminated water (liquid) must be added to the

vessel prior to adding the carbon.

A sufficient amount of water should be added so that the
water level is at least 2 feet above the underdrain.

The water can be added via the process piping or through
the top manway. When filling, the vent or manway must
be open and the inlet on drum units must be open.

Fresh carbon generally will arrive in (1000-1100 pound)
super sacks or (55 pound) bags. Each vessel may be filled
by emptying the carbon container through the manway on
top of the vessel. Drum units and vessels are usually
prefilled with carbon at TIGG’s production facilities.

After all of the carbon is in the vessel, fill the vessel with
uncontaminated liquid. This can be done through the
process piping (inlet or outlet) or through the manway.
Filling from the bottom up is the preferred method. In the
event uncontaminated water is not available, fill with
contaminated water from the top down at a slow rate so
that a depression is not made in the top of the carbon bed.
If the process lines are used, the vent or manway should be
open.

3.2 Wetting and Deaerating

For peak adsorption performance, as much air as possible
should be removed before the adsorber is put onstream.

A bed of carbon consists of the following:

Void volume - 40%
Pore volume - 40%
Carbon skeleton - 20%

Since 80% of the carbon bed volume is air, with 40%
being in the pores of the carbon, special prewetting steps
must be taken. If proper prewetting is not done,
channeling will occur and high-pressure drop and/or
premature breakthrough of the contaminant(s) will occur.

A relatively long time is required for water to enter the
pores and displace the air since the pores in dry carbon are
filled with air and some adsorbed oxygen.

Approximately 90% of the pores in dry carbon are filled
with water after 24 hours at ambient temperature (70
degrees F.) and any liquid having the same viscosity. With
more viscous liquids the time to wet will be longer. After
16 hours check the liquid level. If it is below the top of the
carbon, add more liquid until it is above the carbon.

3.2.1 Backwashable System

If there is inadequate prefiltration, and/or there are
suspended solids present, backwashing will be
required. In this case the carbon must be backwashed
for 30-45 minutes prior to treating contaminated water.

Backwashing accomplishes approximately 30-50% bed
expansion. This is necessary so that the particles will be
segregated (classified) and thereby subsequent
backwashing operations won’t change the relative position
of the particles and destroy the mass transfer zone.

This backwash operation will also remove the air and
carbon fines from the bed. If this procedure is not followed
the carbon usage rate will be higher, there could be very
early breakthrough and the pressure drop will be higher
than desired.

CANSORB vessels (C35-C500 and CP-500 to CP-5000)
are backwashable at rates up to 150% of their design
maximum flow rate when filled with standard activated
carbon fills — water temperature, media particle size and
density may alter this value and flows should be checked
during backwash operation to ensure media is not
discharged from the vessel. CANSORB units can also be
backflushed (expand top couple inches media only) at
flows up to 50% of the maximum rated flow.

If the initial time for CANSORB prewetting is less than 2
days, backwash the adsorber two days after startup.

3.2.2 Non-backwashable System

Generally ECONOSORB vessels and CANSORB drum
and ECONOSORB drum units are non-backwashable.
However, ECONOSORB vessels (ELP-1000 to ELP-3000)
can be backflushed (expand the top couple inches media
only) at flows approximately 80% of their rated maximum
flows. Note backflush effluent to ensure media is not



flushed out of vessel as checked for CANSORB vessels
above. Furthermore, CANSORB drum units and
ECONOSORB drum units may be backflushed (expand
the top couple inches media only) at approximately 80% of
their rated maximum flows, again checking for media
discharge.

Option 1 — When time is available

After the vessel has been filled with the water as described
in Section 3.2 use the following procedures to remove air
from the carbon and vessel:

1. Allow the adsorber to stand filled with the water for
three or more days. The longer the vessel sits with water
the better the deaeration. If the time can only be two days
or less see Option 2.

2. Remove the water from the vessel. This can be done by
(1) draining (make sure the adsorber is vented), (2) using
air pressure to pressure the liquid out the outlet nozzle,
don’t exceed the adsorber design pressure or (3)
siphoning out the outlet (inlet or vent must be open to the
atmosphere).

3. When all of the water is out of the adsorber, the
adsorber must be refilled with uncontaminated water.
During this filling operation the adsorber must be vented.
The water addition should continue until water exits the
vent or the inlet nozzle. This step removes the air that is in
the adsorber and it is now ready to be placed into
operation.

Option 2 — When time is limited to less than two days

When time is not available to prewet the carbon for 2 days,
do the following:

1. Add uncontaminated water to the adsorber as described
in Section 2.1.

2. After the time that can be allowed to wet the carbon,
follow the steps described in items 2 & 3 in Option 1.

3. At this point, there is still air in the carbon pores.
Therefore, after days 2 and 3 repeat steps described in
items 2 & 3 in Option 1.

In a process system where water cannot be tolerated follow
the same filling and draining procedures. However, add
the liquid into the top of the adsorber.

4.0 OPERATION

Operational flow rates, and thus contact time for a given
volume of adsorbent, are a function of:

1. The liquid being treated
2. Temperature
3. Nature and concentration of the contaminants

4. Other system conditions
5. Removal (effluent) requirements

If conditions dictate a longer contact time than is possible
in one unit, CANSORB units can be operated in parallel or
series. Either one of these options will usually result in a
lower adsorbent usage rate.

4.1 Post startup deaeration

After several days of operation it is advantageous, in many
cases, to drain and refill the adsorber in order to get rid of
air that may not have been removed in the pre-startup
deaeration operation.

4.2 Backwashing

If there are suspended solids in the influent, these may be
filtered by the carbon bed. If this occurs, they will usually
collect on top of the bed and the pressure drop across the
bed will increase. When the differential pressure drop
across the bed is 8-10 psi greater than it was when the
vessel was initially put onstream, the vessel should be
backwashed. Use the flow rates described in Section 3.2.1.

For drum units the maximum pressure during backflushing
should not be exceeded.

This operation should remove the solids and the
differential pressure should return to normal. If it doesn’t,
repeat the backwash procedure at a higher rate if the
vessels is designed to do so. Have someone observe the
backwash water effluent to make sure carbon isn’t being
removed and to know when the water is clear.

If the backwashing operation doesn’t result in lowering the
differential pressure, the top few inches of the adsorbent
may be loosened by raking and/or removed and discarded
per an environmentally acceptable procedure.

4.3 Maintaining a liquid level in the carbon bed

Since the pressure drop through a carbon bed is very low
during operation at normal flow rates, it is possible to have
the water level reach an equilibrium point low in the bed
when the discharge is at a point lower than the top of the
carbon bed. This is especially true for the CANSORB CP
vessels and Econosorb LS units. Therefore, the discharge
piping should be elevated so that there is a section above
the top of the carbon bed or a backpressure control valve
should be installed in the discharge line.

4.4 Prevention of siphoning
When the flow to the CANSORB or ECONSORB unit is

stopped, there is the potential for siphoning to occur,
unless provisions are made in the discharge piping to



prevent it. This is especially the case when the liquid is
being discharged at an elevation lower than the top of the
carbon bed.

The siphoning can be prevented by installing (1) an anti-
siphon device or a short vertical section of pipe, in a Tee in
the effluent pipe open to the atmosphere above the top of
the CANSORB or ECONOSORB unit or (2) discharging
into a tank at a level higher than the top of the CANSORB
or ECONOSORSB unit.

4.5 Prevention of over pressuring

In addition to the filtering of suspended solids causing a
pressure buildup across the carbon such things as bacteria
growth, introduction of air into the bed via a pumping
operation, and precipitation of metals, can cause the
pressure across the carbon bed to increase.

If there is the possibility of any of these occurring and the
design pressure of the vessel could be exceeded, a properly
sized relief valve or rupture disc should be installed.

4.6 Effluent sampling / Changeout determination

The frequency for sampling will depend on whether the
influent concentration of the contaminants is relatively
constant or variable.

Sampling should be done on a routine basis until it can be
determined what the carbon usage rate is. Then the
sampling frequency can usually be reduced.

If there is only one CANSORB unit onstream the time to
affect a carbon changeout will depend on the effluent
criteria set by the discharge permit.

If there are two CANSORB units operating in series, it is
normally possible to allow the concentration of the
contaminants in the effluent from the lead vessel to equal
that of the influent. This is an indication that the carbon is
saturated and thus the carbon usage is the minimum

When this occurs the lead vessel is removed from the
system, the spent carbon is removed and the vessel is filled
with fresh carbon. This vessel is then put in the secondary
(lag) position.

Since the change out, refilling and wetting of the carbon
will take 2-3 days, the system will be sized so that during
this time, breakthrough will not occur in the lag vessel.

4.7 Removing spent carbon

4.7.1 CANSORB units C35 — C500

Spent carbon can be removed either by vacuuming or in
slurry form.

If vacuum is selected, a vacuum truck or drum vacuum can
be used. The CANSORB unit must be drained and the top
manway removed. The carbon is subsequently removed
via a non-metallic pipe or hose through the manway.
Extreme care must be exercised to avoid damaging the
internals and/or lining.

If the carbon is to be removed in the slurry form, it can be
pressured, using air or water, out the bottom 2-inch outlet.
The slurry line should be connected to a vented receiving
container prior to carbon removal. The receiving container
should have a drain for removing excess water from the
carbon, prior to transportation.

The required pressure to move the slurry is generally less
than 10 psig. This depends on the length of the slurry line
and the elevation of the final point of discharge.

Note: After completing the slurry transfer, there is the
possibility of a portion of spent carbon remaining in the
bottom head. Therefore, open the manway to inspect the
vessel. Depending on the quantity and location of the
carbon, it may be necessary to use a hose to flush it into
the bottom of the head and/or backwash to level carbon
and then repressure the vessel.

When the vessel is empty it is ready to be refilled. The
procedures outlined in Sections 3.0 should be followed.

4.7.2 CANSORB CP and ECONOSORB ELP units

The spent carbon is removed from these units via vacuum
only since there is no slurry outlet connection.

4.7.3 Open head CANSORB and ECONOSORB Drum
units

In order to remove the spent carbon from the C5 and C15
drums, the bolt/ring closure is removed and the top is lifted
or pivoted to one side.

Removing the top requires loosening the male adapter
inside the top, immediately below the outlet bung.

For the C20 drum, a flex hose section of the outlet riser
below the outlet bung is disconnected or used as a pivot.

The spent carbon is then dumped out and fresh carbon is
putin.

The fresh carbon must be prewetted. After the carbon is
wetted, the water can be removed by introducing air
pressure through the inlet or siphoning through the outlet.
Do not exceed the drum operating pressure!



5.0 MAINTENANCE
5.1 Regular maintenance

The CANSORB units are designed to require minimal
maintenance. The following items should be inspected
with regard to the carbon vessels, piping and gages:

1. Internal inspection of the vessel should be
performed each time carbon is removed. This
would include the lining and the collectors
(underdrain).

2. Pressure gages should be checked periodically
to insure proper operation

3. Piping and valving should be periodically
inspected for signs of wear and/or leakage.

5.2 Short-term shutdown

The adsorption system is designed to operate continuously.

A short-term shutdown is expected to last less than 72
hours. It is most likely to occur during a weekend
shutdown or routine maintenance of the system. During a
short-term shutdown, the adsorber may remain filled with
water unless work is being performed on the adsorber
itself. It may be necessary to close the inlet and outlet
valves to prevent siphoning or drainage from the system.

5.3 Long-term shutdown

A long-term shutdown is most likely to occur during spent
carbon change-out, changes in the system configuration,
major maintenance, etc. During a long-term shutdown the
adsorber should be completely drained to minimize the
potential for biological growth and bed septicity.

6.0 SAFETY CONSIDERATIONS

The normal safety procedures that are practiced at the site
should be followed.

Read the MSDS sheet for the carbon (media).

Understand the potential hazards of the stream being
treated by the system. The media may contain higher
concentrations of the contaminants being adsorbed than is
in the influent stream. Also the media might be considered
hazardous material and may require specific handling
precautions.

In order to protect the vessel, a relief device such as a
rupture disc or safety valve should be installed.

WARNING: Wet drained activated carbon
preferentially removes oxygen from air. In closed or
partially closed containers, the oxygen concentration
can reach dangerously low levels. Therefore, OSHA
procedures related to entering confined low-oxygen
spaces should be followed by workers who must enter a
vessel containing wet carbon.

7.0 TROUBLESHOOTING

There are a varied number of things that can cause poor
performance of an activated carbon system. These are
discussed below.

7.1 High pressure drop

Following are possible causes for having a high-pressure
drop through the carbon. They are:

1. Air in the bed. This is the most frequent cause of
high-pressure drop. This is mainly caused when the
carbon is not properly prewetted. The other causes are
incoming air due to a vortex in the tank feeding the pump
and release of dissolved gases within the carbon bed.

Solution: Check for air by slowly closing a valve in the
discharge line. Watch the pressure gage in the inlet line. If
the pressure increases slowly there is air in the vessel.
Drain/remove the liquid and refill the vessel while venting
the air out the vent or inlet. If the problem recurs and the
proper wetting procedure has been followed check for a
vortex in the feed tank and/or determine if there is the
possibility for degassing.

2. Excessive fines in the carbon. This is not a frequent
cause for a high-pressure drop.

Solution: Backwash the carbon, if possible, at a rate of 8-
10 gpm/ft? until the water exiting the vessel is clear. If the
vessel cannot be backwashed and the pressure is too high
to maintain the desired flow it may be necessary to remove
the carbon, partially fill the vessel with water and slowly
reinstall the carbon so that the fines can float on the top of
the water. Then overflow the water to remove the fines.

3. Solids in the influent
Suspended solids or sediment in the influent will be
filtered out by the carbon.

Solution: Open the manway or remove the top lid in the
case of drums and inspect the top of the carbon bed. If the
vessel can be backwashed this should solve the problem
unless the solids have created a mud like cake on top of the
bed. In this case manually remove the cake. If the layer to
be removed is more than several inches, it may be
necessary to replace with equivalent fresh carbon or if it is



expected that the carbon is near exhaustion then replace
the entire bed of carbon.

If it is anticipated that the solids will always be in the feed,
a filter should be installed in the influent line.

7.2 Carbon loss

In most carbon systems that treat water and wastewater,
carbon losses are not usually excessive. They usually result
from excessive backwash rates, broken underdrains or
physical degradation of the carbon by strong oxidants such
as chlorine.

Solution: Lower the backwash rate. It may be too high due
to the viscosity being higher than the design value. A
seasonal decrease in water temperature is usually the cause
for losing carbon during backwash.

Check the effluent liquid for the presence of carbon. If
granules are present then the underdrain is damaged or the
piping of the inlet and outlet is reversed. Remove the
carbon and repair the underdrain or repipe the inlet and
outlet.

Chlorine reacts with the carbon skeleton. With prolonged
contact the effluent will turn brown. The carbon must be
replaced when this occurs.

7.3 Premature breakthrough of organics
This will occur for the following reasons:

1. Channeling in the carbon due to presence of air in the
bed.

2. Insufficient contact time in the carbon bed.

3. A change in the influent concentrations of the
contaminants.

4. Incomplete removal of spent carbon prior to refilling.

Solution: Check for air by slowly closing a valve in the
discharge line. Watch the pressure gage in the inlet line. If
the pressure increases slowly there is air in the vessel.
Drain/remove the liquid and refill the vessel while venting
the air out the vent or inlet.

Add more carbon, if possible. Otherwise reduce the flow
rate or consider adding another vessel.

Remove carbon completely and refill vessel.

7.4 Effluent concentration of an organic higher than
influent concentration

This is due to a phenomenon termed rollover. This occurs
when components that are more strongly adsorbed displace
compounds that are less strongly adsorbed.

Solution: If the contaminant is not one of the regulated
organics continue to operate the system. If the eluting
organic is part of the discharge permit and it is exceeding
the permitted level then the carbon needs to be replaced. In
order to better utilize carbon it may be desirable to add
another vessel downstream so that the lead adsorber can
become saturated prior to having to be removed.

For reorders, replacement adsorbents or further
technical information please contact TIGG
Corporation, 1-800-925-0011



