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Ref: Technical Review, Kiln Dust Collector
Gentlemen,

Thank you for your time and hospitality during my visit to
Les Ciments Du Sahel on July 7 and 8, 2008. The purpose
of the visit was to do a technical evaluation of your kiln dust
collector, which is presenting operational problems. The
following report summarizes our findings and
recommendations.

Description of the Problem

The dust collector is presenting filter bag failures. Two
compartments of bags were completely changed and now
they show emissions even without failures. There’s also a
problem with surges in the amount of filtered material, which
affects the process because this material is fed directly to the kiln. The plant has minimized the
surging problem by keeping a continuous cleaning cycle, which results in operation at low P
(differential pressure).

The unit worked well in the initial years. In the latter months, the opacity meter showed increased
emissions, rising to 50 to 80 mg/m3 when the mill is off. Currently, there are visible emissions,
particularly when the raw mill is off.

Equipment Description

The unit is a negative pressure, Fuller reverse-air dust collector that ventilates the kiln and raw mill. It
has 10 compartments with 180 bags each for a total of 1800 bags. It uses woven fiberglass bags,
305 mm dia, 10,820 mm long, equipped with tensioning springs and anti-collapse rings. The control
system adjusts flow to keep a -2.5 mbar setpoint at the kiln fan outlet.

Each hopper has a screw conveyor that loads one of the two main drag chains. Each chain has a
rotary valve feeding the crossover conveyor that transports collected material to the elevator and then
directly to the kiln.
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Observations

The unit is properly sized to handle the flow requirement. The filtration velocity is below 0.6
m/min with two compartments off-line (one in maintenance, one in cleaning cycle), so there is
more than enough filtration area for the required flow. There has been no increase in
production that would change this conclusion.

Differential pressure (_P) is low, which affects filtration efficiency. The layer of dust on the
filtration fabric is the actual filter. P is a direct indication of the dustcake, so it is important to
have it at an acceptable range to obtain proper filtration efficiency.

P overall was 8.2 mbar with the mill off and 7.4 mbar with the mill running. The range that
indicates a good layer of dust is at 12-17 mbar. The compartmental P was slightly lower,
which confirms the above readings.

P goes to zero when isolating, but incorrectly increases before going negative. This was
found to be due to improper purge-damper actuation. The purge is intended to keep hot
gasses circulating in the reverse-air system, but should not be open when reverse air is
activated. See the recommended cleaning cycle below.

There is notable bleed through on the filter bags. This results in dust emissions even without
holes in the bags, indicated by a uniform layer of fine dust on the compartment floor and on
the filter bags.

Power consumption is very low. The main reason is the lack of pressure resistance in the
dust collector and the gas temperature, which is lower than the original design conditions.
This is not necessarily a problem as long as the control setpoints are met and dew point
conditions are avoided.
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Recommendations

Implement the correct cleaning sequence. The compartment-to-compartment cleaning
sequence should always be in the direction of the conveyor below. In this case we also need
to consider that the crossover conveyor is under compartments 7 and 2.

The recommended sequence is 8-5-6-4-7-3-10-1-9-2.

Modify the cleaning cycle (damper operation). The current setup has the purge damper
closing after activating reverse air and the latter null time is too short. We recommend the
following cycle for each compartment.

0:00 - Close main damper (isolate compartment)
0:05 — Close purge damper

0:15 — Open reverse air damper

0:45 — Close reverse air damper

0:50 — Open purge damper

1:30 — Open main damper (activate compartment)
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Install rotary valves at each hopper discharge. The rotary valves provide three important
benefits:

1. They eliminate the interconnection between
compartments, avoiding the undesired gasflow
through the chain conveyor.

2. They minimize the need to have an airtight
chain conveyor housing. Having closed
hatches is obviously recommended, but the
negative effect of leaks is eliminated with
proper compartment isolation at the hopper.

3. They regulate material flow feeding into the
conveyor. This is the most important benefit,
which is likely to solve the problem of material
surges.

We suggest matching the existing flange and setting
rotation speed for a total feed rate of 8 ton/hr. This
solution will be quoted by FLS Airtech on a separate
document.

Clean based on differential pressure. We suggest a

single control point of 13 mbar overall P (not compartmental P). If overall P is below 13
mbar, the cleaning sequence is interrupted and started again when higher than 13 mbar,
keeping the programmed sequence.

Note that the cleaning cycle described above, stays constant. The only variation is the dwell
time (time between activating one compartment and isolating the next). Currently, this dwell
time is set at 110 seconds, but it should vary depending on the process conditions, volume of
gasses and the amount of filtered material, such as when the mill is on-line or off-line.

As an alternative, the dwell time could be increased in 10 second increments to increase P,
without causing surges in discharged material, but this doesn’t adjust for changes in the
process, such as when the mill is on-line or off-line.
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Monitor reverse air _P. This refers to the opposite P during

reverse air cleaning. The current setting is acceptable, but may

change when implementing the above changes. This can be

manually adjusted at the reverse air fan damper and should be ——
set at -25 to -30 mbar during cleaning.

Install bags properly. The bag bottom must be properly
positioned with the clamp and the cord right under the thimble
bead, forming a mechanical lock. The bags must then be
tensioned to about 35 kg, partially compressing the spring. We
will send you information on this pneumatic tensioning tool that
can accomplish this work without physical effort.

Note that lack of tensioning is the main cause of holes and torn ring covers. The fiberglass

filter media is fragile, so it fatigues with repeated flexing. Lack of tensioning results in

excessive movement, leading to bag-to-bag (ring-to-ring) contact and excessive flexing at the

bottom during the reverse air cycles. Excessive flexing is the cause of this type of failure.
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Consider a complete bag replacement. As a rule-of-thumb, filter bags in this application
should last 3 to 5 years. In some cases, a life up to 7 years can be obtained with proper
operation. These bags have been in operation for what we consider a normal life span, under
less-than-ideal operating conditions.
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Implement proper startup procedure when doing changeouts on a compartment basis. New
bags don’t have a dustcake, so airflow finds less resistance through new compartments. This
quickly overloads the new filter bags, resulting in material bleedthrough.

When installing new bags in one compartment, we suggest closing the inlet damper to 25%
for one day, 50% the second day, 75% the third day and fully open on the 4" day. We also
suggest isolating the compartment with the normal cleaning cycle, but deactivating the
reverse air until the compartment damper is fully open (4th day). Note that P should be
monitored during this time to verify damper operation.

Conduct a particle-size analysis on the collected dust to verify a low or negligible percentage
of particles under 2 micron. Very fine particulate will not build a proper dustcake and will
result in bleedthrough. The only way to filter particles of this size is to use fiberglass with
Teflon membrane filtration media. It is unlikely that fine particulate is the reason for
bleedthrough because the problem would have appeared at the beginning.

We are confident that the above recommendations will be the solution to your problems. A proper
cleaning cycle and sequence, together with the use of rotary airlocks should eliminate emissions and
reduce material surging. However, a basic characteristic of reverse-air dust collectors is that cleaning
is done on a compartment basis, so some variation in material flow may still exist under normal
operation.

There are two additional solutions that will completely eliminate surging. We don't believe they will be
necessary, but list them if required.

1. |Install filter bags with Teflon membrane. This type of filter bag filters submicron dust and
does not require a layer of dust to achieve a high filtration efficiency. This means that you
can run the baghouse at whatever differential pressure your process requires, without
resulting in emissions. However, overcleaning also results in excessive wear, nullifying one
of the benefits of membrane bags, which is longer life because of reduced cleaning cycles.

2. Installation of a surge bin. This would have to be placed somewhere between the baghouse
and the kiln feed point. This surge bin would feed material to the kiln at a constant rate via a
rotary valve. We don't believe the surge bin will be necessary, as the hopper rotary valves
should accomplish this purpose.

Thanks again for the opportunity to work with Les Ciments du Sahel. As part of the FLSmidth group
of companies, Airtech can provide you with complete solutions for your dust filtration equipment,
including technical assistance, parts, filter bags, modifications and complete installations.

We look forward to further discussions regarding this report. Please keep us informed of any
observations, and if you have any questions or require additional information, please contact Ole
Anders Hansen oah@flsairtech.com or me at |uis.castano@flsmidth.com.

Best Regards,

FLSmidth Airtech, Inc.

Ing. Luis J. Castafio
Applications Engineer



