FILTRATION

Eduardo Sauto, Gorco, Spain, discusses
the design and implementation of dust
collection systems at fertilizer plants.

roducts that control the emissions of dust into the
atmosphere are relatively complex due to the unique
properties of dust. Fertilizers fall within this category,
as products whose production processes and bulk
handling have peculiarities.

Gorco, with a wide range of works and references made
throughout its history, has a number of applications in
fertilizers, including NPK, phosphate rock, or dicalcium
phosphate.

Firstly, the applications are divided between process
installations and nuisance installations. Process installations
are those in which the filter is essential, so that the process
can be carried out and without which it is not possible, such
as a dryer or cooler. Nuisance installations are ones that
prevent environmental contamination.




Figure 2. De-dusting elevator and transfer points.

Figure 3. De-dusting of dryer.
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Figure 5. Fertilizer plant dedusting drawing.
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Normally the different types of fertilizers present properties
for their handling and filtration that must be taken into account
during the design of the de-dusting installation, because they are
very peculiar materials with different behaviours.

If we start the design phase with the suction points, their
location does not differ from the usual dust production points,
loading guides of conveyors, elevators and screens however, due
to the particularity of the behaviour of these materials, there are
precautions that must be taken into consideration in the design of
the conduits, such as:

B Ducts with large inclinations to avoid deposits and sticking.
This is common to all dust control applications but, with
fertilizers, its importance increases. For reasons of
implantation, it is not always possible and it is necessary to
draw ducts without the desired inclination. As an aid and
basic complement, it is recommended to use stainless steel
ducts, at least those with a smaller diameter, in order to
ensure that the dust slides well in the duct and does not stick.

B Tracing of pipes. As a complement to the inclined and
stainless conduits, the pipe must be electrically traced, so that
it is always maintained at an adequate temperature and the
formation of internal adhesions or condensation is avoided.
The tracing must be accompanied by external insulation.

With the above mentioned points, the captured dust is
transported to the filter for the de-dusting and blockages are
avoided.

Sometimes there are sets of suction pipes that include a
previous cyclone in the ducts before the filter, in order to reduce
the dust load that reaches the filter and facilitate its filtration. This
equipment is not necessary if the bag filter and the installation are
well studied and designed. The introduction of another element
with high pressure loss in the middle of the circuit should also be
avoided.

Once the dust reaches the filter, it is necessary to take the
precaution of gaining a good understanding of the material that is
being filtered.

B Firstly, the sizing of the equipment. With fertilizers and
similarly complicated dusts, air-to-cloth ratios higher than
1-12m*/m? min should be avoided.

B Material in contact with dust. Here, there is a difference
between nuisance dust collectors, which carry air and dust, or
process collectors, which carry combustion gases and dust.
Secondly, with combustion gases, it is recommended that the
material in contact with both the dust and the gas be made
of stainless steel to prevent corrosion. In any case, the fall of
the dust to the bottom of the hopper should be favoured,
and for this a stainless steel hopper should always be
contemplated, including a mirror polish and an angle of 20°.

B Following the criterion of favouring the fall of material and
avoiding sticking to the surface, the hopper must be
electrically traced and, therefore, the entire surface of the
filter must be insulated.

B Dust discharge. Some fertilizers are highly abrasive, such as
phosphate rock. In this type of product, it is recommended to
coat part of the discharge internally with an anti-wear
product to increase the life of the equipment. It is usual to
coat the trough of the discharge screw conveyor and the
screw conveyor itself with densit. It is also recommended to
cover the inlet and the deflector with ceramic material.



B After the screw conveyor comes the discharge valve. The
most common in fertilizers is the double-flap valve with
counterweight, instead of rotative ones. This is because
rotation with certain materials can present premature wear,
as well as problems of sticking and obstructions in the
discharge as a result of the formation of domes.

Case study 1: nuisance dust collector, NSA
handling plant

In a fertilizer plant in northern Spain, there was an area for
handling NSA, which generated a significant amount of dust, due
to the lack of an effective dust control and de-dusting system.
The circuit of material included a bucket elevator pouring
material into a distributor to feed a couple of screens. These are
the coarse screens.

The outlet of the screens leads to a mill or to another screen
(fines) and, after them, there are still another couple of points to
de-dust. In total, there are nine suction points where dust is
produced.

The complexity of the installation also lies in the fact that it
is an existing installation, and that when the equipment was
designed, the needs for dust removal were not taken into
account. This makes the challenge even greater to dust off all
the points efficiently and implement an equipment and duct
network in the available space.

Sizing of the suction points enabled the necessary de-dusting
flow of 35000 m*/hour. For this flow, as this is a nuisance
installation, an air-to-cloth ratio of 12 was used and 480 m? of
filtering surface dust collector was installed.

The second complication was the adoption of a dust collector
with the required characteristics to the location in the plant and
the available space. For that reason, special equipment was
designed that met the requirements and could be installed in the
existing building.

The installation also includes a new motorfan designed for
300 mmwg with an AISI-304 impeller for increased durability.

The dirty air ducts in this installation are manufactured in
AlISI-304 for diameters smaller than 300 mm and carbon steel for
higher diameters, all of them thermally insulated.

The dust collector is manufactured in carbon steel, except
the hopper, which is in stainless steel with internal mirror polish.
All the surfaces are thermally insulated.

Case study 2: process dust collector,
dicalcium phosphate dryer

In the second case study, it was a question of de-dusting a
dicalcium phosphate dryer at a major production plant in Spain.
In this kind of installation, the flow is determined by the needs
of the equipment being treated, the dryer, and they were 26 000
m>/hour. The characteristics of fineness and density of the
product make it necessary to use an offline filter, that is, the filter
is isolated in chambers so that when one is cleaned it does not
produce suction and dust can fall freely to the hopper.

The existing facility had a battery of cyclones and a
subsequent wet scrubber. The filter replaced this last element.

An isolated filter with five chambers, each with 104 m? of
filter surface area, was used, so that the total filtering surface
area was 520 m? and the air-to -cloth ratio less than 0.9 m?/m?
min. with all the chambers working.

In the first instance, AlSI-316 was used for all the construction
material of the filter, except for some elements that used Avesta
904. Subsequently, and during its operation, improvements were
implemented until Avesta 904 was used in all elements, as it
presented a better abrasion-resistance to the great corrosivity of
the filtered powder.

Conclusion

After many years of experience, it is possible to have an effective
de-dusting system in fertilizer plants and reduce emissions to the
most demanding levels, but always taking into account the
particularities of each product.

The most common mistake is not to take into account that
each product has certain requirements and should not be
treated equally. It is common to find recent dust removal
installations that present serious operational problems. After the
first analysis, the most common errors are deduced, such as
suction networks with clogged horizontal sections,
condensation in the equipment, lack of insulation, filters with
high air-to-cloth ratios, hoppers with inadequate angles and,
many times, the inclusion and modification of the original ducts
with the addition of new points and the elimination of old
points, which unbalances the installation. Gorco is used to
finding these scenarios and solving problems in the most
efficient way possible. WF
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