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Low-viscosity coatings
for dust control
Fig. 1: ArrMaz supplies a range of products to handle the different challenges encountered along the fertilizer supply chain

GRANULATION PLANT
Better quality fertilizer
l Dust control & anti-caking coatings
l Defoamers
l Colouring agents
l Granulation aids
FERTILIZER BLENDERS
Better throughput
l Dust control & anti-caking coatings
l Micronutrient blending

FIELD APPLICATION
l Dust control & anti-caking coatings

TRANSPORTATION
Better emissions compliance
l Dust control & anti-caking coatings

Source: ArrMaz

ArrMaz’s DUSTROL product
line now includes novel lowviscosity, high performance
coatings. They combine the
excellent handling properties
of low-viscosity coatings with
the superior dust generation
and anti-caking performance
of medium- and high-viscosity
coatings, as ArrMaz’s
Lucas Moore explains.
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T

he inorganic fertilizers widely-applied
in modern agriculture are either mineral-based or chemically-produced.
Mineral-based fertilizers are commonly
derived from naturally-occurring phosphate
and potash ore deposits. These mineralbased raw materials typically go through
various forms of processing before being
reacted or blended with chemically-derived
nitrogen compounds such as urea, nitrates
and ammonia.

Supply chain challenges
The resulting finished fertilizer products
vary compositionally and are produced in
granular, blended or compacted form. The
substrates created are prone to handling

challenges as they make their way through
long and strenuous fertilizer supply chains.
Issues such as brittleness and fracturing
can lead to the break-up of granules and
dust generation, for example.
Undesirable deliquescence, or moisture
uptake in fertilizers, is another challenge.
It commonly results in caking, mushiness
or moisture adsorption – making handling
and crop application difficult. In extreme
cases, deliquescence can even lead to the
complete dissolution of granules, transforming solid fertilizers into liquids.
Fertilizers travel along an extended
supply chain – starting with the move from
production to storage, then transportation
to wholesalers and retailers, and finally
field application by the farmer (Figure 1).
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Table 1: Typical performance and handling trends of dust control coatings
Performance

Storage & handling difficulty

Coating
viscosity

Dust
reduction

Caking
reduction

Spreadability

Heating

Fertilizer
Clumping

High

5

3

1

1

1

Medium

3

2

2

2

2

Low

1

1

5

5

5

5=best, 1=worst

Source: ArrMaz

Fig. 2: Coating coverage: spray width vs coating viscosity
60 cP, 10 inch spray width

100 cP, 5.75 inch spray width

Challenges such as dust generation and
deliquescence must be managed and
controlled from the time fertilizers leave
the production line to their arrival at the
farm gate and beyond. This is generally
achieved by applying protective coatings
to fertilizer granules.
Throughout this supply chain, fertilizers
may be exposed to significant temperature
and relative humidity cycles before finally
reaching the field. Temperatures can range
from below freezing to as high as 60°C.
Relative humidity inside a railcar can also
vary between 30-95 percent, due to exposure to sun during the day and cooling at
night. Any coatings applied to the exterior
of fertilizer granules must therefore be
able to maintain their integrity for extended
periods as they endure major fluctuations
in temperature and relative humidity.

Coating properties
150 cP, 4.75 inch spray width

200 cP, 4 inch spray width

Conditions: 0.3 gpm @ 40 psi & 100°F, using a spray gun at 8 inches distance.

Source: ArrMaz

Fig. 3: Production coatings: dust generation reductions using traditional
DUSTROL® application
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Fertilizer granules are commonly protected
during storage, handling and transport by
using a substrate- and/or applicationspecific coating. Different and sometimes
competing performance requirements – for
dust control, anti-caking control or moisture resistance – means coatings need
to have a high level of chemical sophistication and complexity. Higher viscosity
coatings, for example, are typically recommended for long-term, high-level dust control. However, the storage and handling of
fertilizers – in terms of spreadability, heating and clumping – typically become more
difficult as coating viscosity increases
(Table 1).
The relationship between temperature
and viscosity is also a major consideration
when applying coatings to fertilizers. Low-viscosity coatings can be applied to granules
at ambient temperature, while high viscosity
coatings need to be applied hot. Low- and
high-viscosity coatings also have distinctly
different granule coverage characteristics
when spray coated onto fertilizers.
A low-viscosity coating will yield a
greater coating spray width, relative to a
high-viscosity coating (Figure 2). This enables greater coverage of the passing fertilizer, and has a positive impact on both mix
energy and retention time. However, a typical downside of using low-viscosity coatings
is their inability to match the dust reduction
levels or performance life of their high-viscosity counterparts – which is why they are
typically applied as an additional ‘top coat’
at blending plants or warehouses.
www.fertilizerinternational.com
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Fig. 4: MAP production coatings: dust reductions for DUSTROL 4010-A versus
other low- and medium-viscosity coatings
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Fig. 5: SSP dust reduction over time:
DUSTROL 4010-B coating applied at
ambient temperature versus a hot
applied high-viscosity coating
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Fig. 6: Effects of coatings on the
caking of MAP: DUSTROL
4010-A versus a mediumviscosity coating
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Table 2: DUSTROL low-viscosity coatings: summary of their performance benefits
over conventional coatings
Performance

Storage & handling difficulty

Coating viscosity

Dust
reduction

Caking
reduction

Spreadability

Heating

Fertilizer
Clumping

High

5

3

1

1

1

Medium

3

2

2

2

2

Low

1

1

5

5

5

DUSTROL 4010 (low)

4

4

5

5

5

5=best, 1=worst
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High-viscosity coatings, in contrast, may
create coating spreadability issues during
application to the surface of substrate
granules. They can also cause potential
clumping, an issue associated with either
overdosing or poor spreading.
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Understanding how fertilizer substrates
generate dust is essential when it comes
to ensuring optimal coating performance.
Such knowledge helps decide what class
of dust control coating will be required,
before moving into coating product development. For substrates such as monoammonium phosphate (MAP) and potash,
more than 50 percent of the dust is generated during initial production, with dust
generation continuing if granules are left
uncoated (Figure 3).
MAP and potash producers will often
apply a high-viscosity coating directly after
production – accepting the difficulties associated with their application – in order to
reduce fertilizer handling challenges throughout the supply chain. These coatings are
applied when the fertilizer substrate is still
hot (typically 48.9-71.1°C, 120-160°F) using
a hot coating (around 104°C/220°F).
A six-week investigation by ArrrMaz has
shown that the application of tailor-made
DUSTROL® coatings for MAP and potash
can reduce dust generation by 80-90
percent. However, dust prevention did
decline over time, following the addition
of other constituents (mineral and nutrient
enhancements), ultimately yielding 60-70
percent dust reduction by the end of the
study (Figure 3).

New DUSTROL 4010 low-viscosity
coatings
ArrMaz has developed new DUSTROL
low-viscosity coating technology. These
coatings offer high-performance dust and
caking control. They do this by combining
the handling property advantages of a lowviscosity coating with the superior dust
generation and caking control offered by
medium- to high-viscosity coatings.
DUSTROL low-viscosity coatings reduce
fertilizer clumping by providing excellent
spreadability and coating distribution. The
coatings have a viscosity of 50-300 cP
(25°C/77°F). This eliminates the need for
heated tanks and heat traced lines under
most operational conditions, thus yielding
significant energy and cost savings.
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In MAP production, a medium-viscosity
coating (>800 cP @ 140°F) is typically
applied to hot substrate and requires additional heat for optimal spray distribution.
Usually, the substrate is subsequently
top-coated with a low-viscosity coating
in warehouses prior to distribution. Moving to DUSTROL low-viscosity coatings, in
contrast, offers significant logistical advantages as well as energy cost savings as
they can be applied as a single coating during both production and shipping.
Over a six-week period, the application
of DUSTROL 4010-A low-viscosity coating
to MAP has been shown to yield the greatest average dust reduction (80%), relative
to other medium- and low-viscosity coatings, when applied at a dosage rate of 4
lb/ton (Figure 4). These results equate
to 48 percent and 29 percent less dust,
respectively, than the equivalent lowviscosity and medium-viscosity coatings.
Interestingly, even the application of 75
percent more additional medium-viscosity
coating yielded only a slight improvement
(+3% points) relative to granules coated
with DUSTROL 4010-A.
Single superphosphate (SSP), although
produced hot and prone to dust generation,
is often stored uncoated in warehouses
initially. A high-viscosity coating is subsequently applied hot prior to transport for
protection along extended supply chains.
Initially, during a six-week coating
study with SSP, a high-viscosity coating
did achieve a slightly better dust reduction performance than DUSTROL 4010-B
low-viscosity coating. However, DUSTROL
4010-B did eventually outperform the
high-viscosity coating over time, managing to maintain dust reduction at 86
percent after 13 weeks, while the dust
reduction of the high-viscosity coating
declined steadily to 83 percent over the
same period (Figure 5).
Caking is also a serious problem as
many hygroscopic fertilizer substrates
readily absorb moisture from the air.
While traditional dust control coatings do
provide some caking reduction, DUSTROL
4010-A has the potential to offer additional protection. For MAP, coating with
DUSTROL 4010-A achieved an 80 percent
reduction in caking, for example. That is a
large improvement (+21% points) on the
59 percentage caking reduction achieved
by the medium-viscosity coating, relative
to the uncoated fertilizer (Figure 6). These
results demonstrate the clear potential of
DUSTROL 4010-A as a substitute for more

costly anti-caking additives to phosphatebased substrates, reducing or eliminating
their use.
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Summary
ArrMaz’s novel DUSTROL low-viscosity,
superior performance coatings possess
the handling properties of low-viscosity
coatings, while matching the dust generation and anti-caking performance
of medium- and high-viscosity coatings
(Table 2). Due to their low viscosity,

these new DUSTROL coatings also provide energy savings by avoiding the need
for heating tanks and lines, while still
maintaining optimal coating performance
n
and spreadability.
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