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Solids Processing 

Dust Management in Bulk-Material-Handling 
Operations 
Dust management can be divided into three main categories: prevention I 
containment and suppression. Understanding the key considerations for each can 
help bulk solids handlers arrive at an optimal dust control solution 
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Martin Engineering 

D 
ust management is an on
going issue faced by virtu
ally every company trans
porting or processing bulk 

solid materials, and effective dust 
control has become an increasingly 
important challenge in bulk handling 
applications. Bulk-solids-handling 
operations are under increased 
pressure to employ efficient, cost
effective methods of particle control 
because of a raised awareness of 
potential dust hazards and tighter 
regulatory standards. 

Depending on the source and 
ambient conditions, airborne dust 
can present a number of issues, in
cluding potential personnel health 
and safety hazards, environmental 
concerns, regulatory challenges and 
explosion risks, and can contribute 
to higher equipment maintenance 
costs and poor community relations . 
Some of the issues are fairly obvious; 
for example, dust inhaled by workers 
or people living in the surrounding 
community can irritate airways and 
exacerbate medical conditions, such 
as asthma. Other issues may not be 
as obvious. From a purely financial 
perspective, significant amounts 
of dust can lead to more frequent 
maintenance and faster equipment 
wear, causing operating costs to 
rise. Fugitive dust can also generate 
complaints from local residents and 
businesses, affecting neighbor rela
tionships and potentially creating ob
stacles to future operating permits. 
Further, dust and material spillage 
requires cleaning , which can place 
staff in the vicinity of moving convey-

U.S. dime 
1,000 fLm 
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_ PM2.s dust 
2.5 fLm 

Respirable dust 
· - 10!-Lm 

• } 
Airborne dust 
100 fLm 

Table salt 
500 fLm 

FIGURE 1. The majority of respirable dust particles are too small to see with the unaided eye 

ors and other process equipment, 
resulting in a higher risk of injury. 

Strategies for controlling dust 
are as varied and numerous as the 
many different types of solid materi
als handled in the chemical process 
industries (CPI). Because of the 
number and diversity of methods 
employed to control fugitive particu
late matter, material handlers need 
to do some homework to better un
derstand their individual processes 
as well as the potential dust-man
agement techniques available to 
them . Doing so wi ll help operators 
arrive at the optimum approach for 
their specific set of conditions . This 
article describes the three basic 
categories of dust management -
prevention, containment and sup-

pression - and discusses key con
siderations for each. 

Dust defined 
In an industrial context, dust is a ge
neric term for small , dry, solid parti
cles ranging from about 1 to 1 00 IJm 
in diameter. In bulk material handling, 
these particles are often created in 
a wide range of sizes, with larger, 
heavier particles tending to settle 
out of the air relatively quickly, while 
smaller, lighter solids may remain air
borne for long periods of time. These 
tiny solids are easily projected into 
the air by a variety of forces, settling 
slowly under the influence of gravity. 
For occupational health purposes, 
airborne solids are categorized by 
size as either respirable or inhalable. 
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The inhalable dust classification 
is applied to particles that are typi
cally trapped in the nose, throat or 
upper respiratory tract. The U.S. En
vironmental Protection Agency (EPA; 
Washington, D.C.; www.epa.gov) 
describes this category as particles 
having a median diameter of about 
10 ~m. In contrast, respirable dust is 
small enough to penetrate deep into 
the lungs, and is usually designated 
as particles smaller than 1 0 ~m in 
size. These small particles that mi
grate deep into the respiratory sys
tem are generally beyond the body's 
natural cleaning mechanisms (such 
as ci lia and mucous membranes) 
and are likely to be retained. For 
perspective, a U.S. dime is 1 ,000 
~m thick (Figure 1 ), so the most po
tentially hazardous dust particles are 
the ones too small to see with the 
unaided eye. 

In most bulk-handling applica
tions, primary attention is generally 
focused on dust particles smaller 
than 100 ~m (0.004 in.), based on 
the observation that particles under 
that size have a tendency to stay 
aloft once they become airborne. 

Dust sources in bulk handling 
Virtually any activity that disturbs a 
bulk material is likely to generate 
dust. Substances composed pri
marily of smaller, lighter particles 
can create huge volumes of air
borne material if left uncontrolled . 
Bulk conveying operations and 
trucks or railcars dumping loads of 
raw material often struggle to man
age this fugitive material. And any 
activity involving front-end loaders 
or other heavy loading equipment 
is almost certain to release airborne 
particles (Figure 2) . 

Because they move large 
amounts of material at high speeds 
- frequently over long distances 
- conveyors can be a particularly 
complex source of fugitive material. 
Transfer points, for example, are 
typically composed of drop chutes, 
impact points and conveyor enclo
sures, al l of which are potential dust 
sources unless properly designed, 
installed and sealed. In fact, with 
the larger, faster conveyor systems 
currently in use, virtually the entire 
belt path can be a contributor to the 
release of dust. 

Martin Engmeering 

FIGURE 2. Loading and unloading points for solids can present significant dust control challenges 

Contain, prevent or suppress? 
Dust management in bulk-handling 
operations is complicated by the sig
nificant number of variables involved 
- some of which are constantly 
altered by changes in environment 
and materials. Dust conditions and 
methods of control are affected by 
process designs and plant layouts, 
production techniques and tech
nologies, dust-control equipment 

types and system options, and by 
differences in conveyor design and 
construction. These changing dust 
conditions may even be detected 
on a daily basis within the same op
eration, particularly from variations 
in the weather or in the properties 
of the bulk material. As a result, any 
recommendations must be made in 
light of the specific circumstances 
facing each individual operation . The 

Dust Control Technology 

FIGURE 3. Dust containment can be improved by enclosing the settling zone to slow the air velocity and 
return dust to the cargo flow 
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or to confine any air that is created 
during the material-transfer process. 
Containment is the foundation of 
most good dust -control programs 
and should be the first option consid
ered. The goal is to keep the particles 
within the flow and prevent wind
aided dust from becoming fugitive 
material that requires cleanup and 
presents a potential hazard. Contain
ment is the foundation that should be 
established as a basis for dustcon
trol. This foundation is mechanical in 
nature and typically has fewer recur
ring expenses than other options. 

FIGURE 4. Dust bags filter outgoing air to minimize fugitive material , while reducing positive air pressure 

Minimizing the drop height of the 
material should be considered in the 
design stage of the conveyor system, 
as this will create a less turbulent 
transition . If drop height is not effec
tively managed with the initial bui ld, 
then properly designed spoons, 
deflector plates and possibly rock 
boxes should be considered to re
duce the distance that the materials 
fall and reduce their impact on the 
receiving belt. The impact of the fall 
of the material can be handled by the 
cushioning effect of impact idlers or 
impact beds. Impact beds improve 
control over the material by flatten
ing the impact zone of the conveyor. 
Slider beds continue the process of 

first step is to understand the nature 
of the problem before considering 
specific options. 

When attempting to prevent or 
control dust, particle shape, size 
and weight, as well as airflow, are all 
important factors. The objective is 
to reduce the velocity of the air and 
increase the mass of the particles 
to prevent them from becoming air
borne or to assist them in settling 
out of the air quickly (Figure 3) . Dust 
management efforts generally rely on 
one or more approaches, with many 
operations using a combination of 
methods to achieve maximum effec
tiveness. The three main strategies 
are the following : contain the material 
and reduce, eliminate or control the 
air to let the dust settle out; prevent 
the particles from becoming airborne 
Martin Engineering 

FIGURE 5. Central dust collectors use blowers to 
create negative air pressure 

by increasing their mass; or collect, 
clean or suppress the airborne dust 
from the air. 

Material containment 
In discussing containment, it is im
portant to keep the material on the 
belt or within the material stream and 
to eliminate the creation of airflow, 

Martin Engineering 

FIGURE 6. Integrated air cleaners are smaller, independently operating units at each dust-generation 
point 
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flattening the belt through the set
tling zone and should be installed 
after the impact bed(s). Intermittent 
idlers placed between the beds will 
reduce friction and heat buildup. 

Having established a flat belt line, 
chute walls with external wear liners 
should be installed. Placing these 
wear liners down close to the belt 
will ensure that the load remains on 
the conveyor. An external wear liner 
is located on the outside of the chute 
for installing and servicing without 
confined-space entry, and is consid
ered a sacrificial material designed to 
withstand abrasive cargo. Skirt seals 
(also known as apron seals) are in
stalled along the belt edge in order 
to confine air and small particles to 
the transfer point enclosure. Exist
ing apron-seal technologies deliver 
reliable and long-lasting sealing per
formance under most conditions. In
novative designs delivering two wear 
surfaces on a single elastomer seal
ing strip allow the seal to be inverted 
when the bottom side of the strip 
that rides on the belt is worn, provid
ing a second service life. 

For extremely abrasive materials 
or high belt speeds, engineers have 
developed new skirt-seal designs 
to further extend performance and 
durability. One such innovation is a 
system engineered with thick elas
tomer sealing strips. Standard 2-in. 
(50 mm) or massive 3-in. (75 mm) 
thick construction featuring innova
tive swing arms enables its use on 
reversing belts . This type of system 
rides gently on the belt, self-adjust
ing to maintain effective sealing, 
even as the belt path fluctuates and 
the sealing strip wears . A range of 
elastomer formulations are available 
to suit specific application needs. 

Controlling airflow 
Several of the process improve
ments that provide material contain
ment also assist in minimizing or 
controlling the air within the transfer 
point. Changes in system design -
such as transfer point redesign - or 
in-production techniques that will 
reduce the amount of fugitive dust 
produced should be considered. 

Minimizing the height difference be
tween the loading and receiving con
veyors helps control the material, but 
it provides even greater advantages 
in minimizing airflow. Transferred 

FIGURE 7. The most common and least expensive dust-prevention technique is moisture addition 

material spreads out when it leaves 
a head pulley and pulls air into the 
flow as it travels. When the material 
reaches its destination, this energy is 
released at impact. The air picks up 
particles and drives dust toward the 
path of least resistance and out into 
the atmosphere. In general, transfers 
should avoid drastic changes in ma
terial speed or trajectory, maintain
ing a cohesive material stream while 
controlling the flow of air entering and 
exiting the transfer point. 
Flow chutes. Engineered flow 
chutes accomplish this by loading 

material in the same direction and 
speed as the receiving belt and con
fining the material stream, minimizing 
any disturbance in the material flow. 
The hood, located at the discharge 
of the loading conveyor, minimizes 
the expansion of the material and 
deflects the stream downward. The 
spoon, located at the entry of there
ceiving conveyor, provides a curved 
loading chute that delivers a smooth 
transfer in order to allow the mate
rial to slide down to the receiving 
conveyor or vessel. These chutes 
are designed to feed the material 

Marting Engineering 

FIGURE 8. Customizable dust control systems are available from some suppliers to deliver application
specific components 
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FIGURE 9. Dust suppression involves preventing dust particles from leaving the material stream 

evenly, controlling the speed, di
rection and impact of the material 
in the load zone. As a result of the 
tighter stream, less air is entrained 
in the system and thus less air is 
discharged, picking up less dust for 
potential escape. Engineered chutes 
normally require large capital invest
ments, and care must be taken to 
account for changes in the amount 
and speed of the material handled, 

along with changes in characteris
tics, such as moisture, as these can 
lead to excessive chute wear, plug
ging or other issues. 
Containment. For effective airflow 
control, a good containment design 
with an effective dust-settling zone is 
critical, since it forms the basis for air 
control with a belt that has been flat
tened and sealed to prevent material 
and air from escaping. Impact beds 

Martin Engineering r Dust particles are swept around large water droplets 
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Airstream 

~ Dust particles join water droplets 
, of similar size 

Airstream 

Small droplet 

FIGURE 10. A slipstream is created when water droplets move swiftly through the air. The size of the 
droplet determines whether or not it will interact with dust particles 

and slider beds flatten the belt, while 
chute walls, wear liners and apron 
seals keep the material on the belt. 
In order to address the air that has 
been created in the transfer process, 
the enclosed chute should be turned 
into a settling zone of sufficient di
mensions, such that all material is 
kept on the belt, including any dust 
that was created in the process. 

Allowing the air to slow ang the 
dust to settle requires an enclosure 
large enough for the air to expand 
and lose velocity. As air velocity 
drops, airborne particles can no lon
ger be kept suspended by the airflow 
present, and the particles begin set
tling out of the air stream and back 
into the cargo flow. The height and 
width of the settling zone are criti
cal in increasing the area and should 
be designed as wide and as high as 
necessary to decrease the air veloc
ity to less than 200 ft/s to minimize 
any dust pickup. The length of the 
zone should be considered in order 
to al low time for the settling process 
to take effect. 

To improve the effectiveness of the 
settling zone and reduce the size re
quired, the amount of air entering the 
transfer should be minimized by seal
ing the conveyor entry. To improve the 
effectiveness of the zone, a curtain 
can also be installed near the exit to 
provide resistance to the airflow leav
ing the enclosure. Narrower curtains 
added intermittently within the sti ll 
ing zone can create a circuitous path 
for the air to follow, assisting with the 
particle-removal process. 

In a properly-engineered transfer, 
each component - from the chute 
to the impact cradles, idlers and 
seals - is employed to maximize 
its specific function and contain 
dust and fines, while at the same 
time offering workers easy access 
for maintenance. The whole system 
should work efficiently, retaining the 
maximum amount of cargo at the 
highest achievable volume, while 
still offering the safest work environ
ment possible. 

Due to space or structural consid
erations, it's sometimes necessary 
to provide a further assist in reduc
ing air velocities. This can be pro
vided by an air-removal device. After 
effectively contain ing the air, excess 
air can be relieved with the dust re
tained in the material flow utilizing 
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various methods. One approach is 
the installation of one or more dust 
collector filter bags. 
Dust collectors. Dust bags pro
vide a method of relieving positive 
air pressure within the system, while 
also filtering the dust and minimizing 
its escape (Figure 4). Often attached 
with a simple circular clamp to the rim 
of a port in the enclosure, the dust is 
captured inside, creating a filter cake. 
A large transfer point may require 
more than one bag, depending on 
the size and permeability of the bag 
and the airflow at the transfer point. 
Dust bags usually feature a grom
met at the top, allowing them to be 
hung from overhead supports. They 
are generally designed to collapse 
when the conveyor is not running, al
lowing fi ltered material to drop back 
onto the belt. Care should be taken to 
avoid getting dust bags wet, because 
moisture will affect performance. 

In most cases, no single compo
nent wil l deliver adequate particle 
control , but when used in concert , 
these technologies provide signifi -

cant improvements in dust manage
ment. The techniques discussed 
so far are considered passive dust 
control. When necessary, air clean
ing systems (active control) can also 
be used to filter the air and trap air
borne particles. 
Air cleaners. One common air
cleaning system design is the central 
dust collector (Figure 5). Installed in a 
central location and connected to the 
individual collection points by means 
of sealed ductwork, this type of filtra
tion system would handle the dust 
extracted from the entire conveyi[lg 
system, collecting it for disposal or 
feeding it back into the process. Due 
to their large size and various permit
ting limitations, these units typically 
are required to meet very specific de
sign and location criteria. 

Central col lectors uti lize a blower 
to produce negative pressure in
side the system, drawing air through 
the filter media where dust is de
posited and a filter cake is created. 
The blower is sized to manage the 
required airflow, while overcoming 

losses due to pressure drop across 
the system, including pressure 
losses in the ducts between the col 
lector and the pickup points . Ducting 
used to connect the collector to the 
pickup point must be designed and 
configured to prevent dust from set
tling out of the air stream at any point 
along its path to the col.lector. 

Although widely used in the past, 
central dust collection systems have 
several undesirable attributes, in
cluding the following : 
• Build-up of material in the ducts 

causes operational and safety 
concerns 

• Potential explosion hazards from 
accumulated combustible material 

• Large capital investments and 
high power usage 

• Challenging maintenance issues, 
such as system-wide airflow 
balancing 
Collected dust is often recircu

lated back to the conveyor from 
which it came, and this practice can 
involve a material drop, which then 
creates airflow and dusting issues. 

855-789-9827 sales@pauloabbe.com 
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Oust Control Technology 

FIGURE 11. Atomized mist is one of the few techniques able to control both surface dust and airborne 
particulate matter 

Otherwise, the material collected by 
the central collector requires some 
method of disposal , increasing op
erating costs . 

A better alternative to central col
lection for many operations is the 
integrated air cleaner, designed to 
individually collect dust at the source 
by employing a series of smaller, 
independently operating units (Fig
ure 6). Unlike central systems, par
ticles are not stored . The blower 
pulls dust-laden air through the filter, 
where particles are deposited on the 
filter media. Each particle is pulled 
into other particles already on the fi l
ter, where they agglomerate into a fil
ter cake. This cake of larger, heavier 
agglomerated particles is periodi
cal ly discharged back into the mate
rial stream. 

These compact units need only to 
contain the blower and the required 
filter media, and are designed to be 
placed on top of (or close to) the 
conveyor system or other pickup 
point where dust control is desired. 
These integrated systems do not 
need to be located outside, as they 
do not store dust. 

Integrated units pull air from the 
settling zone with a blower sized to 
remove the excess air from the en
closure. No ducting means less pres
sure drop, reducing overall power 
requirements and operating costs. 
These integrated air-cleaner designs 
feature a pulse-cleaning system, 
which uses a short burst of air sent 
back through the filter to dislodge 
accumulated solid material. Filter 
changes are a no-tool procedure 
from the clean side of the dust collec-

tor. These cleaners are easy to install 
and maintain, eliminating many of the 
issues experienced when using cen
tral collection systems. 

Controlling particle size 
Air cleaning devices deliver me
chanical agglomeration of dust par
ticles into heavier particles. Another 
method utilized to increase the mass 
of dust particles is to add moisture. 
Moisture addition increases the 
weight and cohesiveness of parti
cles, thereby creating larger, heavier 
particles that are prevented from 
ever becoming dust (Figure 7) . 
Water addition. Water is the most 
common and least expensive pro
cess additive to prevent dust. It can 
be added in numerous ways, but a 
critical question is this: how much 
moisture can the material tolerate? 

Unfortunately, there 's no univer
sal answer. Every process, every 
material, even different loads of the 
same material , can exhibit different 
characteristics. Adding a known 
percentage of moisture may be an 
effective solution at a given site, 
while a relatively minor fluctuation 
could result in significant changes 
in physical properties, leading to 
thermal penalties, plugged chutes 
or quality loss. 

The one property solid materials 
have in common is a minimum and 
maximum moisture content for dust 
prevention. Experienced material
handling-equipment manufacturers 
often have sophisticated testing facil
ities to investigate the physical prop
erties of a material, allowing them to 
determine optimum moisture-addi-

tion levels for typical materials. 
Many suppliers offer spray bars 

and other components aimed at 
large-scale saturation. These are 
normally simple systems with little 
if any control , aimed at flooding the 
material in order to keep the dust 
down. At times these systems are 
updated to provide some customiz
able control in an effort to minimize 
saturation. Often, these plain IJI{ater 
systems are not sufficient to effec
tively control the dust. · 

In addition, many materials have a 
tendency to repel plain water or com
bine poorly with it. This often leads to 
excess moisture being added to the 
process, creating a mess in the plant 
and increasing the costs associated 
with handling and cleaning up the 
material . This excess moisture leads 
to additional material carryback, 
plugged chutes, belt tracking prob
lems and housekeeping issues. 
Dust-control formulations. In order 
to regulate the moisture addition re
quired to control the dust, chemical 
formulations have been engineered 
to provide optimum results . Many 
of these dust-control products offer 
some combination of wetting agents, 
binding agents or crusting agents to 
improve performance. These addi
tives improve the ability of the water 
droplet to combine with material par
ticles, thus increasing the mass of 
the particles. Dust-control additives 
increase particle cohesiveness in 
order to get the particles to combine 
more readily, improve the longevity of 
those bonds, and create a seal that 
enhances the long-term effects of 
the product. 

The individual characteristics of 
each application present specific 
needs that can be met through a 
combination of commercially avai l
able surfactants and tackifiers. The 
right match of additives and appl ica
tion delivers effective control for the 
material handling circuit. Many appli
cations can handle several transfers, 
while preventing dust from being cre
ated during stack-out and storage. 
Spray techniques. These products 
can usually be applied as a spray or 
as a foam. Proper application en
hances their effectiveness by ensur
ing that they contact as much of the 
bulk material as possible. Top-coat
ing is a common practice and is often 
less effective than alternate applica-
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tion methods. If top-coating is used, 
care should be taken to ensure that 
the product applied stays on the ma
terial, rather than on the belt or the 
chutes. Overspray or unabsorbed 
product is a waste. 

Systems that apply water with 
dust-control additives as a spray 
should be applied as the material 
leaves the head pulley for maximum 
effectiveness, because at that point, 
the solid material has spread out and 
is most ready to receive the mois
ture. By applying the suppressing 
agent with some force to the spray 
and in several locations around the 
material stream, the suppressing 
agent is able to penetrate into the 
material and provide a good coating. 
Recent improvements in dust control 
technology have enabled applicators 
to apply effective wet -spray control 
at lower moisture-addition rates than 
in the past. 

Systems applying water with dust
control additives as a foam utilize 
additional chemistry and apply air 
to the product in order to create the 

Pump Essentials 

foam solution, which can increase 
the costs of operating a dust-control 
system and should be considered in 
the evaluation. Foam is applied to 
the material with less pressure and 
depends on the turbulence of the 
system for effective mixing . 

Turnkey suppression systems are 
available from some manufacturers 
to meet user needs. Some are de
signed with modular elements con
figured to best suit the specific oper
ating conditions and requirements of 
the individual operation. An effective 
system should be capable of sensing 
material movement and controll ing 
system operation accordingly. Water 
and dust-control product should both 
be applied with variable flow in order 
to maintain chemical-to-water ra
tios, while providing for independent 
control at multiple application points. 
These systems should provide fail 
safe mechanisms in order to protect 
operations from liquid spills or equip
ment damage due to system faults. 

New customizable wet-spray ap
plication systems have become 

available in the marketplace that are 
simple to install and provide versatil
ity not typically found in stock sup
pression methods (Figures 8 and 
9) . These systems, combined with 
other dust-management method
ologies, provide users with a wide 
range of dust-control and contain
ment options for improved effective
ness and efficiency. 

Foam-application systems ar-e 
typically a more expensive design 
and may offer fewer options, be
cause compressed air is required. 
Foam systems are typically more 
maintenance-intensive, as they re
quire specific water, foaming agent 
and air combinations to create good 
foam. Changes in the system needs 
or air and water supplies require 
system adjustments. 

Dust suppression 
In operations where containment is 
impossible and the creation of dust 
is not preventable, suppression may 
be an option. Suppression involves 
treating the dust particles once 

Most engineers would agree that pumps represent the workhorse component in any chem
ical process industries ICPI] facility. Every day, countless decisions must be made related to 
the proper selection and specification, sizing and installation, operation and maintenance, 
and troubleshooting of these critical machines. 

This Chemical Engineering reference book provides a wealth of practical engineering guid
ance on the proper use and operation of several different types of pumps. Articles focus on 
the sizing and selection of centrifugal pumps, and tips for managing the impact of pumps 
whose operation deviates from the best efficiency point IBEP]. Others provide engineering 
tips for understanding and optimizing magnetically driven and sealless pumps, and guid
ance for calculating net positive suction head INPSH]. 

Valve Essentials 
·Engineers are routinely challenged when it comes to the proper selection, specification and 
sizing, and installation, operation and maintenance, and troubleshooting of valves to control 
fluid flow while ensuring overall reliability and safety. 

This resource provides engineering articles which focus on the proper selection and oper
ation of control valves and control valve positioners and sensors. Included is information 
provide sizing calculations for pressure-relief valves and related systems, plus tips for using 
pressure-relief valves with rupture disks. 

' 
Valve 

Learn more at store.chemengonline.com 
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Dust Cnntrol Technology 
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Because all of the elements in at
omized-mist dust-control equipment 
tend to have an effect on each other, 
each component must be designed 
to achieve an optimum balance, in
cluding the pump, nozzles, barrel 
and fan. Changing any of these el 
ements can have consequences for 
droplet size, velocity, spray angle, 
pattern and range. All of these ele
ments must work together for n:laxi
mum efficiency. 

FIGURE 12. This atomized mist design employs a 60-hp fan and a high-pressure booster pump 

In large operations or facilities that 
store significant amounts of material 
outdoors, atomized mist technology 
delivers highly effective suppression 
over large open areas, with some 
equipment capable of covering as 
much as 280,000 ft2 (26,000 m2) 
- nearly six football fields - with a 
single machine (Figure 11 ). 

Some manufacturers have even 
developed turnkey systems that in
clude a diesel generator and elec
tric-powered atomized misting unit 
mounted together on a roadworthy 
trailer (Figure 12). Designed for large 
open-air applications, these systems 
deliver effective particle control in a 
highly-mobile platform that can be 
positioned directly at the source of 
dust-generating activities. With a 
range of up to 100 m, they can de
liver effective particle management 
at remote sites without an available 
power supply. Some of these new 
designs can even be specified with 
a high-lift pump for drawing water 
from a stationary source, such as a 
private pond . 

they have been released from the 
bulk material stream, typically using 
plain water or an aqueous solution. 
Airborne droplets combine with the 
dust particles, making them heavier 
so they fall out of the air stream. 
These systems normally apply water 
as a fog or atomized mist. Fog is a 
light mist and therefore susceptible 
to air currents. Successful applica
tion of a fog system requires an al
most windless location, such as an 
enclosed stilling zone of a conveyor, 
in order to be effective. 

Some operations may use hoses 
or industrial-sized sprinklers on out
door applications, which can be ef
fective at immobilizing ground-level 
particles. Unfortunately, these op
tions usually require large volumes 
of water, which can create additional 
complications, such as runoff. Aside 
from the cost of the water, hoses 
and sprinklers are also fairly localized 
methods, requiring repositioning or 
manual spraying. 

Their greatest drawback, how
ever, is droplet size: water droplets 
produced from hoses and sprinklers 
are simply far too large to have any 
meaningful effect on airborne dust 
particles. The size of the droplet is 
important: hoses and large sprin
klers common to large bulk-handling 
operations typically produce water 
droplets between 200 and 10,000 
1-Jm in size, which are large enough 
to create a phenomenon known as 
the "slipstream effect" (Figure 1 0) . 

A slipstream is created when a 

mass moves swiftly through the 
air. Like the air moving around 
an airplane wing and keeping the 
craft aloft, a slipstream also travels 
around a large falling water drop
let. Smaller dust particles can get 
caught in this slipstream and get 
directed away from the droplet, so 
that the particle remains airborne. 
Very small water droplets produce 
virtually no slipstream and linger in 
the air much longer, increasing the 
chance of a collision with an air
borne dust particle. 

For this reason , a more effective 
option for large open areas is an 
atomized spray, which relies on the 
principle of creating tiny droplets of 
a specific size range and delivering 
them at relatively high velocity over 
a wide coverage area, inducing colli
sions with dust particles and driving 
them to the ground . 

For large open areas, such as 
storage piles, crushing operations 
and loading/unloading stations, 
basic spraying techniques such as 
sprinklers or hand-held hoses have a 
tendency to saturate target surfaces, 
often resu lting in excess water that 
can damage sensitive cargo . The 
range of these techniques also tends 
to be quite limited, frequently requir
ing significant staff time to handle the 
hoses or reposition sprinkler heads. 
In contrast, atomized mist has 
proven to be one of the few tech
nologies capable of delivering dust 
control via airborne capture and sur
face wetting. 

Unlike industrial sprinkler sys
tems used for dust management, 
which can require as much as 500 
gal/min (1 ,893 Umin) of water, even 
large atomized mist equipment 
typically uses less than 40 gal/min 
{151.4 Umin) to help avoid pooling 
or runoff. Many of these can also 
be outfitted with a dosing pump to 
accurately meter in surfactants or 
tackifiers to further enhance bind
ing of dust particles. Standard de
signs are typically engineered to 
use a potable water source, but 
many can also be outfitted with a 
selection of filters to handle non
potable water. For applications 
in which the water contains high 
amounts of sediment, additional 
external filters can be used. 

While some atomized-mist designs 
are engineered to run directly from 
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diesel engines as their power source, 
experience has shown that an elec
tric motor delivers quieter and more 
durable performance. Maintenance 
requirements for the electric units are 
typically minimal , and some suppliers 
provide a 3-yr, 3,000-h warranty. 

Of particular interest in certain ap
plications is the evolution of atom
ized mist technology for odor control. 
With the development of specialized 
vaporizing nozzles, these systems 
can create an engineered fog com
prising millions of tiny chemically en
hanced droplets as small as 15 iJm 
in diameter (approximately twice the 
size of a human red blood cell). 

Delivered by a special open-ended 
barrel design containing a power
ful fan , these devices can also be 
mounted on a towable roadworthy 
trailer fitted with a dedicated water 
tank that gets filled with a pre-mixed 
solution of water and highly-effec
tive odor-treatment chemical. The 
water content of the solution quickly 
evaporates once dispersed into the 
air, leaving behind the deodorizing 
vapor, which can hang suspended 
for long periods of time as the mi
croscopic droplets attract and coun
teract odor-causing molecules. The 
devices can be used for active odor 
control spread over wide areas, as 
well as topical treatment or a perim
eter barrier. 

Concluding remarks 
No two bulk solid materials are the 
same, no matter what type or clas
sification they fall into. Similarly, every 
conveying system will have its own 
individual characteristics. It is impor
tant for users to examine the features, 
construction and trouble points of 
their systems as unique entities, with
out making assumptions that could 
lead to unsatisfactory results. 

Dust management should be 
viewed as a process, and as an inte
gral part of the material-handling sys
tem, optimized to prevent dust from 
being developed whenever possible 
by doing one or more of the following: 
• Applying containment in the right 

places 
• Applying moisture to the product 

to improve agglomeration 
• Utilizing air cleaners when mois

ture is not an option or excess air 
is present 

• Dealing with trouble spots where 

point source appl ication is not 
practical 

• Employing open air suppression 
technology where needed 
If an existing material-handling 

system successful ly manages dust 
and spi llage upon installation, it 
should continue to work as long as 
the material stays the same and the 
equipment does not suffer wear or 
abuse that alters its performance. 
Keep in mind that major changes in 
material (such as a new source or 
increased moisture), or alterations in 
the process or equipment (such as 
increasing belt speed to move more 
material), can have dramatic conse
quences on the dust management 
of a bulk handling system. Even 
minor changes in material (such as 
a change in the atmospheric humid
ity) can impact the performance of a 
material handling system. • 

Edited by Scott Jenkins 
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