
Chemical Dust Suppressants* 
Types Source Functional 

Mechanism 
Performance 
Advantages 

Performance 
Limitations 

Environmental 
considerations 

Freshwater From surface or 
ground water 
sources(need 
water right 
permit) 

 

Moisture wets 
particles, 
increasing their 
mass and 
binding them 
together 

 

Usually readily 
available ,low 
material 
cost, easy to apply 

 

Frequent light 
applications may 
be necessary 
during hot dry 
weather; 
therefore, 
potentially labor 
intensive. Over 
application may 
result in loss of 
traction, erosion, 
or points of road 
failure 

Minimal 
environmental 
hazard. If applied 
excessively, may 
result in erosion 
and sediment run 
off .Supply may be 
limited in 
some areas 

 

Calcium 
chloride 
(Generically 
available as 
flakes or pellets) 

By-product of 
ammonia soda    
(solvary) 
process; 
also produced 
from natural 
salt brine 

Deliquescent 
and 
hygroscopic; 
i.e. attracts and 
retains moisture 
at a relative 
humidity equal 
to or greater 
than 29% (77 F) 

Reduces 
evaporation rate of 
surface 
moisture 3.4 times; 
lowers freezing 
point of water to-
60 degrees F (30% 
solution) 
minimizing frost 
heave and 
reducing freeze-
thaw cycles; 
increases 
compacted density 
of road 
material 
effectiveness 
retained after 
reblading 

Effectiveness in 
arid and semi-
arid regions may 
be limited due to 
low relative 
humidity very 
corrosive to 
Aluminum alloys; 
slightly corrosive 
to steel. 
Solubility results 
in leaching 
during heavy 
precipitation. 
Releases heat 
when mixed with 
water 

Repeated 
applications and 
long term use 
may harm adjacent 
and nearby 
vegetation (See 
separate vendor 
listing for product 
specific information) 

Magnesium 
chloride 

Produced from 
natural salt 
brine; by-
product of 
Potash 
production; 
produced from 
the reaction of 
magnesium 
hydroxide (from 
sea water or 
dolomite)with 
hydrochloric 
acid 

Deliquescent 
and hygroscopic 
;i.e. attracts and 
retains moisture 
at a relative 
humidity equal 
to or greater 
than 32% (77 F) 

Reduces 
evaporation rate of 
surface moisture 
3.1 times ;lowers 
freezing point of 
water to-27 
degrees F (22% 
solution)minimizing 
frost heave and 
reducing freeze-
thaw cycles; 
Increases 
compacted density 
of road material 
more so than 
CaCl2 
effectiveness 
retained after 
reblading. 

Effectiveness in 
arid and semi-
arid regions may 
be limited due to 
low relative 
humidity very 
corrosive to 
Aluminum alloys; 
slightly corrosive 
to steel. 
Solubility results 
in leaching 
during heavy 
precipitation. 

Repeated 
applications and 
long term use may 
harm adjacent and 
nearby vegetation 
(See separate 
vendor listing for 
product specific 
information) 

Lignin 
derivatives 

Paper-making 
industry by 
product 
containing 
lignin and 
carbohydrates 
in solution. 
Specific 
composition 
depends on 
chemicals and 
processes used 
to extract 
cellulose 

Acts as 
adhesives, 
binding soil 
particles 
together 

Greatly increases 
dry strength of soil 
;not humidity –
dependent imparts 
some plasticity to 
road surfaces. 
lowers freezing 
point of road 
surface 
and base; 
effectiveness 
retained after 
reblading 

High solubility 
results in 
leaching 
during heavy 
precipitation; 
corrosive 
to aluminum 
alloys due to 
acidity 
(CaCO3 added 
ingredient, can 
neutralize 
acidity).Proper 
aggregate 

Lignin products 
have high BOD 
(biological 
oxygen demand) in 
aquatic systems. 
Spills or runoff into 
surface or ground 
waters may create 
low dissolved 
oxygen conditions 
resulting in fish kills 
or increases in 
ground water 
concentrations of 



mix (4-8% fines) 
important to 
performance. 
Becomes 
slippery when 
wet, brittle when 
dry. 

iron, sulfur 
compounds and 
other pollutants. 
(See separate 
vendor listing for 
product specific 
information) 

Tree Resin 
Emulsions 

Emulsions 
produced from 
pine tree resins 

Act as 
adhesives, 
binding soil 
Particles 
together 

Low solubility after 
curing minimizes 
leaching and 
provides degree of 
surface 
waterproofing 
Imparts some 
plasticity to road 
surfaces. High 
bonding strength 
non-corrosive 

Requires proper 
weather and time 
to cure No 
residual 
effectiveness 
after reblading. 
Equipment 
requires prompt 
cleanup to avoid 
curing of resin in 
hoses and pipes 

(See separate 
vendor listing for 
product specific 
information) 

Synthetic 
Polymer 
Emulsions 

Synthetic 
formulations 
composed of 
polyvinyl 
acetates, vinyl 
acrylic 
copolymer 
methacryl 
methacrylates, 
polybutadiene 
,et. al. 

Bind soil 
particles 
together by 
forming a 
polymerizing 
matrix, function 
similar to 
adhesives 

Applicable to a 
range of emission 
sources function 
well in sandy soil 
conditions. Some 
types allow seeded 
vegetation to grow 
through the 
polymer matrix 

Require proper 
weather and time 
to cure may be 
subject to UV 
(sunlight) 
degradation 
application 
equipment 
requires timely 
cleaning. No 
residual 
effectiveness 
after reblading 

(See separate 
vendor listing for 
product Specific 
information) 

Bitumens,Tars, 
and Resins 

Petroleum, coal 
and plastics 
industry by 
products 

Asphalt and 
resinous 
products 
are adhesive 
binding soil 
particles 
together. 
Petroleum 
oil products 
coast soil 
particles, 
increasing their 
mass and 
binding them 
together 

Water insoluble 
when dry; provide 
a degree of 
surface 
waterproofing. 
Good residual 
effectiveness. 

Surface crusting 
,fracturing and 
potholing may 
develop; long 
term application 
may cause road 
to become too 
hard for 
reblading; won’t 
lower freezing 
point; petroleum 
oil products lack 
adhesive 
characteristics 

Use of used oils 
prohibited. Some 
petroleum based 
products may 
contain 
carcinogenic 
polycyclic aromatic 
hydrocarbons 
(PAHs). (See 
separate vendor 
listing for product 
specific 
information.) 

Geotextiles Manufactured 
polypropylene 
and 
polyethylene 
fabrics 

Provide and 
maintain 
drainage; 
improve load 
supporting 
properties; 
prevent upward 
migration of 
subgrade fines; 
separate road 
materials 

Flexible, durable, 
water permeable, 
and resists soil 
chemicals:  
reduces amount of 
aggregate required 
during initial 
construction lower 
maintenance costs 

High material 
cost; material 
degrades in 
sunlight, if 
exposed 

None 

*From the Dust Devil Academy Construction Guide of the Maricopa County Air Quality Department 1001 North Central 
Avenue, Suite 900, Phoenix AZ 85004 

 
 

DustStop is 100% organic and 100% biodegradable; it is a proprietary cellulose based blend. 


