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at is a emulsion?

ulsion
us mixture of two insoluble

stance S
rticles of one substance (dispersed phase)
surrounded by molecules of the other
stance (continuous phase)

ples:

- 5 Smoke or fog (ash particles or water
droplets)

o Milk, butter, mayonnaise (fats)

o Asphalt! w
PHALT




‘is a emulsion?

stalline particles generally

nded in an oily liquid
tinuous phase generally classified as

‘The balance of composition determines

_ asph It physical properties such as rheology
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at is a emulsion?

y asphalt?

] ’tion and safer use at lower
mperatures

ange from “oil based” to “water based”
em

iced energy use, worker exposure, burn
‘hazard and job site odor

. Properly formulated emulsion systems
provide long term performance benefits
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a emulsion?

pen, Hard pen
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What is a emulsion?
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mu is a emulsion?
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at is a emulsion?
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at is a emulsion?
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Vhat is a emulsion?
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Vhat is a emulsion?

nicrons diameter

_ 7—70% of the emulsion
n of asphz ll form more than 10 billion
les
al surface area of 1 gram of asphalt is 1-2

=] C op of emulsifier would stabilize as much
- as 100 billion particles or 10-20 m2 of asphalt
' artlcle surface area
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ated as a subset of the
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Classifications

tion is based on the electrical
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Classifications

a positive electrical charge
positive charge

e emulsifier coa ‘the asphalt particle surface,
the particles have a positive charge
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Classifications

a negative electrical charge
1iegative charge
t particles have a negative

MBINA
PHALT




MBINA
PHALT



ulsion Classifications

tionic Classifications
N and CSS

h classification w

or “-2” (emulsio

alt base hardness)

ples: CRS-2, CQS-1h, CSS-1

R 3’“& designations: P=polymer (solid or latex)
LM-=latex polymer, s=solvent, many others..

ave a suffix such as
7iscosity) and/or an “h”
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ulsion Classifications

rionic Classifications
5 FMS, QS, and SS
h cl assification wi
- “-2” (emulsion
alt base hardness)
wples: HFRS-2, SS-1h

R 3’“& designations: P=polymer (solid or latex)
LM-=latex polymer, s=solvent, many others..

£/

ave a suffix such as “-
cosity) and/or an “h”
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Classifications

wve different classifications?
sion that is stable for storage or

ut emulsions mus designed to break at exactly
sht time in the construction process and perform
ver the long-run
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Classifications

MiXing
Grade
Emulsions
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ulsion Classifications

emulsions (rapid and medium

igned to be 1

chemical additives and dosages are chosen
ow reasonable handling stability, but easy
k lization

inally stable

1 D

with mild destabilizing effects

& Env1ronmental exposure and/or on contact
- with flat surfaces
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Classifications

oplications

hi y portion only)
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ulsion Classifications

emulsions (medium, quick and

-.'.;. to be sig ' icantly more stable
chemical additives and dosages are chosen
ow good handling stability and designed

\bilization

[ Bre ak with strong destabilizing effects
~ [= Exposure to high aggregate fines, pH shifts, or
~ challenging environment
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ulsion Classifications

e ¢ pplications

ro-surfacing

'seals (the slurry sortion only)
mixes (solvent and solventless)

tablhzatlon full depth reclamation,
ng, virgin aggregate intermediate and
wearing courses, and patch mixes

=] Emulsion based warm mixes
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on Classifications

s emulsions in spray applications
seals - diluted for weeks,

lense graded or dusty

 coats - emulsion stability needed to
)W penetration into the base
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Classifications

sifier chemical structures

nulsifiers
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"~ Emulsifier

e part (Lipophilic)
art (Hydrophilic)

cal charge...
o charge, but large size
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Emulsifier

— = o = "
P — — = - —— — "
- —

CH 3 CHpCH , CHis
.t
ap {oil soluble) . 4
I. \N I
P
N

- A ' Head group (water soluble)

“Short hand” picture MBINA
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H,CH,

| //
CHyCH,CH €,

Head group
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It Formation

Anionic ®)
R | —» R-C-ONa* + H,0

Fatty acid
sodium salt

Catipnic g o
- _8-NH, + HCl — R—-C-N*HsCI"

Fatty a-‘mide Fatty amide
hydrochloride salt
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"~ Emulsifier

- sually refers to spraying the
aces or mixing them with

derstand emulsion performance, we need
w more about aggregate or other
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~ Aggregate

urface charges

ones - generally 0 or “+”
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p operties of Rocks

surements (Zeta potential) show that
ies fall in two zones

5 the rock’s interaction with asphalt emulsions

Iarbonates Aged asp-b' alt Silicates
surfaces Slag
positive 0 negative
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'-'ésién - Silicate Mineralogy
ite, Trap Rock, Basalt, Slag...)

Similar charge interaction
produces a weak bond

11111
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Cationic Emulsion

duces a weak bond

2253

+

—— e B L
= " ..-: ._: ',H_ ; -
B -'--.-."'E'q‘ﬁ;'.

| 1.

'_sioh - Carbonate Mineralogy
Limestone, Dolomite...)

Opposite charge interaction
produces a tight bond
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g Point Test

.....
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1St 'Recovery Test
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Jle Future Test?



Emulsion

Orig Properties
Viscosity @77°F
SFS

Viscosity @122°F
SFS

20 Mesh Sieve

Cement Mixing
Particle charge

Demulsibility

Distillation
Res by Distillation
%

Pen 77°F

~ Float Test

Ductility at 77°F

Elastic Recovery
@50°F

Softening point °F
% Torsional
Recovery

390
1.0 Max

Negative
Min 40%

Emulsions

30-90

1.0 Max
Max 2.0%

Positive

100-400
1.0 Max

Positive

Min 40%

100-400
1.0 Max

Positive

Min 40%

30-90

1.0 Max
Max 2.0%

Positive

30-90

1.0 Max

Positive
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