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# Asphaltene, Resin, Aromatic, Saturate.

Asphaltene O|&F?,

Procedurally defined : 81§ 2} n- Pentane EE= n- Heptanes 2| 1:40 20| £3| L
X &1 Lol d Toluene S0l == =2

(3) n-Cs asphaltenes (b) n-C; asphaltenes

Figure 1. Examples of the appearance (magnified about 15 times) of asphaltenes separated from
Mars-P crude oil with an excess of (a) n pentane (n-C4) and (b) n-heptane (n-C,).
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Polarity & aromaticity

Figure 2. “Long diagram™ shows that the asphaltenes inclode the crude oil material highest im
molecular weight, polarity, and/or aromaticity (after Lomg, 1981).
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Polymer < 3 %
Asphalt conithuous phase

Pul'_n,rmer ~ 5%
Two co-continuous phases

Pol}rmer >7 %
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Type of Asphalt Modifications
#% Physical Modification

# Chemical Modification

# Other Modifications

& Anti-stripping additives

% Warm-mix modifiers



TABLE 2.1

Generic types of asphalt modifiers currently used for paving applications

Modifier Type

Class

Effect on Distress

T3 By LEC” MDY

Fillers

Carbon black

Mineral: Hydrated lime

Fly ash

Portland cement

Baghouse fines

Extenders

Sulphur

Wood lignin

Polymers - Elastomers

Styrene butadiene di-block SB

Styrene butadiene triblock/radial block (SBS)

X%

Styrene isoprene (SIS)

b4

Styrene ethylbutylene (SEBS)

Styrene butadiene rubber latex SBR

Polychloroprene latex

Natural rubber

Acrylonite butadiene styrene (ABS)

Polymers - Plastomers

Ethyvlene vinyl acetate (EVA)

Ethylene propvlene diene monomer (EDPM)

Ethvlene acrylate (EA)

Polyisobutylene

Polyethylene (low density and high density)

Polypropyvlene

Crumb rubber

Different sizes, treatments, and processes

Oxidants

Manganese compounds

P Pl el B B D B Dl Pl Pl Pl P

Hydrocarbons

Aromatics

Napthenics

Paraffinics/wax

Vacuum gas oil

Asphaltenes: ROSE process resins

SDA asphaltenes

Asphaltenes: DEMEX asphaltenes

Shale oil

I'all oil

Natural asphalts: Trinidad

Gilsonite

Antistrips

Amines: Amidoamines

Polyamines

Polyamides

Hydrated lime

Organo-metallics

Process-based

Air blowing

Steam distillation

Propane de-asphaited (PPA)

Fibers

Polypropylene

Polyester

Fiberglass

Steel

Rcecinforcement

Natural: Cellulose

Mineral

Antioxidants

Carbamates: lLead

Zinc

Carbon black

Calcium salts

Hydrated lime

Phenols

Amines

P P Pl P P P P

* Permanent deformation
® Fatigue cracking
¢ Low-temperature cracking

¢ Moisture damage
¢ Oxidative aging
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TABLE 2.2 The types of asphalt modifiers most frequently used by state agencies

No. of Target Distress/Property
Agencies | PD' | FC* | LTC' | MD'

Type Class

Polymer -

> H N N ~ 7
Elastomer Styrene Butadiene Styrene (SBS) 28 18 8 10 3

Styrene Butadiene SB 16 13 5 p 0

Styrene Butadiene Rubber Latex
SBR 17 10 4 4 1

Tire Rubber 3 ] 1

Polymer -
Plastomer
Anti-Stripping
Agents

Ethyl Vinyl Acetate (EVA)

(o))

3

Fatty Amidoamines

Polyamines
Hydrated Lime
Others
Hydrocarbons Natural Asphalts
Fibers Cellulose
Polypropylene
Polyester
Mineral

DR || oo

(]

Processed-Based Air Blowing
Mineral Fillers Lime
Anti-Oxidants Hydrated Lime
Extenders Sulphur 4

el =N I SN A R K

: b ) ' T . > . .
Permanent deformation “ Fatigue cracking ~ Low-temperature cracking *Moisture damage ° Aging resistance




2004 Survey in USA By AMAP - Mr. John Casola
#¢95% SBS Modified

#+63% SB Modified

7 +63% SBR Latex Modified

7% +11% Other Polymer Modified

i ¢21% Chemical Modified

#¢19% Others
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Fig. & Incompatible system with 4% SBS [5].
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® PG76-22 | B%
- OIALZE 957%
- SBS Liner type 4%
- Cross linking agent 0.3%
(95.7 * @700) + (4 * @4000) + (0.3 * @8000) = @853.9 &
7tsH| 80&, G Et2|H| 1001, 0|< 50& = 1083.9&
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PMA production flow

Polymer Rubber
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5. 02| PG+

“ Elastic recovery

“ Forced ductility

# Toughness and tenacity
“# Phase angle

# Ductility

s Softening point

“# Penetration



B PG + modifier
o PG

Source: Modified Asphalt Research Center (MARC)

SB/SBS

ER-Elastic Recovery

FD-Force Ductility

TT1-Toughness &
Tenacity

PA-Phase Angle




Forced Ductility

ASTM D-113 ductility mold.

Force-ductility mold.
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# Asphalt Emulsions

- ghOF JHE OFALIE I A}

- DRM (spray-applied crack seal with emulsion seal surfacing)

- MA OfATE 2 O B M (scrub seal with modified emulsified binder)
- opMe JHZF kM

- Trackless tack coats
- WAM (warm mix using emulsion or foamed asphalt)
- Improved chip seal systems

s Resin Pavement — Poly Sulfide Epoxy
“# Epoxy Asphalt, Urethane Asphalt.
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