Introduction to Asphalt
Materials, Manufacture,

3 and Modification

Workshop Co-sponsored by

Arizona Pavements/Materials Conference, Arizona State
University and Arizona Local Technical Assistance Program

Phoenix, AZ
12 November 2014

Gaylon Baumgardner
Executive Vice President
Paragon Technical Services, Inc.



My Goals for the
i Next Hour

A Have you understand the basics of how
asphalt is manufactured

A Review the different types of asphalt
materials and specifications

A Introduce the topic of asphalt
modification (set up other speakers)

A Not be boring and have fun!!!



i What is Asphalt?

a

nigh molecular weight, thermoplastic
nydrocarbon constituent, found in a
arge number of petroleum crude olls.
Although some asphalts do occur
naturally, asphalt as we know it, and
as discussed herein, is derived from
fractional distillation of petroleum
crude oll.




Source

Where Does Asphalt Come From?

i (From a refinery man

Petroleum Refining -

Process by which crude petroleum is
distilled to produce a wide variety of
transportation motor fuels and petrochemical

products leaving behind a bunch of black
gooey stuff that we do

: Marshall Shackelford


http://en.wikipedia.org/wiki/Image:Oil_well.jpg

Where Does Asphalt Come From?

(From an asphalt guyos

Petroleum Refining -

Process by which impurities
are removed from crude oill

Source: Marshall Shackelford



World Wide Refining

A There are ~650 Refineries World Wide

A About 150 of them are in the United States (there
used to be 300+)

A The largest in the world is the Reliance Refining
Complex, Jamnigar, India
@ 1,240,000 BPD crude Reliance Refinery, Jamnigar, India
capacity pp—

A The largest in the U.S. is
Exxon Baytown, TX
@ 572,500 BPD

A No refineries in Arizona!

Source: Tom Shetina, HFRM
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ét his 1is

This is what what the

crude oil alone market demands!
| Vv es X oue Volume Gain ~ 6% A
LPG ~ 2% LPG ~ 3%

Gasoline ~ 25%
~50%<

Gasoline ~ 49% > ~90%
Jet & Diesel ~ 21%

Lube Oil ~ 15%

Jet & Diesel ~ 37%
~50%6< - Sy

Residue ~ 37% ..
S The Refining Barrel

o 42 Gallons
Distilled WTI Crude Refined WTI Crude

Residue ~ 8%

Source: Tom Shetina, HFRM



An Example of
i Distill ation The Good Stuff!
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Fractional Distillation Column

Carbons
Gas
100 F | © 4
Reflux
200 F Naphtha ®
Cooled Reflux
Gasoline
300 F 1O 8
Kerosene
| @ 12
Diesel
| O 16
Lubricating Oil
|@ 36
Crude
Furnace Heavy Gas Oil
|© 44
Residue
| @ 70+

Distillation Column
Source: Tom Shetina, HFRM



Asphalt Oxidizer

A Purpose

A Via air blowing, chemically change asphalt to produce harder,
less temperature susceptible asphalt

A Most roofing asphalt comes from this
A In N. America, a little bit of paving asphalt comes from this
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Source: Tom Shetina, HFRM



Refinery Products

>» >» >» >» >

Gasoline dautomobile, light truck, small engine fuel

Diesel d automobile, heavy trucks, trains, heavy equipment
Jet Fuel d Commercial and military aircraft
KerosenedHome heating, charcoal fluid

Liquified Petroleum Gas (LPG) d Chemical feed, heating,
commercial applications

Fuel Oil d Ships, boilers, furnaces
Asphalt d Roads, roofing material, sealants

Carbon Black Oil d Carbon black manufacture, carbon
composites, tires

Lubricating Oil d Engine & machinery lubrication
Waxesd Candles, industrial sealants

Petroleum Coke 0 Coal fired boilers, metals
manufacture (anodes, fuel)

Sulfur dChemical and fertilizer manufacture




i Types of Asphalt

A Paving Asphalt for
Building Roads

A Asphalt Cement

A Cutback Asphalt

A Emulsified Asphalt
A Roofing Asphalt

A Specialty Asphalt




‘L Specialty Asphalt Products

A Pruning paint

A Sealants

4 Grease component
4 Waterproofing membranes

A Clay pigeons  g=g
A Electrodes ==



http://en.wikipedia.org/wiki/File:Arc_welding_electrodes_and_electrode_holder.triddle.jpg
http://en.wikipedia.org/wiki/File:Clay-Pigeons-Loaded.jpg

‘L Roofing Asphalt

A ASTM D31 built up roofs

A ASTM D44% dampproofing and
waterproofing

A ASTM D229 asphalt shingles
A ASTM D638® organlc felt asphalt roll

roofin 0 T ---

Amany ot TESEEE



http://en.wikipedia.org/wiki/File:Gusher_Okemah_OK_1922.jpg

Types of Asphalt for
‘L Building Roads

A Asphalt Cement
A Cutback Asphalt
A Emulsified Asphalt




Asphalt Cements for
i Paving In Arizona

ANO refi neri ep

A Terminal supplied in AZ

A Paramount
A Valero

A Ergon

A Western Refining
A HollyFrontier

A Produced to meet paving spec

A PG specs in Arizona and
most other places in US

A PG variants (aka PG Plus) Gotta have heat

Jd
A



i Cutback Asphalts

A Diminished presence in AZ market and
elsewhere

A Rapid Cure (RC)
A high volatility solvent (e.g., naphtha)
A chip seals, tack coat

A Medium curing (MC)0ADOT grades P
A moderate volatility (e.g., kerosene) r\‘ﬁj{D\J
A patching mix or prime coat ﬁ )

A Slow Curing (SC)

A low volatility (diesel or something else) =
A patching mix

Gotta have solvent



i Emulsified Asphalt

A Made fluid by suspending droplets in water
with and emulsifying agent

A agent imparts charge to droplets
A this is way cool!
4 Cationic (CRS, CSS, etc.) Gotta have water
] . and soap
A positive charge on droplets
A work good with gravels (sort of)
A Anionic (RS, SS, HF, etc.)
A hegative charge on droplets
A work good with limestone (sort of)







Let Os t a
about
specifications!




:LSO you want to buy some asphalt...

A Tell me what you want

A0l want 1t st
A0l t needs to rema
timesd (Early 190060s
Aol f | heat 1t to 100

bitty cup, it shall not flow out after one
hour+5 mi nut eso

A sell me something that works




‘L You Need a Specification!

A Tells important properties

A ldentifies ways to measure important
properties

A Important part of a contract between a
buyer and seller |




Specifications

Where do they come from?

AASHTO
ASTM
DOTs (ADOT for example) *
MAG

City of Phoenix, Glendale,
Mesa, efc.

Material vs. Construction
Specs



Past Asphalt Specifications

OACO Speci

AG5 )
1970-1990 AG10
1960s- AR AG20
S° AG 30
AG40
oPend Speci f
40 - 50
60 - 70
85 - 100 196051970
120- 150

200 - 300



http://www.cannoninstrument.com/Images/ProductImages/GlassViscometers/CMV.jpg

