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State of the Art Review of American Warm Mix Technology
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(a) Sasobit®, 1997 (b) Aspha—min®, 1999 c) ETOIATE 1999
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CO2 315% 30%-40% 15-30% 23% 45.8%
SO, N/A 5% N/A 18% 41.2%
VOC N/A 50% N/A 19% N/A
CO2 285% 10%-30% N/A N/A 63.1%
NOx 62.5% 60%-70% N/A 18% 58.0%
DUST 54.0% 259%-55% N/A N/A N/A
4, 0|29 ZS20IAHE 7|g8&
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B Mixing a small amount of water and B Increased coating thickness by 18 times
AC together to create microscopic B Using 50% RAP, save $11.00/ton
Double Barrel® 2007 bubbles B 11% less fuel and 11% higher
Green B 10 production valve assemblies in the production
multi-nozzle arrangement
B Provides variable orifices for both AC B No loss of pressure drop and mixing
Ultrafoam GX™ ) and water and a means to keep the two energy
Process 2008 flows in intimate contact B All of the mixing energy is provided by
the pumping system
B Heated liquid AC with a percentage of M Reduces mix temperatures by up to
Terex®Warm Mix water, which causes the AC to expand 32°C without costly additives
Asphalt System 2007 once it's injected inside the drum
. (single expansion chamber)
Foaming
B Dynamic process (hot coating coarse B Energy savings more than 50%
Low Energy 2006 aggregate and expanded coating fine B Reduction of Greenhouse emission, VOC
Asphalt (LEA®) . o
aggregate) and NOx more than 50%
B Synthetically manufactured zeolite B Reduction of temp.22°C- 28°C
contains approx. 18-20 % water of B Increased 24.7% cost ($/cy)
Aspha-Min® 2004 hydrated aluminosilicate by mass. B Reduction in emissions: SO2-17.6%,
B Added to asphalt mixtures at a rate of NOx-6.1%, THC-35.3%
0.3% weight of the mix
B Synthetic zeolitecontains approx. 20 % |B Reduces emissions up to 60% at plant
water of crystallisation by mass B Paving temp. be 10-21°C cooler
Advera WMA 2007 |m Added to asphalt mixtures at a rate of |B Energy savings up to 40%
0.25% weight of the mix
Chemical o B Cationic surface active agent - B Moisture not inFroduced into the mix
Additives Rediset'™ WMA 2007 (surfactants) and rheology modifier B Increased cohesive strength of asphalt




(organic additives in solid form
B Added at a rate of 2.0% of the AC

content
B Reduced temperature HMA (RTHMA) B 66% reduction in total organic produced
process m Use in PMA
REVIX™ 2007 |m Liquid type additives

B Synthetic fischer—-tropsch paraffin waxes |B RAP usage can be increased to 35% to
Sasobit® 2008 |M Added at a rate of 2-3% of AC content 45% or even higher.

above 115°C B Increased 18.0% cost ($/cy)

B Emulsion based material (approximately |[M Reduction of temp. by 56°C

Emulsion ™ 85% water / 15% chemical package) B Reduction of fume by 40%
Additive Evotherm 2008 |w Added at a rate of 50% of the AC  |W Reduction of fuel usage by 50%

content B Increased 27.8% cost ($/cy)
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(a) Aspha—min® (Eurovia 3JAMA|E) (b) Advera WMA (PQ Corp. 3|A} AF)
(O3 3) E20LAZEN MEEE= HMS20/E

(a) 217 5mm (b) 27 1mm (c) T+t
(Od8 4) Z20AZEN AMBE= 37tX| 27]9 Sasobit®
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(H 3) 0|29 =20}AZE JHX™ME Atd (NAPA 2007; 2008)
SRR FeolrBET S A9 &
B 0% and 30% RAP, Astec Industries, Chattanooga, Tennessee (April

2007)

B 50% RAP, North Terrace Rd. Chattanooga, Tennessee (June 2007)
Double Barrel® Green B Johnson County, North Carolina (Sep. 2007)
B SR. 46 from US 431 to S.R. 96, Tennessee (Oct. 2007)
B 20-30% RAP, Columbus, Ohio (Oct-Nov. 2007)
B 50% RAP, York County, South Carolina (Oct. 2007)
B 40% RAP, SR 11, Daytona Beach, Florida (Dec. 2007)
Ultrafoam GX™ Process m N/A

Terex®Warm Mix

B Oklah i T 2
Asphalt System Oklahoma City, Tennessee (2008)

B Suit Kote Plant, Cortland, New York (July 2006)

) Low Energy Asphalt B RT 11 (Homer), 96b (Ithaca), Bomax Rd (Lansing). RT 38
Foaming (LEA®) (Groton), RT 13 (Cortland), RT 79, (Ithaca) New York (July-Sep.
2007)

Parking lot in Orlando, Florida (Feb. 2004)
Charlotte, North Carolina (Sep. 2004)
Montreal, Quebec, Canada (2004)
Columbus, Ohio (October 2005)

Hookest, New Hampshire (Dec. 2005)
Belmont, New Hampshire (March 2006)
OGFC in Orlando, Florida (Feb.2006)

SR 541 in Cambridge, Ohio (2006)

Aspha-Min®

Hillsboro Pike, Tennessee (2007)

City Street, Vermont (2007)

Miller Park, Wisconsin (2007)

Yellowstone NP Entrance Rd, Wyoming (2007)
1-70, Colorado (July 2007)

Advera WMA

Baldwin Contracting Company’s Chcio Asphalt Plant , California

L TM
Rediset "~ WMX (Nov. 2007)

20% RAP, Private Road, Wisconsin (Aug. 2007)
Chemical 20% RAP CTR 11, Goodhue City, Minnesota (Sep. 2007)
Additives 30% RAP, STH 33, La Crosse County, Wisconsin (Sept. 2007)

REVIX™ Commercial Job, Hattiesburg, Mississippi (Nov. 2007)
15% RAP, State Ret. 53, Gainesboro, Tennessee (Nov. 2007)
15% RAP, Highway 25, Smithville, Mississippi (Nov. 2007)

100% RAP, CIR project, HWY 346, Iowa, (Aug. 2008)
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45% RAP, SR 28, Montgomery Co. Maryland (June 2005)
35% RAP, 1-95, Waldorf, Maryland (Dec. 2005)

10% RAP, Hall Street, St. Louis, Mississippi (May 2006)
14% RAP, Ryan Road, Milwaukee, Wisconsin (June 2006)
20% RAP, Route 211 and Route 220, Virginia (August 2006)
10% RAP, SR 541, Kimbolton, Ohio (Sep. 2006)

1-70, Silverthorne. Colorado (July—Aug.2007)

Yellowstone, National Park, (Aug.— Sep. 2007)

SR 46, Nashville, Tennessee (Oct. 2007)

15% RAP, County Road 900E, Brownsburg, Indiana (July 2005)
NACT Pavement Test Track, Alabama (Nov. and Oct. 2005)

10% RAP, Hall Street, St. Louis, Missouri (May 2006)

15% RAP, OH 541, Kimbolton, Ohio (Sep. 2006)

20% RAP, Route 143, York Co. Virginia (Oct. 2006)

30% RAP, Maple Street, Summervillem South Carolina (April 2007)
15% RAP, US 79, Birmingham, Atlanta (Aug. 2007)

30% RAP, City Streets, San Antonio, Texas (Sep.-Oct. 2007)

Sasobit®

Emulsion ™
Additive Evotherm
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