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Kraton’s History
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DL Chemical History
DL Chemical was the first to commercialize metallocene polyethylene in Korea, exporting petrochemicals to
the U.S. market for the first time in the industry, becoming world’s No. 1 in the production capacity of
polyisobutylene with yearly 200 KTA of production capacity (open market standard), etc.

2022 Acquired Kraton
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Asphalt-what is it?

From the “Energy Information Administration Glossary”:  
https://www.eia.gov/tools/glossary/index.php?id=A

Asphalt: A dark brown-to-black cement-like material obtained by 
petroleum processing and containing bitumens as the predominant 
component; used primarily for road construction. It includes crude asphalt as 
well as the following finished products: cements, fluxes, the asphalt content 
of emulsions (exclusive of water), and petroleum distillates blended with 
asphalt to make cutback asphalts. Note: The conversion factor for asphalt is 
5.5 barrels per short ton. (emphasis added)

The term “asphalt binder” is commonly used and relates directly to the 
primary usage of the material-as a material that binds and waterproofs 
asphalt paving mixtures.
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https://www.eia.gov/tools/glossary/index.php?id=A


Refinery Products

7

Or 

Atmospheric Distillation

Vacuum Distillation

AKA –vacuum tower bottoms/VTB’s



Asphalt Binder

 According to EIA data, vacuum tower bottom products have 
been about 9.5% of the total refinery output from domestic 
refineries over the last 10 years
 Asphalt binders are ~2% of the total output

 Unlike other VTB products, asphalt binders are not made for 
energy production/combustion
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Asphalt Binder
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 About 24.4 million tons 
supplied in US in 2021
 14.8% imported, 95% of 

which is from Canada
 5.5% exported, mostly 

to Canada and Mexico
 Since 2009, ~86% 

used for paving 
applications



Asphalt Binder Supply

 Nationally, 60-75% supplied through terminals, rather than 
refineries
 No. of facilities included in the Florida DOT APL, by grade:
 PG52-28:  17
 PG58-22:  17
 PG67-22:  21
 PG76-22 (ARB):  3
 PG76-22 (PMA):  17
 High Polymer:  8
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Unmodified grades



FDOT Approved Asphalt Binder Terminals
(from Howie Moseley)
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Performance Graded (PG) Asphalt Binders 
(AASHTO M320)
 Product of the Strategic Highway Research Program (SHRP)
 New tests and specification for binders used in hot mix asphalt 
 Provides a temperature range over which the asphalt binder must meet 

certain physical properties to resist rutting and cracking
 Includes conditioning procedures to simulate changes in asphalt 

properties during mixing and over time through field exposure
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Asphalt Binders-the PG System

PG 64-22
Control physical properties 
of asphalt binder within this 
range of pavement
temperatures (Celsius)



What Physical Properties?

 High & Intermediate Temperature
 complex shear modulus (G*)
 phase angle (δ)

 Low Temperature
 logarithmic creep rate (m)
 creep stiffness (S)

Measured on Lab Aged Binders

Dynamic Shear 
Rheometer (DSR)

Bending Beam 
Rheometer (BBR)

Rolling Thin Film Oven (RTFO) Pressure Aging Vessel (PAV)
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Dynamic Shear Rheometer (DSR), AASHTO T 315

 Measures response to loading
 G* (complex shear modulus), δ (phase angle)

 Used for rutting, intermediate temperature cracking parameters

Oscillating Plate

Fixed
Base Plate

Binder
Sample
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DSR Output
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Multiple Stress Creep Recovery (MSCR),  
AASHTO T 350

 Uses the DSR to measure compliance (permanent 
deformation after repeated loading) and recovery (elastic 
response) at high temperatures
 Compliance (Jnr) has been shown to be better-related to 

rutting than the original parameter (G*/sinδ)
 Recovery indicates the level of elasticity of the binder at high 

pavement temperatures
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MSCR-Single Load Application
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Bending Beam Rheometer (BBR), AASHTO T313

 Test performed at 10°C 
higher temp. than low 
temp. grade
 At -12° for a -22 

grade
 A sustained load (~980 

mN) is applied, 
deflection measured 
continuously for 4 min

 Stiffness (S), m-value 
(change in S with time) 
determined at 60 s

Fluid
Bath

Deflection Transducer

Load Cell

Asphalt Beam

Air Bearing

Loading
Frame
Supports 

Control and
Data Acquisition

Temperature Probe

Asphalt Binder Sample



BBR Data-Highly Modified Sample at -18°
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S = 178 MPa
m = 0.315



Additives

 For FDOT projects, products added directly to the binder must 
be added at the asphalt terminal, not at the hot mix plant
 These include:
 Liquid antistrips
 Chemical warm mix additives
 Silicone (anti-foaming agent)
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Liquid Antistrips

Generally, surfactants that improve the ability of the asphalt 
binder to wet/coat aggregates
 Results in improved adhesion, resistance to moisture damage

 In liquid form, added at the terminal
 17 products currently listed in the FDOT APL
 Most require dosage of around 0.50% by mass of binder
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Warm Mix Asphalt

 Additives or processes that allow for improved workability, 
thus allowing for mix production, placement and 
compaction at reduced temperatures
 Additives are chemicals added at the terminal
 Processes usually include either equipment or materials that 

introduce small amounts of water, resulting in foaming
 Additives typically provide improved lubricity, thus better 

workability
 Some warm mix additives also function as liquid antistrips
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FDOT Approved WMA Additives/Processes
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Modifying
Asphalt Binders

• Extend the temperature range 
over which the asphalt binder 
has acceptable performance

• Elasticity at high temperatures
• More resistant to cracking at 

intermediate and low 
temperatures

• SBS (styrene-butadiene-styrene) 
is a thermoplastic elastomer.  It 
absorbs some of the lighter 
fractions of the asphalt, 
expanding to permanently 
change the physical/rheological 
properties of the material

“Soft” asphalt 
(e.g., PG-28)



FDOT Binder Acceptance

 See FDOT Materials Manual, Vol II, Section 3.5
 Suppliers must provide a QC plan meeting the 

requirements described in Section 3.5.7.1
 Details for which binder grades are supplied from the terminal, 

storage and handling, sampling procedures/schedule, 
laboratories, etc.
 QC testing required at least weekly, Specification Compliance 

sampling/testing performed monthly or when materials change-no 
more than 35 days between SC testing
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Legal Disclaimer
All information set forth herein is for informational purposes only. Kraton Corporation, on behalf of itself and its affiliates (“KRATON”), believes the information set forth herein to be true and accurate. Any recommendations, 
presentations, statements or suggestions that may be made are without any warranty or guarantee whatsoever and shall establish no legal duty on the part of KRATON. The product(s) shown herein may not be available in 
all geographies where KRATON is represented.

The legal responsibilities of KRATON with respect to the products described herein are limited to those set forth in KRATON’s Conditions of Sale or any effective sales contract. KRATON does not warrant 
that the products described herein are suitable for any particular uses or applications. Users of KRATON’s products must rely on their own independent judgment, and must conduct their own studies, 
registrations, and other related activities, to establish the suitability of any materials or KRATON products selected for any intended purpose, and the safety and efficacy of their end products incorporating 
any KRATON products for any application. Physical properties obtained may vary depending on certain conditions, and the results obtained will ultimately depend on actual circumstances and in no event 
KRATON guarantees the achievement of any specific results. Customer is responsible for ensuring that workplace safety and disposal practices are in compliance with applicable laws.

Nothing set forth herein shall be construed as a recommendation to use any Kraton product in any specific application or in conflict with any existing intellectual property rights. KRATON reserves the right to withdraw any 
product from commercial availability and to make any changes to its products. KRATON expressly disclaims any and all liability for any damages or injuries arising out of any activities relating to the use of any 
information set forth in this publication, or the use of any KRATON products.

*KRATON, and the Kraton logo are either trademarks or registered trademarks of Kraton Corporation, or its subsidiaries or affiliates, in one or more, but not all countries.

©2022 Kraton Corporation
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