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WHY USE REJUVENATORS 

Restoring the properties of aged binder 

Improving mix flexibility 

Reducing consumption of virgin materials 
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TECHNICAL CHALLENGES  

OF HIGH RECYCLED CONTENT HMA 
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Oxidation of bitumen causes an increase 

in polarity through formation of carbonyls 

and sulfoxides primarily in the asphaltene 

fraction and an increase in polarizability 

through conversion of aromatic resins to 

asphaltenes. 

As polarity and dispersion forces increase, 

asphaltene particles bind more tightly 

resulting in layering. This effect increases 

with increased oxidation. 

The layering of the asphaltene particles 

imparts rigidity which in turn leads to 

cracking as viscoelastic properties are 

lost. 

The increase in overall polarity of the 

bitumen increases its viscosity. 
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SOL-GEL MODEL  

OF BITUMEN STRUCTURE 

Asphaltenes Low MW, aromatic 

species 

Naphthenic compounds High MW, aromatic species 

GEL type SOL type 
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AGING 

RESTORATION 
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REJUVENATION 

“Rejuvenation” does not mean reversing the oxidation; rather it means a 

return of the viscoelastic properties of the binder.  

The layering of the asphaltene particles must be interrupted.  

A rejuvenating agent should reduce the overall viscosity through a 

decrease in the effective particle size of the asphaltenes by peptizing the 

asphaltenes. 

 A plasticizer will lower the viscosity of the binder by lowering the viscosity 

of the continuous phase through dilution (like adding water to honey). 

A plasticizer will not interrupt the layering of the asphaltenes and will 

therefore not return the viscoelastic properties and prevent cracking. 
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REJUVENATORS 

Rejuvenators will disrupt the 

layering and networking of the 

asphaltenes and stabilize the 

resulting system 

Plasticizing additives only reduce 

the viscosity of the surrounding 

continuous phase 
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ROLE OF A TRUE REJUVENATOR 
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The physical and chemical characteristics  to restore aged asphalt to the 
requirements of current asphalt specifications 

● Restoration of Maltene characteristics 

● Activate aged binder and not just soften or plasticize the binder 

● Eliminate/reduce cracking & maintain/improve rut-resistance. 

● High flash point for use in HMA plant 

● Disperse readily and maintain miscibility with asphalt binder 

● Must be uniform from batch to batch 

 

 

 

 

● Reduced stiffness 

● Increased binder flexibility 
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ADDITIVE PERFORMANCE 
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REJUVENATORS SHOULD POSITIVELY 

 IMPACT THE PERFORMANCE 
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Exudation droplet test 
measures miscibility as a 
function of exudation as 
visible under UV light, after 
storage under 60˚C for 96 h 

Droplet of binder is placed in 
a 10 mm by 1 mm cell on a 
smooth marble plate 

Performance additives 
blended with asphalt resulted 
in no additional exudation. 

Single phase system not bi-
phase. 

 

MISCIBILITY WITH BITUMEN 
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Neat binder 

Rejuvenator is totally 

Miscible 

Additive is only 

partially Miscible  
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IDEAL PERFORMANCE ADDITIVE  

PROPERTIES 
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Low viscosity  

Cloud point – stable over 
wide temperature range 

User friendly 

Liquid at room temperature;  
easy addition to the system 

Easy to use at low temperatures 

Easy to  

use = 
 Improved cracking 
resistance 

Improved rutting resistance 

No risk at elevated process 
temperatures 

Safe to use, no harm to workers 

Safe = 

Excellent thermal and 
oxidative stability   

Fully miscible with bitumen 

Product does not degrade in mix 
plant or over time on the road; 
properties are maintained  

No exudation 

= Stable 

No competition with food source Sustainable = 

End 

Performance = 
 High Flash Point 

 Non-hazardous  

Improved Texas Overlay Test results 

Improved Hamburg/APA Test 
results 

 Produced from bio 
renewable feedstock 
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Arizona Chemical, a subsidiary of Kraton Performance Polymers, Inc., believes the information set forth herein to be true and accurate, but 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 any Kraton affiliated entity.  The legal responsibilities of any Kraton affiliate with respect to the 

products described herein are limited to those set forth in Kraton’s Conditions of Sale or any effective sales contract.  NOTE TO USER: 

by ordering/receiving Kraton product you accept the Kraton Conditions of Sale applicable in the region.  All other terms are rejected.  

Kraton does not warrant that the products described herein are suitable for any particular uses, including, without limitation, 

cosmetics and/or medical uses.  Persons using the products must rely on their own independent technical and legal judgment, and 

must conduct their own studies, registrations, and other related activities, to establish the safety and efficacy of their end products 

incorporating any Kraton products for any application.  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 patent rights. Kraton reserves the right to withdraw any product from 

commercial availability and to make any changes to any existing commercial or developmental product. Kraton expressly disclaims, 

on behalf of all Kraton affiliates, 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. 

 

This publication includes "forward-looking statements," which are statements other than statements of historical fact and are often characterized 

by the use of words such as "believes," "expects," "estimates," "projects," "may," "will," "intends," "plans" or "anticipates," or by discussions of 

strategy, plans or intentions. All forward-looking statements in this publication are made based on management's current expectations and 

estimates, which involve risks, uncertainties and other factors that could cause results to differ materially from those expressed in forward-looking 

statements. These risks and uncertainties are more fully described in "Part I. Item 1A. Risk Factors" contained in our Annual Report on 10-K, as 

filed with the Securities and Exchange Commission and as subsequently updated in our Quarterly Reports on Form 10-Q. We hereby make 

reference to all such filings for all purposes. Readers are cautioned not to place undue reliance on forward-looking statements. We assume no 

obligation to update such information. 

 

KRATON, the Kraton logo and design, the Cariflex logo, CARIFLEX, NEXAR, the GIVING INNOVATORS THEIR EDGE tagline and, in some 

cases, their expression in other languages, are trademarks of Kraton Performance Polymers, Inc. and are registered in many countries 

throughout the world. ABIETA, AQUATAC, ARIZONA CHEMICAL, the Arizona Chemical logo and design, CENTURY, CENWAX, the 

RENEWABLE RESOURCES ENDLESS POSSIBILITIES tagline, SYLVABLEND, SYLVACLEAR, SYLVACOTE, SYLFAT, SYLVAFUEL, 

SYLVAGEL, SYLVAGUM, SYLVALITE, SYLVAMIN, SYLVAPACK, SYLVAPINE, SYLVAPRINT, SYLVARES, SYLVAROAD, SYLVAROS, 

SYLVASOL, SYLVATAC, SYLVATAL, SYLVATRAXX, UNICLEAR, UNIDYME, UNIFLEX, UNI-REZ and ZONATAC and, in some cases, their 

expression in other languages, are trademarks of Arizona Chemical Company, LLC and are registered in many countries throughout the world. 

 

©2016 Kraton Performance Polymers, Inc. All rights reserved. 
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Legal Disclaimer 
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QUESTIONS 


