
Highly -Modified ( HiMA)  

Micro Surfacing Emulsion Technology  
 
 

Chris Lubbers  

Tech. Sales and Market Development Manager ð Emulsions 

Kraton Performance Polymers, Inc.  

15710 John F. Kennedy Blvd. 

Suite 300 

Houston, TX 77032 

chris.lubbers@kraton.com 

936-524-9262 

 

SEPPP Annual Meeting ð May 29-31, 2013 ð San Antonio, TX  
 

 

mailto:chris.lubbers@kraton.com


Outline  

 

ÁHigh vinyl butadiene ( Bd) SB/S technology overview  
 

ÁPre-modified asphalt base asphalt properties  
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Polymer Modification of Asphalt Emulsions ð SB/S 

ÁEmulsify polymer modified asphalt  
 

ÁòPre-modifiedó emulsion 

ÁPolymers ð SBS, SB- 

ÁHigher mod. asphalt viscosity  

ÁHigher asphalt + mill temp.  

ÁExit temp. > 100 oC 

ÁHeat exchanger, back P 

ÁPolymer inside asphalt droplet  
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High Vinyl Butadiene SB/S Technology  

ÁButadiene monomer addition via 1,2 vs 1,4 polymerization  
 

ÁResults in smaller effective molecular volume for same MW  
 

ÁThermal reactivity of 1,2 vinyl Bd pendant groups 

 

 

 
 

 

4 



High Vinyl Butadiene SB/S for Emulsions  

ÁHi vinyl SB diblock  copolymer  

ÁLow shear processing 

ÁRequires thermal or chemical x -linking  
 

ÁHi vinyl SBS triblock  copolymer  

ÁHigh shear processing 

ÁNo thermal or chemical x -linking required  
 

ÁHigh vinyl Bd microstructure leads to:  

ÁImproved compatibility in pre -modified base asphalt  

ÁSubstantially reduced viscosity at a given loading level  

ÁEliminates emulsification issues associated with SB/S  

ÁNo need for specialized equipment, storage, or handling  
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Pre-Modified Asphalt Props.  

ÁBase asphalt ð PG 52-34/200 dmm PEN 
 

ÁCalumet Specialty Refining, LLC ð Superior, WI 

Á3 wt% dry polymer loading on asphalt 

ÁVs conventional linear SBS 
 

ÁImproved compatibility ð HV SB vs Linear SBS 
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HV SB Dispersion Linear SBS Dispersion 



Pre-Modified Asphalt Props.  

ÁSubstantially reduced asphalt viscosity  
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Test Method Spec

58-28

Latex D0243 Lin SBS

280°F Report 365 592

300°F Report 232 367

Softening Point °F AASHTO T53 Report 125 114

Elastic Recovery, % 25°C AASHTO T301 Report 66 68

58°C - 1.79

64°C 1.49 0.89

70°C 0.79 -----

Limiting Stiffness Temp °C AASHTO T315 Report 67.8 63.0

-----

G*/sind, 10 rad/sec, kPa AASHTO T315 1.0 min

Property Sample ID

D0243 + Linear SBS Pre-Mod Emulsion Base Asphalt
52-34

Brookfield Viscosity, cps AASHTO T316



CRS-2P Emulsion ð Part. Size/Distribution  

ÁHV SB reqõd lowest feed T + genõd lowest/narrowest PS/PSD 
 

ÁNeeded back-pressure and heat exchange for linear SBS 

ÁGenerated poor quality emulsion at high residue content  
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HiMA Micro Surfacing Emulsion Program  

Á6 wt % HV SB in PG 58-28 base AC 

ÁStandard AC for conventional micro emulsion ð PG 64-22  

ÁSofter base for colder climates ð i.e. PG xx-34 in Minnesota 
 

ÁMore durable, fatigue resistance mat  

ÁImproved resistance to reflective and thermal cracking?  
 

ÁParticipating contractors  
 

ÁASTECH ð St. Joseph, MN 

ÁVance Brothers, Inc. ð Kansas City, MO 

ÁViking Construction ð Georgetown, TX 
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MN HiMA Micro Surfacing Job Story  
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MN HiMA Micro Surfacing Project ð 6/2013  

ÁEmulsion producer ð Flint Hills Resources ð Wichita, KS  
 

Á6 wt % HV SB in PG xx-34 base AC ð >200 dmm PEN 
ÁSP ð 156oF 

ÁPEN ð 122 dmm at 25C 
 

ÁControl ð 3.5 dry wt % cationic SBR latex in PG 64-22 base AC 
 

ÁTwo t rial sections  
 

ÁMN Road Cell #1 ð Interstate 94 ð 16 wt % emulsion with no control  

ÁADT ð 28,000 vehicles/day including heavy truck traffic  
 

ÁTH 23 ð 13 wt % emulsion with control  

ÁADT ð >5000 vehicles/day 

ÁPCC slab (original) + 6 in. of bit. concrete (ô98) + chip seal (ô04) 

ÁContractor ð ASTECH Corporation ð St. Joseph, MN 

ÁLeveling course and surface course applied to trial sections  

ÁType II gradation 

ÁApplication rate ð net 30 lbs/yd 2 
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HiMA Micro Emulsion Application  

Mn Road Cell #1 ð Before/After ð 6/2013  
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Before  
Passing Lane ð PG 58-28 Asphalt Concrete ð 12 yrs old over PCC slab 

Slow Lane ð PG xx-34 Asphalt Concrete ð 6 yrs old over PCC slab 



MO HiMA Micro Surfacing Job Story  
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