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K Kraton
Polymer Modification of Asphalt Emulsions d SB/S

AEmulsify polymer modified asphalt

AbPrmeodi fi edd e

APolymers 8 SBS,SB

AHigher mod. asphalt viscosity
AHigher asphalt + mill temp.

AEXxit temp. > 100 °C

AHeat exchanger, back P

APolymer inside asphalt droplet




High Vinyl Butadiene SB/S Technology K Kraton

A Butadiene monomer addition via 1,2 vs 1,4 polymerization
A Results in smaller effective molecular volume for same MW

A Thermal reactivity of 1,2 vinyl Bd pendant groups
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High Vinyl Butadiene SB/S for Emulsions g Kraton

AHi vinyl SB diblock copolymer
ALow shear processing
ARequires thermal or chemical x -linking

AHi vinyl SBS triblock copolymer
AHigh shear processing
ANo thermal or chemical x -linking required

AHigh vinyl Bd microstructure leads to:
Almproved compatibility in pre -modified base asphalt
ASubstantially reduced viscosity at a given loading level

AEliminates emulsification issues associated with SB/S

ANo need for specialized equipment, storage, or handling
e




Pre-Modified Asphalt Props. K Kraton
ABase asphaltd PG 5234/200 dmm PEN

ACalumet Specialty Refining, LLC & Superior, W]
A3 wt% dry polymer loading on asphalt
AVs conventional linear SBS

Almproved compatibility dHV SBvs Linear SBS

HV SB Dispersion Linear SBS Dispersion
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Pre-Modified Asphalt Props. K Kraton

A Substantially reduced asphalt viscosity

Property Test Method | Spec Sample ID
D0243 + Linear SBS Pre-Mod Emulsion Base Asphalt 2628 02 34
Latex D0243 |Lin SBS
Brookfield Viscosity, cps 280°F AASHTO T316 Report 305 7
300°F Report 232 367
Softening Point °F AASHTO T53 | Report 125 114
Elastic Recowery, % 25°C AASHTO T301| Report 66 68
58°C - 1.79
G*/sind 10 rad/sec, kPa 64°C AASHTO T315( 1.0 min 1.49 0.89
70°C 0.799 | --—--
Limiting Stiffness Temp °C AASHTO T315| Report 67.8 63.0




CRS2P Emulsion dPart. Size/Distribution K Kraton

AHV SBr e qlowest feed T+ g e n ldovekst/narrowest PS/PSD

A Needed back-pressure and heat exchange for linear SBS
A Generated poor quality emulsion at high residue content
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HIMA Micro Surfacing Emulsion Program X Kraton

A6 wt% HV SB in PG 588 base AC
AStandard AC for conventional micro emulsion 8PG 6422
ASofter base for colder climates di.e. PG xx-34 in Minnesota

AMore durable, fatigue resistance  mat
Almproved resistance to reflective and thermal cracking?
AParticipating contractors

AASTECH) St. Joseph, MN
AVance Brothers, Inc. §Kansas City, MO &&38§ "
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MNDOT FURTHERS PAVEMENT
MICRO SURFACING RESEARCH

Agency’s District 3 tries new highly
polymer modified asphalt emulsion
in demonstration on section of Trunk
Highway 23 near St. Cloud

By Paul Fournier

innesota’s Department of Trans-
portation continues its practical
research of pavement preservation
techniques with the recent demon-

stration of micro surfacing containing emulsified ASTECH Corporation applies micro surfacing
highly polymer modified asphalt (HiMA) on a containing emulsified highly polymer modified
section of Trunk Highway 23. asphalt to a section of Trunk Highway 23 for

ASTECH Corporation of St. Joseph, Minn., Minnesota DOT.

applied the micro surfacing on a one-mile sec-

tion of the two-lane highway near the city of St. Cloud, the county seat of Stearns County and the
largest population center in the state’s central region. Bisected by the Mississippi River, St. Cloud is
a regional transportation hub in Minnesota, with major roadways including Interstate Highway 94,
U.S. Highway 10, and Minnesota State Highways (Trunk Highways) 15 and 23 passing through the
municipality.

Located about 65 miles northwest of Minneapolis-St. Paul, the city of St. Cloud lies within Mn-
DOT's District 3, which has the largest population base outside of the Twin Cities metropolitan area.
District 3 encompasses all or part of 14 counties, and its personnel plan, design, construct and main-
tain roughly 1,650 centerline miles (nearly 4000 lane miles) of Interstate, U.S. and trunk highways.

Sophisticated Pavement Research

The June 2012 TH23 application was the first time MnDOT used HiMA emulsion in the micro
surfacing process, although the agency did approve the installation of hot mix asphalt modified with
HiMA on a section of TH100 west of Minneapolis last year, as part of its continuing search for ad-
vanced products capable of retarding pavement reflection cracks.

Minnesota’s trunk highway system of 11,000 miles ranks it the fifth largest in the nation, and its
DOT is considered to be in the forefront of highway maintenance, rescarch and construction prac-
tices. In connection with this, the agency owns and operates MnROAD, a sophisticated pavement test
track built to study various research materials and pavements. MnROAD works in conjunction with
MnDOT’s Materials Lab located in Maplewood, Minn. (See sidebar on last page.)

Jerry Geib, MnDOT research operations engineer, suggested the use of HiMA in the 2011 TH100
mill-and-fill hot mix asphalt operation. That application went without incident, with the paving crew
noting there was no difference between handling HIMA mix and MnDOT’s usual 12.5mm Superpave
mix. The asphale binder used in this mix was dosed at 7.5-percent SBS polymer.

10




MN HIMA Micro Surfacing Project 06/2013 FEKraton

AEmulsion producer &Flint Hills Resources & Wichita, KS

A6 wt% HV SB in PG x84 base ACd>200dmm PEN
A SP8156°F
A PEN®122 dmm at 25C

A Control 83.5 dry wt% cationic SBR latex in PG 6422 base AC

A Two trial sections

A MN Road Cell #18 Interstate 94 816 wt % emulsion with no control
A ADT 828,000 vehicles/day including heavy truck traffic

A TH 23813 wt % emulsion with control
A ADT&>5000 vehicles/day
APCC sl ab (original) + 6 in. of b

AContractor 8ASTECH Corporation 8 St. Joseph, MN

ALeveling course and surface course applied to trial sections
AType Il gradation

A Application rate &net 30 Ibs/yd 2 .
__—————



HIMA Micro Emulsion Application K Kraton
Mn Road Cell #1 oBefore/After 06/2013

Before
Passing Lane 0 PG 5828 Asphalt Concrete 812 yrs old over PCC slab
Slow Lane 0 PG xx34 Asphalt Concrete 86 yrs old over PCC slab
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MO HiMA Micro Surfacing Job Story K Kraton




