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Micro Surfacing

It is NOT…

It is a low emission, thin pavement system

A solution for extremely deteriorated pavements

A fix for structural problems

Suitable for placement in the rain or in cold temperatures < 50 °F

Used to extend the life of an existing pavement and correct 
minor deficiencies

Applied at ambient temperatures

Without compaction (optional)

Using advanced materials

Includes 5 components: aggregate, emulsion, water, mineral 
filler, and control additive
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The mix is breaking in the box#1

My road isn’t curing black#2

Slow return to traffic#3

Micro Surfacing Challenges
Solving Your 3 Biggest
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Contributing Factors
The Mix is Breaking in the Box

Reactive or off-spec aggregate

Emulsion issues

Improper calibration

Not using a control additive
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Reactive or Off-Spec Aggregate
The Mix is Breaking in the Box

Problems
• Aggregate sources and quality have diminished 

for micro/slurry surfacing
• Micro aggregate is often a by-product of 

crushing operations
• Often see low sand equivalence, high 

methylene blue value or high fines
• It could be freshly crushed material
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Two Different Aggregate Suppliers, 
Same Geographical Region

Emulsion will be supplied by same Supplier Emulsion Plant

Sieve Aggregate 1
% Passing

Aggregate 2
% Passing

3/8” 100.0 100.0

#4 98.3 97.9

#8 79.6 67.9

#16 57.6 44.9

#30 41.7 30.0

#50 28.4 19.7

#100 18.4 13.9

#200 11.4 10.1

S.E. 62 63

MBV 4.0 12.0



Reactive or Off-Spec Aggregate
The Mix is Breaking in the Box

Solutions
• Quality control

• Aggregate in field needs to match what was 
used for mix design 

• Conduct regular stockpile testing (gradation, 
SE, moisture testing)

• Remember, quarry quality can change

• Use an emulsifier that handles a wide range 
of aggregate reactivity

• Robust chemistry
• Right formulation
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Reactive

Mild



Emulsion Issues
The Mix is Breaking in the Box

Problems
• Not enough emulsion in the mix
• Emulsion temperature too high
• Wrong emulsifier or emulsifier content
• Poor emulsion quality
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Umm, I think 
we have a 
problem…

Whew! 
That’s better…



Emulsion Issues
The Mix is Breaking in the Box

Emulsifier
Emulsion 

Formulation
Dosage

Emulsion 
(%)

Total 
Water 

(%)

Mineral 
Filler 
(%)

Mix 
Time 
(sec)

Emulsifier A 1.2 14.0 12.0 0.75% 60

Emulsifier A 2.2 14.0 10.0 0.75 600

Emulsifier B 1.2 14.0 12.0 0.75 25

Emulsifier B 2.2 14.0 10.0 0.75 120

Increasing dosage 
levels 

Increasing
mix times Solutions

• Increase emulsion % within the bounds of mix 
design

• Ensure emulsion temperature is in a workable 
range (typically 80-130 °F)

• Using the right emulsifier at the right dosage is 
critical

• Robust chemistry
• Where possible can formulate to the aggregate 
• Chemical suppliers understand what emulsifiers 

work for different aggregate and asphalt 
sources
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Improper Calibration
The Mix is Breaking in the Box

Problems
• Pavers not calibrated
• Aggregate changes during job
• Pumps not delivering material

Solutions
• All paving machines need calibration per 

aggregate source (gate settings are critical)
• If raw materials change, need new mix design 

and recalibration
• Clean and maintain equipment
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Not Using A Control Additive
The Mix is Breaking in the Box

Problems
• No additive available
• Using the wrong type of additive
• Not understanding the dosage and effects of the additive

Solutions
• It is important that the contractor have an additive tank on the 

paver
• The additive is there to use as needed

• During hotter times of day
• When extended workability is needed

• Some aggregates respond better to certain additives
• Mineral fillers can also control the mix

• Understand how additives and mineral fillers affect the mix
• Should be part of the mix design
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Solutions
• The use of a control additive provides the 

contractor control over mix time and cure rate
• If the appropriate emulsifier is being used, a 

diluted solution of the emulsifier can be very 
effective as a control additive

• Additionally, there are very efficient control 
additives available that are compatible with 
most emulsifiers

• Other chemicals 
• Compatible with emulsifier
• Aluminum sulfate
• Accelerators (vs. retarders)

Not Using A Control Additive
The Mix is Breaking in the Box
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Emulsifier Emulsion  Formulation 
Dosage Emulsion (%)

Control Additive, 5% 
Polyram XT or 38% 

Al2(SO4)3 (%)

Mix 
Time
(sec)

Emulsifier A 1.75 12 0 0

Emulsifier A 1.75 12 0.5 
(Alum Sul.) 0

Emulsifier A 1.75 12 1
(Alum Sul.) 0

Emulsifier A 1.75 12 0.5 XT 130

Use an efficient control 
additive to extend mix time



The mix is breaking in the box#1

My road isn’t curing black#2

Slow return to traffic#3

Micro Surfacing Challenges
Solving Your 3 Biggest
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Contributing Factors
My Road Isn’t Curing Black

Weather

Total moisture

Improper calibration

Emulsion issues
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Problems
• Cold
• Shade
• High humidity

Solutions
• Pave in warmer conditions

• 50 °F and rising
• Sunny vs. overcast

• Emulsion formulation
• Choose the right emulsifier for the region’s climate
• Understand dosage rates for the conditions

Weather
My Road Isn’t Curing Black
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Mixtures made with same aggregate and different emulsifiers
at same formulations, cured in cool temperature of 50 °F



Problems
• Water used to control the mix

Solutions
• Don’t use excess water to control the mix

• Instead use the emulsion and emulsifier dosage to control the mix 
• Prevents flushing and fines segregation
• Prevents delayed curing and stripping

• Choose the right emulsion
• Right emulsion content 
• Right formulation

• Adjust emulsifier dosage
• Increase to handle reactive aggregate
• Prevent “false slurries”

• Double-check quality of raw materials (emulsion, aggregate)
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Total Moisture
My Road Isn’t Curing Black



Problems
• Stockpile moisture changed
• Gate opening or belt speed is incorrect based 

on moisture in the aggregate
• Emulsion, mineral filler and total moisture outside 

design/specification tolerances

Solutions
• As discussed previously:

• Calibrate
• New material = new mix design
• Maintain equipment
• Verify moisture

• Ensure all components are being added at the 
right rate 

Improper Calibration
My Road Isn’t Curing Black
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% moisture 
changed

Wt. @ 3% moisture 
calibration

% add water Wet. Wt. Dry Weight Unit Wt., lbs/ft3 % Swell

0 1417.4 1417.4 93.7 ---
1 1384.6 1370.8 91.6 3.3
2 1330.1 1303.5 88.0 8.0
3 1258.6 1220.8 83.2 13.9
4 1206.5 1158.2 79.8 18.3
5 1231.7 1170.1 81.5 17.4

What happens?



Problems
• Emulsion formulation

• Chemistry
• Dosage

• Emulsion quality issues
• Manufacturing

Solutions
• The right emulsion formulation for the aggregate
• Check quality of the emulsion

• Stability and particle size
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Emulsion Issues
My Road Isn’t Curing Black

Mixtures made with same aggregate and different emulsifiers
at same formulations, cured in cool temperature of 50 °F



The mix is breaking in the box#1

My road isn’t curing black#2

Slow return to traffic#3

Micro Surfacing Challenges
Solving Your 3 Biggest
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Contributing Factors
Slow Return To Traffic/Mix Curing Too Slow

Weather
Total moisture
Control additive
False slurry
Emulsion issues
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Problems
• Cold road surface
• Low air temperature

Solutions
• As discussed previously:

• Pave in warmer conditions: 50 °F (10 °C) and rising, 
sunny vs. overcast

• Expect longer cure times in colder weather
• Adjust the emulsifier dosage to speed up 

the system
• Right emulsifier, right dosage

• Use mineral filler to control cure

Weather
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Slow Return To Traffic/Mix Curing Too Slow

Outside Cure 0-13 °C 
1/13/21

Lab Cure 60 °C
1/6/21



Problems
• Too wet

Solutions
• Control the mix using other means 

besides water
• Adjust mineral filler and/or use control additive

• Adjust emulsifier dosage and emulsion content
• Double-check quality of components

22

Total Moisture In Mix
Slow Return To Traffic/Mix Curing Too Slow



Problems
• Excessive additive
• No mineral filler

Solutions
• More isn’t always better

• Understand additive impact on mix design
• Reduce or stop additive use in cool, damp 

conditions
• Introduce or increase a mineral filler to improve 

cure rate
• Cement speeds cure time

Control Additive
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Slow Return To Traffic/Mix Curing Too Slow
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Problems
• Usually indicative of an emulsion that is formulated 

too fast for the system
• The mixture consistency will be poor as the 

larger stone falls out of suspension, creating 
a somewhat foamy look with a greyish color

• Typically, a broken mix that appears workable but 
won’t cure out and will strip and ravel 

Solutions
• Increase additive dosage or emulsion content 

(temporary fix)
• Work with chemical supplier and emulsion 

manufacturer to reformulate emulsion
• Check quality of the aggregate (S.E., MB and 

gradation)
• Work with aggregate supplier if off-spec
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False Slurry
Slow Return To Traffic/Mix Curing Too Slow



Problems
• Poor emulsion quality
• Emulsion formulation

Solutions
• Review emulsion manufacturing controls
• Ensure emulsion is in spec
• Check if right emulsion formulation for 

aggregate or weather conditions
• Work with chemical supplier

• Right emulsifier for differing paving conditions
• Additive in the asphalt to improve back to 

traffic time

Emulsion Issues

25

Slow Return To Traffic/Mix Curing Too Slow
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SOLVING YOUR 3 BIGGEST 
MICRO SURFACING CHALLENGES

Summary



Weather
Total moisture
Control additive
False slurry
Emulsion issues
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For Many Reasons But Can Be Solved
Micro Surfacing Challenges Happen
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Different stakeholders, different challenges
To avoid micro surfacing problems:
• Ensure you have a good mix design utilizing the 

appropriate emulsifier package
• Understand the effects of each component in the mix 

design
• Formulate emulsion specific for the climate and 

aggregate
• Verify aggregate before starting a project, and if 

anything changes during the project
• Verify machine calibration

For Many Reasons But Can Be Solved
Micro Surfacing Challenges Happen
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Disclaimer
All information contained herein is believed to be accurate as of the date of publication, is provided “as-is” and is subject to 
change without notice.  This is not a warranty, an agreement, or substitute for expert or professional advice.  ArrMaz Products 
Inc. (“Company”) expressly disclaims and assumes no liability for the use of the products or reliance on this information. It is 
the sole responsibility of the user to determine the suitability of any products for user’s application(s).  NO WARRANTY OF 
FITNESS FOR ANY PARTICULAR PURPOSE OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED (INCLUDING SUITABILITY FOR USE IN 
ANY MEDICAL DEVICE OR MEDICAL APPLICATION), IS MADE CONCERNING THE PRODUCTS OR THE INFORMATION PROVIDED 
HEREIN. The information provided relates only to the specific products designated herein and may not be valid where such 
products are used in combination with other materials or in any process. The performance of the product, its shelf life, and 
application characteristics depends on many variables, and changes in these variables can impact product performance.  
You are responsible to test the suitability of any product in advance for any intended use or application and before 
commercialization. Nothing herein shall be construed as a license for the use of any product in a manner that might infringe 
any patent and it should not be construed as an inducement to infringe any patent. Please carefully review the Safety Data 
Sheet for the product.

© ArrMaz Products Inc. 2024 All Rights Reserved



Solving Your 3 Biggest Micro Surfacing Challenges

shafer.soars@arkema.com  |  863-514-2568
pat.denney@arkema.com  |  316-250-3298
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THANK YOU – Questions?

mailto:shafer.soars@arkema.com
mailto:pat.denney@arkema.com
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