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Intention of field trials to explore innovative methods of slaking quicklime 

NACOE trial Mackay Ring Road 2018



Why do we need this?
 Quicklime is cheaper than hydrated lime:

 76% of quicklime is required compared to hydrated lime
 hydrated lime is essentially carting 24% water to a project.

NACoE trial Mackay Ring Road 2018



Chemical Reactions
 Burning 

 CaCO3 + heat (>1000°C) -> CaO + CO2

 Slaking
 CaO + H2O -> Ca(OH)2 + heat

 Pozzolanic reaction
 Ca++ + OH- + soluble clay silica -> 

Calcium Silicate Hydrate (CSH)
 CA++ + OH- + soluble clay alumina -> 

Calcium Aluminate Hydrate (CAH)

Cunningham Highway Freestone Creek
Lime Stabilised Core



Project Aim
To assess and evaluate the alternative method of slaking quicklime by insitu wet mixing, 
rather than the conventional method of quicklime surface slaking prior to incorporation.

Flinders Highway trial 2023



Benefits

Flinders Highway trial 2023



Challenges finding insitu slaking trial location

AustStab AGM | 24 July 2019



Laboratory phase  
2019 to 2022

TMR Lab, Bulwer Island 2019



Linear relationship between change in 
temperature vs lime rate (%) (2019)



Comparison of three different lime source (2021)



Repeatability of the draft Q259A method



Test Method 
field trial stage 
June 2022

Flinders Highway trial 2022



Cloncurry truck stop field trial 2022



Cloncurry truck stop field trial 2022



Cloncurry truck stop field trial 2022



Field trial
June 2023

Flinders Highway trial 2023



Trial Sections

Day 1
• spread 7.5kg/m2 and surface 

slaked
• incorporation mix.

Day 2 
• spread 7.5kg/m2 and surface 

slaked
• incorporation mix.

• final wet mix.

Control MRTS07A (50m)

Day 1
• spread 7.5kg/m2 and insitu slaking 

incorporation mix

• spread 7.5kg/m2 and insitu slaking 
incorporation mix

• final wet mix.

AustStab (50m)

Day 1
• spread 7.5kg/m2 and insitu slaking 

incorporation mix

• spread 7.5kg/m2 and insitu slaking 
incorporation mix.

Day 2 
• final wet mix.

NACOE Trial (100m)



Control Section
Flinders Highway trial 2023



AustStab Section

Flinders Highway trial 2023



NACoE Section

Flinders Highway trial 2023



Insitu lime slaking - Draft Q259A method

Sample taken directly 
behind the stabiliser

Initial 
temperature 

Temperature rise is measured onsite



One day application vs Two day application
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Section 2 – One day
including final wet mix 
% Quicklime reacted

Total slaking efficiency
Total heat rise %
Minimum

Average

Insitu Moisture Content 11.4%               Insitu Moisture Content 15.8% Insitu Moisture Content  15.8%
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Section 3 - 0-50mt 
Two day application
% Quicklime reacted

Total slaking efficiency
Total heat rise %
Minimum
Average
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Section 3 - 50-100mt 
Two day application
% Quicklime reacted

Total slaking efficiency
Total heat rise %
Minimum
Average

Sample 1 was sampled within 
the first 5-10m of lot.

 One day procedure 58% - 79% reacted 
 Two day procedure 76% - 97% reacted (0-50m)
 Two day procedure 69% - 99% reacted (50-100m)



Calculation Spreadsheets



Summary Spreadsheet



Considerations for test method Q259A
 Slow reacting lime does not reach the same heat 

rise as fast reacting: 
 slaking rate needs to be considered
 more research required into a correlation factor.

 Agreed % for slaked lime yet to be determined:
 currently set to more than 90% average

and 80% minimum.

 Soil Temperature – initial and final temperature
is critical
 2°C missed temperature rise equals 6-7% slaking.

Flinders Highway trial 2023



Observations and recommendations
 Trapped heat 

appeared to cause 
cracking in both 
June 2022 and 
June 2023 trials.

 Final wet mix on 
separate day 
releases heat.

Seeking trial in high lime percentage stabilisation project.
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