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What is the minimum concentration 
of pyrrhotite (Po) in concrete that 

causes map cracking?

http://origin.misc.pagesuite.com/fc148219-0226-4627-
b023-f64f5efd2a1a/images/IMG_HC-
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2 independent measurements:

• Thermomagnetic analyses - c(T) to detect the 
presence of pyrrhotite

• Total Sulphur content (% wt)



Home locations 
cored and tested 
by Trinity College 
2017-2023. 
534 homes to 
date

Green regions are sulfur bearing bedrock





magnetic susceptibility (c)

Depends on:

• Mineralogy

• Abundance of magnetic minerals

• Magnetic grainsize / shape

• Sample temperature (χ = 0 at T > TC)

sample magnetization
χ = 

appliedmagnetic field







po 3:
Δχ at TC of pyrrhotite



Concrete foundations tested by Trinity (534 homes) in 
Connecticut and Massachusetts – as of October 2023

Average S of samples with no detected pyrrhotite = 0.14%



How does mag. sus. loss translate to % pyrrhotite?

Homes with core samples with mag 
sus loss values of      5 (10-8 m3/kg) 
and below have not shown map 
cracking to date. 



concrete fit: y =0.0068 x + 0.162

Using this linear fit: a concrete sample 
with a mag. Sus. Loss of 5 (10-8m3/kg) 
would equate to ~0.2% Sulfur



Quarry rock/aggregate samples that contain pyrrhotite

0.13 difference between Y-intercept values of linear fits between: 
quarry samples (gold) – 19 samples
 and concrete (blue) - 1168 samples

concrete fit: y =0.0068 x + 0.162
quarry fit: y = 0.1045 x   +  0.029



What is the min concentration of Po?

• 0.20%S - 0.14%S ≊ 0.06% sulfur bound to Po
• The relationship between S and Po is based on the chemical 

formula.
• As explained, Po formula is variable but on average, Po% is 

2.5 times S% by weight.

• 0.06% S * 2.5 ≊ 0.15% Po by weight.  Is equivalent to a mag 
susceptibility loss of

                 5 (10-8m3/kg).

Our estimate of 0.15% Po is very close to established 
standards for sulfur/Po and are probably quite reasonable.



Concrete foundations tested by Trinity (534 homes) in 
Connecticut and Massachusetts – as of October 2023



Oct 2023 – 1144 samples

Predicted probability of map cracking
Logistic Regression model
based on single variable
magnetic susceptibility loss  



Example – using risk model 

Input:  Home concrete results
 mag sus loss of 23 (*10-8m3/kg)

These numbers help frame conversations about risk
with home owners, realtors, mortgage brokers,
lawyers, quarry owners..etc.
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Summary
• Rapid direct test to determine the presence of pyrrhotite in 

concrete/aggregate samples combining thermomagnetic analysis 
and total sulfur.

• We predict map cracking can occur in concrete when pyrrhotite > 
0.15% wt.

• Risk analysis is possible as map cracking probabilities increase as 
the concentration of pyrrhotite in concrete increases.

• Time series data suggests both a decrease in pyrrhotite and about a 
15yr delay in the onset of map cracking at lower concentrations.



Thank You!
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