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• Why study porosity in these materials?

• Issues in micro-CT scanning of historic bricks and 
archaeological ceramics

• Choices made for the image analysis protocols

• Additional issues with ceramic sherds and other remaining 
problems
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Thin-section Petrography (Chinese black tile)

Plane polarized light Crossed polarized light





German stoneware 
ceramic, 
thin section with 2D 
image analysis

Sand  13% (red)
Pores   4% (yellow)
Clay    83% (green)



Micro-CT scan
with 512 slices 
through a brick



Micro-CT scan of 
a brick sample, 
5x5 mm FOV





Spatial resolution = 50 µm Spatial resolution = 20 µm Spatial resolution = 10 µm

25 x 25 mm FOV 
57-minute scan 

10 x 10 mm FOV 
57-minute scan 

5 x 5 mm FOV 
57-minute scan 



QRM micro-CT 
bar pattern chip 
phantom, scanned 
under same 
conditions as 
samples



5 x 5 mm FOV, 4-minute scan 5 x 5 mm FOV, 57-minute scan



5 x 5 mm FOV, 10 µm 5 x 5 mm FOV, 2.13 µm













Top left, original scan; 

Top center, filtered image; 

Top right, cleaned with 
Noise2Noise deep learning

1 slice, thin section (entire thin 
section scanned with geological 
slide scanner)



Pores = blue, 14 vol.%
Quartz = red, 13 vol. %
Clay matrix = yellow, 73 vol. %



Pores, color coded by volume Silica-rich particles, color coded by volume

Smallest to largest: Purple, blue, green, red







Sparse Graphs of Pores



Dense Graphs of Pores



Pore Network Models (with OpenPNM)

Small to large: purple, blue, green, yellow, orange, to red







Thin section 
Plane polarized light





Micro-CT 
scan

Thin section









Plane polarized light Crossed polarized light



Yellow clay

Burnt coal

Yingjing





Thin section

Micro-CT 
scan



Low-fired ceramic High-fired ceramic

Micro-CT Scans

Glazed ceramic



Using Dragonfly for image analysis of 2D thin sections
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