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OverviewOverview

• Introduction – Background
• What is Water?What is Water?
• Macro‐ and Microscopic
• Nanoscopic Realm
• SummarySummary 
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BackgroundBackground

J B lk i M S• Jon Belkowitz, M Sc

• Connecting Nano and Micro to 
“Real World”

• Concrete Enthusiast
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Green B. (2011) – Concrete from around 
the World.
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Days Cured at 100% RH
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Thermal Gravimetric Analysis
RE
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~ 1.0 to 2.0 nm
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Nano Pores and Structures
NN



NN - MWTR

Surface Dissolution of Alite in Cement Grain Combination of Positive and Negative Ions with 
Water Molecules

Precipitate of Hydrates at the surface of the 
Cement Grain

Hydration Continues
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On Going ‐ Research
• Using Nano Silica to Mitigate ASR in 

New Mexico Concrete
Id tif i th b fit f N• Identifying the benefit of Nano 
Silica and Nano Alumina in Cement 
Hydration

• Mitigating the UHI Effect through 
the design of a nano‐engineered 
Cool Pavement CoatingCool Pavement Coating

• Unlocking the Mysteries of Roman 
and Greek Concrete

• Blast Absorbing Concrete for 
Military Applications

Robert Duffy School in Phoenix, Az. Before and After Aerial Photos of Emerald Cities 
Cool Pavement Technology



SummarySummary

• Water – A Basic Constituent of Concrete
• Multi‐Level Approach to a Multi‐ScaleMulti Level Approach to a Multi Scale 
Material
h N S• The Next Step
– Nano‐Indentation
– Pore Mapping
– X‐Ray Diffraction– X‐Ray Diffraction

• Calcium Hydroxide
• Calcium Silicate Hydrates• Calcium‐Silicate‐Hydrates
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