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Abstract 2: ASTM Performance _
Ordinary portland cement (OPC) is strong and versatile, but produces 5% of global CO, only lasts 50 e Three-Point Bend Test
years, and is unaffordable in developing nations.
Alkali-Activated « Produce 95% less CO, « Are competitive in performance and cost
Cements (AACs) | « Last decades longer « Recycle millions of tons of industrial waste S
) o _ Set-Time and Minimizing Autogenous, Mixing Curing Bending Reaction wall
Drexel/Villanova ‘ » Use ubiquitous components: limestone, slag, fly ash, soda ash, NaOH Length Change Drying Shrinkage
AACs | < Cure at room temperature  * Nearly ASTM C1157 Certified The Future: Develop commercially viable ASTM C1157 cement, full-scale tests
1: Connecting Mix Design, Chemistry, and Performance 3: AACs For The Developing World
“Science, technology, and innovation underpin every one of the [Millennium Development] Goals.”
Partnering with IIT Bombay, SPARC, Maninfra Construction, UltraTech Cement, and more.
Dharavi Slum, Mumbai, India ~ The Future: Develop, prototype & implement affordable, strong AACs for slum improvement
Hydraulic Formulae  Early Strength: Gaylussite Microscopy: Chemistry And Microstructure Calcite Consumed Chemistry Continuum . .
) e bulding the scienti — AACs Benefit People, Prosperity, and The Planet
M ren a,
The Fu'gure. Continue bui _lngt e scientfic Pw— Costron]3 ba g 280y |coJ ton *People - Developing communities: safer, more affordable housing. Students: hands-on research, classes. All: Reducing climate change
foundat_lon of AACs, especially the - Y Y z «Prosperity - Waste producers: adds value. Builders: direct replacement. All: job creation (small company already founded).
role of limestone Typical OPC $102.00 | -- | 62-122 | 950 kg +Planet — Local communities: less mining, dumping. Waste producers: mega-scale recycling. All: 95% less CO, produced
Typical OPC Concrete| $25.00 | 11.0 35.0 150 kg ———
Balanced AAC $32.97 [ 325 | 513 45 kg Partners: -
High Strength AAC | $45.51 | 45.4 63.7 50 kg L =
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