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Conventional construction bricks are manufactured by baking ground raw materials such as clay

minerals (kaolin and shale) at temperatures above 10000C. More sustainable alternatives for .
ordinary Portland cement (OPC) concrete are desirable, as OPC production accounts for five to Mehrzad Zahabi.
eight percent (5-8%) of global CO2 emissions. These emissions occur from the burning of Graduate Student
hydrocarbon fuel and the corresponding decomposition of limestone and clay into calcium oxide Originating College

(Ca0) and CO2. Penn State inventors produced precast cold-sintered (~150-3000C) blocks College of Engineering

made of a proprietary calcium carbonate composition and wetting agents that were evaluated

for grain boundary formation, porosity, compressive strength, and hardness of sample, Office of Technology Management Contact
variations of which showed compressive strengths ranging from 23.6 MPa to 46.3 MPa when Smith, Matthew

fibers were added. mds126@psu.edu
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Application & Market Utility

Cold sintering minimizes the energy use associated with conventional high-temperature
sintering processes. The technology can provide lower carbon footprint construction material
that is fully recyclable compared to existing concrete masonry unit and clay bricks. In addition
to improved (i.e., reduced) porosity, higher compressive stress applied during the cold sintering
improved the ground calcium carbonate (GCC) hardness values, close to the unhydrated
cement grains.

Next Steps

The inventors are continuing their research to determine the correlation between durability and
sintering temperature, as well as new applications for the building construction industry.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
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collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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