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Cement manufacturing is, because of its 
production process, among the highest 
contributors to CO2 emissions worldwide. 
As cement is one of the major components 
in 3D printed concrete, achieving 
sustainability and carbon neutrality can be 
particularly challenging. To improve the 
sustainability of 3D printed materials, 
different CO2-reducing strategies can be 
used, each one with a distinct level of 
impact and complexity. In this work, we 
focus on the development of these 
sustainable mixtures and finding 
alternatives.

Promising alternatives for cement and 
clinker replacement include the use of 
recycled building materials, amongst which 
(calcined) bricks and roof tiles. To study the 
potential of recycled clay-based building 
materials, the application of calcinated clay 
itself is studied as well. Compared to 
cement, the calcination temperature of clay-
based materials is significantly lower, 
resulting in reduced CO2 output. Reusing 
these materials is therefore a promising 
solution for utilizing waste streams while 
simultaneously reducing the cement 
content in 3D concrete mixtures. In 
addition, waste streams can be locally 
sourced, thereby reducing the emitted CO2 
during transportation. 

In this research, various alternative binders 
are examined, such as calcined clay blends 
from recycled tiles and bricks, or locally 
obtained clay resources. Using various 
experiments, a high potential for mix 

designs including these resources has been 
shown with respect to material strength, 
while sustaining decent printability and 
buildability. Therefore, the defined 
strategies are promising and can lead to a 
more sustainable, low-CO2 mixture suitable 
for 3D printing while using accessible 
materials.


