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Innovative recovery of anhydrous phases from hydrated cement

based on microwave-induced heating
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Cement production is not only energy-intensive but also causes high CO, emissions. Recycling of old concrete can be an alternative energy-saving solution, avoiding the CO,-producing
precursor by addressing the binding properties of recycled cement and substituting to an extent the fresh cement content in concrete. Microwave heating (MW) is successful for weakening
concrete and separation of individual constituents. Yet, not much work is known on the potential to recycle the cementitious binder by thermal reactivation. Here, we present an innovative
technique to break down hydrated cement into the original anhydrous components by performing microwave heated dehydration. The successful reproduction of original phases — (2S5
k(Belite) and C3S (Alite) - from hydrated ordinary Portland Cement (HOPC, water cement ratio 0.4) forms the foundation to study cement recycling of old concrete.

! 1. Procedure

Investigate potential of re-using microwave treated cement (MWC) from hydrated ordinary Portland cement (HOPC)

Rehydration samples: MWC + water

After MW:
For all aging times:

Recycling after different aging times (days): D2, D3, D7, D14 and D28 of w/c 0.4 CEM | 52.5N

Before MW:
For all aging times:

After rehydration:
For all aging times:
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2. Microwave technology

* Multimode /\/IE/KI\N - Explorer
A\

e \acuum pump to avoid condensation

* Power (P) and temperature (T) logger

* 100gHOPCin MW-

transparent quartz glass

 Thermal insulation
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3. Microwave results power input 600-700 W up to 900°C:
Unsintered powder (UMWC) + sintered core (SMW(C) Cement couples with microwaves: volumetric heating (in contrast to conventional furnace heating)
& o W) P.bsorbed (@DS) = Pyt (iN) =P oiocreq (ref): mmmmp plotted with time and temperature T measured at sample surface
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4. Analysis and discussion X-ray diffraction Compression tests
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