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Hydration process 



Dispersion 
Theoretica

l Cu/Ca 

(mole %) 

(Cu+Ca)/S

i (molar) 

Total 

solids 

content 

(%) 

BET 
(m2/g) 

Color 

Me-S-H 20Cu 20 1.1 21.6 420 
Dark 
Blue 

Me-S-H 

10Cu 
10 1.1 21.7 388 Blue 

C-S-H 0 1.1 21.5 320 white 

Pink: Si-rich “tobermorite-like” 

phase 

Blue: CaCO3 phases (calcite and 

vaterite)  

Green: Cu-rich amorphous phase 





Q2
B 

Q2
 

Q1 

𝑴𝑪𝑳 = 𝟐 ∙
𝑸𝟏 + 𝑸𝟐 + 𝑸𝑩

𝟐

𝑸𝟏
= 𝟏𝟎. 𝟖 

The deconvolution of 

the peaks affords the 

following distribution 

18.5%     Q1 

21.5%     Q2B 

60.0%     Q2 



43 nm 

Cu2+ Cu2+ 



OPC 24 h OPC 72 h OPC 8 h 







ettringite C-S-H 

portlandite 



Time-resolved diffraction tomography Δ-maps 

𝐺𝑖
∆ 𝑡∆, 𝑥, 𝑦 =  𝐺𝑖 𝑡2, 𝑥, 𝑦 − 𝐺𝑖 𝑡1, 𝑥, 𝑦  





Radial functions pertaining 

to different nucleation 

mechanisms.  

The blue curve  indicates 

heterogeneous CSH 

nucleation from the surface 

of the dissolving C3S 

particles, whereas  

the red curve indicates 

homogeneous growth from 

the CSH seeds dispersed in 

the cement pores. 





CSH seeded 

CSH seeded 





Hydration process 





Thank you  

for your attention ! 


