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Multiscale study of the influence of Magnesium Silicate Hydrate (M-S-H)

|RS IN  precipitation on the chemo-mechanical behaviour of cementitious materials Lm
C. Dewitte(@b) A. Bertron®), A. Dauzeres'@ L. Lacarriere®) M. Neji®@),
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Objectives

I

Context
NUCLEAR WASTE LANDFILL

Limestone

Cigéo Project

Material
Synthetics M-S-H pastes

Magnesium silicate hydrate (M-S-H)

M-S-H precipitation

s

Environment
with Mg

Concrete

Dauzeres et al., CCR, 2016

What’s the mechanical properties of this

new hydrate ?

Cement model pastes

b | MDC — Laboratoire Matériaux et Durabilité des Constructions, 31077 Toulouse, France.

Determine the elastic mechanical properties of II Estimate the impact of the M-S-H precipitation on
the mechanical behavior of concrete.

SEA ENVIRONMENT

[Mg]
50 mmol/L

Industrial cement pastes

, Tri-calcium Colloidal
Magnesium Colloidal dlicate (C.S) e Low pH Cement pastes OPC Cement pastes
oxide nano-silicate 3 Hydrates : Hydrates :
Hydrates :|on|y M-S-H Hydrates 3|0”|V C-5-H C-S-H, Aft, Afm C-S-H, C-H, Aft, Afm
l l l ¢ l l l
M/S~0.78 M/S~1 M/S~1.3 C/S ~1 C/S~13 (C/S~3 C/S ~0.8 C/S ~1.7

Proceeding

Mechanical properties of synthetics

M-S-H pastes
Sample preparation

Si

2 possibilities

Image EDS, MS_0-78 C1_Tamb_24j

AG: 60x. HV: 15kV' WD 17mm et atee
Image EDS, MS_1_C2-2_Tamb_7j

Colloidal silica and 50°C cure have been chosen

Chemo-mechanical characterization

Chemical composition
SEM-EDS, XRD, TGA, NMR

Structural Analysis
Nano-tomography

Micro Mechanical Properties
Nano indentation

Conclusion

SE MAG: 60x HV: 15KV WD: 17mm e RN
Image EDS, MS_0-78 C1_T50 24j

SE MAGL 60X ‘HV- 15KV, WD: 17mrm ' : b
Image EDS, MS_1_C2-2_T50_7j

Chemo-mechanical characterization

Mechanical properties of M-S-H from j§ Va _*
degraded cement model pastes ' "

Sample preparation Degradation

Water C-S-H paste

- MgCl,

1- Contact with Magnesium  2- Decalcification 3- Precipitation of M-S-H

Chemo-mechanical characterization

Chemical composition
SEM-EDS, XRD, TGA, NMR, FTIR

Porosity
B.E.T, Autoradiography, Pwater, Pmer

Micro Mechanical Properties
Nano indentation

Outlooks

I
/\

Synthetics M-S-H from

M-S-H <— degraded cement -
pastes model pastes

> degraded industrial

11
|

M-S-H from

cement pastes

lidation on industrial cement paste

Sample preparation

Degradation

MgCl, S Industrial

cement

i/ paste

Chemo-mechanical characterization

Chemical composition
SEM-EDS, XRD, TGA, NMR, FTIR

Porosity
B.E.T, Autoradiography, Pwater, Pmer

Micro Mechanical Properties
Nano indentation

’

Macro Mechanical Properties
Compressive tests

* Model the mechanical behavior of industrial cement paste
subject to magnesium enrichment.

 Extend the Chemo-mechanical characterization to samples
extracted from the Tournemire URL (Aveyron France).






