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2 billons tlyean [
2680 Mt de (305800 €/t

@ Aggregates

« 400 Millions of tons/year
(France) 1T of Clinker

U
1T of CO»

* 6500 Km of coasts

* 6 autonomous ports

* 69 commercial ports
» 20 departmental ports
France

T Sediment (Mm°) Total
Marine Continental

France 50 6 56 Satisfying the 3R _law

Occidental Europe 118.2 24.8
USA 300 57
China 287 66

@ Dredging

[1] World Bank, (2012).



CONTEXT AND OBJECTIVES

cDeﬁnition - Composition
* _Main mineral constituents
" Quartz,
" Clays,
" Limestone, etc.

Interstitial
Water + Air +
Organic matter
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* _Other constituents
" Organic matter
" Contaminants: PAH, PCB, TBT,
Heavy metals (Fe, Pb, Cr, etc).

~
Bounded clays

by Ca2+

N

Intertitial fluids (Ca2+
and OH-)

L, -
e LUMps limit

(Cabane, 2004)

Fig : Approached structure and behavior of sediment materials when blended 3



CONTEXT AND OBJECTIVES

‘(,)bjectives

Sediments

® PHYSICAL impact
® CHEMICAL impact

© General impact (Tou )
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bMateriaIs
" Cement
o CEMI| 52.5N : Cement :
0 C3S=70%
0 C2S=10%
" Sand

o Normalized Sand ISO,
(/SO679 : 2009) : Quartz

" Sediments
o Sediments treated by flash calcination process

" Other admixtures
o Metakaolin, limestone filler,...
o For comparison purposes

" Water
o Optimization of water demand
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1. Methods

c’Falsh calcination principle

Flame =1200 °C

Gas

Qutput :
Solid +Gas

Solid input

Particle motion

Airinjection
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Refreshing air

7 ) <1
Output - Treated
product 6



c’Falsh calcination optimisation

Optimal

Var.omass  -090 %

Var.mass -331%
o

DSC Amimg)

-2

0.0
-1
--[.2
--0.3
--0.4

~l.05

200

Temperature /°C

0.6

© Equalization Amorphization and Crystallization areas

O Minimization mass loss between [400°C - 800°C ] [] « Activation degree»
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<’Falsh calcination optimisation

*

Density

. ‘
3.15 2.48 294 T 265 = 2.74 2.70 2.65
(g/cm3) - I
BET - .
9194 86207 20641 = 59930 1 94600 9744 9507
area(cm?/qg) - -
TOC (%) 6.1 027 = 099 :
Mass loss (%) 1.9 9.92 0.47 2 170 :
e

ruuumm®

" Major physical modifications (organic matter elimination, etc.)

= Calcination modifies properties (by densification, sintering, etc.).
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<’Falsh calcmatlon otlmlsatlon

" Particle roundlng process
" Composed by submicron particles and gases
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ompressive strength

[ = RM m 5% m10% 015% |

H RM B MSTFCS5 m MSTFC10 OMSTFC15

40,7 4; 40,7
7; 34,7

7 14 28
Age (days)

Compressive stre@ (MPa)

Compressive strenght ( MPa )

N
@)

62,0
59,3

0
@)

ul
o}

D
(o]

W
o}

N
o}

MSTFC = flash calcined sediment based mortars
RM = control mortar without sediments

® The MSTFC5 and MSTFC10 present better performances than RM
B Potentially due to a pozzolanic effect
B Possible dropdown of matrix porosity



MY
REUSD POSSIBILITY

Projects SETARMS, PRISMA, ECOSED, GPMD, SEDIMATERIAUX

self-compacting concrete .
Urban furniture :
Reservoir concrete pavement

11



11l - EXPERIMENTAL RESULTS
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6ctivity index

Tab : Activity index of mortars

achanical activity coeficient y

M
e
N
0
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