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CONTEXT AND OBJECTIVES 

[1]  World Bank, (2012).

Solid wastes: 2 billons t/yean [1]

Cement industry: 2680 Mt de   30- 50  €/t  

 

Satisfying the 3R law
Reduce

 Reuse 
Recycle 
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•  Main mineral constituents
 Quartz,

  Clays,
  Limestone, etc.

•  Other constituents
 Organic matter
 Contaminants: PAH, PCB, TBT, 
Heavy metals (Fe, Pb, Cr, etc).

Fig : Approached structure and behavior of sediment materials when blended

(Cabane, 2004)

Definition - Composition

CONTEXT AND OBJECTIVES 
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❶ PHYSICAL impact

❷ CHEMICAL impact

❸ General impact (ou )
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MATERIALS AND METHODS

Materials

 Cement
o CEMI 52.5N : Cement : 

o C3S  70%
o C2S  10%

 Sand
o Normalized Sand ISO, 
  (ISO679 : 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

II – MATERIALS AND METHODS

Falsh calcination principle
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III – EXPERIMENTAL RESULTS

Falsh calcination optimisation

Optimal 

range

❶ Minimization  mass loss between [400°C – 800°C ]  « Activation degree»

❷ Equalization Amorphization and Crystallization areas
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Falsh calcination optimisation

Materials
Cement
CEM I
52.5 N

Raw sed 
120μm
(RS)

Calcined 
sediment
(STDC)

Flash 
calcined 
sediment
(STFC)

Matakaolin
(MK80)

limestone 
fillers

(LF80)

Natural 
Sand (NS)

Density 
(g/cm3)

3,15 2.48 2,94 2.65 2.74 2.70 2.65

BET 
area(cm2/g)

9194 86207 20641 59930 94600 9744 9507

TOC (%) --- 6.1 0.27 0.99 --- --- ---

Mass loss (%) 1.9 9.92 0.47 1.70 --- --- ---

 Major physical modifications (organic matter elimination, etc.)

 Calcination modifies properties (by densification, sintering, etc.).

III – EXPERIMENTAL RESULTS
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Falsh calcination optimisation

9
 Particle rounding process
 Composed by submicron particles and gases

Pyrite

Calcification 
+ 

Cimentation

III – EXPERIMENTAL RESULTS

RAWRAW

CALCINED CALCINED
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Compressive strength

 The MSTFC5 and MSTFC10 present better performances than RM
 Potentially due to a pozzolanic effect
 Possible dropdown of matrix porosity
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 )III – EXPERIMENTAL RESULTS

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



Projects SETARMS, PRISMA, ECOSED, GPMD, SEDIMATERIAUX

Urban furniture
Reservoir concrete pavement

Aggregates

Road Dyke

self-compacting concrete
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REUSD POSSIBILITY
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Activity index

 Bolomey (1925)  De Larrard 
(2000) 

 
Mechanical 

resistance (MPa)
Activity at 28 jours

  7 days
28 

days
 (%) Bolome

y
De 

Larrard  

Error

RM 38,09 55,3 25 1 1 1,068 6,34%

MSB 35,65 45,15 25
0,80

1
0,494 0,578

14,56
%

MSTFC 31,51 52,93 25
0,95

7
0,885 0,949 6,72%

MSTDC 40,21 49,70 25
0,89

8
0,725 0,791 8,37%

MMK80 41,61 54,05 25
0,97

7
0,939 1,004 6,47%

MFC80 42,31 50,57 25
0,91

4
0,769 0,833 7,76%

MSN12
0

38,66 46,65 25
0,84

3
0,571 0,648

11,81
%
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 high pozzolanic potential of flash calcined material ( 

Tab  : Activity index of mortars

III – EXPERIMENTAL RESULTS
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CONSEIL D'ÉCOLE - 28 MAI 2019

FOUNDING MEMBERS OF THE CHAIR: CIRCULAR ECONOMY OF 
SEDIMENTS ECOSED DIGITAL 4.0
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