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doMBRE So0Il strengthening, a little history

www.zerobrownfields.eu

 Classical soll strengthening

STEP ONE: STEP TWO: STEP THREE: STEP FOUR:
PREDRILLED COMPACTION § INSERT COMPACTION BEGIN PUMPING VITHORAW CASING
GROUTING HOLE TO GROUT CASING IN LOW SLUMP COMPACTION | AS STAGES ARE COMPLETE
DESIRED DEPTH PREDRILLED HOLE. GROUT MIX IN STAGES UNTIL THE HOLE 1§
F AND WITHDRAW AT COMPLETE
CONTROLLED RATE
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ABMBERE Liquid grouting
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ABMBERE Scale up

www.zerobrownfields.eu

 Classical soll strengthening

5cm 1m

1D 2D 3D
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ABMBERE Proof of Principle
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CaCl, +2NaHCO, — CaCO, +2NaCl + CO,

21 oktober



Qx\‘ Column experiment
AOMBRE
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21 oktober









@9 Results of Short Column Tests
AOMBRE

Bottom
end
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§.® Results Long (1m) Column Tests
ABMBERE

www.zerobrownfields.eu
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Q{P Use In brownfields and function

A0MBRE : :
www.zerobrownfields.eu C O m b I n atl O n t)

 How does this work in a 3D environment?
« With different injection locations?

 And in Sand?

» Can we use the “released/produced” CO,
— stripping VOC
— Improve env properties of Alkaline residues

Tailored & Sustainable Redevelopment towards Zero Brownfields
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AOMBRE 3-step concept
A

Ecogrout Ecogrout

liquids in liquids out

CaSiO, +CO, —» CaCO, + SiO,

aCl, + 2NaHCO, —» CaCO, + 2NaCl + CO,

Tailored & Sustainable Redevelopment towards Zero Brownfields




Ecogrout Ecogrout
liquids in liquids out

Q(P Carbonation:

AOMBRE
www.zerobrownfields.eu rem Oval Of C O 2

Material:

» Steel slag

» Alkaline

» Leaching concern

Evaluation of:

« Particle size

* Residence time

 Liquid/solid ratio
« wetting method

CasSiO, + CO, — CaCO, + SiO,
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Qt\‘ Carbonation:

A0MBRE
www_zerobrownfields.eu rem Oval Of C O 2
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Ecogrout Ecogrout
liquids in liquids out

ep Combination: ecogrout-

AOMBRE '
www.zerobrownfields.eu C a r b O n atl O n

-1 size fraction (<0.85 mm)
-different ecogrout reagent concentrations

Tailored & Sustainable Redevelopment towards Zero Brownfields




.9

AOMBRE

www.zerobrownfields.eu

Combination: ecogrout-
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.9 Carbonated slag:

AOMBRE -
environmental effect

(a) (b)

Ecogrout Ecogrout
liquids in liquids out

carbonation with Mg/Ca

Remediated soil by CO,|

Sealed/streng o
thened with ecogrout
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Ecogrout Ecogrout
liquids in liquids out

CO, capture by
carbonation with Mg/Ca
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AOMBRE Remediation with CO,, s

www.zerobrownfields.eu o smppm (

Sealed/streng-©
thened with ecogrout
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Ecogrout Ecogrout
liquids in liquids out

CO, capture by
carbonation with Mg/Ca
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AOMBRE 3D effect

o stnppm

www.zerobrownfields.eu
Sealed/streng-©
thened with ecogrout

air supply

Pressure sen
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CO; outlet
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Ecogrout
liquids in

Ecogrout
liquids out
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ABMBERE Setup large scale

www.zerobrownfields.eu
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Ecogrout Ecogrout
liquids in liquids out

Q(P Experiments in

AOMBRE '
www.zerobrownfields.eu fl n e S an d
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Ecogrout Ecogrout
liquids in liquids out

M Experiments in coarse sand

AOMBRE
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AOMBRE Conclusions

www.zerobrownfields.eu

We can strengthen soll over signif distance
... combined with CO, based remediation
... which CO, can be captured by slag

— CO, uptake seems stronger than without ecogrout
— Improves leaching behaviour

3D behaviour fundamentally different from 1D
Permeability reduction through CO,

1 technigue in a toolbox, customization needed
— Honeycomb structures?
— Pulsed injections?
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AOMBRE

www.zerobrownfields.eu
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