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Complementary expertise in
mineralization guiding Industrial
technologists to mineralise CO,
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Precipitate rates of MgCO, is 6 orders of
magnitude slower than CaCO, (300K)
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Research hypothesis

Natural solutions are far from pure water, are rich in ions, making solution
environments highly influential on molecular processes controlling
magnesite crystallization: Mg-dehydration, nucleation & growth
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Specific effects of background electrolytes on mineral growth and dissolution can be interpreted on the basis / '
of the ability of ions to modify solute hydration, in a similar way to the systematic effects of inorganic ions / \
on precipitation, structure and function of organic macromolecules (i.e., the Hofmeister effect). Here, the f \
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McKenzie’s hypothesis: “bisulfides delivered by sulphate reducing bacteria could promote natural dolomite [MgCa(CO;)]
formation by catalysing Mg-water dissociation” Sedimentology, 2009, 56, 205
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Weakening of the Mg?* “hydration cage”

Rule #3

To make the hydration shell more labile, an
additive should weaken the hydration
Lcage” around the Mg?* shell
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Molecular-level information from
atomistic simulations and
spectroscopic measurements
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*3° From atomistic description to practical application
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. Formula Additive Abbreviation
Cly Chloride CL
[ Fluoride F
[ lodide |
NOs~ Nitrate NIT
HCO3~ Bicarbonate HCO3
COs* Carbonate co3
S04%~ Sulphate S04
HS™ Bisulfide HS
HCOO~ Formate HCOO
| | crcoor Acetate CH3C00
PO4* Phosphate PO4
HPO4%~ Hydrogen Phosphate HPO4
H2PO4~ Dihydrogen Phosphate H2PO4
Si0s?" Metasilicate slo3
C2HeNSO3™ Taurate TAU
C204% Oxalate C204
C7Hs05~ Salicylate SAL
CeHs073~ Citrate CIT
CaHeNSO3~ Taurate TAU
C4HgNO42~ Aspartate ASP
CaH406> Tartrate TAR
C4H4052 Malate MAL
CsHaONH2™ Amino phenolate PHENAM
CaHsNO>~ Glycinate GLY
CsHgNO4~ Glutamate GLU
CaHeNO42 Aspartate ASP
CeHsO™ Phenolate PHEN
C3H;,02 | Isopropyl alcohol ionic IPA
CsOsH16>~ | Polyethylene glycol PEG
SiFg?™ Hexafluoro Silicate SIF6

Database of solution additives
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Project status

Intellectual enhancement

2019

2020

2021

WP1
WP2
WP3

WP4

Feedback

érocess control & Upscale

Vv WP1 Mg-dehydration

Generation 1

Generation 2

Generation 3

WP2 Nucleation: ongoing experiments at Grenoble (Raman) and Granada (AFM, TEM, titration)

VvV WP3 Growth

WP4 Upscaling: design of flow cell for in-situ mineralisation neutron experiments; first experiment
with prototype at ISIS Neutron Source (UK) in early 2021
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