Introducing Initial findings on geochemical interactions of monovalent-
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partial desalinated water infiltration into a salinated dune sediment

Background and motivation

g_ | o _ saline surface =~ P
Due to increasing water demand and groundwater contamination, techniques, water " rent colect ¢ water
such as seawater desalination with subsequent managed aquifer recharge é FEAEEEALANOOE #4440 44 P
(MAR), need to be adapted, securing global fresh water resources. Current | = 00 QQ (o) QQ §§%
desalination plants are cost and energy intensive and the desalinized product o '°'r‘;;‘n'“"’;§;m 2E 3
water (DSW) needs to be post-treated to increase the total dissolved solids - ¢ C % O
(TDS) concentration. Therefore, it might not be necessary to remove the - - ¢ (2. 8§ S
divalent ions. S Q}o D D ZED
> Aim of the cooperative project “InnovatlON?”: > “‘”“,:’n':z"m’:;:?m SRR
Development of a monovalent selective membrane for water desalination Q %
that Needs less energy and provides a purposeful removal of contaminants In Saline - 8 Groundwater
the groundwater (e.g.: Na*, Cl, NOy’). As one potential application of the groundwater recharge
monovalent-partial desalinated water (PDW) is its recharge into aquifers. |

Fig. 1: Principal scheme of the monovalent selective water treatment (https://innovat-ion.webspace.tu-dresden.de/en-US).

~ Infiltration of DSW / PDW | However, the recharge water then differs chemically from natural pore and
- Geochemical interactions between water and sediment - groundwater: Chemical disequilibrium during MAR triggers geochemical
‘ ‘ reactions between water and sediment

- Depend on the sediment characteristics and need to be investigated for the
special infiltration site (e.qg.: [1], [2], [3])

- Cation exchange Is the main geochemical process by DSW infiltration [2], [5]

- Ca?* concentration of inflow water is controlling factor for ongoing chemical
processes (2], [4], [5]

- Recharge with monovalent PDW might mitigate geochemical disequilibrium

and resulting reactions
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Cation EII:h.EI'IQE / Mineral dIESﬂ:IUtIDﬂ Shlﬁlﬂg rE_':_'DH Fﬂﬂdltmﬂﬁ : Table 1: TDS and pH of inflow and outflow water.
Desorption (e.g. Calcite) (Mobilization of
trace elements)
TDS [g/]] 53 | 0.006 | 0.9
Fig. 2: Schematic geochemical reactions induced by infiltration of water with lower salinity than natural groundwater (modifier after [4]). » oH Inflow 7 95 3.90 7 71
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Fig. 4: Inflow and Outflow concentration of the most relevant ions during conditioning phase and changing water type infiltration (Day 0). Process UnderStanding
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