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BACKGROUND THE CONCEPT OF AQUIFER MODIFICATION
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1. MQ (electrolyte-free) water (Millipore, Elix®5-Milli-Q® Gradient A10). 0.03 : 0 T at 0-06““" r 0 e A
Electrical conductivity: 0.054 yS/cm at 25°C. e SerE vie e
2. EPA (electrolyte-rich) water (U.S. EPA moderately hard standard water)[mg/L]:
Na*] :2(6.8' [K*}l:Z.B' [éa”] : 13(.8'[Mgz+] 111.2:[CI'] :y2_2. 1SO,%71:79.3: [NO3')][:O.96/' ] Mean breakthrough curves of nZVI (measured as Fe,.,) before and after injection of
[HCO,]:67.3; Electrical conductivity: 297 yS/cm at 22.6°C. different solutions of aquifer modifiers. n is number of replicates. Error bars show

................................................................ standard deviation for n>3.

Nanofer 255 suspension (polyacrylic acid coated-nZVI, Nanoiron, s.r.0., CZ) (A) Modification of sand surfaces with lignin sulfonate (LS) solutions in electrolyte-free
B2l concentthion' 1 g|:}Ly Y ' e ' (MQ) water increases the mobility of nZVI independent on LS concentrations. (B) Only after

................................................................ aquifer modification with 10 mg/L of humic acid (HA) solution in MQ water the mobility of
AQUIFER MODIFIERS nZVI was improved.

1. Water-soluble sodium lignin sulfonate (Otto Dille® Baeck GmbH & Co. KG, DE).
2. Water-soluble sodium humate (Humintech® GmbH, DE).

In electrolyte-rich (EPA) water is nZVI practically immobile. (C) Aquifer modification with LS
solutions in EPA water does not improve mobility of nZVI. (D) Only after aquifer modification
with 10 mg/L of HA solution in EPA water mobility of nZVI was improved.
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CONCLUSIONS
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m\ #* The € potential of sand decreased when its surface was modified with the
O solution of modifiers prepared in MQ water, but not in EPA water.
Tentative structure of lignin sulfonate monomer Tentative structure of humic acid monomer
Source: http://www.chemicalregister.com Source: doi:10.1039/b0018690

* The two types of modifiers have different effects on the nZVI transport
depending on the type of water.

CHARACTERIZATION OF MATERIALS

¥ Aquifer modification with different concentrations of lignin sulfonate (LS) in
MQ water shows a potential to increase mobility of nZVI with the Fe,_,
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g o + + x L rn= g = + el waters enhances mobility of nZVI, while the higher concentrations show no
& oo x de: 2.8 um + & ool x e 2 + + effect on mobility of nZVI.
NS NS
T | | 7 # Further work will be dedicated to better understanding the mechanisms
Zeta (¢) potential of nZVI (calculated from the electrophoretic mobility) and of sand behind these observations.
(calculated from the streaming potential) measured in a sand column modified with lignin
sulfonate (A) and humic acid (B) solutions in MQ and in EPA water. Note that the C This research receives funding from the European Union's Seventh Framework
potential of both sand and nZVI is significantly lower in MQ than in EPA water and that the Programme FP7/2007-2013 under grant agreement n°309517.

nZVI aggregates are larger in EPA than in MQ water.
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