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The Discussers read with interest the paper by Ghadr et al.
(2022) (the Authors); the research topic being particularly
important for various regions of the world regarding the main
goals of dust suppression and wind-driven soil erosion control.
In their paper, the Authors proposed a new approach for stabi-
lization of dune sand deposits, whereby ground rubber (GR)
material and colloidal nano-silica (NS) hydrosol are mixed
with the sand, such that a thin, porous and lightweight crustal
layer could be formed on the sand deposit for limiting the dust
deflation. The Authors report that this GR-NS sand treatment
preserves, and may even enhance, the sand’s open pore struc-
ture, such that the engineered crustal layer would not disrupt
the soil’s biogeochemical cycles. For optimal strength and post-
peak performance, the Authors recommend the additions of 5
wt.% GR and 15-25% NS to the test sand (investigating cal-
careous Urmia Lake sand), whose constituent particles ranged
0.08-3.2 mm in size, as evident from Fig. 2 of their paper.

In geotechnical engineering applications, waste-tire-derived
aggregates (TDAs), including GR, have merits as alternatives or
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partial replacements for natural soils and aggregates; for instance
(i) as additives for the stabilization of expansive soils, (ii) for
construction of highway embankments and pavements, (iii) as
lightweight backfills to bridge abutments and retaining walls,
(iv) for improving the liquefaction resistance of silty sand (e.g.,
see Ghadr et al. 2021; Khatami et al. 2020; Raeesi et al. 2020;
Shahrokhi-Shahraki et al. 2020 and Soltani et al. 2019, 2020,
2021, 2022a, b). Notwithstanding their engineering performance
benefits demonstrated for the above-mentioned applications,
when considering the widespread use of TDA/GR material
in the stabilization of the surface layer for dune sand deposits
(as proposed by the Authors), it is the Discussers’ perspective
that the environmental and ecotoxicological concerns are to the
fore. While on the one hand the Authors say that “both NS and
GR count as eco-friendly (page 2 of 11 of their paper)”, they
subsequently describe the GR additive as “a complex mixture
of polybutadiene, polyisoprene, elastomers, and styrene-buta-
diene compounds” (page 4 of 12) and later they acknowledge
that “waste tire in soil is a potential source of groundwater
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contamination, and a potential cause of increasing chromium,
iron, copper, nickel, and zinc ionic load in clayey soils, and to
a lesser extent in granular soils (page 11 of 12 of their paper).”
As elaborated in the following paragraphs, from the Discussers’
perspective, there are various environmental concerns regard-
ing the proposed GR-NS-treatment application for crustal layer
stabilization of dune sand deposits.

Firstly, there is the potential toxicity of leachates contain-
ing heavy metals and other chemicals common in TDA/GR
materials, as well as the microplastic particles (Goli et al. 2022;
O’Kelly et al. 2022) derived from weathering and physical
breakdown of the GR additive in-situ, as sources of contamina-
tion to the terrestrial environment. Tallec et al. (2022) empha-
sized that the use of rubber-based products (e.g., crumb rubber
granulates) can induce “rubber contamination” by the release
of micro-rubber and/or constitutive compounds (added during
manufacturing processes and subsequently) leached out by the
action of water. For instance, according to Azizian et al. (2003),
crumb-rubber asphalt concrete leachates contain a mixture of
organic and metallic contaminants, with benzothiazole, 2(3H)-
benzothiazolone (organic compounds used in tire-rubber man-
ufacturing) and the metals mercury and aluminum leached in
potentially harmful concentrations (exceeding toxic concentra-
tions for aquatic toxicity tests). Halsband et al. (2020) reported
that a cocktail of organic additives and metals readily leached
from crumb rubber (into seawater), with the most abundant lea-
chate components being benzothiazole, zinc, iron and cobalt, as
well as detectable levels of organic pollutants, such as polycyclic
aromatic hydrocarbons (PAHs) and phenolic compounds. From
the studies by Sourkovi et al. (20214, 2021b), it is evident that
leachates from waste tire fractions are phytotoxic to highly phy-
totoxic for higher plants, and based on their findings, it could be
concluded that tire-derived materials are not recommended for
usage as granulate in direct contact with the environment. Leif-
heit et al. (2021) studied the effects of tire particles at environ-
mentally relevant concentrations on plant growth, soil pH and
key ecosystem processes of litter decomposition and soil respi-
ration. Addition of tire particles was found to negatively affect
shoot and root growth at low concentrations and also altered
a number of biogeochemical soil parameters that can further
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effect plant performance. Research by Skoczyriska et al. (2021)
confirmed that proper toxicological risk assessment of recycled
rubber used cannot be based on a limited set of target analytes
alone, while ignoring many other hazardous compounds present
in GR. Their obtained results emphasize the need for expanding
the list of target compounds analyzed in GR.

Secondly, considering the open-pore structure produced
for the GR—NS-treated crustal sand layer (as described by the
Authors), the Discussers would have concerns on the impact to
ambient air quality arising from the GR additive’s exposure to
air, ultraviolet-light and heat (i.e., leading to potential release of
volatile and semi-volatile organic compounds (Liu et al. 2000)).
Thirdly, addition of 5 wt.% GR material (of black color) to the
surface layer of calcareous dune-sand deposits (as the Authors
propose in their GR—NS treatment for forming a stabilized crus-
tal sand layer) would produce an expected (negative) visual
impact on the landscape.

Hence, from the Discussers’ perspectives, comprehensive
studies on these environmental aspects are deemed essential
before countenancing the field application of the proposed
GR-NS-treatment approach for crustal layer stabilization
of dune sand deposits, in general, and particularly for the
calcareous dune sands (of the Urmia Lake area). The extent
of leachate and mutual relations in different environments
that may result from the use of tire-derived products in civil
engineering applications is not fully quantified. From the
Discussers’ experience, GR-additive leachate studies should
be conducted under different environmental conditions (pH
and/or liquid to solid ratios). We therefore believe that fur-
ther comprehensive studies are needed in these areas.
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