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B ACKGROUND

Stabilisation and solidification techniques can be effective approaches to the
treatment of soils contaminated with metals. Conventional approaches use cement,
lime, pulverised fuel ash (PFA), ground granulated blast-furnace slag (GGBS) or
thermoplastics, which, although they can be effective, all have significant draw-backs
in terms of their safety, long term effectiveness and environmental suitability.

Application of ViroSoil™ Technology will remove many of the problems associated
with conventional approaches.

VIROSOIL™ TECHNOLOGY

ViroSoil™ Technology is a total treatment solution incorporating a range of
toxicologically safe formulations, ViroBind™ reagents, which when added to soils
immobilise heavy metals and phosphate.

ViroBind™ reagents have a high charge-to-mass ratio and a high surface area-to-
mass ratio. They are composed of up to 80% of solid grains 10um or less in dry
powder or slurry, are highly insoluble and non-dispersive in water, displaying rapid
settling characteristics and producing a stable sediment when applied directly to
water.

Metals in the soil profile are bound in a non bio-available, non-leachable form, limiting
the potential for translocation into the surrounding environment or their absorption by
plants or animals. In this manner metals are permanently immobilised even under
acidic conditions. Binding occurs rapidly, with leachable levels significantly lowered
within 48 hours. Soluble phosphate is bound by an adsorption mechanism whereby
available phosphate is not released to the surrounding soil but is still available to
plants via a slow release osmotic mechanism across the plant root nodules.

ViroSoil™ Technology can remediate contaminated land to a standard that would
allow the use of in-situ treatment. In this way, no soil would leave site, significantly
reducing traffic movements and landfill costs and ensuring that the project is
managed in an environmentally sustainable manner. Even when a “dig and dump”
approach is required, landfill costs can be reduced as treatment with ViroSoil™
Technology can re-classify soils according to the WAC guidelines due to the non-
leachable properties of the treated soil.

Proven odour abatement properties give added value to the use of ViroSoil™
Technology where mercaptans, methane and hydrogen sulphide gases can be
simultaneously removed during the mixing phase of the contaminated soil with
ViroBind™ reagents.

ViroBind™ reagents have excellent acid neutralisation properties (neutralisation
capacity of up to 14 moles/kg) allowing soil acidity to be neutralised in and around
the treatment area. Application also helps maintain a healthy sustainable soil horizon
by adding macro and micro nutrients in plant available forms and increasing soil
moisture retention.
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ViroSoil™ Technology is also highly effective for the treatment of dredgings and
sediments. Its excellent neutralisation capacity, high iron sorption characteristics and
the absence of hydrogen carbonate minimises the catalytic oxidation of sulphides.

VIROSOIL™ TECHNOLOGY: OPERATION AND APPLICATION

ViroSoil™ Technology solutions offer many advantages over the conventional
alternatives. These include:

Better treatment performance. ViroSoil™ Technology solutions outperform
conventional techniques both in how rapidly leachate contamination is
reduced, and in the extent and longevity of soil remediation.

Ease of deployment to the contaminated zone.  ViroBind™ reagents are
safe to use, in contrast to significant health and safety concerns when using,
for example hydrated lime, cement, PFA, GGBS or thermoplastic-based
treatments. Application of ViroBind™ reagents is operationally simple, being
most effective when it is intimately mixed with the material to be treated as a
dry powder (Figure 1). Spray irrigation with reagent slurries has also proved
successful.

Figure 1: Application of ViroBind™ reagent

Versatility of Reagents. Alternative formulations of ViroSoil™ Technology,
each with unique physical characteristics to suit specific environmental
situations, can be applied. For example, mildly contaminated leachate from
land drainage can be treated to remove metals by passing it through columns
of pelletised ViroBind™ reagent, whereas an acidic, highly contaminated soil
would be treated with the direct addition approach using a more alkaline
reagent.

Application across a wide range of soil types. Soil conditions do not impair
the treatment efficiency of ViroSoil™ Technology unlike conventional
alternatives. Inorganic ViroBind™ reagents do not alter soil oxygenation (as
PFA can), and its performance is not affected by organic contaminants, or
aluminium and iron salts within the soil.
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Ecologically safe reagent promotes the recovery of flora. Toxicological
studies and field experience have shown that ViroBind™ reagents have only
positive ecological impacts. Growth tests have shown that in soils and
sediments treated using ViroSoil™ Technology, re-colonisation by flora is both
rapid and enhanced (Figure 2). This is in contrast to some conventional
treatment approaches, where the long-term capability of treated soils to
recover ecologically is of particular concern.

Figure 2: Re-vegetation of soils treated with ViroSoil™ Technology (right) compared
with untreated soil (left).
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METAL BINDING EFFICIENCY

Table 1 outlines the results of analysis from the treatment of a contaminated site in
Cartagena, Spain. Untreated samples were taken from the site, mixed with de-
lonised water and analysed for levels of leachable metals in the liquid fraction. Soil in
the contaminated area was then thoroughly mixed to create homogeneity, followed by
the addition and mixing of ViroBind™ reagent. After an incubation period of 2 days, 7
samples of treated soil were taken for analysis.

Table 1: Results of analysis, soil remediation Cartegena

Zn Cd
Untreated
1 6.96 550.50 1.02 1.64 1501.00 18890.00 4.63 0.08 0.20 0.00
2 6.61 463.80 5.54 9.10 3658.00 4534.00 5.58 0.06 0.13 0.00
3 6.85 712.90 2.46 6.03 18580.00 8770.00 6.11 0.06 0.11 0.00
4 7.18 192.70 0.68 0.38 6043.00 1035.00 1.76 0.03 0.01 0.00
5 7.38 244.00 0.29 1.92 1721.00 1886.00 1.49 0.03 0.04 0.00
Treated
1 8.92 0.07 0.03 0.00 0.51 13.18 0.09 0.01 0.09 0.00
2 9.01 0.02 0.03 0.00 0.27 11.79 0.07 0.01 0.08 0.00
3 9.46 0.01 0.03 0.00 0.11 5.56 0.07 0.01 0.08 0.00
4 9.42 0.02 0.02 0.00 0.18 5.54 0.11 0.01 0.07 0.00
5 9.28 0.02 0.02 0.00 0.23 7.61 0.09 0.00 0.06 0.00
6 9.34 0.02 0.02 0.00 0.20 9.11 0.08 0.01 0.06 0.00
7 9.13 0.03 0.02 0.00 0.18 5.80 0.08 0.01 0.06 0.00
8 9.94 0.01 0.02 0.00 0.09 0.02 0.05 0.00 0.05 0.00

Results show significant reductions in the levels of all metals within each sample.
However, as cadmium levels were still above target, a different formulation of
ViroBind™ reagent, to specifically target cadmium, was added to a section of the
mixed, untreated soil. Treated sample 8 shows the results of this approach, with
cadmium levels reduced to 0.02mg/litre.

CONCLUSIONS

Use of ViroSoil ™ Technology neutralises soils and permanently fixes any metals
present eliminating the risk of metal contaminated leachates being generated and
impacting the surrounding environment. ViroBind™ reagent is safe to handle and is
ecologically benign, with advantages over the conventional stabilisation treatment
alternatives. In conclusion ViroSoil™ Technology offers an alternative total solution
approach to land remediation that is efficient, cost effective and environmentally
sustainable.
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