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Case study I: A successful treatment programme for Metaldehyde

Acknowledgements: Credit is given to all staff at Arvia Technology Ltd. for all the hard work and critical thinking that has driven, and continues to drive our technology forward. A big thanks also to all of
our contractors and suppliers over the years for their invaluable advice and input into various stages of our technological development.

References:
[1]. Water UK. 2013. Water UK briefing paper on Metaldehyde [online]. Available at: www.water.org.uk/sites/default/files/documents/Policy-Briefings/Water%20UK%20Policy%20briefing%20Metaldehyde%2013%20Aug%202013_0.pdf. [Accessed 04-04-2017].
[2]. Arvia Technology Ltd. ‘Product – Arvia Organics Destruction Cell’ [online]. Available at: www.arviatechnology.com/product/ [Accessed 04-04-2017].
[3]. FERA, (The Food and Environment Research Agency), Pesticide Usage Statistics [online]. Available at: http://pusstats.csl.gov.uk/myindex.cfm [Accessed 05-04-2017]
[4]. Environment Agency. 2009. The determination of Metaldehyde in waters using chromatography with mass spectrometric detection methods for the examination of waters and associated materials [online] Available at: www.gov.uk/government/uploads/system/uploads/attachment_data/file/316782/Metaldehyde-226b.pdf. [Accessed 04-04-2017]. 
[5]. Matthias, R., Mueller, M.S., Loos, M., Singer, H.P. 2015. Quantitative target and systematic non-target analysis of polar organic micro-pollutants along the river Rhine using high-resolution mass spectrometry - Identification of unknown sources and compounds. Water Res. 87, 145-154.
[6]. Chevre, N., Mallard, T., Loepfe, L., Slooten, K.B.V. 2008. Determination of water quality standards for chemical mixtures: extension of a methodology developed for herbicides to a group of insecticides and a group of pharmaceuticals. Ecotox Environ Safe. 71 (3), 740-748.
[7] GWI, (Global Water Intelligence), Micro-managing the emerging threat of micro-pollutants, Volume 18, Issue 8, August 2018 [online]. Available at: https://www.globalwaterintel.com/global-water-intelligence-magazine/ [Accessed 29-08-2017]
[8]. Nabeerasool, M.A., A.K. Campen, D.A. Polya, N.W. Brown & B.E. van Dongen (2015). Removal of Metaldehyde from water using a novel coupled adsorption and electrochemical destruction technique. Water. 7, 3057 – 3071

www.arviatechnology.com

• The Arvia™ process is a coupled adsorption and electrochemical regeneration process, which was developed as a spin-off from the University of Manchester in 2007. The process has 
been shown to be effective for the removal of a variety of organic pollutants in drinking waters and wastewaters alike.

• The effectiveness of the Arvia™ process has been comprehensively demonstrated for a common Molluscicide, Metaldehyde, and a systematic fungicide, Oxadixyl, for which 
concentrations in water designated for human drinking have frequently breached UK and EU regulatory limits of 0.1 μg/l in recent years [1]. Furthermore, a wide range of 
pharmaceutical compounds, endocrine disruptors, carcinogens and environmental disruptors found in wastewater can be treated in much the same way - and to below regulatory 
limits - using the process.

• Arvia’s Organics Destruction Cell (ODC) consists of a pair of electrodes, a patented conductive adsorbent Nyex™ and a separator membrane [2].

Introduction

Metaldehyde is a selective pesticide used by farmers and gardeners 

to control slugs and snails in a wide variety of crops [1]. 
• Between 2008-2012, over 1400 Tonnes of Metaldehyde was used in 

the UK alone [3]. 
• It is estimated that over 8% of arable cropland in the UK is treated 

with this Molluscicide [4]. 
• Existing traditional treatment technology available on the UK market 

is not able to treat Metaldehyde safely and efficiently.

• Removal of Metaldehyde has been demonstrated to below EU/UK regulatory limits [8], and the efficacy of our technology has resulted in the deployment of a demonstration plant with a major water company in the UK 
specifically targeted at the treatment of water contaminated with the recalcitrant Molluscicide.

• Removal of Oxadixyl has been conclusively demonstrated.
• A range of organic compounds which are of concern due to characteristics such as persistence, acute toxicity, reproductive/developmental effects on ecosystems, bio magnification or carcinogenicity – can be 

successfully eliminated from the water without chemical addition or known generation of toxic by-products.
• Scaled up, the technology is currently being rolled out across the UK and internationally for demonstration stage testing.

Conclusions and further work

Figure 2 – Metaldehyde removal from tap water. Experimental setup was 
in pendulum passes, with each treatment pass representing 24h 
treatment.

Successful treatment of  Metaldehyde by the Arvia™  process to below the EU/UK 
regulatory limit is shown below in Figure 2.

• Arvia Technology Ltd. have developed a cost effective solution to 
the problem that metaldehyde poses.

• A full scale demonstration plant has been deployed for use by a 
major UK water company for metaldehyde remediation. 

Figure 1  shows our flagship treatment tank (ODC22-100) readily 
integrated and fully containerised ready for deployment to our 
customer’s site. The unit has a hydraulic flow capacity of ca.11 m3/h.

Case study III: Comprehensive treatment of pharmaceuticals

Figure 3 – Feed and outlet (pre and post-treatment) concentrations of commonly found micro-pollutants - Ciprofloxacin, 
Carbamazepine, Diclofenac [7], and Ibuprofen are shown in µg/l – all plotted against time in hours. 
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Improvements in analytical techniques coupled with tightening legislation 

[5] means that there is need for innovative methods to treat water as 
traditional technologies are failing to remove organic contaminants to meet 
discharge consents.

• While individual organic compounds may not present particularly high 
toxicity alone, mixtures of contaminated waters may pose cumulative 
effects greater than the sum of risks posed by individual contaminants 
due to inherent difficulty in Eco-toxicological quantification of mixtures of 
chemicals [6].

• Arvia’s technology has proven to be capable of removing problematic 
compounds, including those specified in EU and UK regulations – some of 
the strictest in the world.

• Figure 3 shows the graphical representation of the data obtained for the 
individual compounds. The initial waste was composed of a cocktail of 
compounds and the waste was treated in a once-through mode.

• The average energy required for treatment was ca. 0.1 kWh/m³.

Arvia Technology perfectly suited for treatment of a wide variety of pharmaceuticals 
and recalcitrant organic contaminants.

Figure 1 – Arvia’s ODC 22-100.
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Oxadixyl is a systemic fungicide commonly used for seed treatment.

• Oxadixyl was historically applied for the blight treatment of potatoes 
but has been banned since 2003.

• Residual concentrations of Oxadixyl have recently been detected in 
Jersey water. 

• The regulatory limit for Oxadixyl is 0.1 µg/L. 
• Arvia™ conducted a process trial with successful removal of oxadixyl 

from 0.123 µg/L to <0.005 µg/L. 
• Current discussions are centred on plant sizing.

Case study II: A successful treatment programme for Oxadixyl
Determinand Inlet – µg/l Outlet – µg/l

Diuron 0.010 <0.003

Clomazone 0.003 <0.002

Oxadixyl 0.123 <0.005

Metalaxyl 0.002 <0.002

Metazachlor 0.021 <0.002

Ethoprophos 0.003 <0.002

Primiphos-ethyl 0.001 <0.001

2,4-D 0.015 <0.007

Atrazine Desethyl 0.003 <0.001

Atrazine Desisopropyl 0.010 <0.001

Boscalid 0.009 <0.005

Carbendazim 0.004 <0.001

Clopyralid 0.008 0.005

Fluazifop-butyl 0.001 <0.001

Gamma-HCH 0.009 <0.001

MCPP (Mecoprop) 0.005 <0.003

Terbutryn 0.001 <0.001
Table 1 –Oxadixyl removal by the Arvia Process in raw water

• Table 1 shows the analytical results obtained from 

the process trial for treating oxadixyl. 

• Process trial successfully removed oxadixyl from 

raw water supplied by the customer to below the 

regulatory limit.
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