
FKTA POSTGRADUATE COLLOQUIUM 2023 

_____________________ 
* Corresponding authors: farrahaini@unimap.edu.my 
 

 
Streamlining Metaldehyde Removal from Wastewater: A Mini Review 

 
Nur Salsabila Kamarudin1, Farrah Aini Dahalan1,2,*, Masitah Hasan1,2 

 
1Faculty of Civil Engineering & Technology, Universiti Malaysia Perlis (UniMAP), Perlis, Malaysia 

2Centre of Excellence for Water Research and Environmental Sustainability Growth (WAREG),  
Universiti Malaysia Perlis (UniMAP), 02600 Arau, Perlis, Malaysia 

 
 

ABSTRACT 
 
This mini review examines current methods and technology for effectively removing 
metaldehyde from wastewater, addressing its persistence and environmental effects. 
Adsorption advancements are evaluated for efficacy, cost-effectiveness, and environmental 
sustainability in this article. This analysis synthesizes recent research to optimize 
metaldehyde removal techniques and provides a comprehensive summary of viable 
wastewater treatment and environmental protection methods. 
 
Keywords: Metaldehyde, wastewater treatment, adsorption, coagulation-flocculation 
biodegradation. 

 
  
1. INTRODUCTION 
 
Metaldehyde is a potent molluscicide and an active element in slug pellets used to protect crops, 
especially paddy. Its high solubility and low molecular weight make it highly mobile in the 
environment [1]. Metaldehyde primarily enters water sources as a diffuse contamination from 
agricultural areas [2]. However, metaldehyde in wastewater harms the ecosystem and must be 
removed. Metaldehyde pollutes water and causes drinking water compliance issues.  
 
Metaldehyde is currently removed from wastewater by adsorption, biodegradation, improved 
oxidation techniques, and the use of nanoparticle catalysts [3]. However, these current techniques 
have limitations. To provide a detailed overview of efficient wastewater metaldehyde removal 
technologies, this study compared the removal methods, assessed their drawbacks, and discussed 
the most sustainable method. Using existing knowledge, this review intends to develop more 
sustainable and effective metaldehyde removal technologies from wastewater. 
 
 
2. OVERVIEW OF METALDEHYDE CONTAMINATION IN WASTEWATER  
 
Metaldehyde contamination in wastewater is significant because it may harm water quality and 
ecosystems. It can enter wastewater systems from agricultural runoff and domestic use. It is a 
persistent, mobile, and toxic (PMT) molecule due to its long-term environmental presence and 
ability to harm species [4].  
 
Metaldehyde has been linked to animal poisonings and deaths, particularly in dogs [5]. Also 
explored were the effects of metaldehyde on non-target aquatic macroinvertebrates [6]. It has 
been demonstrated that metaldehyde reduces the survivability of macroinvertebrates through a 
combination of field and laboratory research. A previous study investigated the developmental 
toxicity of metaldehyde on Lymnaea stagnalis embryos [7]. It demonstrates that the non-targeted 
pond snails exposed to metaldehyde experience decreased hatching success and embryo growth. 
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3. METALDEHYDE REMOVAL FROM WASTEWATER 
 
Several effective methods can be used to remove metaldehyde from wastewater. Adsorption, 
coagulation-flocculation, and biological degradation through specific microorganisms or 
treatment systems are some viable options. Photocalysis, membrane treatment and Advanced 
oxidation processes (AOP) can also break down metaldehyde into less harmful substances.  
 
3.1  Adsorption 
 
Adsorption is a method of removing pollutants from wastewater using an adsorbent material. 
Adsorption of metaldehyde from wastewater is a promising way to reduce its content in water. A 
solid surface like activated carbon or biochar binds metaldehyde molecules, removing them from 
water [8]. Powdered activated carbon (PAC) has been proven to adsorb metaldehyde from water 
[9]. PAC adsorbs organic molecules like metaldehyde well due to its high surface area and 
abundance adsorption sites.   
 
Adsorption is effective in removing a broad spectrum of pollutants, can be used with other 
treatment methods to maximize pollutant removal, and is the most cost-effective way for 
wastewater treatment, according to prior research [10]. However, saturation of the adsorbent 
may ensue, resulting in a decline in efficiency and it can be challenging to dispose the used 
adsorbent [11].  
 
3.2  Coagulation-Flocculation 
 
Coagulation-flocculation is a popular process for removing pollutants from wastewater, including 
metaldehyde. This technique involves the addition of coagulants and flocculants to destabilize 
and aggregate particles, enabling their removal via sedimentation or filtration. A study examines 
the use of coagulation and flocculation in the treatment of water and wastewater [12]. It 
emphasizes the significance of choosing coagulants and flocculants based on the features of the 
pollutants.  
 
It has been shown that coagulation and flocculation can remove a lot of different pollutants [13]. 
This method is flexible and can be used with different kinds of wastewater [14]. Scientists have 
investigated using natural coagulants, like tannin and a coagulant made from Cassia fistula seeds. 
These are better for the environment than other coagulants [15]. However, chemical coagulants 
and flocculants are often added to the process, which can affect health and the environment. 
Coagulation-flocculation processes can make sludge, which needs to be treated and thrown away 
again, which makes the whole wastewater treatment process more complicated [16]. Using 
chemical coagulants and flocculants and managing the sludge that is produced can add to the 
overall costs of operating wastewater treatment plants [17].  
 
3.3  Biodegradation 
 
Biodegradation is a method of removing pollutants from wastewater using microorganisms. 
Previous studies on the engineering of biological metaldehyde removal have shown that some 
operational biofilters can get rid of metaldehyde through biodegradation and sorption processes 
[3].  
 
Without the addition of chemicals, biodegradation occurs naturally [18]. Biodegradation is a 
viable approach that can be employed in conjunction with other treatment modalities to augment 
the efficacy of pollutant removal. Moreover, it boasts the capability to efficiently treat wastewater 
while being economically viable [18]. Unfortunately, biodegradation may generate 
environmentally hazardous byproducts, proceed at a sluggish rate, and fail to eliminate specific 
contaminants entirely. 
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3.4  Photocatalysis 
 
Photocatalysis is a method of removing pollutants from wastewater using light and a 
photocatalyst. Utilizing photocatalysis is one method for eliminating metaldehyde from 
wastewater. In photocatalysis, a catalyst and light energy are utilized to initiate chemical 
reactions that destroy contaminants. Titanium dioxide (TiO2) is often employed as the catalyst 
for metaldehyde. TiO2 forms reactive oxygen species when exposed to ultraviolet (UV) radiation, 
which can oxidize and destroy metaldehyde molecules [19]. 
 
Previous research has established that photocatalysis, an environmentally friendly process that 
does not necessitate chemical additions, is capable to efficiently eliminating a diverse array of 
contaminants. By combining photocatalysis with additional treatment techniques, it is possible 
to augment the elimination of contaminants [20]. However, the process may be difficult to scale 
up, and the use of photocatalysis may generate environmentally hazardous byproducts.  
 
3.5  Membrane Treatment 
 
In recent years, membrane technologies have gained popularity for the treatment of wastewater 
due to their efficacy in eliminating contaminants [21]. Membrane treatment is a method of 
removing pollutants from wastewater using a membrane. A study proposes that nanofiltration 
membranes can be utilized for the removal of metaldehyde from wastewater [22].  
 
In addition to being effective for the removal of a broad spectrum of contaminants, membrane 
treatment can be utilized in conjunction with other treatment techniques to improve the removal 
of contaminants [23]. However, membrane fouling may transpire, resulting in escalated 
operational expenses and diminished efficiency. Additionally, membrane treatment can generate 
waste streams that necessitate additional treatment, which can be energy-intensive. 
 
3.6  Advanced Oxidation Processes 
 
Advanced oxidation processes (AOPs) are a method of removing pollutants from wastewater 
using chemical reactions that produce highly reactive species such as hydroxyl radicals. AOPs 
generate extremely reactive hydroxyl radicals to oxidize and destroy organic pollutants. A study 
investigated the degradation of paracetamol utilizing AOPs such as electro-peroxone, ozone, 
goethite-catalyzed electro-Fenton, and electro-oxidation [24]. While the focus of the work was on 
paracetamol, it illustrates the potential for AOPs to degrade organic molecules in wastewater, 
including metaldehyde. 
 
The efficacy of AOPs in eliminating a diverse array of contaminants is considerable. By combining 
AOPs with additional treatment techniques, the removal of contaminants can be enhanced [25]. 
Unfortunately, AOPs may consume a great deal of energy, high cost of operating and generate 
potentially hazardous byproducts. 
 
 
4.  ENHANCED ADSORPTION FOR METALDEHYDE REMOVAL 
 
Adsorption is a good way to get rid of metaldehyde from wastewater because it is flexible, cheap, 
easy, and works with a lot of different adsorbent materials. Adsorption has drawbacks such as 
adsorbent saturation and spent carbon disposal. One method removes metaldehyde during 
regeneration using a novel combined adsorption and electrochemical destruction technique [26]. 
This is a significant advantage over adsorption-only procedures, which require the disposal of 
used adsorbent material, which is typically done in landfills.  
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An alternative approach entails employing a hybrid system comprising adsorption and 
biosorption [1]. This strategy may yield more metaldehyde sorption onto the biosorbents. In 
addition, biological activated carbon (BAC) and other alternative adsorbents have demonstrated 
efficacy in the removal of metaldehyde. For water treatment facilities, BAC filtration could be a 
viable alternative. Adjusting variables including pH, contact time, and the initial concentration of 
metaldehyde solution might ultimately increase the efficiency of the adsorption procedure. 
 
 
5. CONCLUSION 
 
This mini review underlines the need for sustainable metaldehyde pollution control in 
wastewater. Modern technology and methods could lessen metaldehyde's environmental impact, 
but most methods were too difficult to deploy widely. Metaldehyde removal from wastewater is 
promising with a combination of adsorption and other methods such as electrochemical 
destruction technique and biosorption. Further research and development in this integrated 
approach hold the key to advancing sustainable and effective solutions for the removal of 
metaldehyde, contributing to the protection of water ecosystems. 
 
 
ACKNOWLEDGEMENT 
 
The authors acknowledge UniMAP for supporting this research. This research was funded by the 
Ministry of Higher Education Malaysia - FRGS/1/2020/TK0/UNIMAP/02/104. 
 
 
REFERENCES 
 
[1] Rolph, C. A., Jefferson, B., Hassard, F., & Villa, R. (2018). Metaldehyde removal from 

drinking water by adsorption onto filtration media: Mechanisms and optimisation. 
Environmental Science: Water Research and Technology, 4(10), 1543–1552. 

[2] Keighley, N., Ramwell, C., Sinclair, C., & Werner, D. (2021). Highly variable soil dissipation 
of metaldehyde can explain its environmental persistence and mobility. Chemosphere, 
283(June), 131165. 

[3] Rolph, C. A., Villa, R., Jefferson, B., Brookes, A., Choya, A., Iceton, G., & Hassard, F. (2019). 
From full-scale biofilters to bioreactors: engineering biological metaldehyde removal. 
Science of the Total Environment, 685, 410–418. 

[4] Hale, S. E., Arp, H. P. H., Schliebner, I., & Neumann, M. (2020). Persistent, mobile and toxic 
(PMT) and very persistent and very mobile (vPvM) substances pose an equivalent level 
of concern to persistent, bioaccumulative and toxic (PBT) and very persistent and very 
bioaccumulative (vPvB) substances under REACH. Environmental Sciences Europe, 32(1). 

[5] Botelho, A. F. M., Machado, A. M. D., da Silva, R. H. S., Faria, A. C., Machado, L. S., Santos, H., 
Braga, S. de M., Torres, B. B. J., Miguel, M. P., Chaves, A. R., & Melo, M. M. (2020). Fatal 
metaldehyde poisoning in a dog confirmed by gas chromatography. BMC Veterinary 
Research, 16(1), 139. 

[6] Gething, K. J., Pickwell, A., Chadd, R. P., & Wood, P. J. (2020). The effects of metaldehyde on 
non-target aquatic macroinvertebrates: integrating field and laboratory-based evidence. 
Environmental Pollution, 265, 115015. 

[7] Hallett, K. C., Atfield, A., Comber, S., & Hutchinson, T. H. (2016). Developmental toxicity of 
metaldehyde in the embryos of Lymnaea stagnalis (Gastropoda: Pulmonata) co-exposed 
to the synergist piperonyl butoxide. Science of the Total Environment, 543, 37–43. 

[8] Li, Z., Kim, J. K., Chaudhari, V., Mayadevi, S., & Campos, L. C. (2017). Degradation of 
metaldehyde in water by nanoparticle catalysts and powdered activated carbon. 
Environmental Science and Pollution Research, 24(21), 17861–17873. 



FKTA POSTGRADUATE COLLOQUIUM 2023 

187 
 
 

[9] Li, Z., Li, J., Guo, Z., & Campos, L. C. (2020). Investigation of metaldehyde removal by 
powdered activated carbon from different water samples. Environmental Science: Water 
Research and Technology, 6(5), 1432–1444. 

[10] Jagadeesh, N., & Sundaram, B. (2023). Adsorption of pollutants from wastewater by 
biochar: A review. Journal of Hazardous Materials Advances, 9(December 2022). 

[11] Sadegh, H., & Ali, G. A. M. (2018). Potential applications of nanomaterials in wastewater 
treatment. Advanced Treatment Techniques for Industrial Wastewater (Issue June, pp. 51–
61). IGI Global. 

[12] Bratby, J. (2006). Coagulation and flocculation in water and wastewater treatment. Water 
21, AUG., 25–27. 

[13] Solodovnik, T., & Yakymenko, I. (2022). Investigation of natural flocculants for use in 
wastewater purification processes. Water and Water Purification Technologies. Scientific 
and Technical News, 33(2), 9–14. 

[14] Li, M., Hu, K., & Wang, J. (2021). Study on optimal conditions of flocculation in deinking 
wastewater treatment. Journal of Engineering and Applied Science, 68(1), 1–14. 

[15] Bashir, M. J. K., Alazaiza, M. Y. D., Sheng, T. C., & Amr, S. A. (2023). Treatment of poultry 
wastewater with tannin as a natural coagulation agent. IOP Conference Series: Earth and 
Environmental Science, 1135(1). 

[16] Kurniawan, S. B., Abdullah, S. R. S., Imron, M. F., Said, N. S. M., Ismail, N. ‘Izzati, Hasan, H. 
A., Othman, A. R., & Purwanti, I. F. (2020). Challenges and opportunities of biocoagulant/ 
bioflocculant application for drinking water and wastewater treatment and its potential 
for sludge recovery. International Journal of Environmental Research and Public Health, 
17(24), 1–33. 

[17] Setiawan, Y., Taufik Rizaludin, A., Nur Aini, M., & Saepuloh, S. (2021). Chemical treatment 
in industrial wastewater of polyester synthetic fiber made from recycled polyethylene 
terephthalate bottles: minimize environmental impacts. Iranian Journal of Energy and 
Environment, 12(3), 192–197. 

[18] Lakhani, S., Acharya, D., Sakariya, R., Sharma, D., Patel, P., Shah, M., & Prajapati, M. (2022). 
A comprehensive study of bioremediation for pharmaceutical wastewater treatment. 
Cleaner Chemical Engineering, 4(September), 100073.  

[19] Stoian, O., Covaliu, C. I., Paraschiv, G., Nita-Lazar, M., & Moga, I. C. (2021). Photodegradable 
organic pollutants from wastewater. E3S Web of Conferences, 286. 

[20] Al-Nuaim, M. A., Alwasiti, A. A., & Shnain, Z. Y. (2023). The photocatalytic process in the 
treatment of polluted water. Chemical Papers, 77(2), 677–701. 

[21] Mortula, M. M., Abdelrahman, M., & Tatan, B. (2022). Comparative evaluation of 
membrane filtration on the tertiary treatment of synthetic secondary effluent. 
Separations, 9(3).  

[22] Marszałek, A., & Puszczało, E. (2020). Effect of photooxidation on nanofiltration 
membrane fouling during wastewater treatment from the confectionery industry. Water 
(Switzerland), 12(3), 1–13. 

[23] Ezugbe, E. O., & Rathilal, S. (2020). Membrane technologies in wastewater treatment: A 
review. Membranes, 10(5). 

[24] Öztürk, H., Barışçı, S., & Turkay, O. (2021). Paracetamol degradation and kinetics by 
advanced oxidation processes (aops): electro-peroxone, ozonation, goethite catalyzed 
electro-fenton and electro-oxidation. Environmental Engineering Research, 26(2), 0–3. 

[25] Bermúdez, L. A., Pascual, J. M., Martínez, M. D. M. M., & Capilla, J. M. P. (2021). Effectiveness 
of advanced oxidation processes in wastewater treatment: State of the art. Water 
(Switzerland), 13(15), 1–19. 

[26] Nabeerasool, M. A., Campen, A. K., Polya, D. A., Brown, N. W., & van Dongen, B. E. (2015). 
Removal of metaldehyde from water using a novel coupled adsorption and 
electrochemical destruction technique. Water (Switzerland), 7(6), 3057–3071. 


