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Extended Abstract 
There are many cities and countries around the world without enough freshwater, and its demand is growing while 

natural resources are limited. Some estimates show that nowadays four out of every hundred people suffer scarcity of 

drinking water [1] and the situation will get critical due to the effects of climate change. Drought has come to critical levels 

in the aquifers, rivers, lakes, etc. Moreover, costal aquifers are getting salinity intrusion, which increases the salinity and 

pollution [2]. Ninety-eight percent of the water on the planet is salty water, whereas 2% of water is freshwater, but the 

majority of freshwater sources are in ice and snow form or in groundwater, approximately 0.008% is easily accessible for 

human use [3]. Desalination technologies take an important place because they allow using salty water as a source of 

drinking water. In the last 20 years, the desalination capacity has been growing exponentially in a way that currently the 

number of desalination plants is twice as high as it was at the turn of century. Although these facilities produce 

approximately 96 million cubic meters freshwater from desalination technologies per day, they also generate almost 142 

million m
3
 of the high salinity discharge water (brine) per day [4] which has strong environmental impacts over aquatic 

life.  

To produce fresh water, reverse osmosis (RO), the most common technology with nearly 70% of operational 

desalination capacity, has been widely studied. In the last decade, emerging technologies such as nanofiltration, forward 

osmosis and membrane distillation (MD) have also gained significant attention [4]. Several authors consider that MD is a 

good technology for using as support of RO or other methods, in particular, to treat brine and crystallizer module. 

Additionally, they have reported high energy efficiency [5]. Recent works have included surface modifications with silver 

nanoparticles (AgNPs) to counter temperature polarization and biofouling. AgNP can intensely absorb energy at some 

ranges in UV-Vis spectrum (close 400 nm), which produces an increment of temperature on the membrane surface. This is 

known as plasmonic resonance and it can reverse the gradient in the border layer together with increment in vapor flux, 

additionally it has a strong antimicrobial effect [10,11,12].  

This work studies the performance of polyvinildenefloride (PVDF), fiberglass (FG)  and Polytetrafluoroehtylene 

(PTFE) membrane distillation modified with AgNPs, in a desalination process for drinking water in a vacuum membrane 

distillation (VMD) cell. The study uses a model of the boundary layer theory for understanding the effect of AgNPs over 

the surface of MD in the context of temperature polarization, which has been reported by several authors [10]. In this 

study, AgNP were deposited by dip coating process over PVDF, FG hydrophilic and PTFE hydrophobic commercial 

membranes as substrate. Membranes were characterized by SEM, EDS, contact angle, and Pore size distribution. By using 

a thermal camera and a UV lamp, the performance of the heat delivery was measured. The presence of AgNP 50–150 nm 

and increase in absorption of energy over membrane were verified. 

 

References 
[1]  Schewe, J., Heinke, J., Gerten, D., Haddeland, I., Arnell, N. W., Clark, D. B., Dankers R., Eisner S., Fekete B., Colón-

González F, Gosling S., Kim H., Liu X., Masaki Y., Portmann F., Satoh Y., StackeT., Tang Q., Wada Y., Wisser D., 

mailto:jalopezne@unal.edu.co
mailto:mmehrvar@ryerson.ca


 

207-2 

Albrecht T., Frieler K., Piontek F., Warszawski L., Kabat, P.(2013). Multimodel assessment of water scarcity under 

climate change. Proceedings of the National Academy of Sciences, 111(9), 3245–3250.  

[2]  Ketabchi, H., Mahmoodzadeh, D., Ataie-Ashtiani, B., & Simmons, C. T. (2016). Sea-level rise impacts on seawater 

intrusion in coastal aquifers: Review and integration. Journal of Hydrology, 535, 235–255.  

[3]  Peter H. G. (1993). Water in Crisis: A Guide to the World's Fresh Water Resources. New York, N.Y. : Oxford 

University Press.  

[4]  Jones, E., Qadir, M., van Vliet, M., Smakhtin, V. y Kang, S. (2019). The state of desalination and brine production: A 

global Outlook. Science of the Total Environment 657 1343–1356.  

[5] Alkhudhiri, A., Darwish, N., & Hilal, N. (2012). Membrane distillation: A comprehensive review. Desalination, 287, 

2–18. 

[6]  Eykens, L., De Sitter, K., Dotremont, C., Pinoy, L., & Van der Bruggen, B. (2017). Membrane synthesis for 

membrane distillation: A review. Separation and Purification Technology, 182, 36–51. 

[7] Abu-Zeid, M. A. E.-R., Zhang, Y., Dong, H., Zhang, L., Chen, H.-L., & Hou, L. (2015). A comprehensive review of 

vacuum membrane distillation technique. Desalination, 356, 1–14. 

[8]  Hitsov, I., Maere, T., De Sitter, K., Dotremont, C., & Nopens, I. (2015). Modelling approaches in membrane 

distillation: A critical review. Separation and Purification Technology, 142, 48–64. 

[9]  Eykens, L., De Sitter, K., Dotremont, C., Pinoy, L., & Van der Bruggen, B. (2016). How To Optimize the Membrane 

Properties for Membrane Distillation: A Review. Industrial & Engineering Chemistry Research, 55(35), 9333–9343. 

[10] Politano, A., Argurio, P., Di Profio, G., Sanna, V., Cupolillo, A., Chakraborty, S., Curcio, E. (2016). Photothermal 

Membrane Distillation for Seawater Desalination. Advanced Materials, 29(2). 

 


