
6th International Conference on  
Energy, Environment and Sustainable Development 2022 (EESD 2022) 

 

21 
 

An Approach to Reduce Environmental Hazards by  

Utilizing Used Facemask 

Muhammad Zaid Khan, Sheheryar Mohsin Qureshi, Syed Raheel Adeel 

Department of Industrial & Manufacturing Engineering  
NED University of Engineering & Technology, Karachi, Pakistan 

Abstract 

The ongoing pandemic has taught us to comply with certain precautionary measures to safeguard our health. In this 
regard, we were strictly instructed to employ protections. Facemask and gloves have been commonly used in daily 
routine. While they do safeguard us, used Facemask and gloves have become a great concern as there has to be a 
mechanism to treat this ever-increasing waste.  Facemasks are the consumables that do not get easily decomposed. The 
project was initiated to utilize this waste and transform the masks into useful, non-hazardous products. Therefore, after 
proper cleaning/sanitization of used masks, the wastage was converted into vases, flowerpots, and false ceiling. This 
article puts forward the developed methods to utilize waste productively. The study is meant to actually initiate such 
pragmatic ideas, find out ways to significantly reduce the wastage and propagate the concept of recycling to ensure a 
healthy environment.  
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1.  INTRODUCTION 

The world population has grown non-stop for 600 years and is expected to continue its growth for at least another 
100 years reaching almost 11 billion people by the year 2100. According to the data provided in The World Data, 
currently the world population is almost near to 8 million increasing with a speed of 2 new born per second and one 
death per second. With this high rate of increasing population, the needs of the people also increased. Many different 
kinds of materials are in our common practices come to use. Materials including paper, plastics, concrete and metals are 
consumables for everyday needs. These materials are utilized in many forms. Papers are mostly used in printing, 
packaging, writing, cleaning, filter paper, currency and a number of industrial and construction processes. Same as metal 
and concrete are used in constructions works, whereas the Plastic is a specific type of polymer that can change its shape. 
Plastics are made from petroleum. Many things around us are made of plastics; plastics are used in many different forms 
like PETE, HDPE,PVC, PP, PS and others forms, PETE (Polyethylene Terephthalate) is used for food and drink-safe 
due to its ability to of oxy repellent. PETE is a highly recyclable resin, as well as an inexpensive, lightweight, shatter-
resistant material. HDPE (High-Density Polyethylene) are used in thermoplastic manufacturing. PVC (Polyvinyl 
Chloride) is used to make plastic pipes, tanks and other sanitary products. LDPE (Low-Density Polyethylene) is used 
for making disposable shopping bags, plastic baggies and plastic films, PP (Polypropylene) kinds of plastics are used as 
for making plastic containers, outdoor furniture, toys, luggage, car parts and medical components. Polypropylene is a 
very tough, heat-resistant plastic that retains its shape after a lot of torsion, bending, and/or flexing. PS (Polystyrene) 
plastic is a naturally transparent thermoplastic that is available as both a typical solid plastic as well in the form of a 
rigid foam material, products obtain from PP type plastics are instrument panels, IT equipment, medical test tubes CD 
and DVD cases [7]. As these are the everyday consumable products obtain from it. Fibers are also one of the mostly 
useable products and belong to category of plastics. From cloths till car cover comes in the range of Fiber’s. The 
difference between plastics and Fiber’s is how they are made. Plastic is made by melting particles together. Fibers are 
made by weaving materials together like cotton thread. Plastic is nonporous and Fibers is porous. With these materials 
are in everyday used and after their application they need to be proper decompose. The recycling of these materials is 
somehow possible where as other are dumb out site the city or region. But as for the plastics they are not easily be 
dispose as the C-C long chains structure have high bond length and cannot be crack easily, some categories of plastics 
can be reuse like thermo- plastics but many are left. According to The Guardians, World’s consumptions of materials 
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have reached to 100 billion tones, in which only 8.6 billion materials is recycled world wide -Circle Economy think 
tank, about 300 million tons of plastic are produced every year for use in which at least 14 million tons of plastic end up 
in the ocean every year, Plastic pollution is most visible in developing Asian and African nations, where garbage 
collection systems are often inefficient or non-existent. But the developed world, especially in countries with low 
recycling rates, also has trouble of not properly collecting discarded plastics. 

 

 

 

 

 

 

Waste management issues; improper mask disposal leading to increased litter in public places, risk of contamination to 
street cleaners and environment hazard. Trash treatment has been become so difficult that it has prompted efforts to write 

a global treaty negotiated by the United Nations. From the collection till its recycling is a difficult task because for this one 
need to aware the people surrounded that how much dangerous is to deal with plastics and other hazardous materials. But 
instead following are the companies that are working to reduce and reuse the plastics of different qualities. 

Table1. Plastic Recycling Companies 

COMPANIES TYPES OF SCRAP  

Avangard Innovative, Texas  PE, PP, PET, PVC  

Custom Polymers Inc., Charlotte PE, PET, PP, PVC  

Maine Plastics Inc., Kenosha  PC, PS, PP, ABS  

Nicos Polymers Group, Nazareth PS, PVC, PP, PE  

Norwich Plastics, Ontario, Canada  
Flexible PVC, Rigid PVL, 
Rubber  

Omni Resource Recovery Inc., Calif.  LDPE, HDPE, PP, PET  

United Plastic Recycling, Montgomery.  PP, PE, Nylon, PS  

ACI Plastics, Mich.  PC ABS, PP, HDPE, TPE  

Talco Plastics, Corona, Calif.  PE, PP, PS, ABS  

Denton Plastics, San Rafael St., Portland HDPE, LDPE, LLDPE, PP  

Well mark Plastics, Inc.,N.C PE, PP, PS, PC  

Nemo Plastics Inc., 4989 Long Island Dr., Atlanta, Ga. 30327 
PET, HDPE, PP, LDPE 

  

 

National Plastics & Manufacturing Co., 11 McFadden 
Rd., Easton Pa., 18045 

 

PS, PP, PC, PET 

  

Plastic Revolutions, Reidsville, N.C.  HDPE, LDPE, PP  

Figure 1. Trash generation records and forecasting- The World Bank 
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Granulation Plastique 2000,Quebec, Canada  ABS, LDPE, PS, PMMA  

Rainer Plastics, Yakima, Wash.  PET 

ARK Inc., Georgetown PP, TSOP, HDPE, LDPE 

Good Fortune Trading Co., San Marino, Calif.  
PE, PP, Acrylic, HIPS, ABS, 
PC, PET  

Loajo Plastics Inc., Byron St  LDPE, HDPE, PP, PET  

Round 2  Technologies Inc., Austin, Texas  PC, ABS, HDPE, LDPE, PS  

But as seen these are the few companies working in the western side of the world mostly whereas the waste generated 
here at eastern side is not so good. Trillion tons of waste is generated every second day. MSW generation rate in Asia 
would be 1.8 million tons per day. These estimates are still accurate. At present, the daily generation rate in South Asia 
and East Asia and the Pacific combined is approximately 1 million tons per day[1]. The need is to generate the ways 
through which plastics and other materials can be reutilized. The decomposition life of the different products is given in 
Table 2 . 

Table 2. Materials decomposition record 
Materials Decomposition life 
Plastic-coated paper milk cartons 5 years 
Leather shoes 25–40 years 
Nylon fabric 30–40 years 
Tin cans 50–100 years 
Aluminum cans 80–100 years 
Glass bottles 1 million years 
Styrofoam cup 500 years to forever 
Plastic bags 500 years to forever 

In early December 2019, in Wuhan’s city in Hubei province, China, many people caught pneumonia named as COVID-
19 (coronavirus disease 2019) [2]. COVID-19 is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) and has developed into a pandemic with serious global public health and economic sequelae and is resulting in 
a total of 257,960,484 cases in which 5,170,629 are the death record and 232,857,586 are the recovery person record 
[3]. Many prevention steps are taking to reduce this virus, for this social distancing, proper hand wash, Using Face mask 
and vaccination types of preventive methods taken into application. 

 

 

 

 

 

 
Figure 2. Preventive guide from Covid-19 
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The most consuming product with in Covid-19 days is facemask. The Center for Disease Control and Prevention, World 
Health Organization and public health officials recommend wearing face masks to control the spread of the novel 
coronavirus, which causes COVID-19. Face masks are available in the many types including Cloth masks, Disposable 
masks, NIOSH mask, N95 Respirators, Dishcloth masks and hybrid masks. Filtering face piece respirators (N95 
Respirators) are the most common respirator worn by US health care and industrial workers [4]. Typical response of 
using the different kinds of face mask is shown in figure 3. 

 

 

 

 

 

“It's not possible, it's not inevitable that these masks will end up either in nature or incinerated,” Plaxtil co-founder 
Olivier Civil, Recent media reports, showing videos and photos of divers picking up masks and gloves, littering the 
waters around the French Riviera, were a wake-up call for many, refocusing minds on the plastic pollution issue, and a 
reminder that politicians, leaders and individuals need to address the problem of plastic pollution [5].There are 130 
billion masks thrown away every month. That means 180 million per hour worldwide. Across the world, the majority 
of Earth’s 7.8 billion people sought out PPE like masks and latex gloves to protect[6]. These face masks are generating 
solid waste and are not easily be decompose off creating hurdles for land and marine lives. Researchers worked on the 
proper disposal method of the masks and found as a result of survey that these masks are mostly dispose as mix waste 
[7]. This means that we cannot use the mask with sterilization only because mix waste contains different types of 
bacterial infection and is still hardly to use by the people again [8]. “Other than burning [PPE], there is nothing really 
we can do. It’s designed to be waste,” Sander Defruyt, head of the plastics team. Different types of recycling methods such 
as mechanical recycling[9]; chemical recycling and incineration have been used for the extraction of polypropylene 
from plastic wastes. , Surgical face masks made from plastics like polypropylene to filter and protect. In mechanical 
recycling, the polypropylene is separated from other forms of resin, washed to remove dirt and contaminants. Then 
grinded and compressed to minimize the particle size of the plastics, accompanied by heat extrusion and reprocessing 
into new plastic products [7]. These extracted recycled polyethylene and polypropylene derivatives were used in road 
construction. A study concluded that the addition of fine, coarse, and mixed plastic wastes to self-consolidating concrete 
(SCC) enhanced its fresh properties, such as passing capability and filling capacity, at 12.5% replacement level of plastic 
by weight of fine aggregate [10]. Their study showed that there was no significant impact on the failure mode of plastic 
fibers applied to concrete, but it improved the mechanical properties of the beams in terms of load at first crack and 
strength. A study by Arulrajah et al., 2017 also investigated the feasibility of using recycled plastic waste granules (i.e. 
linear low density polyethylene filled with calcium carbonate (LDCAL), high density polyethylene (HDPE) and low 
density polyethylene (LDPE)) blends with crushed brick and reclaimed asphalt pavement for road construction. Road 
construction works mostly needs hard material that needs to live long. Therefore the needs for proper reutilization of 
face masks need to maintain so that solid waste can be minimized. Therefore some practical work done on these face 
mask to reuse and to make new non-hazardous material or product. 

2.0 METHODOLOGY 

Following processes are taken to utilize the face masks (Surgical and homemade). 
       
 

Figure 3. Types of facemasks 
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Figure 4. Reutilization Technique 

By following on the above-mentioned techniques face masks are re utilized. Non-hazardous Products included vase, 
false ceiling and blocks is made[11][12]. Basically, the face masks served as a raw material or a material to be added in 
manufacturing of these parts[13]. Where these utilised face masks are firstly collected in the vicinity of a University and 
after passing through de sanitizing process and drying as per the UN standards, The SOP is “Where hot water is not 
available, wash mask with soap/detergent at room temperature water, followed by either i) boiling mask for one minute 
OR ii) soak mask in 0.1% chlorine for one minute then thoroughly rinse mask with room temperature water, to avoid 
any toxic residual of chlorine” [14]. So, masks are that’s how washed, dried and then put into different parts production 
process.  Following are just the glimpse of this working. 
 

 

Figure 5. Illustrations of Vase/Flowerpot’s production with used Surgical Facemask 

Here in the above figure, there are about 12 masks utilised for making one vase of 565 cm3 in volume (6cm in radius 
and 15 cm in height). It’s also non-hazardous as the chemical used is covering whole layer of masks and hardened 
upon dried.  The product made was the prototype and more improve parts can also be made from this process. With 
the same process false ceiling of roof also made. The purpose of false ceiling making is also the same that it’s non-
hazardous and second most important thing is that it’s cheaper in price as well. With the term non-hazardous means 
it’s far from human contact and not penetrating or attach with any human organ or part. False ceiling of different sizes 
were made and also installed in the premises of the lab. The results are also shown in the photographs for better view. 

Collection of 
Masks

Sterlization 

Drying under 
Covid S.O.Ps

Forming into 
dies

Part Generation
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Figure 6. Illustrations of False ceiling 1 (4'x2') made from used Surgical Face Masks 

 

Figure 7. Illustrations of false ceiling frame 1 (2'x2') made from used Surgical Face Masks 

It contains about 50 used surgical masks (complete). Its mean for a room of capacity 10’*10’ there will be 50 false 
ceilings required. If these are made from usable face masks it will contain 50*50= 2500 face masks consumption, and 
it’s a huge number of masks that are serving rather than causing a huge effect in reducing the solid waste generation.  
More over these false ceiling are also tested by placing in the vicinity of the lab and found with and aesthetic view. 
 

 

Figure 8. Illustrations of Application of False ceiling 

  
After false ceilings and vase these masks are also put in the cement and then solidify to form blocks. The block made 
was of 14’’.    

 

Figure 9.  Illustrations of Cemented Block containing Surgical Masks 

The purpose the above made products from face masks utilization is representing a great effort of reducing the 
environmental pollution. Proper following of S.O.P leads to generation of all the parts mentioned. 
 
 



6th International Conference on  
Energy, Environment and Sustainable Development 2022 (EESD 2022) 

 

27 
 

3.0  CONCLUSION 

Solid waste is generating a huge lost to nature and environment as well; many species have been ended up with the 
pollution. Here the Covid-19 virus initially results in lowering the global issues as the lockdown was on its peak. The 
transport system and factories were at lower to generate the wastages due to low requirement of the economy. Now s 
the Covid-19 spread is slow down then these preventions like the face masks are creating a great part in polluting the 
environment. So the approach carried out is the initial step of reducing the hazardous material flow and not only after 
Covid-19 this exercise will also be useful on many other plastic based part in better utilization rather than thrown away 
or flushed in water. Marine as well as urban lives are precious and we all are trying for better and healthier environment.   
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