
Disposal of Plastic Waste 

Introduction. 

Environmental issues now a day is of great importance. Plastic wastes

great threat to the environment.

packaging, protecting, serving, and even disposing of all kinds of consumer goods. With the 

industrial revolution, mass production of goods started and plastic seemed to be a cheaper and 

effective raw material. Today, ever

automobile, construction, communication or infotech has been virtually 

applications of plastics.  

 In India 330 Million People

  India ranks 3rd  in the
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Use of this non-biodegradable (as long as 4500 years on earth) product is growing rapidly 

and the problem is its disposal. If a ban is put on the use of plastics on emotional

real cost would be much higher, the inconvenience much more, the chances of damage or 

contamination much greater. Hence the question is not ‘plastics vs no plastics’ but it is more 

concerned with the judicious use and 
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Environmental issues now a day is of great importance. Plastic wastes for instance, possess 

great threat to the environment. Plastic is everywhere in today’s lifestyle. It is used for 

packaging, protecting, serving, and even disposing of all kinds of consumer goods. With the 

industrial revolution, mass production of goods started and plastic seemed to be a cheaper and 

effective raw material. Today, every vital sector of the economy starting from agriculture, 

construction, communication or infotech has been virtually revolutionized

ndia 330 Million People-Depending on Plastic Bags. 

India ranks 3rd  in the world in the consumption of plastics. 

in India increases three fold.  

biodegradable (as long as 4500 years on earth) product is growing rapidly 

. If a ban is put on the use of plastics on emotional

real cost would be much higher, the inconvenience much more, the chances of damage or 

Hence the question is not ‘plastics vs no plastics’ but it is more 

concerned with the judicious use and disposal through re-use of plastic-waste. 

 

- Waste Plastic Consumption in Indian Market. 

Roads Construction 

for instance, possess 

today’s lifestyle. It is used for 

packaging, protecting, serving, and even disposing of all kinds of consumer goods. With the 

industrial revolution, mass production of goods started and plastic seemed to be a cheaper and 

my starting from agriculture, 

revolutionized by the 

biodegradable (as long as 4500 years on earth) product is growing rapidly 

. If a ban is put on the use of plastics on emotional grounds, the 

real cost would be much higher, the inconvenience much more, the chances of damage or 

Hence the question is not ‘plastics vs no plastics’ but it is more 

 



 Each 5-member family’s use of 5 gm plastic bags a week, all-India = 52,000 tons a year. 

Assume 50% of this is available for roads with 1.5 tons plastic going into average 1 km road. 

So resurfacing just 35,000 Km of roads a year will absorb all this littered waste. This is just 3.5 

% of India’s 1 million km surfaced roads. India spends Rs 35,000 Crores a year on road 

construction and repair, including Rs 100,000 Crores a year just on maintenance. Roads lasting 

2-3 times longer, will save us Rs 33,000 Crores a year in repairs, plus reduced vehicle wear and 

tear.  

The debate on the use and abuse of plastics vis-à-vis environmental protection can go on, 

without yielding results until practical steps are initiated at the grassroots level by everyone who 

is in a position to do something about it. Plastic in different forms is found to be almost 5% in 

municipal solid waste, which is toxic in nature. It is a common sight in both urban and rural areas 

to find empty plastic bags and other type of plastic packing material littering the roads as well as 

drains creating water stagnation and associated hygiene problems. In order to contain this 

problem experiments have been carried out whether this waste plastic can be used productively 

in the construction of roads. 

 

 Recent researches 

Recent researches on Road Pavement shows that waste plastic can be mixed with 

Bituminous mix for construction of road pavements, which can actually enhance the qualities of 

road pavement in terms of Strength, Resistance and Economy, along with a better way of Waste 

Management. The research work done by Dr. R. Vasudevan et al. have concluded that dry 

blending of plastic with the aggregates in the bituminous mix has better binding property along 

with improvement in engineering properties as compared to plain bituminous mix. It has been 

found that various Researches are going on around the world in the topic of use of waste plastic 

in the bituminous mix for the flexible pavements. The available information on the numerical 

data & field results related to the use of waste plastic with bituminous mix used for road 

pavement is limited.  

Field Experiment in Kerala (Wayanad) 

A trial road (1 Km) was constructed using shredded waste plastic & another 0.5Km in the 

same stretch was constructed without using plastics. The detailed performance studies were 

systematically planned & carried out on these roads. The comparative study will help us in 

finding the better option to improve the quality of road pavement & to firm up the specifications 

for the use of waste plastic in road construction in Kerala and share the specifications/learnings 



with interested organizations/people. Hence, we have undertaken this experiment using specific 

methods and with detailed comparative study in use of waste plastics. 

Methodology Adopted. 

The Investigation is carried out under the following heads. 
 

Engineering properties of materials used . 

Bitumen: 

As per the standards IS:73-2006 & as a departmental supply material, Viscosity Graded Bitumen 

VG-10 was used. 

Aggregates: 

For this experimental work, we have selected mix designation as Open-Graded-Premix Surfacing 

used in wearing course of layer thickness of 20mm. The gradations of the aggregates with specified limits 

are adopted as per MoRTH Specification. The properties of coarse aggregate and fine aggregate is 

determined as per IS standards and cross verified with MoRTH Specifications. 

 
Table 2: Properties of aggregates. 

 
Waste Plastics: 

 
The waste plastic was collected from Kozhikode Corporation area by the “Kudumbasree” 

units. Following types of plastic was then segregated at the processing/shredding center by hand 

picking and fed into the shredding unit: 

 Films ( Carry Bags, Cups) thickness up to 60micron (PE, PP and PS) 

 Hard foams (PS) any thickness 



 Soft Foams (PE and PP) any thickness. 

 Laminated Plastics thickness up to 60 micron packing of biscuits, chocolates, etc., 

Poly Vinyl Chloride (PVC) sheets & Flex sheets should not be used in any case. 
  
Further, the waste plastic had to be free from dust, degradable waste and is shredded to 10-

15 mm particle size. This size of the shredded plastic should normally be for better spread and 

coating on the aggregate.  

Approximately 10 lakh plastic carry bags were consumed in the production of 1.5metric 

tone of shredded plastic waste. 

 

Fig-1:- Segregation of waste Plastic                           Fig-2: Cleaning & Drying process. 

 

 

Fig-3: Shredding process. 

Properties of waste plastic thus obtained are tested & results presented in Table 3. 



 

Table 3: Properties of shredded waste plastic. 
Mixing & laying Process. 

Dry process as recommended by CRRI has been adopted for this work. It was 

recommended that the percentage of shredded waste plastic will be 8% by CRRI, while the same 

is specified as 10% by Dr. Vasudevan. However we adopted 8% as the optimum plastic content 

for blending the bitumen in the construction of plastic roads. Mini Hot mix plant was used for the 

mixing process.  

The stone aggregate mix (as per specification) is transferred to the mix cylinder where it is 

heated to 1650c (as per the IRC specification) and then calculated quantity of shredded plastics is 

sprayed over the hot aggregate within 30seconds. The sprayed plastic films melts and gets coated 

over the aggregate, thus forming an oily coating. 

 

Fig-4:- Mixing Process -Mini Hot Mix Plant                         Fig-5: Weighed Plastic. 

Similarly, the bitumen is heated to a maximum of 1600c in a separate chamber and kept 

ready (The temperature is monitored to have good binding and to prevent weak bonding).  



At the mixing, the hot bitumen is added over the plastic coated aggregate and the resulted 

mix is used for road construction. The road laying temperature was between 1100c to 1200c 

(Temperature monitored). The roller used was normal 8-10ton capacity. 

 

 

Fig-6: Road Laying & Rolling. 

Characteristics of the process: 

 Easy process without any new machinery 

 Simple process without any industry involvement 

 In situ process 

 Use of lesser % of bitumen and thus savings on bitumen resource 

 Use of plastics waste for a safe and eco-friendly process 

 Both Mini Hot Mix Plant and Central Mixing Plant can be used 

 Use of 60/70 and 80/90 bitumen is possible 

 No evolution of any toxic gases like dioxin 



 

Fig-7: View of Completed Road. 

Comparative Study 
 
The durability of the roads laid out with shredded plastic waste is much more compared 

with roads with asphalt with the ordinary mix. Roads laid with plastic waste mix are found to be 

better than the conventional ones. The performance studies carried out on the roads constructed 

indicated satisfactory performance with good skid resistance, good texture value, stronger and 

less amount of progressive unevenness over a period of time. The experimentation carried out by 

also indicated better stability value, indicating higher strength. 

Aggregate impact value  

• Plastic coating on aggregate improves aggregate impact value (Marshall Stability) by 40 

to 48%. 

Los Angel’s Abrasion Test 

• Wear and tear values of plastic coated aggregate are found to be decreasing with the 

increase in percentage of plastics. Eg.37% without plastic, 20% with 8% plastic.   

Soundness Test  

• The plastic coated aggregate, did not show any weight loss, improvement in the quality of 

the aggregate. 

• Decrease in flow value by 27 %. 

• Increase in indirect tensile strength by 15 to 22% 



• Increase in fatigue life cycle by 75% 

• increase in resilient modulus by 15% 

 The binding property of plastic makes the road last longer besides giving added strength to 

withstand more loads, which is to be proved over time on this trial stretch. Rainwater has not 

seen seeping through the surface because of the plastic in the tar. So, this technology will result 

in lesser road repairs and as each km of road with an average width of 5.50 m. requires about 1 to  

1.2  tonnes of plastic, will help reduce non-biodegradable waste on earth. 

The use of the innovative technology not only strengthened the road construction but also 

increased the road life as well as will help to improve the environment and also creating a source 

of income. Plastic roads would be a boon for India’s hot and extremely humid climate, where 

temperatures frequently shots up and torrential rains create havoc, leaving most of the roads with 

big potholes. It is hoped that in near future we will have strong, durable and eco-friendly roads 

which will relieve the earth from all type of plastic-waste. The cost of plastic road construction 

may be slightly higher compared to the conventional method. However this marginal increase in 

the cost is compensated by increase in the volume of the total mix, thereby resulting in less 

overall bitumen content, better performance & the benefits to society are much higher than the 

cost.  

The government is keen on encouraging the use of waste plastic for road construction, in 

an effort to resolve the issue of public waste management in the state. Minister for Public Works 

Sri. V. K Ebrahim Kunju, himself has inaugurated the construction of a road using plastic at 

Kakkanad & also added that 300 plastic shredding unit will be set up soon across the state with 

the help of local bodies. This experiment was in continuation to the above initiative & 

encouragement gained. 

  The experimentation at several institutes & this field test indicated that the use of waste 

plastic is found to give higher strength, and better performance to road surface over a period. 

Therefore, it is proposed that we may use waste plastic in the construction of roads especially, 

for rural roads thus we can dispose the non-biodegradable plastic waste on earth. 


