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    Abstract: Plastic sacks are one of the biggest item utilized on the 

planet. Presently multi day substantial quantities of plastic sacks 

are utilized by purchasers to take their merchandise or staple 

goods item from shops and take it to the home and rejected the 

pack after one use. Because of increment of plastic packs has 

added to build nature dangerous issue. Plastic packs are one of the 

item which impact the earth in different stages. To dissect the 

vitality utilization and waste outflows over entire existence of 

plastic packs, as from production, use and transfer of the plastic 

sacks, life cycle appraisal is utilized. LCA life cycle appraisal is 

one of the technique to decide the entire life cycle of the plastic 

sacks from its introduction to the world, use and to its demise. In 

life cycle appraisal strategy incorporate all stock contribution for 

making the plastic item and all the yield or misuse of the 

generation and use and transfer of the plastic packs. 

 

    Index Terms: life cycle assessment, plastic bags, waste flow, 

disposal 

 

I. INTRODUCTION 

Plastic assembling enterprises is a standout amongst the most 

developing businesses in India. In 2017 the net creation of 

plastic was 16.8 million with 9 % development rate for past 6 

years and it is required to rise 12% throughout the following 

five years. The principle explanation behind the utilizing of 

the plastic are its light weight and protection from synthetic, 

daylight and microbes assault, likewise low in expense. LCA 

(life cycle appraisal) is one of the techniques to discover the 

whole life cycle of the plastic packs. Life cycle evaluation is a 
procedure to break down the life of the plastic packs from its 

birth to its demise. LCA is particularly critical to examining 

the life of plastic packs to decrease the contamination and 

giving valuable arrangements. The existence cycle alludes to 

the significant exercises throughout items life from its 

assembling, use, and support to its last transfer including 

crude material obtainment to fabricate of the item. 

 

II. EXPERIMENTAL STUDY 

 

2.1 Types of bags under study are  

 

 HDPE: [high thickness polyethylene] these are 

polymers which is ethylene with the thickness 0.961 

to 0.966 gm/cm3. This kind of plastic packs 
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made up of oil. Vivacious warmth is implemented to 

the oil this create ethylene gas. In control conditions 

atoms of these gas is combined to create polymers 

and structure polyethylene. 
 LLDPE: [linear low thickness polyethylene] these 

are the polymers characterize by thickness 0.91 to 

0.95 gm/cm3. It is a polymer with huge increasingly 

number of branches and it is shaped by 

copolymerization of ethylene with long chain of 

unsaturated carbon. In this basic impetus utilized is 

zieger. It has high substance obstruction. 

 MDPE: [medium density polyethylene] it is a 

polyethylene defined by density 0.925 to 0.941 

gm/cm3. MDPE is less dense then HDPE. It can 

have formed by catalyst zieger or metallocene.  

2.2 Life cycle assessment of various plastic bags 

 

The plastic packs, for example, HDPE, LLDPE and MDPE 

are contemplated and thought about its different stages 

utilizing the existence cycle appraisal strategy. The entire 

information is gathered dependent on the overview in the 

Chandigarh city. 

 

2.2.1Production Stage 

Expulsion process is done to fabricate every plastic pack. The 

crude material which are accustomed to making the plastic 

packs are gums which are known as ethylene polymers, this is 
shaped from ethylene monomers polymerization process. 

 

 nCH2=CH   polymerization     [CH2  CH2]n    

 

 (Ethylene monomers)              (Ethylene polymer or resin) 

 

The ethylene is filled in the container through this it is fed to 

the extruder. Appropriate measure of warmth is connected to 

the ethylene, which relies on the sort of sack fabricate, 

through this procedure the saps change over into a liquid state 

with the assistance of warmth. A dye of circular shape is 
place in the upward way through which liquid gum is 

expelled upward. Air is infused into circular dye. The sap 

liquid air pocket is framed because of pneumatic stress 

through expelled. The rise is pulled consistently and cooled it 

with the assistance of cool air. At the point when bubble is 

gone through the cooled air then it goes through the touch 

roller which crush the rise into a film. At that point the film is 

to be cut into required shape and size.  
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The extensive measure of warmth is required to make tars to 

plastic packs. For assembling of HDPE packs, the warmth is 

delivered by the warming machines which is controlled by 

the power. The power is originated from non-sustainable 

sources like oils and coal and fro assembling of LLDPE 

packs the warmth is produced by the flammable gas. For 
MDPE packs heaters are utilized to create the warmth. To 

accelerate the debasement procedure, push gradable added 

substances is to be included. 

On the basis of the information gathered from different 

makers of the packs, generally measure of warmth is required 

for the generation of 1000 plastic sacks of various kinds 

which is as follows in table 1. 

 

Name of the plastic bag Required heat (MJ) 

High density polyethylene bags 15 

Linear low density polyethylene 

bags 

79 

Medium density polyethylene 

bags 

17 

High density polyethylene bags 

with degradable additives 

16 

Linear low density polyethylene 
bags with degradable additives 

81 

 

Transportation Stage 

For the generation of the plastic packs, crude material is 

required which is transported to the makers and after creation 

of the plastic sacks then they transport to the retailers and 

business people. The crude material required at the plant and 

completed products that is plastic packs is to be transported 

with the assistance of trucks. The emanation of carbon amid 

the transportation or whole life cycle of the packs have a 

negative impact on the earth. 

 

Recycle, Reuse, and Disposal stage 
Numerous plastic sacks are discovered to be used in 

secondary way which is used to convey different things or as 

a receptacle liner. On the base on deliberate testing technique, 

a meeting is led from the respondent of the city Chandigarh. 

Following are the different techniques for reuse of the plastic 

sacks were found in table 2 

 

Various method Reuse (%age) 

Reused as a bin liner 60 

Reuse as a storage of items 72 

Reuses as a shopping bags 22 

Reused as to pack eatable 

items 

8 

Reuse as to carry items 

while going outside 

3 

Used to put debris 40 

Other use 3 

 

After the utilization the plastic packs are arranged at the 

landfill situated at the outskirts of the Chandigarh city. 
 

LIFE CYCLE ASSESSMENT OF HDPE AND LDPE 

BAGS USING SIMAPRO 8.3.0 

Simapro 8.3.0 is one of the product which is utilized to decide 

the existence cycle of the item on the bases of certain 

qualities. It likewise perceives the earth conditions happening 

in the existence cycle of the item with the goal to make 

improvement, if any which be possible. 

 

ACIDIFICATION / EUTROPHICATION 

Fermentation capability of HDPE AND LLDPE sacks is 

thought about as shown in the figure 1. The plastic sacks are 
easily found in water bodies like stream ponds and so on the 

polymers used to make plastic packs is passed down into sea 

and make the water bodies acidic. Following chart is 

demonstrating that the fermentation brought about by HDPE 

sacks is multiple times more than the fermentation brought 

about by LLDPE packs. 

 

 
 Figure 1: Comparison of Acidification/Eutrophication 

caused by HDPE and LDPE bags 

 

II. ECOTOXICITY 

It is characterized as the earth contamination brought about 

by the plastic sacks. The Eco poisonous quality of HDPE 

sacks are multiple times more than the LLDPE packs. 

Appeared in figure 2. 

 

 
Figure 2: Comparison of Eco toxicity caused by HDPE and 

LDPE bags 

III. CARCINOGENS 

This is characterized as the synthetic concoctions which is 

caused malignant growth present in the plastic packs. By and 

large, individuals store their nourishment in the plastic packs, 

they don't have the foggiest idea about the compound which 

is available in the plastic sacks respond with sustenance and 

cause human medical issues. The cancer-causing agents 

present in the HDPE sacks is multiple times more than the 

LLDPE packs which is shown in figure 3. 
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Figure 3: Comparison of Carcinogens present in HDPE and 

LDPE bags 

IV. RESPIRATORY ORGANICS 

The substance which discharge by the copying of plastic 

packs is known as respiratory organics. These discharge 

substances may cause condition contamination and 

furthermore impact the human life. The measure of 

respiratory organics in HDPE is multiple times more than the 

LLDPE packs. Shown in figure 4. 
 

 
Figure 4: Comparison of Respiratory Organics released by 

HDPE and LDPE bags 

V. RESULT 

LCA life cycle appraisal is finished with the assistance of the 

product semipro 8.3.0 which demonstrate that the HDPE 

sacks and LLDPE packs have same impact on nature. The 

investigations demonstrate that the HDPE packs are multiple 

times progressively unsafe then the LLDPE sacks. 

Additionally, HDPE sacks impact more than the LLDPE 

packs on condition and human life. Utilization of HDPE 

packs ought to diminish as it can limit the negative impact on 

the earth and human wellbeing. Additionally, the utilization 
of plastic packs and their impact on condition can't be 

disregarded. 
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