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ABSTRACT

Plastics play a significant role in modern society and they are utilized often in a
variety of applications, which results in enormous waste generation. Plastic waste is
a non-biodegradable waste that cannot decompose and pollutes air, water, and land.
Large-scale plastic disposal has become a significant environmental burden because
plastic cannot be degraded and recycling it poses significant challenges. This
research project tries to solve the problem innovatively and efficiently by utilizing
waste plastic to manufacture plastic clay bricks. In this study, the PET plastic waste
value was added with clay to prepare plastic building bricks. The plastic was used as
a binding material for the replacement of cement. The bricks were prepared by taking
plastic clay in four different ratios of 1:1, 1:2, 1:3, and 1:4. In each of these ratios,
only one part of the plastic was taken from the total amount of weight, and clay was
taken in different amounts. Water absorption and compressive strength tests were
performed to evaluate the quality of prepared plastic clay bricks. According to the
test results, prepared plastic clay bricks showed satisfactory compressive strength
with a negligible amount of water absorption rate compared to conventional bricks.
The ratios 1:1 and 1:2 showed good compressive strengths of 12.05 N/mm? and 6.16
N/mm? as well as water absorption rates of 2.85% and 3.24 %, respectively. Ratios
1:1 and 1:2 were preferable for construction usage. Especially in underground
construction due to its good compressive strength and minimum water absorption
rate. Overall, these plastic clay bricks were a creative and effective solution for waste
disposal problems. As well, these are alternative and affordable construction

 materials.



TABLE OF CONTENTS

ABSTRACT ...ttt sttt ettt et sae e ae st et eb et nesne s e smenesnsenis i
ACKNOWLEDATEMIEINTT <o s s sass s im0 5555 485 a0 s sssisisssss s ii
TABLE OF CONTENTS ..ottt ere e enessnesanseanes iii
LIST (1 TABILES cuun.ssnsasnnnsnonsssnsissnsnssssnessssssssss a5 5us s e s s oo (6 s v
LIST OF FIGURES ...ttt ettt a et sne v vi
ABBREVIATION ......coiiititiiieietesieeete ettt sttt et e vii
CHAPTER D1 ..ceeeeeecceccrcnsseesmsenossasss casenenosssasssassnssnmors sansass sos sassansss stsssos ass ossosss sasassi s s 1
INTRODUCTION ...ttt sttt ettt sttt sae e st ne i 1
1.1 Rescarch BacKOTOUI.. ... uconnrsos niassinisonsoiosessisisss s s s g ss 550 aissssh Moo s 1

1.2 Characteristics Of PET ......cooiiiiiiiiiiiiiiicicicicececececcceccce .

1.3 Applications D PET .. ssassssamssssmisssmmsssmmmmn s msssses atassamsaeanrssasss 6

1.4 Objectives of the Research Project ..........ccoceeveriieniinciinccnicciniiniccicinecene. 6
BTN 2 O SO S — 7
REVIEW OF LITERATURE .....cciiitiiiieteteeeeteee ettt eanes 7
2.1 Plastic wastes in the production of building bricks ........c.ccccceeverviinciiinnenne. 7

2.2 Plastic Waste in the Production of Pavement Bricks........cc.ccceceviciniennnen. 17
CHAPTER 03 .ottt ettt et sb et nes 19
MATERIALS AND METHODS ..o cunssssssmssmsinsss isanmomssssassssmisioss snisnssssmssssssssssss 19
3.1 Experimental Materials..........ccoeeuiieiiiiiieiieeeeeeee e 19
I R S —— 19

B2 CIAY ettt ettt ettt e e et eeneeene 20

3.2 Experimental DESIZN .....covcueeriiieriiieeiieniieeie ettt et naeeas 20

3.3 MethOdOLIOZY ....eeieiiie ettt 2]

iii



3.3.1 Collection of Taw MAaterials ....cceereeeimmeeeeeeeeeee et 21

3.3.2 Cleaning sl drying of Materials .cowvomssmssamsnmanms s 21
3.3.3 Cutting of plastic into desirable SiZe........cccecvieeireiieecieenieereeecieeene 22
3.3.4 Girinding angl SIeving of Gl s stssismsmessssssmamssmnin 22
3.3.5 Measuring the raw materials ..........ccceeceeeiieeniieniineeeeeeeee e 22
3.3.6 Preparation Of BriCKs ......ccoevuieiiieiiiiiiiiiieeeeeeeee et 23
337 MOLAINE .ttt ettt et st as 23

3.4 Experimental Tests for prepared bricks.........ccceeviveiiiiiiieniiiniiieiicceeee. 23
3.4.1 Water AbSOrption Test......cccuveriiiriieeiieiieeeeeeteeeee e 24
3.4.2 Compressive Strength Test .......ccocoviiviereriiieriiiereeeeeerceee 25
CRUAPTER, O 00w scusissssusnan somssissssi s s 5ees 565535, 5355350 0655555540850 R4 B B4 55 SRA SR RS 28
RESULTS AND DISCUSSION.......cetiiiieieeeecetereeete et ae e seeesneessaesee s 28
4.1 RESUILS .ottt ettt ettt ettt ae s 28

4.1.1 Effect of Plastic Content Variation in Water Absorption Rate of Plastic
Clay BriCKS . ..oooiiiieiiecitee ettt s 28

4.1.2 Effect of Plastic Content Variation in Compressive Strength of Plastic

Clay BIiCKS..ccuieiieieriecieecieseeee ettt st ae e sa e e saeeaessessaeesseesaeens 30

B D SO TIBRENIN s s i e 5 .55 .5 5 5 A A 585 31
CHAPTER 05 .ttt ettt e e e s e et e s e ase et esenseennensansens 34
CONCLUSION ..ottt ettt sttt etes st e te st e e e sessee s asseesaessessessaessensensen 34
RecomMmMENdations.........c.covuiiiiiriieriieeenie ettt sttt 35

6. REFERENCES ...ttt 36

v



LIST OF TABLES

Table 1.1 - Properties of PET Bottles ......c.cooiiiiiiiiiieeteeee e, 6

Table 3.1 - Ratios and Quantities of Plastic and Clay Required to Produce Plastic

DIICKS 1ttt ettt ettt b et e et eae 22
Table 4.1 - Water Absorption Rate of the Plastic Clay Bricks .......ccccecceviivirnennne. 28
Table 4.2 - Compressive Strength Results of Plastic Clay Bricks ........ccoeceeveiieeneenne 30



LIST OF FIGURES

Figure 1.1 - Chemical Structure of PET MONOMET ......ccceeeiiieriiiiiieniiieneieeeieesiveeninens 5
Figure 3.1 - Water Absorption Testing Process .......cccoeveriecenersieneniiiencsceeesenans 26
Figure 3.2 - Compressive Strength Testing Process ........cccceemveeieniereeneneeeeieneenee. 26
Figure 3.3 - Flow chart for preparation of plastic clay bricks.......ccccoeeeeecueriecineannnnne 27

Figure 4.1 - Graphical Representation of Average Water Absorption Rate Variation

N Plastic Clay RAtIOS ....ccccevierierieeiecieeie ettt e s e e nan s 29

Figure 4.2 - Graphical Representation of Average Compressive Strength Variation in

Plastic Clay RAtiOS ....c.ceeeeirrienieiesieseeiete sttt sttt e sae e a e s nesneeseas 31

vi



