MORPHOLOGICAL CHARACTERIZATION AND MECHANICAL PROPERTIES OF POLY(LACTIC
ACID)/EPOXIDIZED NATURAL
RUBBER FOAM
OSVALDO MANUEL, Dr. Ir. Supriyadi, M. Sc. ; Asst. Prof. Ponusa Jitphuthi, Ph.D.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

CONTENTS

TITLE PAGE ...ttt ettt s bbbttt e et et e e neebe s b e e enente e i
APPROVAL SHEET ...ttt sttt sttt st be st nennas i
PERNYATAAN BEBAS PLAGIASI ..ottt WY
ACKNOWLEDGEMENT ..ottt sttt sttt s s seeneeneanas %
CONTENTS ettt b et s ettt et e s e et et e st e be st et eneebe st eneareee viii
LIST OF TABLES ...ttt e e e e e aa e e e nee e e neeeanes X
LIST OF FIGURES ...ttt sttt e s e et e e snae e e nnta e e snaeeennaneens Xi
INTISARI <ttt e e e s e e e s be e e sste e e s saeeesseeeasseeeaseeeanneeens Xiii
F A S 2 ¥ N PSR Xiv
CHAPTER 1 INTRODUCTION ....ociiie ettt snae e e e nne e anae e e 1
1.1, BACKGIOUNG ...t bbbttt 1
1.2. Problem STAteMENT ..........ooiieeee e 4
1.3, ODJECLIVES ...ttt bbbt b e bbbt 4
LA, HYPOTNESIS ...ttt bbbt b e bbbt bt 4
CHAPTER 2 LITERATURE REVIEW ...ttt 5
2.1. Biopolymers and Biodegradable POIYMErS.........cccov e 5
2.1.1. Biodegradable ClassifiCation............ccooiiieiieie i 5
2.1.2. Properties of Biodegradable Materials ............ccccoevieiiiicieciccc e 7

W o Y/ (= Ted (ol Tod o | OSSPSR 11
2.2.1. Structure of Poly(lactic acid) and Synthesis Method ............ccccccceeveiieiicicieeen, 12
2.2.2. Properties of POly(1aCtiC aCid) ........ccoviiiiiiiiiic e 15
2.2.3. Poly(lactic acid) Foam Processing Technologies..........ccccevvveiieiiievie e, 19

2.3. Epoxidized Natural RUBDDEN ...........coviiiicc e 20
2.3.1. Structure of Epoxidized Natural Rubber (ENR) and Synthesis Method ................ 21
2.3.2. Properties of Epoxidized Natural RUBDEr ..o, 22

2.4. Chemical Compression-molding Method ... 23
CHAPTER 3 MATERIALS AND METHODS ...t 24
3L, VIALEIIAIS. .. bbbt 24
3.2, IMIBENOM ...t 24
3.2.1.5amPIe Preparation..........cccueiverieiieieeiesie e eiesiee e ee e e ste e sreesaeeneessaesseeneesneenseens 24



MORPHOLOGICAL CHARACTERIZATION AND MECHANICAL PROPERTIES OF POLY(LACTIC
ACID)/EPOXIDIZED NATURAL

RUBBER FOAM

OSVALDO MANUEL, Dr. Ir. Supriyadi, M. Sc. ; Asst. Prof. Ponusa Jitphuthi, Ph.D.

GUAI\]IDIJ\//\%R]S\}&ADSA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

TR I 0= 1 £SO PS 26
3.3.1.Morphological CharaCterization............c.ccccoveiieiieieeie e 26
3.3.2.DENSItY MEASUIEIMENT........c.eeiiieieciiecie ettt et e ste e sra e re e e naene e 26
3.3.3.MEeChaniCal PrOPEITIES .......c.ciuveieiieiieeiecee sttt 26
3.3.4.DatA ANAIYSIS ....cvveiveeiieeie et a e na e ne e 28

CHAPTER 4 RESULTS AND DISCUSSIONS........cootiiiiiiieiie e 29

4.1, Effect Of PLA/ENR RAUO ....ocooiieiiiie ettt 29
4.1.1.Morphology Of PLA/ENR FOBMS .......ccoiiiiiiiiiiiiiesiesiesiesieeee e 29
4.1.2.F0AM DENSITY ..ottt bbbttt bbbt 32
4.1.3.MeChaniCal PrOPEITIES .......ccueiuiiiitiiiieieeie ettt 34

4.2. Effect of Blowing Agent CONCENTIAtION .........ccceiviiiriinieiiiisieieeee e 39
4.2.1.Morphology of PLA/ENR FOAMS .......ccouiiiiiiiiiiie st 39
4.2.2.F0AM DENSILY ....oviiiiiiieiieieieest ettt bbbt 41
4.2.3.MeChaniCal PrOPEITIES .......ccuoiiiiiiiiisiieieee ettt 43

CHAPTER 5 CONCLUSIONS ..ottt ne e 47

5.1, CONCIUSIONS ....evviiite sttt ettt sttt st e e reene e e e 47

5.2, SUGOESTIONS ...ttt ettt st e et e et et e e e s ae e teere e s beebeenaesraenreenneareenneens 47

5.3, FULUIE PEISPECLIVE .....cviiiiiieie sttt ettt re e sre e be e ne e 48

BIBLIOGRAPHY ...ttt ettt be st b e b e s et e e 49
APPENDICES ...ttt bbbttt bbb r e 53



