
 
 
 

viii

TABLE OF CONTENTS 

Cover ............................................................................................................... …….i 

Approval Sheet .. ..................................................................................................... ii 

Declaration Of Authenticity ................................................................................... iii 

Sheet of Dedication  ............................................................................................... iv 

Acknowledgements ..................................................................................................v 

Preface  .................................................................................................................. vii  

Table Of Contents  ............................................................................................... viii 

List Of Tables  ........................................................................................................ xi 

List Of Figures  ..................................................................................................... xii 

List Of Appendices  ............................................................................................. xiii 

Abstract  ............................................................................................................... xiv 

CHAPTER I INTRODUCTION   

1.1 Background ........................................................................................................1 

1.2 Research Question ..............................................................................................3 

1.3 Objectives ...........................................................................................................3 

1.4 Benefits of Study ................................................................................................3 

CHAPTER II LITERATURE STUDY  

2.1 Patchouli Oil Distillery Waste ...........................................................................4 

2.2 Anaerobic Digestion ..........................................................................................5 

2.2.1. Stages of Anaerobic Digestion ...............................................................6 

2.2.2 Anaerobic Digestion System ...................................................................8 

2.3 Recirculation Effect of Super Natan. ...............................................................10 

EFFECT OF EFFLUENT RECIRCULATION IN SEMI-CONTINUOUS ANAEROBIC DIGESTION OF
PATCHOULI OIL DISTILLERY
WASTE
DWITA ATYANA P, Dr. Ria Millati, S.T., M.T, Ph. D. ; Rachma Wikandari, S.TP., M.Biotech., Ph.D. ; Prof. Claes Niklasson 
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

ix

2.4 Hypothesis ........................................................................................................11 

CHAPTER III RESEARCH METHODOLOGY  

3.1. Materials  .........................................................................................................12 

3.1.1. Inoculum ...............................................................................................12 

3.1.2. Synthetic medium .................................................................................12 

3.1.3. Patchouli oil distillery waste .................................................................12 

3.1.4. Volatile Fatty Acids standard ...............................................................12 

3.2. Method  ...........................................................................................................13 

3.2.1. Bioreactor Set Up .................................................................................13 

3.2.2. Analysis ................................................................................................16 

CHAPTER IV RESULT AND DISCUSSION  

4.1. Effect of Effluent Recirculation Towards Methane Production 

.............................… .......................................................................................19 

4.2. Effect of Effluent Recirculation Towards CH4 and CO2 Composition 

.................… ...................................................................................................23 

4.3. Effect of Effluent Recirculation Towards H2 Composition 

….……………………. ..................................................................................24 

4.4. Effect of Effluent Recirculation Towards Volatile Fatty Acids (VFAs) 

Contents, pH, and Alkalinity Ratio ……………………. ...............................26 

4.5. Effect of Effluent Recirculation Towards VS Reduction  ..............................31 

CHAPTER V CONCLUSION AND FUTURE WORK 

5.1 Conclusion ...................................................................................................... 34 

5.2 Future Work .....................................................................................................34 

REFERENCES  ......................................................................................................35 

EFFECT OF EFFLUENT RECIRCULATION IN SEMI-CONTINUOUS ANAEROBIC DIGESTION OF
PATCHOULI OIL DISTILLERY
WASTE
DWITA ATYANA P, Dr. Ria Millati, S.T., M.T, Ph. D. ; Rachma Wikandari, S.TP., M.Biotech., Ph.D. ; Prof. Claes Niklasson 
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 
 

x

APPENDICES  ......................................................................................................40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EFFECT OF EFFLUENT RECIRCULATION IN SEMI-CONTINUOUS ANAEROBIC DIGESTION OF
PATCHOULI OIL DISTILLERY
WASTE
DWITA ATYANA P, Dr. Ria Millati, S.T., M.T, Ph. D. ; Rachma Wikandari, S.TP., M.Biotech., Ph.D. ; Prof. Claes Niklasson 
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/


