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ABSTRACT

The utilization of biogas slurry, a by-product of anaerobic digestion, has gained significant
attention for its potential in sustainable agriculture. This study focuses on evaluating the
chemical composition, particularly the nitrogen (N), phosphorus (P20s), and potassium
(K20) levels, of biogas slurry produced from a mixture of cattle waste manure and dairy
by-products, including waste milk and yogurt. Additionally, the study investigates the

impact of incorporating mango wood ash into the slurry at various ratios.

The study employs a weighted average approach to calculate the resultant chemical
composition of the slurry-wood ash mixtures. At a 2:1 ratio, the pH increased to 8.07, with
N, P20s, and K20 levels reaching 0.040033%, 0.95%, and 0.412%, respectively. The 4:1
ratio yielded a pH of 7.68, N at 0.39%, P»Os at 0.21%, and K»O at 0.28%. The 1:0.15 ratio
resulted in a pH of 7.478, N at 0.24%, P,0s at 0.018%, and K»O at 0.19%.

This study contributes to the body of knowledge on the use of biogas slurry as an organic
fertilizer by demonstrating how the addition of wood ash can significantly alter its
chemical properties. The findings highlight the potential of biogas slurry enriched with
dairy by-products and wood ash to enhance soil fertility and support sustainable
agricultural practices. Moreover, this research underscores the importance of optimizing
the ratios of slurry to wood ash to achieve desired nutrient levels, which can vary based

on specific agricultural needs.

In conclusion, the integration of waste milk, yogurt, and wood ash into biogas slurry offers
a promising approach to recycling organic waste and improving the nutrient profile of
organic fertilizers. Future research should focus on long-term field studies to assess the
agronomic benefits and environmental impacts of using such enriched biogas slurry in

various cropping systems.



TABLE OF CONTENTS

ABSTRACT .oviiiiiiiiiniiniiininisniinniisesisesimeisssmssesssisssmtssssssssssessssssssessssssssssssesssssss i
TABLE 'OF CONTEN LS sancusssssamassnsssamsssmmss s us s sanassis s iasss s st e ii
LIST OF FIGURES .iooisminsvsssasssussssssnsssssnssassessnsunsssosisnsssssinsssssnssssssessseoss sesssssesvusssnssss v
LIST OF PLATES .ot cnssnnesesinissssinnssssnssesssssssssasnesssssssessasssssssssssssss v
LEST Q0F TABILES sonconssusmmusns s onsos s 6 msssss 5 asmsesis s s mtssaisn vi
LIST OF ABBREVIATIONS .cusaosmirsssssmssmnsossssorsssasvssssssssesassssnsssessssnsnsonsssssssssssoss vii
CHAPTER Q7 cooiieercinincenninceimnnnnenntessssecssnenssessscesssesssssessonsasssssssssssnsssasssensasssass 1
1.0 INTRODUCTEHON csonisunssosssssmsavsssssmorsssssssessssssasmsssassssssssssismsssssssms s svsessmssssns e 1
1.1 The Process of Fermentation.....c..ceecrieccenmrccernnceersnmecnsnnscersnsseesssnesesssessssnsesssnns 2
1.2 Enzymnatic HYATolYSES smsmmsiisssmimnissnsiinsinsasisss s s iiies s s ssmaiessng 3
1.3 Environmental and Economic Benefits.....cccconinniciinnccinnnnnnincrineioniesineeees 3
1.4 Future Prospects and Challenges .......coeevvommicnncccninensnestmmssmene o 3
1.5 The MATH AL 18, sncumssimmssssasists i sass it s st o iasiiiiiirabtassbrens srabonsasisonsis 4
16 The main oBJECiVE AFQ, .o bossvesscstn s sns mrsssssmvsssis ssssssuseissssomssn 4
CHAPTER 02 coeeriinncsnnnecinmncctnnecsssnscosnnsecassesesssssnessnissasssssscossnesessnsssansssasesensssnsnnas 5
2.0 LITERATURE REVIEW iusasiimsrsnsssmiss sy iassesiasssersiasssss s asnis 5
2.1 Dairy Industry in the World ... sinesscecessnccsnnesaesinns 5
2.2 Waste Management in the Dairy INAUstry cocoocverreceincrccnccrncmensnerresesconnenseecnns 7
2.3 Nutritionial Profile of Waste MUK . sssssssssissinssssmmvimsiassiissssasssessansssassasans 8
2.4 Biological Conversion Process of dairy Waste ....ccccveeceececccnncrcnnneccsssereassnnsessens 9
2.5 Fermentation process of organic matter in a bio gas unif......ccceveveeesececercerecnens 9
2.6 Enzymatic Hydrolysis of waste milk and waste milk products ....ccceveveenevnceee. 10
2.7 Composition of Bio@as SHUITY .......ceeeeereesersessssssssmssssssssessssssssssssssssnssesssssseses 11



2.8 Environmental and Economic Impacts.............c.ccccoeovevieiiiiiieiiiiccicieceeen, 12

2.9 Wood Ash for improving the fertilizer amendment...........................ccccoenen.. 13
2.10 Wood Ash and its Application ratios in fertilizers....................c..ccooeevvrennn.. 14
2.11 Practical Applications and Case Studies................c..ccoceevvviiiiiinrieiiieireceeen. 14
2.12 Challenges and Future Directions .................coccoeoeeviieiieiieieeiicieeeceece e 15
CHAPTER D)3 .ovem e cowesommmsacommsnmsenes svssesseressssnss o ss vas ses s a0 v g seassasa ss srss wesss s es s ssisness 16
3.0 MATERIALS AND METHODS .......ccooiiiiiiiieeeeeee e 16
3.1 Sample COILECHION ....cuvueuiieiiieiieiceeee ettt 16
3.1.1  Sample collection for Characterization of waste milk.............c...ccoevvvrvennenne. 16
32 Clhaaclerization of waste Ml s e seessisemmsms s ssons s samm mmnsns 17
3.2.1  RESAZUIIN TESt...cuiieiiiiieiieiieteeeete ettt ettt eve e ere e eae e 18
3.2.2  ALCORNOL TESL...cuuiiiriieiiiiriieitete ettt ettt ettt ere e e eseeaeereeneenea 18
3.2.F  BOIINEG TOBE s mmnsmsaisnsssssssnssisssssmmmnmnmerirsnsssssmsimsamsnsmmsassmsmsasmmmmsmms 18
3.3  Physiochemical Analysis of Liquid Fertilizer ...........c..ccooovviivvieviieniiiiiieeeennen, 20
3.3.1  Determination Of PH .c...oooiieiiiiiiiiieiiiie e 20
3.3.2  Determination 0f N,P K IEVEIS.....cccoviiiiiiiiiiiiieeieeeeeeeeeeeee e 20
3.4  Secondary data COIlECHON. .....cceriririeiiiiciiete ettt 22
3.5 Blatistica] ATElVETS wommsmssmsmsmnmin s mmms s s masisammmsmmonmsmmmssimmm 22
CHAPTER 04 ..ottt sttt et et ettt eas e eas e aeeseeasees 23
4.0 RESULTS AND DISCUSSION .....cociiiiiiiiiiiieiieeteeie ettt ee s 23
4.1 Characterization of Waste MilK...........cceceeirierieiiiniiiieiieiee s 23
4.2 Physiochemical Analysis of Liquid Fertilizer...........ccocoovvevvevviiiiieiciiiecececeeenn, 23
4.3 Impact 0f W00d ASh 0N PH ....oouviiiiiiiiiceccceeeee e 25
4.4 Enhancement of Nitrogen LeVels..........coveveieiueiioiceieeiceeeeeeeeeeeeeeeee e, 26
4.5 Enhancement of Phosphorus Levels ..........coooooviiiiiiiiiiciiiiiiiecce e 28

il



4.6 Enhancement of Potassium LEeVEIS......couvveeeeeeeeeeeeeeeeee e 29

4.7 Enhancement of Magnesium, Calcium, and Sodium Levels .........c.cooovvvveveevennnn. 31
CHAPTER 05 ...ttt sttt e ettt e e eeneens 34
5.0 CONCLUSION AND RECOMMENDATIONS.......c.oooiiiiieeeeeeceeeeeeeeeeeeeeeeaen 34
REFBERENCES s issis s sssansi sasmnsmarmsssannesarse s s s peams g s16s 6 s e 4 S5 sosssssss sisssass 35

v



