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LAlMPIRAlN 1 

GAlMBAlR AlLAlT PENELITIAlN 

 

1. Gallon alir 19 liter 

 

2. Selalng gals 

 

3. Calt dop hitalm 

 

4. Ring gals 



 

 

     

5. Gelals ukur 

 

6. Kalyu pengalduk 

 

7. Solder listrik 

 

8. Bor listrik 



 

 

 

9. Lem dextone 

 

 

 

 

10. Ember 

 

11. Timbalngaln 

 

12. Soil alnallyzer 4 in 1 

 



 

 

13. Stopwaltch 

 

  

  



 

 

 

LAlMPIRAlN 2 

GAlMBAlR BAlHAlN PENELITIAlN 

 

1. Limbalh kotoraln salpi 

 

2. Almpals tebu 

    

3. Alir 

 

 

 

 

 

 



 

 

4. EM4 

 

LAlMPIRAlN 3 

DOKUMENTAlSI PENELITIAlN 

 

I. Pembualtaln Biogals 

1. Kotoraln salpi disia lpkaln sebalnyalk 4 kg 

 

2. Malsukkaln alir sebalnyalk 4 liter dengaln pencalmpuraln kotoraln salpi dengaln 1:1 

 

 

 

 

 

 



 

 

3. Lalkukaln pengaldukaln paldal kotoraln salpi hinggal balhaln semual tercalmpur 

 

4. Sebelum pencalmpuraln balhaln dilalkukaln  terlebih dalhulu proses penjemuraln almpals tebu 

 

5. Setelalh sudalh kering la lkukaln proses penghallusaln menggunalkaln blender hinggal menjaldi 

buliraln almpals tebu yalng hallus 

 

6. Setelalh semual balhaln tercalmpur malsukkaln kedallalm realktor berupal gallon 19 liter untuk 

melallui proses fermenta lsi 

 



 

 

 

II. Pengujialn Biogals 

1. Pengujialn pH 

 

 

 

 

 

2. Pengujialn Suhu 

 

 

 

 

 

 

 

III. Pengujialn Nya llal Alpi 

1. Perlalkualn I 

 Halri ke-14 

 

 

 

 

 

 

 



 

 

 Halri ke-21 

           

 Halri ke-28 

           

2. Perlalkualn II 

 Halri ke-14 

 

 Halri ke-21 

 

 



 

 

 Halri ke-28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

LAlMPIRAlN 4 

DAlTAl HAlSIL PENGUJIAlN pH, Suhu, daln Metalnal 

I. Pengujialn Ph 

1. Pengujialn pH Perlalkualn I 

Talbel Pengujialn pH Paldal Perlalkualn I 

Walktu 

(Halri) 

pH 
Nilali raltal-raltal 

Realktor 1 Realktor 2 Realktor 3 

1 7,0 7,0 7,0 7 

2 7,0 7,0 7,0 7 

3 7,0 7,0 7,0 7 

4 7,0 7,0 7,0 7 

5 7,0 6,5 7,0 6,8 

6 7,0 7,0 7,0 7 

7 7,0 6,5 6,5 6,6 

8 6,5 6,5 6,5 6,5 

9 6,5 6,5 6,0 6,3 

10 6,0 6,0 6,0 6 

11 6,5 5,5 6,0 6 

12 6,0 6,5 5,5 6,1 

13 6,0 6,0 6,0 6 

14 6,0 6,0 6,0 6 

15 6,5 6,0 6,0 6,1 

16 6,5 5,5 6,5 6,1 

17 6,0 6,5 6,5 6,3 

18 5,5 6,5 6,5 6,1 

19 6,5 6,0 6,0 6,1 

20 6,5 6,0 6,5 6,3 

21 6,5 6,0 6,5 6,3 

22 6,5 6,5 6,5 6,5 

23 6,5 7,0 6,5 6,6 



 

 

24 6,5 7,0 6,5 6,6 

25 6,5 7,0 6,5 6,6 

26 6,5 7,0 6,5 6,6 

27 6,5 7,0 6,5 6,6 

28 7,0 7,0 7,0 7 

 

2. Pengujialn pH Perlalkualn II 

Talbel Pengujialn pH Paldal Perlalkualn II 

Walktu 

(Halri) 

Ph 
Nilali raltal-raltal 

Realktor 1 Realktor 2 Realktor 3 

1 6,0 6,5 6,0 6,1 

2 5,5 7,0 6,5 6,3 

3 6,0 6,5 6,0 6,1 

4 6,0 6,5 6,0 6,1 

5 6,0 6,0 6,0 6 

6 6,0 6,0 6,5 6,1 

7 6,5 6,0 6,0 6,1 

8 5,5 6,5 6,0 6 

9 5,0 6,0 5,5 5,5 

10 5,0 5,5 5,5 5,3 

11 5,0 6,0 5,0 5,3 

12 5,0 6,0 5,0 5,3 

13 5,0 5,0 5,0 5 

14 5,0 6,0 5,0 5,3 

15 5,0 5,0 5,0 5 

16 5,0 6,5 5,0 5,5 

17 5,0 6,0 5,5 5,5 

18 5,0 5,5 5,0 5,1 

19 5,0 5,0 5,0 5 

20 5,0 5,0 5,0 5 



 

 

21 5,0 6,0 5,0 5,3 

22 5,0 5,5 5,0 5,1 

23 4,5 5,5 5,0 5 

24 4,0 6,0 5,0 5 

25 4,0 6,0 5,0 5 

26 4,5 6,0 5,0 5,1 

27 4,0 6,0 5,0 5 

28 4,0 6,0 5,0 5 

 

I. Pengujialn Suhu 

1. Pengujialn Suhu Perlalkualn I 

Talbel Pengujialn Suhu Perlalkualn I 

Walktu 

(Halri) 

Suhu (C) 
Nilali raltal-raltal 

Realktor 1 Realktor 2 Realktor 3 

1 29 29 29 29 

2 30 30 30 30 

3 29 29 29 29 

4 29 29 29 29 

5 29 29 29 29 

6 29 29 29 29 

7 29 29 29 29 

8 30 29 30 29,6 

9 29 29 30 29,3 

10 29 29 29 29 

11 29 29 29 29 

12 29 29 29 29 

13 29 29 30 29,3 

14 30 30 30 30 

15 29 29 30 29,3 

16 29 29 29 29 



 

 

17 29 29 29 29 

18 29 29 29 29 

19 29 29 29 29 

20 29 29 29 29 

21 29 28 29 28,6 

22 28 28 29 28,3 

23 28 28 29 28,3 

24 29 29 29 29 

25 28 28 29 28,3 

26 29 29 29 29 

27 28 28 29 28,3 

28 28 28 28 28 

 

2. Pengujialn Suhu Perlalkualn II 

Talbel Pengujialn Suhu Perlalkualn II 

Walktu 

(Halri) 

Suhu (C) 
Nilali raltal-raltal 

Realktor 1 Realktor 2 Realktor 3 

1 29 30 29 29,3 

2 30 30 29 29,6 

3 29 30 29 29,3 

4 29 30 29 29,3 

5 29 30 29 29,3 

6 29 30 29 29,3 

7 29 30 29 29,3 

8 29 30 29 29,3 

9 29 30 29 29,3 

10 29 30 29 29,3 

11 29 30 29 29,3 

12 29 30 29 29,3 

13 29 30 29 29,3 



 

 

14 30 30 29 29,6 

15 29 30 29 29,3 

16 29 30 29 29,3 

17 29 30 29 29,3 

18 29 30 29 29,3 

19 29 30 29 29,3 

20 29 30 28 29 

21 29 30 28 29 

22 28 29 28 28,3 

23 28 29 28 28,3 

24 29 30 29 29,3 

25 29 29 28 28,6 

26 29 30 29 29,3 

27 28 29 29 28,6 

28 28 29 28 28,3 

 

3. Pengujialn Metalnal 

Pengujialn metalnal paldal setialp perlalkualn 

Talbel Pengujialn Metalnal Paldal Setialp Perlalkualn 

Perlalkualn 
Walktu 

(Halri) 

Konsentralsi Metalnal  

(%) 

Perlalkualn I 

14 

21 

28 

25,85 

55,05 

63,94 

Perlalkualn II 

14 

21 

28 

7,02 

4,69 

10,60 

Daltal pengujialn metalnal dalpalt dihitung menggunalkaln rumus sebalgali berikut : 

     

    
 = 

     

    
 

Dimalnal : 



 

 

C = Konsentralsi (%) 

Al = Luals alreal 

Std = Stalndalrd 

Spl = Salmpel 

 

a. Halri ke-7 

 Perlalkualn I (realktor 1) 

Dik : 

      = 99,99%  0,9999 

       = 96.660.440 

       = 24.986.822 

 Dit :      ? 

 Penyelesalialn : 

 
     

    
 = 

     

    
 

      = 
                

     
 

       =  
                   

          
 

        =  
            

          
 

        = 0,258475166 

          = 25% 

 

 Perlalkualn II (realktor 1) 

Dik : 

      = 99,99%  0,9999 

       = 96.660.440 

       = 6.791.817 

 Dit :      ? 



 

 

 Penyelesalialn : 

 
     

    
 = 

     

    
 

      = 
                

     
 

       =  
                  

          
 

        =  
            

          
 

        = 0,0702576754 

          = 7% 

 

b. Halri ke-21 

 Perlalkualn I (realktor 2) 

Dik : 

      = 99,99%  0,9999 

       = 96.660.440 

       = 53.221.036 

 Dit :      ? 

 Penyelesalialn : 

 
     

    
 = 

     

    
 

      = 
                

     
 

       =  
                   

          
 

        =  
            

          
 

        = 0,550542848 

          = 55% 

 

 Perlalkualn II (realktor 2) 



 

 

Dik : 

      = 99,99%  0,9999 

       = 96.660.440 

       = 4.535.900 

 Dit :      ? 

 Penyelesalialn : 

 
     

    
 = 

     

    
 

      = 
                

     
 

       =  
                  

          
 

        =  
            

          
 

        = 0,0469214335 

          = 4% 

 

c. Halri ke-28 

 Perlalkualn I (realktor 3) 

Dik : 

      = 99,99%  0,9999 

       = 96.660.440 

       = 61.809.580 

 Dit :      ? 

 Penyelesalialn : 

 
     

    
 = 

     

    
 

      = 
                

     
 

       =  
                   

          
 



 

 

        =  
           

          
 

        = 0,639386692 

          = 63% 

 

 Perlalkualn II (realktor 3) 

Dik : 

      = 99,99%  0,9999 

       = 96.660.440 

       = 10.245.297 

 Dit :      ? 

 Penyelesalialn : 

 
     

    
 = 

     

    
 

      = 
                

     
 

       =  
                   

          
 

        =  
            

          
 

        = 0,105982059 

          = 10% 

 

 

 

 

 

 

 

 

 



 

 

LAlMPIRAlN 5 

HAlSIL UJI GAlS CHROMAlTOGHRAlPHY 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

I. Perlalkualn I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. Perlalkualn II 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


