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Lampiran 1 

GAMBAR ALAT DAN BAHAN 

A. Alat  

1. Galon 19 Liter 

 

2. Ember cat 18 Liter 

 

3. Kayu Pengaduk  
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4. Selang Gas 

 

5. Ban  

 

6. Soil Analyzer 4 in 1 
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7. Stopwatch 

 

8. Timbangan 

 

9. Gelas ukur 1 Liter 
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B. Bahan 

1. Kotoran kuda 

 

2. Limbah Sayur Kol 

 

3. Cairan EM-4 
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4. Air 

 

5. Aquadest 
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Lampiran 2 

GAMBAR PROSES PEMBUATAN DAN PENGUJIAN BIOGAS 

A. Dokumentasi Pembuatan Biogas 

1. Kotoran kuda di masukkan ke dalam ember cat 19 liter 

 

2. Pemotongan Limbah Sayur Kol 

  

3. Proses blender limbah sayur kol 
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4. Proses pengadukan Kotoran kuda 

 

5. Proses pengambilan pH dan suhu awal pada kotoran kuda dan sayur kol 
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6. proses fermentasi 

 

B. Dokumentasi Pengujian Biogas 

1. Pengujian ph  
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2. Pengujian Suhu 
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3. Pengujian Metana 

Sertifikat pengujian metana  
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a. Hari ke -3 

 Kotoran kuda 

 

 Sayur Kol 

 

 

 Kotoran kuda + Sayur kol 
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b. Hari ke – 12 

 Kotoran kuda 

  



52 
 

 
 

 Sayur kol 

 

 Kotoran kuda + sayur kol 
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c. Hari ke 21 

 Kotoran Kuda 

 

 Sayur kol 
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 Kotoran kuda + Sayur Kol 

 

4. Pengujian Nyala api dan warna api 

 Kotoran Kuda 

a. Hari ke 3 

Tidak ada menyala  

 

b. Hari ke 12 
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c. Hari ke 21 

 

 Sayur Kol 

a. Hari ke 3 

Tidak ada menyala 

 

b. Hari ke 12 

 

c. Hari ke 21 
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 Kotoran Kuda + Sayur Kol 

a. Hari ke 3 

Tidak ada menyala 

 

b. Hari ke 12 

 

c. Hari ke 21 
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Lampiran 4 

DATA HASIL PENGUJIAN PEMBUATAN BIOGAS DENGAN 

KOMPOSISI KOTORAN KUDA DAN LIMBAH SAYUR KOL 

1. Pengujian pH 

A. Pengujian pH Kotoran Kuda (KK) 

Tabel Pengujian pH pada KK 

Hari ke 
Nilai pH 

pH rata-rata 
06:00 WIB 12:00 WIB 18:00 WIB 

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 7,0 7,0 7 

6 7,0 7,0 7,0 7 

7 7,0 7,0 7,0 7 

8 7,0 7,0 7,0 7 

9 7,0 7,0 7,0 7 

10 7,0 7,0 7,0 7 

11 7,0 7,0 7,0 7 

12 7,0 7,0 7,0 7 

13 7,0 7,0 7,0 7 

14 7,0 7,0 7,0 7 

15 7,0 7,0 7,0 7 

16 7,0 7,0 7,0 7 

17 7,0 7,0 7,0 7 

18 7,0 7,0 7,0 7 

19 7,0 7,0 7,0 7 

20 7,0 7,0 7,0 7 

21 7,0 7,0 7,0 7 
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B. Pengujian pH pada Sayur Kol (SK) 

Tabel Pengujian pH pada SK 

Hari ke 
Nilai pH 

pH rata-rata 
06:00 WIB 12:00 WIB 18:00 WIB 

1 5,5 5,0 5,0 5,16 

2 5,0 5,0 5,0 5 

3 5,0 5,0 5,0 5 

4 5,0 5,5 5,5 5,33 

5 5,5 5,5 5,0 5,33 

6 6,0 6,0 6,0 6 

7 6,0 6,5 6,5 6,33 

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

9 6,7 6,5 6,5 6,56 

10 7,0 7,0 7,0 7 

11 7,0 7,0 7,0 7 

12 7,0 7,0 7,0 7 

13 7,0 7,0 7,0 7 

14 7,0 7,0 7,0 7 

15 7,0 7,0 7,0 7 

16 7,0 7,0 7,0 7 

17 7,0 7,0 7,0 7 

18 7,0 7,0 7,0 7 

19 7,0 7,0 7,0 7 

20 7,5 7,0 7,0 7,16 

21 7,5 7,0 7,5 7,33 
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C. Pengujian pH pada Kotoran Kuda + Sayur Kol (KK + SK) 

Tabel Pengujian pH pada KK + SK  

Hari ke 
Nilai pH 

pH rata-rata 
06:00 WIB 12:00 WIB 18:00 WIB 

1 5,5 5,5 6,0 5,67 

2 6,0 6,5 6,0 6,16 

3 6,0 6,0 6,0 6 

4 6,5 6,0 6,5 6,33 

5 6,5 7,0 7,0 6,83 

6 7,0 7,0 7,0 7 

7 7,0 7,0 7,0 7 

8 7,0 7,0 7,0 7 

9 7,0 7,0 7,0 7 

10 7,0 7,0 7,0 7 

11 7,0 7,0 7,0 7 

12 7,0 7,0 7,0 7 

13 7,0 7,0 7,0 7 

14 7,0 7,0 7,0 7 

15 7,0 7,0 7,0 7 

16 7,0 7,0 7,0 7 

17 7,0 7,0 7,0 7 

18 7,0 7,0 7,0 7 

19 7,0 7,0 7,0 7 

20 7,0 7,5 7,0 7,16 

21 7,0 7,5 7,5 7,33 
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2. Pengujian Suhu 

A. Pengujian Suhu  pada Kotoran Kuda (KK) 

Tabel Pengujian suhu pada KK 

Hari ke 
Nilai Suhu (°C) Suhu rata-

rata 06:00 WIB 12:00 WIB 18:00 WIB 

1 25 29 28 27,33 

2 26 28 29 27,67 

3 25 28 28 27 

4 26 28 28 27,33 

5 25 27 28 26,67 

6 26 25 25 25,33 

7 25 26 27 26 

8 26 27 27 26,67 

9 25 27 25 25,67 

10 25 28 27 26,67 

11 25 28 28 27 

12 25 28 28 27 

13 25 28 29 27,33 

14 26 29 29 28 

15 25 29 29 27,67 

16 26 29 29 28 

17 25 28 30 27,67 

18 25 29 30 28 

19 26 29 30 28,33 

20 26 29 32 29 

21 26 29 27 27,33 
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B. Pengujian Suhu pada Sayur Kol (SK) 

Tabel Pengujian Suhu pada SK 

Hari ke 
Nilai Suhu (°C) Suhu rata-

rata 06:00 WIB 12:00 WIB 18:00 WIB 

1 25 29 28 27,33 

2 26 28 29 27,67 

3 25 28 28 27 

4 26 28 28 27,33 

5 25 27 28 26,67 

6 26 25 25 25,33 

7 25 27 27 26,33 

8 26 27 27 26,67 

9 25 27 25 25,67 

10 25 29 27 27 

11 26 28 28 27,33 

12 25 28 28 27 

13 25 28 29 27,33 

14 26 29 29 28 

15 25 29 29 27,67 

16 26 29 29 27,67 

17 25 28 29 27,33 

18 26 29 30 28,33 

19 26 29 30 28,33 

20 27 29 31 29 

21 26 29 27 27,33 
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C. Pengujian Suhu pada Kotoran Kuda + Sayur Kol (KK + SK) 

Tabel Pengujian Suhu KK + SK 

Hari ke 
Nilai Suhu (°C) Suhu rata-

rata 06:00 WIB 12:00 WIB 18:00 WIB 

1 26 29 28 27,67 

2 26 28 29 27,67 

3 25 28 28 27 

4 25 28 27 26,67 

5 25 27 28 26,67 

6 25 25 25 25 

7 25 27 27 26,33 

8 25 27 27 26,33 

9 25 27 25 25,67 

10 25 29 27 27 

11 25 28 28 27 

12 25 28 28 27 

13 25 28 29 27,33 

14 26 30 29 28,33 

15 25 30 29 28 

16 26 30 28 28 

17 25 29 29 27,67 

18 25 29 30 28 

19 26 30 30 28,67 

20 26 30 32 29,33 

21 26 29 26 27 

  



63 
 

 
 

3. Pengujian Metana 

Pengujian metana pada setiap sampel  

Tabel pengujian metana pada setiap sampel  

Sampel Hari Ke Konsentrasi Metana (%) 

KK 

3 0 

12 7 

21 54 

SK 

3 0 

12 10 

21 60 

KK+SK 

3 0 

12 9 

21 48 

Data pengujian metana dapat dihitung menggunakan rumus sebagai berikut : 

    
    

 
    

    
 

Dimana :  

C = konsentrasi (%) 

A= Luas Area 

Std = Standard 

Spl = Sampel 

a. Hari ke  3 

 Sampel KK (kotoran kuda) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 157.526 

Dit : Cspl ? 

Penyelesaian : 
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= 0,00171137 

= 0,00% 

 Sampel SK (Sayur Kol) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 79.948 

Dit : Cspl ? 

Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 

 
             

          
 

 
           

          
 

= 0,00086856 

= 0,00% 
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 Sampel KK+SK (Kotoran kuda + Sayur kol) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 53.919 

Dit : Cspl ? 

Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 

 
             

          
 

 
           

          
 

= 0,00058578 

= 0,00% 

 

b. Hari ke 12 

 Sampel KK (Kotoran Kuda) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 5.989.899 

Dit : Cspl ? 

Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 



66 
 

 
 

 
                

          
 

 
            

          
 

= 0,06507464 

= 7% 

 Sampel SK (Sayur Kol) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 9.249.707 

Dit : Cspl ? 

Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 

 
                

          
 

 
            

          
 

= 0,10048941 

= 10% 

 Sampel KK+SK (Kotoran kuda + Sayur kol) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 7.988.696 

Dit : Cspl ? 

Penyelesaian : 
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= 0,0867897 

= 9% 

c. Hari ke 21 

 Sampel KK (Kotoran kuda) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 49.380.670 

Dit : Cspl ? 

Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 

 
                 

          
 

 
           

          
 

= 0,536474743 

= 54% 

 Sampel SK (Sayur Kol) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 55.560.987 

Dit : Cspl ? 
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Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 

 
                 

          
 

 
          

          
 

= 0,6036181 

= 60% 

 Sampel KK+SK (Kotoran kuda + sayur kol ) 

Dik :  

Cstd = 99,990% => 0,9999 

Astd = 92.037.384 

Aspl = 44.595.355 

Dit : Cspl ? 

Penyelesaian : 

    
    

 
    

    
 

                    

     
         

    
 

 
                 

          
 

 
           

          
 

= 0,484486776 

= 48% 

 


