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LAMPIRAN 1 

GAMBAR ALAT PENELITIAN  

 

1. Furnace 

 

 

 

  

 

 

 

 

 

 

 

2. Cawan Porselen 

 

3. Neraca Digital 
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4. Stopwatch 

 

 

5. Gelas Beaker 

 

 

 

 

 

 

 

 

 

6. Cetakan Briket 
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7. Hotplate  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Jangka Sorong 

 

 
 

 

9. Hidrolick 
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10. Martil  

 

 
11. UTM ( Universal Testing Machine ) 

 

 

 

 

12. Bom Kalorimeter 
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LAMPIRAN 2 

 

GAMBAR BAHAN PENELITIAN 

 

1. Serbuk Kayu Jati 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

2. Tempurung Kelapa 
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3. Air  

 

 
 

 

 

4. Getah Pinus 
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LAMPIRAN 3 

 

DOKUMENTASI PEMBUATAN BRIKET 
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3. Dokumentasi penjemuran bahan 
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5. Dokumentasi penghalusan bahan 
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7. Dokumentasi pencampuran bahan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Dokumentasi sampel briket A,B,C 
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LAMPIRAN 4 

 

GAMBAR PENGUJIAN BRIKET 

 

 

1. Uji Densitas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

2. Uji Kadar Air 
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3. Uji Kadar Zat Terbang  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Uji Kadar Abu 
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5. Uji Nilai Kalor 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

6. Uji Laju Pembakaran 
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LAMPIRAN 5 

DATA HASIL PENGUJIAN BRIKET SERBUK KAYU JATI DAN 

TEMPURUNG KELAPA 

 

1. Densitas 

Persamaan pada densitas bisa diperhitungkan melalui rumusan berikut 

𝛒 = 
 

 
 

Yang mana mana : 

ρ = densitas ( g/cm³ ) 

m = massa briket ( g ) 

v = volume briket = (3,14 x r² x tinggi)/ cm³ 

 

Sampel Massa 

( g ) 

Panjang 

( cm ) 

Lebar 

( cm ) 

Tinggi 

( cm ) 

Densitas 

( g/cm³ ) 

Rata-rata 

( g/cm³ ) 

A1 72,37 4,9 4,9 4,9 0,615  

0,560 A2 54,91 4,7 4,7 4,7 0,528 

A3 55,95 4,7 4,7 4,7 0,538 

B1 68,37 4,7 4,7 4,7 0,658  

0,629 B2 73,46 4,9 4,9 4,9 0,624 

B3 67,09 4,8 4,8 4,8 0,606 

C1 84,98 4,98 4,98 4,98 0,688  

0,661 C2 76,22 4,98 4,98 4,98 0,617 

C3 83,76 4,98 4,98 4,98 0,678 

Ket : A = 80%:20%:30%, B = 80%:20%%:40%, C = 80%:20%%:50% 

 

1. Sampel A 

 A1 

Volume kubus ( cm ) = p × l × t 

   = 4,9 cm × 4,9 cm × 4,9 cm 

   = 117,649 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

         ρ   = 0,615 g/cm³   
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 A2 

Volume Kubus ( cm ) =  p × l × t 

    = 4,7 cm × 4,7 cm × 4,7 cm  

          ρ   = 103,823 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

         ρ   = 0,528 g/cm³   

 

 A3 

Volume Kubus ( cm ) =  p × l × t 

   = 4,7 cm × 4,7 cm × 4,7 cm 

        ρ    = 103,823 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

        ρ    = 0,538 cm 

 

2. Sampel B 

 B1 

Volume Kubus ( cm ) =  p × l × t 

   = 4,7 cm × 4,7 cm × 4,7 cm 

   = 103,823 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

         ρ  = 0,658 g/cm³   

 

 B2 

Volume Kubus ( cm ) =  p × l × t 

   = 4,9 cm × 4,9 cm × 4,9 cm 

   = 117,649 cm 
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Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

         ρ   = 0,624 g/cm³   

 

 B3 

Volume Kubus ( cm ) =  p × l × t 

   = 4,8 cm × 4,8 cm × 4,8 cm 

   = 110,592 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

         ρ   = 0,606 g/cm³   

 

3. Sampel C 

 C1 

Volume Kubus ( cm ) =  p × l × t 

   = 4,98 cm × 4,98 cm × 4,98 cm  

   = 123,505 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

   = 
     

       
 

         ρ   = 0,688 g/cm³   

 

 C2 

Volume Kubus ( cm ) =  p × l × t 

= 4,98 cm × 4,98 cm × 4,98 cm  

 = 123,505 cm 

Densitas ( g/cm³ )  ρ =  
 

 
 

 = 
     

       
 

      ρ   = 0,617  g/cm³   
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 C3 

Volume Kubus ( cm ) =  p × l × t 

= 4,98 cm × 4,98 cm × 4,98 cm  

 = 123,505 cm 

Densitas ( g/cm³ )  ρ =  
 

 
  

 = 
     

       
 

      ρ   = 0,678 g/cm³   
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2. Kadar Air 

      Persamaan kadar air: 

Kadar Air % = 
   

 
 × 100%         

Dimana : 

a = Sampel Awal ( gram) 

b = Sampel  Akhir ( gram) 

 

Sampel Massa Awal 

(g ) 

Massa Akhir 

(g ) 

Kadar air  

( %) 

Rata-rata  

( %) 

A1 7,37 6,97 5,42  

6,63 A2 7,23 6,62 8,43 

A3 7,16 6,60 7,82 

B1 7,4 6,9 6,75  

7,04 B2 7,6 7,0 7,89 

B3 7,7 7,2 6,49 

C1 8,87 8,14 8,22  

7,43 C2 8,14 7,63 6,26 

C3 8,11 7,62 6,04 

Ket : A = 80%:20%%:30%, B = 80%:20%%:40%, C = 80%:20%%:50% 

 

1. Sampel A 

 A1 

Kadar air ( % ) =  
         

    
 × 100% 

  = 
   

    
 × 100% 

  = 0,0542 × 100% 

Kadar air ( % ) = 5,42% 

 

 A2 

Kadar air ( % ) =  
         

    
 × 100% 

  = 
    

    
 × 100% 

  = 0,0843 × 100% 

Kadar air ( % ) =  8,43% 
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 A3 

Kadar air ( % ) =  
         

    
 × 100% 

 = 
    

    
 × 100% 

  = 0,0782 × 100% 

Kadar air ( % ) = 7,82% 

 

2. Sampel B 

 B1 

Kadar air ( % ) =  
       

   
 × 100% 

 = 
   

   
 × 100% 

  = 0,0675 × 100% 

Kadar air ( % ) = 6,75% 

 

 B2 

Kadar air ( % ) =  
       

   
 × 100% 

  = 
   

   
 × 100% 

  = 0,0789 × 100% 

Kadar air ( % ) =  7,89% 

 

 B3 

Kadar air ( % ) =  
       

   
 × 100% 

  = 
   

   
 × 100% 

  = 0,0649 × 100% 

Kadar air ( % ) = 6,49% 
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3. Sampel C 

 C1 

Kadar air ( % ) =  
         

    
 × 100% 

  = 
    

    
 × 100%  

  = 0,0822 × 100% 

Kadar air ( % ) = 8,22% 

 

 C2 

Kadar air ( % ) =  
         

    
 × 100% 

= 
    

    
 × 100%  

= 0,0626 × 100% 

Kadar air ( % ) = 6,26% 

 

 C3 

Kadar air ( % ) =  
          

    
 × 100% 

= 
    

    
 × 100%  

= 0,0604 × 100% 

Kadar air ( % ) = 6,04% 
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3. Kadar Zat Terbang 

      Persamaan nilai ditengah  kadar zat terbang bisa diperhitungkan melalui 

rumus di bawah ini: 

Kadar Zat Terbang ( % ) = 
   

 
 × 100% 

Yang mana mana: 

a = Massa awal ( gram ) 

b = Massa sampel sesudah pemanasan 107ºC ( gram ) 

c = Massa sampel sesudah pemanasan 950ºC ( gram ) 

 

Model 
Ma 

( g ) 

Mb 

( g ) 

Mc 

( g ) 

Rata-rata 

( % ) 

A1 7,52 6,68 6,02  

A2 7,45 6,59 6,02 7,35 

A3 7,28 6,46 6,05  

B1 8,88 7,80 7,02  

B2 8,98 7,90 7,18 6,28 

B3 8,70 7,88 7,70  

C1 9,68 8,78 8,68 8,53 

C2 9,72 8,60 8,52  

C3 9,68 8,78 8,28  

Ket : A = 80%:20%%:30%, B = 80%:20%%:40%, C = 80%:20%%:50% 

 

1. Sampel A 

 A1 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

     = 
    

    
 × 100% 

    = 0,0877 × 100% 

Kadar Zat Terbang ( % )  = 8,77% 
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 A2 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 

    = 0,0765 × 100% 

Kadar Zat Terbang ( % ) = 7,65% 

 

 A3 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 

    = 0,0563 × 100% 

Kadar Zat Terbang ( % ) = 5,63% 

 

2. Sampel B 

 B1 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 

    = 0,0878 × 100% 

Kadar Zat Terbang ( % ) = 8,78% 

 

 B2 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 

    = 0,0801 × 100% 

Kadar Zat Terbang ( % ) = 8,01% 

 

 B3 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 
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    = 0,0206 × 100% 

Kadar Zat Terbang ( % ) = 2,06% 

 

3. Sampel C 

 C1 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 

    = 0,0382 × 100% 

Kadar Zat Terbang ( % ) = 3,82% 

 

 C2 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
    

    
 × 100% 

    = 0,0288 × 100% 

Kadar Zat Terbang ( % ) = 2,88% 

 

 C3 

Kadar Zat Terbang ( % ) = 
         

    
 × 100% 

    = 
   

    
 × 100% 

    = 0,0516 × 100% 

Kadar Zat Terbang ( % ) = 5,16% 
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4. Kadar Abu 

      Persamaan nilai pada  kadar abu bisa diperhitungkan melalui rumus berikut: 

Kadar Abu ( % ) = 
 

 
 × 100% 

Dimana: 

a = Massa sampel awal ( gram ) 

b = Massa abu total ( gram ) 

 

Sampel 
Massa Awal 

( g) 

Massa Akhir 

( g ) 

Rata-rata 

( % ) 

A1 7,25 0,50  

A2 7,40 0,52 6 

A3 7,18 0,40  

B1 7,60 0,60  

B2 7,62 0,62 7,6 

B3 7,80 0,68  

C1 8,20 0,72  

C2 8,15 0,70 8 

C3 8,18 0,73  

Ket : A = 80%:20%%:30%, B = 80%:20%%:40%, C = 80%:20%%:50% 

 

1. Sampel A 

 A1 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0689 × 100% 

Kadar abu ( % ) = 6,89% 

 

 A2 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0702 × 100% 

Kadar abu ( % ) = 7,02% 
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 A3 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0557 × 100% 

Kadar abu ( % ) = 5,57% 

 

2. Sampel B 

 B1 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0789 × 100% 

Kadar abu ( % ) = 7,89% 

 

 B2 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0813 × 100% 

Kadar abu ( % ) = 8,13% 

 

 B3 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0871 × 100% 

Kadar abu ( % ) = 8,71% 

 

3. Sampel C 

 C1 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0878 × 100% 

Kadar abu ( % ) = 8,78% 
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 C2 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0858 × 100% 

Kadar abu ( % ) = 8,58% 

 

 C3 

Kadar abu ( % ) = 
    

    
 × 100% 

   = 0,0892 × 100% 

Kadar abu ( % ) = 8,92% 
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5. Nilai Kalor 

No Sampel Spesifikasi 
Nilai Kalor 

( J/g ) 
Keterangan 

1 A ASTM-4809-06 29485 LHV ( gas ) 

2 B ASTM-4809-06 30296 LHV ( gas ) 

3 C ASTM-4809-06 31073 LHV ( gas ) 

 

6. Laju Pembakaran 

      Persamaan pada  laju pembakaran bisa diperhitungkan melalui rumus berikut: 

 

           Laju Pembakaran = 
                     

                
 

Keterangan:  

Massa briket terbakar = massa briket awal –  massa briket sisa (g) 

Waktu pembakaran     = proses suatu briket terbakar ( menit ) 

 

Sampel 

Massa 

awal 

( g ) 

Massa 

akhir 

( g ) 

Waktu 

(Menit) 

Laju Pembakaran 

(gram/menit) 

Rata-rata 

(gram/menit)   

A1 55,24 34,87 50 0,4074 0,5948 

A2 55,18 17,26 50 0,7584  

A3 55,11 24,17 50 0,6188  

B1 87,87 23,94 50 1,2786 1,2235 

B2 81,14 27,45 50 1,0738  

B3 84,11 18,20 50 1,3182  

C1 86,72 14,57 50 1,443 1,3697 

C2 81,63 22,20 50 1,1886  

C3 88,08 14,20 50 1,4776  

Ket : A = 80%:20%%:30%, B = 80%:20%%:40%, C = 80%:20%%:50% 

 

1. Sampel A 

 A1 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 0,4074 g/menit 
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 A2 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 0,7584 g/menit 

 

 A3 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 0,6188 g/menit 

 

2. Sampel B 

 B1 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 1,2786 g/menit 

 

 B2 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 1,0738 g/menit 
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 B3 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 1,3182 g/menit 

 

3. Sampel C 

 C1 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 1,443 g/menit 

 

 C2 

Laju Pembakaran  = 
                     

                
 

   = 
           

  
 

   = 
     

  
 

Laju Pembakaran = 1,1886 g/menit 

 

 C3 

      Laju Pembakaran  = 
                     

                
 

 = 
           

  
 

 = 
     

  
 

   Laju Pembakaran = 1,4776 g/menit   
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LAMPIRAN 6 

SURAT IZIN PENELITIAN  
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H a l : Izin Penelitian 
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Sehubungan dengan rencana Penelitian Mahasiswa Fakultas Sains dan Teknologi Universitas Islam 

Negeri Sumatera Utara di Laboratorium Kimia Polimer FMIPA USU, kami mengharapkan kesediaan 

Bapak/Ibu memberikan kesempatan untuk melaksanakan penelitian kepada mahasiswa tersebut di 

bawah ini: 

 

Nama : Nur Aisah Sagala 

NPM 0705182077 

Program Studi : Fisika UINSU 

Judul Penelitian : PemanfaatanSerbuk Kayu Jati dan Tempurung Kelapa Sebagai 

pembuatan Bahan Briket Arang dengan Perekat Getah Pinus. 

 

Mengenai teknis pelaksanaan penelitian, kami serahkan sepenuhnya pada peraturan yang berlaku di 

Laboratorium yang Bapak/Ibu pimpin. 
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An. Dekan 

Ditandatangani secara elektronik oleh: Wakil 
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“Informasi Elektronik dan/atau Dokumen Elektronik dan/atau hasil cetaknya merupakan alat bukti hukum yang sah.” 

◻Dokumen ini telah ditandatangani secara elektronik menggunakan sertifikat elektronik yang diterbitkan BSrE 

◻Surat ini dapat dibuktikan keasliannya dengan memindai kode QR pada dokumen ini dan informasi akan ditampilkan dalam peramban 
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Nanomaterials for Renewable Energy 

CV. Inovasi Teknologi Nano 
Jl. Industri-Ringroad No. 8 & 9, Medan – Sumatera Utara 

Telp. : 061-8221076; Email : info@nrelab.com 

 

Nomor : 17/ SK/ NRE/02/23 

Lamp : - 

Hal : Selesai Penelitian 

Kepada Yth, 

Kepala bagian Laboratorium NRE (Nanomaterials For Renewable Energy Research Center) 

Di – 

Tempat 

Dengan hormat, 

Sehubungan dengan pelaksanaan penelitian dalam rangka penyusunan skripsi, menerangkan 

bahwa : 

Nama : Nur Aisah Sagala 

NIM 0705182077 

Program Studi : Fisika 

Universitas : Universitas Islam Nageri Sumatera Utara 

Dengan ini kami menyatakan BENAR bahwa mahasiswa tersebut telah selesai melakukan 

penelitian di Laboratorium NRE (NanomaterialsFor Renewable Energy Research Center) pada 

tanggal 1 April 2023. 

Demikian surat ini disampaikan untuk dapat digunakan seperlunya, atas perhatian dan 

kerjasamanya kami ucapkan terimakasih 

 

Medan, 10 April 2023 

Analis Laboratorium NRE 

 

 

 

 

 

 

 

 
(Putri Diana, S.Si) 
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LAMPIRAN 7 

SNI 01-6235-2000  

BRIKET ARANG KAYU   
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BADAN STANDARDISASI NASIONAL - BSN 
                                                  Gedung Manggala Wanabakti Blok IV Lt. 3-4                                       

                                               Jl. Jend. Gatot Subroto, Senayan Jakarta 10270 

Telp: 021- 574 7043; Faks: 021- 5747045; e-mail : bsn@bsn.go.id 
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