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Lampiran A. Perhitungan 

A.1 Volume MDI 

• Massa Poliuretan 

Massa Poliuretan = Volume Poliuretan x Massa Jenis Poliuretan  

Massa Poliuretan = 100 ml x 1,45 gram/ml  

Massa Poliuretan = 145 gram 

 

• Massa MDI 

Massa MDI = 
Massa Poliuretan

2
 

Massa MDI = 
145 gram

2
 = 72,5 gram 

 

• Volume MDI 

Volume MDI = 
Massa MDI

Densitas MDI
 

Volume MDI = 
72,5 gram

1,23 gram/ml
 

Volume MDI = 58,9 ml ≈ 59 ml 

 

• Massa 10% MDI 

Massa 10% MDI = Massa MDI x 10%  

Massa 10% MDI = 72,5 gram x 10% = 7,25 gram 

 

• Volume 10% MDI 

Volume MDI = 
Massa MDI

Densitas MDI
 

Volume MDI =  
7,25 gram

1,23 gram/ml
 

Volume MDI = 5,89 ml ≈ 5,9 ml 

 

• Total Massa MDI 

Total Massa MDI = Massa MDI + Massa 10%  

MDI Total Massa MDI = 72,5 gram + 7,25 gram = 79,75 gram 
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• Volume Total MDI 

Volume MDI = 
Massa MDI

Densitas MDI
 

Volume MDI = 
79,75 gram

1,23 gram/ml
  

Volume MDI = 64,8 ml ≈ 64 ml 

 

A.2 Volume Poliol  

Volume Poliol = 100 ml – volume MDI  

Volume Poliol = 100 ml – 59 ml  

Volume Poliol = 41 ml 

 

A.3 Massa Bahan Proses Glikolisis 

• Massa LDPE 16 gram 

➢ Mol LDPE = 
Massa LDPE

Berat Molekul LDPE
 

        Mol LDPE = 
16 gram

60.000 gram/mol
 

        Mol LDPE = 0,00027 mol 

 

➢ Zink Asetat  

      Zink Asetat = 0,5% LDPE  

        Zink Asetat = 0,5% x 16 gram  

        Zink Asetat = 0,08 gram 

 

➢ Mol DEG (Mol LDPE : Mol DEG = 1 : 4)  

        Mol DEG = 4 x Mol LDPE  

        Mol DEG = 4 x 0,00027 mol  

        Mol DEG = 0,000108 mol 

 

➢ Massa DEG  

        Massa DEG = Mol DEG x Berat Molekul DEG  

        Massa DEG = 0,000108 mol x 106,12 gram/mol  
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        Massa DEG = 0,115 gram 

 

➢ Volume DEG 

        Volume DEG = 
Massa DEG

Densitas DEG
 

        Volume DEG = 
0,115 gram

1,118 gram/mol
 

        Volume DEG = 0,103 ml 

 

• Massa LLDPE 16 gram 

➢ Mol LLDPE = 
Massa LLDPE

Berat Molekul LLDPE
 

        Mol LLDPE = 
16 gram

300.000 gram/mol
 

         Mol LLDPE = 0,000053 mol 

 

➢ Zink Asetat  

        Zink Asetat = 0,5% LLDPE  

        Zink Asetat = 0,5% x 16 gram  

        Zink Asetat = 0,08 gram 

 

➢ Mol DEG (Mol LLDPE : Mol DEG = 1 : 4)  

        Mol DEG = 4 x Mol LLDPE  

        Mol DEG = 4 x 0,000053 mol  

        Mol DEG = 0,0002132 mol 

 

➢ Massa DEG  

        Massa DEG = Mol DEG x Berat Molekul DEG  

        Massa DEG = 0,0002132 mol x 106,12 gram/mol  

        Massa DEG = 0,0226 gram 

 

➢ Volume DEG 

        Volume DEG = 
Massa DEG

Berat Molekul DEG
 



 
 

 

78 

 

        Volume DEG = 
0,0226 gram

1,118 gram/mol
 

        Volume DEG = 0,0202 ml 

 

• Massa HDPE 16 gram 

➢ Mol HDPE = 
Massa HDPE

Berat Molekul HDPE
 

        Mol HDPE = 
16 gram

200 gram/mol
 

        Mol HDPE = 0,08 mol 

 

➢ Zink Asetat  

        Zink Asetat = 0,5% HDPE  

        Zink Asetat = 0,5% x 16 gram  

        Zink Asetat = 0,08 gram 

 

➢ Mol DEG (Mol HDPE : Mol DEG = 1 : 4)  

        Mol DEG = 4 x Mol HDPE  

        Mol DEG = 4 x 0,08 mol  

        Mol DEG = 0,32 mol 

 

➢ Massa DEG  

        Massa DEG = Mol DEG x Berat Molekul DEG  

        Massa DEG = 0,32 mol x 106,12 gram/mol  

        Massa DEG = 33,96 gram 

 

➢ Volume DEG 

        Volume DEG = 
Massa DEG

Berat Molekul DEG
 

        Volume DEG = 
33,96 gram

1,118 gram/mol
 

        Volume DEG = 30,376 ml 

 

• Massa PP 16 gram 
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➢ Mol PP = 
Massa PP

Berat Molekul PP
 

        Mol PP = 
16 gram

525.000 gram/mol
 

        Mol PP = 0,0000305 mol 

 

➢ Zink Asetat  

        Zink Asetat = 0,5% PP  

        Zink Asetat = 0,5% x 16 gram  

        Zink Asetat = 0,08 gram 

 

➢ Mol DEG (Mol PP : Mol DEG = 1 : 4)  

        Mol DEG = 4 x Mol PP  

        Mol DEG = 4 x 0,0000305 mol  

        Mol DEG = 0,000122 mol 

 

➢ Massa DEG  

        Massa DEG = Mol DEG x Berat Molekul DEG  

        Massa DEG = 0,000122 mol x 106,12 gram/mol  

         Massa DEG = 0,0129 gram 

 

➢ Volume DEG 

        Volume DEG = 
Massa DEG

Berat Molekul DEG
 

        Volume DEG = 
0,0129 gram

1,118 gram/mol
 

        Volume DEG = 0,0115 ml 

 

• Massa PET 40 gram 

➢ Mol PET = 
Massa PET

Berat Molekul PET
 

        Mol PET = 
16 gram

192 gram/mol
 

        Mol PET = 0,083 mol 
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➢ Zink Asetat  

        Zink Asetat = 0,5% PET  

        Zink Asetat = 0,5% x 40 gram  

        Zink Asetat = 0,2 gram 

 

➢ Mol DEG (Mol PET : Mol DEG = 1 : 4)  

        Mol DEG = 4 x Mol PET  

        Mol DEG = 4 x 0,083 mol  

        Mol DEG = 0,332 mol 

 

➢ Massa DEG  

        Massa DEG = Mol DEG x Berat Molekul DEG  

        Massa DEG = 0,332 mol x 106,12 gram/mol  

        Massa DEG = 35,232 gram 

 

➢ Volume DEG 

        Volume DEG = 
Massa DEG

Berat Molekul DEG
 

        Volume DEG = 
35,232 gram

1,118 gram/mol
 

        Volume DEG = 31,513 ml 

 

A.4 Massa Aquades dan Surfaktan 

• Sampel PUR-11 

➢ Massa poliol PET = 10,24 g 

        Massa poliol HDPE = 10,24 x 3% = 0,31 g 

        Massa poliol PET+HDPE = 10,55 g 

 

➢ Massa Aquades 

Massa Aquades = 1,32% x massa poliol 

Massa Aquades = 1,32% x 10,55 g 

Massa Aquades = 1,14 g 
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➢ Massa Surfaktan 

Massa Surfaktan = 4% x massa poliol 

Massa Surfaktan = 4% x 10,55 g 

        Massa Surfaktan = 0,42 g 

 

• Sampel PUR-21 

➢ Massa poliol PET = 10,78 g 

        Massa poliol LDPE = 10,78 x 3,5% = 0,38 g 

        Massa poliol PET+LDPE = 11,16 g 

 

➢ Massa Aquades 

Massa Aquades = 4,6% x massa poliol 

Massa Aquades = 4,6% x 11,16 g 

Massa Aquades = 0,51 g 

 

➢ Massa Surfaktan 

Massa Surfaktan = 3,9% x massa poliol 

Massa Surfaktan = 3,9% x 11,16 g 

Massa Surfaktan = 0,44 g 

• Sampel PUR-22 

➢ Massa poliol PET = 10,92 g 

        Massa poliol LLDPE = 10,92 x 3,6% = 0,39 g 

        Massa poliol PET+LLDPE = 11,31 g 

 

➢ Massa Aquades 

Massa Aquades = 1,5% x massa poliol 

Massa Aquades = 1,5% x 11,31 g 

Massa Aquades = 0,17 g 

 

➢ Massa Surfaktan 
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Massa Surfaktan = 3,9% x massa poliol 

Massa Surfaktan = 3,9% x 11,31 g 

Massa Surfaktan = 0,44 g 

 

• Sampel PUR-23 

➢ Massa poliol PET = 10,79 g 

        Massa poliol PP = 10,79 x 3,6% = 0,39 g 

        Massa poliol PET+PP = 11,18 g 

 

➢ Massa Aquades 

Massa Aquades = 1,5% x massa poliol 

Massa Aquades = 1,5% x 11,18 g 

Massa Aquades = 0,17 g 

 

➢ Massa Surfaktan 

Massa Surfaktan = 3,9% x massa poliol 

Massa Surfaktan = 3,9% x 11,18 g 

Massa Surfaktan = 0,44 g 

 

➢ Massa Surfaktan 

Massa Surfaktan = 3,9% x massa poliol 

Massa Surfaktan = 3,9% x 11,18 g 

Massa Surfaktan = 0,44 g 
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LAMPIRAN B 

DATA DAN HASIL PENELITIAN 
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Lampiran B.1. Data Hasil Penelitian 

 

Gambar B1. Sampel yang Dikirim Untuk Pengujian 

Gambar B2. Sampel yang Dihasilkan 
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B.2 Data Uji Densitas 
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B.3 Data Uji Kuat Tekan 
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B.4 Data Kuat Tekan 

  

Gambar B.1 Kuat Tekan PUR-11 & PUR-22 Gambar B.2 Kuat Tekan PUR-11 & PUR-22 

  

Gambar B.3 Kuat Tekan PUR-21 & 23 Gambar B.4 Kuat Tekan PUR-21 & 23 

  

Gambar B.5 Densitas PUR-11 & PUR-22 Gambar B.6 Densitas PUR-21 & PUR-23 

  

Gambar B.7 Densitas PUR-11 & PUR-22 Gambar B.8 Densitas PUR-21 & PUR-23 



 
 

 

91 

 

B.5 Data SEM 

  

Gambar B.9  SEM PUR-11 Ukuran 50x Gambar B.10  SEM PUR-21 Ukuran 50x 

  

Gambar B.11  SEM PUR-22 Ukuran 50x Gambar B.12  SEM PUR-23 Ukuran 50x 

  

Gambar B.13  SEM PUR-11 Ukuran 50x Gambar B.14  SEM PUR-21 Ukuran 50x 
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Gambar B.15  SEM PUR-22 Ukuran 50x Gambar B.16  SEM PUR-23 Ukuran 50x 
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LAMPIRAN C 

GAMBAR ALAT DAN BAHAN 
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Lampiran C. Gambar Alat dan Bahan 

C.1 Alat 

 

   Gambar C.1 Cetakan            Gambar C.2 Cutter 

 

 

 

 

 

 

 

    Gambar C.3 Gunting           Gambar C.4 Gelas Beker 

 

 

  

 

 

  

 

 

 

Gambar C.5 Mata Gergaji            Gambar C.6 Pipet Tetes 
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Gambar C.7 Plastik Sampel   Gambar C.8 Spatula Metal 

Gambar C.9 Alat Pengujian Uji Tekan     Gambar C.10 Alat Pengujian Densitas  

 

 

 

 

 

 

                                                                         

Gambar C.11 Timbangan Digital 
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C.2    Bahan 

  

 

 

 

 

 

 

 

 

 

 

Gambar C.12 Aquades   Gambar C.13 MDI  

 

 

 

Gambar C.14 Dietilen Glikol  Gambar C.15 Surfaktan Silikon 
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Gambar C.16 Botol Plastik PET 

 

Gambar C.17 Plastik LDPE 

 

Gambar C.18 Plastik HDPE 

 

Gambar C.19 Plastik LLDPE 

Gambar C.20 Plastik Sedotan PP  

 

Gambar C.21 Zinc Asetat 
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Gambar C.22 Plastik Glikolisis HDPE Gambar C.23 Plastik Glikolisis PP 

  

Gambar C.24 Plastik Glikolisis LDPE Gambar C.25 Plastik Glikolisis LLDPE 
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Gambar C.26 Larutan Glikolisis                      Gambar C.27 Larutan Glikolisis  

 


