
 

 

 

LAMPIRAN 
 

A. Dokumemtasi Penelitian 
 

 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

  

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

Rasio molar = 1:12 

B. Perhitungan 

Menghitung %FFA 

N NaOH = 0,1M 

BM Asam lemak = 856 gr/mol 

Massa minyak = 4 gram 

V NaOH = 0,6 mL 

%FFA = 
NaOH x n NaOH x BM Asam Lemak Beb 

(Berat Sampel x 1000) x 100% 

 
%FFA =

 0,6 x 0,1 x 856  

(4 x 1000) 100% 
 

%FFA = 1,28% 
 

 

Menghitung Rasio Umpan 

 

 
Massa Minyak Jelantah = 80 gram 

 
Mol minyak jelantah =𝑚𝑎𝑠𝑠𝑎 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

𝐵𝑀 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

 
Katalis  

2wt% 1,6 g 

3wt% 2,4 g 

4wt% 3,2 g 
 

 = 80 𝑔 

 856 𝑔/𝑚𝑜𝑙 

= 0,09346 mol 

Mol metanol = 
 

10 𝑥 𝑚𝑜𝑙 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

 
= 

= 

10 𝑥 0,011682 

0,93458 mol 
 

Massa metanol = m𝑜𝑙 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 𝑥 𝐵𝑀 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 

 
= 0,93458 mol x 32,04 g/mol 

= 29,9439 g    

 

Volume metanol = 𝑚𝑎𝑠𝑠𝑎 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 ρ 

𝑚𝑒𝑡𝑎𝑛𝑜𝑙 

= 3,742913 g / 0,7915 g/mL 

= 37,8319 mL 

 

Massa Minyak Jelantah = 80 gram 

Katalis  

Rasio molar = 1:10 



 

Mol minyak jelantah =𝑚𝑎𝑠𝑠𝑎 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

𝐵𝑀 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 
2wt% 1,6 g 

3wt% 2,4 g 

4wt% 3,2 g 

= 80 𝑔 
 

856 𝑔/𝑚𝑜𝑙 

= 0,09346 mol 
 

Mol metanol = 12 𝑥 𝑚𝑜𝑙 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 
 

= 12 𝑥 0,011682 

= 1,1215 mol 
 

Massa metanol = m𝑜𝑙 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 𝑥 𝐵𝑀 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 

 
= 1,1215 mol x 32,04 g/mol 

= 35,9327 g    

 

Volume metanol = 𝑚𝑎𝑠𝑠𝑎 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 ρ 

𝑚𝑒𝑡𝑎𝑛𝑜𝑙 
 

= 35,9327 g / 0,7915 g/mL 

= 45,3982 mL   

 

 
Massa Minyak Jelantah = 80 gram 

 
Mol minyak jelantah =𝑚𝑎𝑠𝑠𝑎 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

𝐵𝑀 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

 
Katalis  

2wt% 1,6 g 

3wt% 2,4 g 

4wt% 3,2 g 
 

 = 80 𝑔 

 856 𝑔/𝑚𝑜𝑙 

= 0,09346 mol 

Mol metanol = 
 

14 𝑥 𝑚𝑜𝑙 𝑚𝑖𝑛𝑦𝑎𝑘 𝑗𝑒𝑙𝑎𝑛𝑡𝑎ℎ 

 
= 

= 

14 𝑥 0,011682 

1,30841 mol 
 

Massa metanol = m𝑜𝑙 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 𝑥 𝐵𝑀 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 

 
= 1,30841 mol x 32,04 g/mol 

= 41,9215 g    

 

Volume metanol = 𝑚𝑎𝑠𝑠𝑎 𝑚𝑒𝑡𝑎𝑛𝑜𝑙 ρ 

𝑚𝑒𝑡𝑎𝑛𝑜𝑙 
 

= 41,9215 g / 0,7915 g/mL 

= 52,9646 mL   

Rasio molar = 1:14 



 

 
UJI KARAKTERISTIK BIODIESEL             

    Densitas 850-890 (kg/m3) Visjositas 2,4 - 6 cst       

NO SAMPEL Jumlah Katalis WAKTU M Biodiesel + piknometer M piknometer kosong V piknometer (gram) DENSITAS (Kg/l) M Bidiesel YIELD VISKOSITAS waktu 1 waktu 2 average V Biodiesel awal V Biodiesel akhir Kadar Air (%) 

1  
1:10 

2wt%  
3 jam 

20.846 12.159  
 
 
 
 

10 

0.869 71.096 88.87 5.0568525 10.22 10.15 10.185 81.885 81.842 0.053 

2 3wt% 20.917 12.137 0.878 70.469 88.09 5.049405 10.15 10.19 10.17 80.298 80.261 0.046 

3 4wt% 20.952 12.14 0.881 67.494 84.37 5.38206 10.96 10.72 10.84 76.638 76.601 0.048 

4  
1:12 

2wt%  
3 jam 

20.72 12.127 0.859 72.148 90.19 5.2653825 10.62 10.59 10.605 84.002 83.961 0.048 

5 3wt% 20.883 12.138 0.875 71.004 88.76 5.4689475 11.09 10.94 11.015 81.233 81.194 0.048 

6 4wt% 20.954 12.17 0.878 69.975 87.47 4.7738475 9.21 10.02 9.615 79.705 79.662 0.054 

7  
1:14 

2wt%  
3 jam 

20.926 12.17 0.876 72.881 91.10 4.443675 8.7 9.2 8.95 83.275 83.235 0.047 

8 3wt% 20.851 12.135 0.872 71.329 89.16 5.0643 10.46 9.94 10.2 81.874 81.837 0.045 

9 4wt% 20.826 12.156 0.867 70.811 88.51 4.523115 8.8 9.42 9.11 81.714 81.674 0.049 

10 1:14 (Reusability 1) 2wt%  
3 jam 

20.851 12.16 0.869 72.683 90.85 5.01465 9.97 10.23 10.1 83.671 83.630 0.049 

11 1:14 (Reusability 2) 2wt% 20.796 12.135 0.866 69.946 87.43 5.0816775 10.05 10.42 10.235 80.796 80.760 0.045 

12 1:14 (Tanpa sinar UV) 2wt% 20.853 12.121 0.873 69.567 86.96 5.158635 10.27 10.51 10.39 79.711 79.669 0.053 



 

C. Lampiran Hasil Uji 

Uji XRD 

 

 
 



 

 

 

 

 



 

Hasil Uji GC-MS 
 

 

 



Qualitative Analysis Report 
 

Peak List 

m/z Abund 

43.3 1395576.88 

55.2 1332030.13 

69.2 1023771.13 

74.3 11001987 

87.2 8865398 

101.2 948976.44 

129.1 1002958.81 

143 3391103.75 

198.9 1338159.75 

242.1 876043 

 
 

 
 

 

Spectrum Source 

Peak (2) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 
 

 
 

 
 

Spectrum Source 

Peak (3) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 

Peak List 

m/z Abund 

41.3 151057.44 

43.3 278888.91 

55.2 181140.09 

69.2 158086.16 

74.3 1997905.75 

87.2 1466957 

129.1 200972.89 

143 392153.72 

171 259893.89 

183.4 173814.38 
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Qualitative Analysis Report 
 

Peak List 

m/z Abund 

67.2 246844.84 

69.3 391652.66 

74.2 422609.91 

81.1 297337.09 

83.2 381581.03 

84.1 368970.44 

87.2 403409.47 

96.1 416752.53 

97.3 363907.41 

98.1 324328.06 

 
 

 
 

 

Spectrum Source 

Peak (4) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 
 

 
 

 
 

Spectrum Source 

Peak (5) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 

Peak List 

m/z Abund 

43.3 9061694 

55.3 8780220 

69.3 7454313.5 

74.3 69606856 

83.3 6750670.5 

87.2 63197360 

129.1 9101602 

143.1 24430880 

226.9 7397401.5 

270.3 8022612.5 
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Qualitative Analysis Report 
 

Peak List 

m/z Abund 

55.3 13658623 

69.3 14203953 

74.3 14243675 

83.3 16548045 

84.2 15783500 

87.2 14275727 

96.2 18948128 

97.3 17068960 

98.1 16591524 

264.5 12353006 

 
 

 
 

 

Spectrum Source 

Peak (6) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 
 

 
 

 
 

Spectrum Source 

Peak (7) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 

Peak List 

m/z Abund 

43.3 3997941.75 

55.2 3754465 

69.2 3137346.25 

74.3 27577608 

87.2 24467498 

129.1 2981968 

143.1 9748784 

198.9 4343644 

254.7 4036673 

298.1 4305293 
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Qualitative Analysis Report 
 

Peak List 

m/z Abund 

55.3 6715946.5 

67.3 20362672 

68.2 10502789 

79.2 9954805 

81.2 23619718 

82.2 13756033 

95.1 17687088 

96.2 12354425 

109.2 8821226 

110.2 6739884 

 
 

 
 

 

Spectrum Source 

Peak (8) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 
 

 
 

 
 

Spectrum Source 

Peak (9) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 

Peak List 

m/z Abund 

55.2 2275936.5 

69.2 2283709.25 

74.3 1911552 

81.2 1406669.38 

83.2 2164958.75 

84.1 1979380.25 

87.2 1872344 

96.1 2315343.25 

97.2 2260328.25 

98.1 1999728.63 
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Qualitative Analysis Report 
 

Peak List 

m/z Abund 

44.3 417515.63 

55.2 276523.78 

67.2 487161.38 

79.2 946510.63 

80.2 411489.69 

81.1 438877.91 

91.1 294960.97 

93.1 490349.72 

95.1 553263.75 

108.2 406618.69 

 
 

 
 

 

Spectrum Source 

Peak (10) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 
 

 
 

 
 

Spectrum Source 

Peak (11) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 

Peak List 

m/z Abund 

44.4 337067.22 

55.2 334655.25 

67.2 866067.44 

68.2 427499.06 

79.1 428295.34 

81.1 937489.44 

82.2 560404.13 

95.1 709587.19 

96.2 497196.72 

109.1 351996.75 
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Qualitative Analysis Report 
 

Peak List 

m/z Abund 

81.1 1795264.38 

95.1 1934950.13 

105.1 1751857.13 

107.1 1941301.88 

145 2088469.88 

159 1518228.38 

161 1524937.5 

213 1653916.13 

300.8 1672265.5 

385.9 2192341 

 
 

 
 

 

Spectrum Source 

Peak (12) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 
 

 
 

 
 

Spectrum Source 

Peak (13) in "+ TIC Scan" 

Collision Energy 

0 

Ionization Mode 

EI 

Peak List 

m/z Abund 

43.3 989873.88 

55.2 903365.44 

74.2 2943954 

81.1 965383.31 

87.2 2771696 

95.1 1066410.5 

107.1 1006884.38 

143 1473420.63 

145 1125654.5 

213 909384.31 
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Qualitative Analysis Report 
 

 

Peak List 
m/z Abund 

81.1 2169155 

95.1 2444274.25 

105.1 2374026.5 

107.1 2618078.75 

145 2890205.25 

159 2082219.88 

213 2277081.5 

274.9 2369377 

300.8 2320496.5 

385.9 3037798.5 

 
 

--- End Of Report --- 
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