
LAMPIRAN 

 

Lampiran 1. Kuantitas bio-oil 

Temperatur 400°C 425°C 450°C 475°C 500°C 

Cairan (g) 252,67 316,33 364,67 402,67 482,67 

Arang (g) 299 283 280 277 267 

Gas 448,33 400,67 355,33 320,33 250,33 

Presentase (%) 

Cairan 25 32 36 40 48 

Arang 30 28 28 28 27 

Gas 45 40 36 32 25 

 

Lampiran 2. Nilai densitas bio-oil 

Densitas Total 

Temperatur 400°C 425°C 450°C 475°C 500°C 

Massa (g) 

257 323 370 407 488 

251 314 363 402 480 

250 312 361 399 480 

Rata-rata massa (g) 252,67 316,33 364,67 402,67 482,67 

Volume (ml) 355 375 420 460 550 

Berat (kg) 0,252667 0,316333 0,364667 0,402667 0,482667 

Volume (m3) 0,000355 0,000375 0,000420 0,000460 0,000550 

Nilai densitas 

(kg/m3) 
711,74 843,56 868,25 875,36 877,58 

 

Densitas Minyak 

Temperatur 400°C 425°C 450°C 475°C 500°C 

Berat (g) 53 76 142 160 202 

Volume (ml) 73 98 174 198 252 

Berat (kg) 0,053 0,076 0,142 0,16 0,202 

Volume (m3) 0,000073 0,000098 0,00017 0,000198 0,000252 

Densitas (kg/m3) 726,03 775,51 816,09 808,08 801,59 

 

Lampiran 3. Nilai pH 

Temperatur 400°C 425°C 450°C 475°C 500°C 

Nilai pH 

3,9 4,1 4,4 4,2 4,0 

4,3 4,4 4,3 4,1 4,1 

4,1 4,2 4,2 4,2 4,1 

Rata-rata nilai pH 4,10 4,23 4,30 4,17 4,07 

 

 



Lampiran 4. Nilai kalor bio-oil 

Temperatur 400°C 425°C 450°C 475°C 500°C 

Nilai kalor 

(Cal/g) 

10588,684 8994,7511 10223,338 10330,747 10496,665 

10472,647 9398,6761 9820,5321 8756,2231 10277,247 

 Nilai kalor 

(MJ/kg) 

44,33270217 37,65922391 42,80307154 43,25277154 43,94743702 

43,84687846 39,3503771 41,1166038 36,66055488 43,02877774 

Rata-rata 

(MJ/kg) 
44,08979032 38,5048005 41,95983767 39,95666321 43,48810738 

Min 43,84687846 37,65922391 41,1166038 36,66055488 43,02877774 

Max 44,33270217 39,3503771 42,80307154 43,25277154 43,94743702 

Negatif 0,242911856 0,845576595 0,843233871 3,296108332 0,459329641 

Positif 0,242911856 0,845576595 0,843233871 3,296108332 0,459329641 

 

Lampiran 5. Penggolongan Unsur Carbon Bio-oil 

Golongan 400°C 450°C 500°C 

Gas oline (C4-C12) 58,50 % 56,82 % 43,88 % 

Solar/diesel (C13-C24) 22,63 % 27,49 % 30,17 % 

Minyak berat (>C24) 0,19 % 0,23 % 0,73 % 

 

Lampiran 6. Penyusunan GC-MS temperatur 400°C 

No Area % Nama Formula Golongan 

1 0,19 METHYLCYCLOPRUPANE C4H8 Cyclo Alkana 

2 1,95 1-Hexene C6H12 Alkena 

3 2,40 1,3-Hexadien-5-yne C6H6 Aromatik 

4 2,09 1-hepten C7H14 Alkena 

5 1,35 heptane C7H16 Alkana 

6 0,42 Cyclohexane, Methyl- C7H14 Cyclo Alkana 

7 0,20 Cyclohexene, 4-Methyl C7H12 Cyclo Alkena 

8 0,37 4-Penten-1-ol,3-Methyl C6H12O Other O 

9 3,93 Toluene C7H8 Touluene 

10 0,19 Cyclooctene,4-ethenyl- C10H16 Other H 

11 2,69 1-octene C8H16 Alkena 

12 1,61 Octane C8H18 Alkana 

13 0,40 2-Octene C8H16 Alkena 

14 0,22 2-Octene C8H16 Alkena 

15 0,29 Cyclooctene C8H14 Cyclo Alkena 

16 0,60 2-Furancarboxaldehyde C5H4O2 Other O 

17 3,00 2,4-Dimethyl-1-heptene C9H18 Alkena 

18 0,53 2,4-Octadiene C8H14 Alkena 

19 0,86 Ethylbenzene C8H10 Other H 

20 1,14 Benzene, 1,2-dimethyl- (CAS) 

o-Xylene 

C8H10 Other H 

21 0,32 Cyclohexanemethanol C7H14O Other O 



22 0,29 1,8-Nonadiene C9H16 Alkena 

23 0,33 1-Heptene, 3-methyl- C8H16 Alkena 

24 4,22 1-Nonene C9H18 Alkena 

25 1,99 Nonane C9H20 Alkana 

26 0,29 4-Nonene C9H18 Alkena 

27 0,52 Cyclohexane, 2-propenyl-  1,8-

Nonadiene 

C9H16 Other H 

28 0,20 1,8-Nonadiene C9H16 Alkena 

29 0,24 Benzene, propyl- C9H12 Other H 

30 0,49 Benzene, 1-ethyl-2-methyl- 

(CAS) o-Ethyltoluene 

C9H12 Other H 

31 0,28 Benzene, 1-ethyl-2-methyl- 

(CAS) o-Ethyltoluene 

C9H12 Other H 

32 4,28 Phenol (CAS) Izal C6H6O Phenol 

33 4,88 1-Decene (CAS) Dec-1-ene C10H2O Alkena 

34 1,79 Decane C10H22 Alkana 

35 0,75 5-Decene, (E)- C10H20 Alkena 

36 0,42 Nonane, 2,6-dimethyl- C11H24 Alkana 

37 0,28 Benzene, 1-propenyl- (CAS) 

Propenylbenzene 

C9H10 Aromatik 

38 0,57 INDENE C9H8 Cyclo aromatik 

39 1,01 Phenol, 2-methyl- (CAS) o-

Cresol 

C7H8O Phenol 

40 0,21 Benzeneacetaldehyde, .alpha.-

methyl- 

C9H10O Other O 

41 0,81 Hexadecane, 1-chloro- C16H33CL Other H 

42 1,50 Mequinol C7H8O2 Alkohol 

43 3,53 1-Undecene (CAS) n-1-

Undecene 

C11H22 Alkena 

44 0,44 1,6-Heptadiene, 3-methyl-  C8H14 Alkena 

45 1,92 Undecane C11H24 Alkana 

46 0,48 5-Undecene, (E)- C11H22 Alkena 

47 0,23 Benzofuran, 2-methyl- C9H8O Other O 

48 0,24 2-Undecene, (E)- C11H22 Alkena 

49 0,23 Octadecane, 1-(ethenyloxy)- C20H40O Eter 

50 0,27 Benzene, (1-cyclopropyl-1-

methylethyl)- 

C12H16 Other H 

51 0,69 Benzene, (1-methyl-2-

cyclopropen-1-yl)- 

C10H10 Other H 

52 0,51 Benzene, (1-methylene-2-

propenyl)- 

C10H10 Other H 

53 0,64 1,9-Decadiene C10H18 Alkena 

54 4,61 1-Dodecene (CAS) Adacene 12 C12H24 Alkena 

55 1,82 Dodecane C12H26 Alkana 

56 0,31 5-Dodecene, (E)- (CAS) C12H24 Alkena 



57 0,19 4-Dodecene, (E)- C12H24 Alkena 

58 0,23 Dodecane, 2,6,11-trimethyl- C15H32 Alkana 

59 0,22 DIHYDRO-CARVEOL C10H18O Other O 

60 0,28 Benzene, 1,4-dimethoxy-2-

methyl- 

C9H12O2 Other O 

61 0,61 1,13-Tetradecadiene C14H26 Alkena 

62 2,90 1-Pentadecene (CAS) 

Pentadec-1-ene 

C15H30 Alkena 

63 2,91 DECANE C10H22 Alkana 

64 0,88 1-Heptadecene (CAS) 

Hexahydroaplotaxene 

C17H34 Eter 

65 0,42 1-Hexacosanol (CAS) 

HEXACOSANOL-1 

C26H54O Alkohol 

66 0,21 Nonane, 3-bromo-1,1-

dichloro- 

C9H17BRCL2 Other H 

67 0,36 Hexadecane, 1-chloro- C16H33CL Other H 

68 0,70 1,13-Tetradecadiene C14H26 Alkena 

69 2,81 1-Pentadecene (CAS) 

Pentadec-1-ene 

C15H30 Alkena 

70 1,86 DODECANE C12H26 Alkana 

71 0,30 Undecane, 1,2-dibromo-2-

methyl- 

C12H24BR2 Other H 

72 0,22 4(1H)-Isobenzofuranone, 

hexahydro-3a,7a-dimethyl 

C10H16O2 Other O 

73 0,51 1,13-Tetradecadiene C14H26 Alkena 

74 2,24 1-Pentadecene (CAS) 

Pentadec-1-ene 

C15H30 Alkena 

75 1,45 DODECANE C12H26 Alkana 

76 0,22 1-Decanol, 2-hexyl- C16H34O alkohol 

77 0,43 1,15-Pentadecanediol C15H32O2 alkohol 

78 1,56 1-Hexadecene C16H32 Alkena 

79 1,16 pentadecane C15H32 Alkana 

80 0,26 1,15-Pentadecanediol C15H32O2 alkohol 

81 1,05 1-Hexadecene C16H32 Alkena 

82 0,95 Pentadecane C15H32 Alkana 

83 0,23 9-Octadecenoic acid (Z)- 

(CAS) Oleic acid 

C18H34O2 Acid 

84 0,22 1,15-Pentadecanediol C15H32O2 Alkohol 

85 0,88 1-Octadecene C18H36 Alkena 

86 0,77 Eicosane (CAS) n-Eicosane C20H42 Alkana 

87 0,63 1-Docosene C22H44 Alkena 

88 1,18 2-Heptadecanone C17H34O ketone 

89 0,24 1-Hexadecanol C16H32O2 Acid 

90 0,67 Hexadecanoic acid (CAS) 

Palmitic acid 

C15H32O2 Acid 



91 0,22 1,15-Pentadecanediol C15H32O2 Alkohol 

92 0,54 1-Docosene C22H44 Alkena 

93 0,48 pentadecane C15H32 Alkana 

94 0,40 1-Docosene C22H44 Alkena 

95 0,51 PENTADECANE, 2,6,10-

TRIMETHYL- 

C18H38 Alkana 

96 0,26 1-Docosene C22H44 Alkena 

97 0,25 Heptadecane C17H36 Alkana 

98 0,53 1-Docosene C22H44 Alkena 

99 0,33 1-Docosene C22H44 Alkena 

100 0,28 1-Docosene C22H44 Alkena 

101 0,24 Nonacosanol C29H60O Alkohol 

102 0,19 Tetratetracontane C44H90 Alkana 

 

Lampiran 7. Penyusunan GC-MS temperatur 450°C 

No Area % Nama Formula Golongan 

1 1,67 1-Hexene C6H12 Alkena 

2 2,00 1,3-Hexadien-5-yne C6H6 Aromatik 

3 1,86 1-Heptene C7H14 Alkena 

4 1,13 Heptane C7H16 Alkana 

5 0,40 Cyclohexane, methyl- C7H14 Cyclo Alkana 

6 0,23 Cyclohexene, 4-methyl- C7H12 Cyclo Alkena 

7 0,38 1-Decyne C10H18 Alkuna 

8 3,51 Toluene C7H8 Toueluene 

9 0,18 1,4-Octadiene,c&t C8H14 Alkena 

10 2,51 1-Octene (CAS) Caprylene C8H16 Alkena 

11 1,52 Octane C8H18 Alkana 

12 0,30 2-Octene, (E)- C8H16 Alkena 

13 0,20 2-Octene C8H16 Alkena 

14 0,38 Spiropentane, butyl- C9H16 Other H 

15 0,56 2-Furancarboxaldehyde 

(CAS) Furfural 

C9H4O2 Other O 

16 2,80 2,4-Dimethyl-1-heptene C9H18 Alkena 

17 0,47 4-(2-BROMETHYL)-

CYCLOHEXENE 

C8H13 Cyclo Alkena 

18 0,81 Ethylbenzene C8H10 Other H 

19 1,08 Benzene, 1,2-dimethyl- (CAS) 

o-Xylene 

C8H10 Other H 

20 0,29 Cyclohexanemethanol (CAS) 

Cyclohexylmethanol 

C7H14O Other O 

21 0,28 Cyclopropane, 1,1'-(1,2-

ethanediyl)bis- 

C8H14 Alkena 



22 0,21 1-Heptene, 3-methyl- (CAS) 

3-Methyl-1-heptene 

C8H16 Alkena 

23 3,39 1-Nonene C9H18 Alkena 

24 2,00 Dodecane (CAS) n-Dodecane C12H26 Alkana 

25 0,25 4-Nonene C9H18 Alkena 

26 0,46 Cyclohexane, 2-propenyl- C9H16 Other H 

27 0,20 1,8-Nonadiene C9H16 Alkena 

28 0,25 Benzene, propyl- C9H12 Other H 

29 0,48 Benzene, 1-ethyl-2-methyl- 

(CAS) o-Ethyltoluene 

C9H12 Other H 

30 4,29 Phenol (CAS) Izal C6H6O Phenol 

31 4,51 1-Decene (CAS) Dec-1-ene C10H20 Alkena 

32 1,65 Decane (CAS) n-Decane C10H22 Alkana 

33 0,62 5-Decene, (E)- C10H20 Alkena 

34 0,30 Nonane, 2,6-dimethyl- C11H24 Alkana 

35 0,29 Benzene, 1-propenyl- (CAS) 

Propenylbenzene 

C9H10 Other H 

36 0,53 INDENE C9H8 Cyclo 

Aromatik 

37 0,85 3-Octen-1-yne, (E)- C8H12 Other H 

38 0,18 Benzeneacetaldehyde, .alpha.-

methyl- 

C9H10O Other O 

39 0,83 1-Octanol, 3,7-dimethyl- C10H22O Other O 

40 1,46 Mequinol C7H8O2 Phenol 

41 3,42 1-Undecene (CAS) n-1-

Undecene 

C11H22 Alkena 

42 0,34 1,9-Decadiene C10H18 Alkena 

43 1,89 Undecane C11H24 Alkana 

44 0,43 Undecane, (E)- C11H22 Alkena 

45 0,20 Benzofuran, 2-methyl- (CAS) 

2-Methylbenzofuran 

C9H8O Other O 

46 0,22 2-Undecene, (E)- C11H22 Alkena 

47 0,25 1-Undecene, 7-methyl- (CAS) C12H24 Alkena 

48 0,29 Benzene, (1-cyclopropyl-1-

methylethyl)- 

C12H16 Other H 

49 0,72 Benzene, (1-methyl-2-

cyclopropen-1-yl)- 

C10H10 Other H 

50 0,50 Benzene, (1-methylene-2-

propenyl)- 

C10H10 Other H 

51 0,52 1,9-Decadiene C10H18 Alkena 

52 4,40 1-Dodecene (CAS) Adacene 

12 

C12H24 Alkena 

53 1,78 Dodecane (CAS) n-Dodecane C12H26 Alkana 

54 0,29 5-Dodecene, (E)- C12H24 Alkena 

55 0,18 4-Dodecene, (E)- C12H24 Alkena 



56 0,19 1-Octanol, 2-butyl- (CAS) 2-

Butyl-1-octanol 

C12H26O Alkohol 

57 0,25 DECANE, 2,3,5,8-

TETRAMETHYL- 

C14H30 Alkana 

58 0,18 Phenethyl alcohol, .alpha.-

butyl-.beta.-methyl- (CAS) 

C13H20O Alkohol 

59 0,32 2-Hexen-1-ol, 2-ethyl- (CAS) C8H16O Other O 

60 0,34 Benzene, 1,4-dimethoxy-2-

methyl- 

C9H12O2 Other O 

61 0,70 1,13-Tetradecadiene C14H26 Alkena 

62 2,93 1-Pentadecene (CAS) 

Pentadec-1-ene 

C15H30 Alkena 

63 2,87 Tridecane, 4,8-dimethyl- C15H32 Alkana 

64 0,19 1-Undecene, 7-methyl- (CAS) C12H24 Alkena 

65 0,94 1-Heptadecene (CAS) 

Hexahydroaplotaxene 

C17H34 Eter 

66 0,19 1-Undecene, 7-methyl- (CAS) C12H24 Alkena 

67 0,22 Phenol, 2,6-dimethoxy- (CAS) 

2,6-Dimethoxyphenol 

C8H10O3 Other O 

68 0,21 Cetylpyridinium Chloride C17H33CL Other H 

69 0,37 Hexadecane, 1-chloro- C16H33CL Other H 

70 0,18 GERMACRANE-B C15H30 Other O 

71 0,73 1,13-Tetradecadiene C14H26 Alkena 

72 2,91 1-Pentadecene (CAS) 

Pentadec-1-ene 

C15H30 Alkena 

73 1,92 DODECANE C12H26 Alkana 

74 0,57 1,13-Tetradecadiene C14H26 Alkena 

75 2,40 1-Hexadecene C16H32 Alkena 

76 1,59 DODECANE C12H26 Alkana 

77 0,25 2-Hexyl-1-octanol C14H30O Alkohol 

78 0,21 1-Heptadecanol (CAS) n-

Heptadecanol 

C17H36O Alkohol 

79 0,73 Bicyclo 3.1.0 hexan-3-ol, 4-

methylene-1- 

C10H16O Other O 

80 0,53 1,15-Pentadecanediol C15H32O2 Alkohol 

81 1,75 1-Hexadecene C16H32 Alkena 

82 1,36 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

83 0,35 1,15-Pentadecanediol C15H32O2 Alkohol 

84 1,28 1-Octadecene C18H36 Alkena 

85 1,16 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

86 0,20 1-Decanol, 2-hexyl- C16H34O Alkohol 



87 0,20 9-Octadecenoic acid (Z)- 

(CAS) Oleic acid 

C18H34O2 Acid 

88 0,28 1,15-Pentadecanediol C15H32O2 Alkohol 

89 1,03 1-Octadecene C18H36 Alkena 

90 0,93 Eicosane C20H42 Alkana 

91 0,18 1,15-Pentadecanediol C15H32O2 Alkohol 

92 0,76 1-Docosene C22H44 Alkena 

93 1,39 2-Heptadecanone C17H34O Keton 

94 0,41 Hexadecanoic acid (CAS) 

Palmitic acid 

C16H32O2 Acid 

95 0,21 1,15-Pentadecanediol C15H32O2 Alkohol 

96 0,64 1-Docosene C22H44 Alkena 

97 0,53 Heptadecane C17H36 Alkana 

98 0,21 2-Butanone, 4-cyclohexyl- 

(CAS) 4-Cyclohexyl-2-

butanone 

C10H18O Keton 

99 0,46 1-Docosene C22H44 Alkena 

100 0,57 Eicosane (CAS) n-Eicosane C20H42 Alkana 

101 0,41 1-Docosene C22H44 Alkena 

102 0,33 Hexadecane C16H34 Alkana 

103 0,56 1-Docosene C22H44 Alkena 

104 0,46 1-Docosene C22H44 Alkena 

105 0,38 1-Docosene C22H44 Alkena 

106 0,32 Nonacosanol C29H60O Alkohol 

107 0,28 Nonacosanol C29H60O Alkohol 

108 0,25 2-Hexyl-1-decanol C16H34O Alkohol 

109 0,23 Tetratetracontane (CAS) n-

Tetratetracontane 

C44H90 Alkana 

110 0,22 1-Pentacontanol C50H102O Alkohol 

 

Lampiran 8. Penyusunan GC-MS 500°C 

No Area % Nama Formula Nama 

1 0,03 2,5-Dimethoxy-4-

(methylsulfonyl)amphetamine 

C12H19NO4S Other O 

2 0,15 2-Butene, (Z)- (CAS) cis-2-

Butene 

C4H8 Alkena 

3 1,14 Butane, 1-chloro-3-methyl- 

(CAS) 1-Chloro-3-

methylbutane 

C5H11CL Other O 

4 0,07 Cyclopropane, methylmethylene C5H8 Cyclo Alkena 

5 2,02 1-Hexene C6H12 Alkena 

6 0,03 1,3-Butadiene, 2-ethyl- C6H10 Alkena 

7 0,11 1,3-Pentadiene, 2-methyl-, (E)- C6H10 Alkena 



8 0,38 Benzene (CAS) Phene C6H6 Aromatik 

9 0,07 1,3,5-Hexatriene, (Z)- C6H8 Cyclo Alkena 

10 0,17 Cyclohexene (CAS) Cyclohex-

1-ene 

C6H10 Cyclo Alkena 

11 1,45 1-Heptene C7H14 Alkena 

12 1,16 Heptane C7H16 Alkana 

13 0,22 2-Heptene, (E)- (CAS) trans-2-

Heptene 

C7H14 ALkena 

14 0,10 2-Heptene C7H14 Alkena 

15 0,07 Cycloheptene C7H12 Cyclo Alkena 

16 0,07 Cyclohexane, methyl- C7H14 Other H 

17 0,08 4-Penten-1-ol, 3-methyl- C6H12O Other O 

18 0,45 Benzene, methyl- (CAS) 

Toluene 

C7H8 Touluene 

19 0,07 Cyclohexene, 1-methyl- C7H12 Cyclo Alkena 

20 0,10 1,7-Octadiene (CAS) Octa-1,7-

diene 

C8H14 Alkena 

21 1,81 1-Octene (CAS) Caprylene C8H16 Alkena 

22 0,99 Octane C8H18 Alkana 

23 0,06 2-Octene, (E)- (CAS) E-2-

Octene 

C8H16 Alkena 

24 0,84 2,4-Dimethyl-1-heptene C9H18 Alkena 

25 0,15 Benzene, ethyl- (CAS) EB C8H10 Other H 

26 0,19 Benzene, 1,2-dimethyl- (CAS) 

o-Xylene 

C8H10 Other H 

27 0,09 1,8-Nonadiene C9H19 Alkena 

28 2,28 1-Nonene C9H18 Alkena 

29 1,76 Nonane C9H20 Alkana 

30 0,10 4-Nonene C9H18 Alkena 

31 0,73 Phenol (CAS) Izal C6H6O Phenol 

32 3,87 1-Decene C10H20 Alkena 

33 1,87 Decane C10H22 Alkana 

34 0,28 2-Decene, (E)- C10H20 Alkena 

35 0,06 2-Decene, (Z)- C10H20 Alkena 

36 0,13 1-Octanol, 3,7-dimethyl- 

(CAS) 3,7-Dimethyl-1-octanol 

C10H22O Alkohol 

37 0,12 1-Decene, 2,4-dimethyl- 

(CAS) 

C12H24 alkena 

38 0,57 1,6-Octadiene (CAS) 2,7-

Octadiene 

C8H14 Alkena 

39 3,84 1-Undecene C11H22 Alkena 

40 5,54 Undecane C11H24 Alkana 

41 0,54 5-Undecene, (E)- C11H22 Alkena 

42 0,05 1-METHYL-PYRROLO(1,2-

A)PYRAZINE 

C8H8N2 Other O 



43 0,15 2-Undecene, (E)- C11H22 Alkena 

44 0,43 1,13-Tetradecadiene C14H26 Alkena 

45 0,46 Naphthalene C10H8 PAH 

46 2,95 1-Dodecene (CAS) Adacene 

12 

C12H24 Alkena 

47 2,89 Dodecane (CAS) n-Dodecane C12H26 Alkana 

48 1,46 4-Dodecene, (E)- C12H24 Alkena 

49 3,11 Octanoic Acid C8H16O2 Acid 

50 0,26 Benzene, hexyl- (CAS) 1-

Phenylhexane 

C12H18 Alkohol 

51 0,17 2-Hexen-1-ol, 2-ethyl- (CAS) C8H16O Acid 

52 0,59 Nonanoic acid (CAS) Nonoic 

acid 

C9H18O2 Acid 

53 0,34 1,13-Tetradecadiene C14H26 Alkena 

54 2,45 1-Dodecene (CAS) Adacene 

12 

C12H24 Alkena 

55 3,66 Tridecane (CAS) n-Tridecane C13H28 Alkana 

56 0,21 5-Dodecene, (E)- C12H24 Alkena 

57 0,08 1-Octanol, 2-butyl- C12H26O Alkohol 

58 0,10 Cyclopropane, octyl- C11H22 Alkena 

59 0,24 1-Hexanol, 2-ethyl-2-propyl- C11H24O Alkohol 

60 0,21 Benzene, heptyl- C13H20 Other H 

61 0,39 .ALPHA.-CITRONELLOL C10H20O Alkohol 

62 2,91 1,13-Tetradecadiene C14H26 ALkena 

63 3,83 1-Pentadecene (CAS) 

Pentadec-1-ene 

C15H30 ALkena 

64 0,99 Dodecane (CAS) n-Dodecane C12H26 Alkana 

65 0,12 5-Tetradecene, (E)- C14H28 Alkena 

66 0,27 Dodecanal C12H24O Aldehit 

67 0,06 1-Tetradecene (CAS) n-

Tetradec-1-ene 

C14H28 Alkena 

68 0,06 2-Nonen-1-ol, (E)- (CAS) 

trans-2-Nonenol 

C9H18O Other O 

69 0,09 Cyclotetradecane C14H28 Cyclo Alkana 

70 0,07 9,12-Octadecadienoic acid 

(Z,Z)-, phenylmethyl ester 

C25H38O2 Other O 

71 0,32 1,13-Tetradecadiene C14H26 Alkena 

72 1,51 1-Tetradecene C14H28 Alkena 

73 1,31 2-Undecanone C11H22O Ketone 

74 2,71 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

75 0,11 5-Dodecene, (E)- C12H24 Alkena 

76 0,13 1-Hexadecene (CAS) Cetene C16H32 Alkena 



77 0,04 Tetradecanoic acid, 12-methyl-

, methyl ester 

C16H32O2 Asam 

78 0,06 Octadecane, 1-chloro- C18H37CL Other O 

79 0,13 Dodecylcyclohexane C18H36 Other H 

80 8,07 1,15-Pentadecanediol C15H32O2 Alkohol 

81 5,36 1-Hexadecene (CAS) Cetene C16H32 Alkena 

82 1,95 Dodecanoic acid (CAS) Lauric 

acid 

C12H24O2 Acid 

83 0,80 Pentadecane (CAS) n-

Pentadecane 

C15H32O2 Alkana 

84 0,20 Cyclopentane, 1-methyl-3-(2-

methylpropyl)- 

C10H20 Other H 

85 0,31 Undecanal C11H22O Aldehid 

86 0,55 Allyl nonanoate C12H22O2 Other O 

87 0,30 1-Undecanol (CAS) n-

Undecanol 

C11H24O Alkena 

88 0,68 9-Octadecen-1-ol, (Z)- (CAS) 

cis-9-Octadecen-1-ol 

C18H36O Alkohol 

89 0,88 1-Hexadecene C16H32 Alkena 

90 1,65 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

91 0,07 2-Tridecen-1-ol, (E)- C13H26O Alkohol 

92 0,05 1-Hexadecene C16H32 Alkena 

93 0,05 1-Heptacosanol C27H56O Alkohol 

94 1,61 Tetradecanoic acid C14H28O2 Acid 

95 0,33 1-Octadecene C18H36 Alkena 

96 0,43 1,12-Tridecadiene C13H24 Alkena 

97 0,72 1-Hexadecene C16H32 Alkena 

98 0,54 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

99 0,05 1-Tridecanol C13H28O Alkohol 

100 0,09 Dodecanoic acid, ethenyl ester C14H26O2 Other O 

101 0,34 9-Octadecanone C18H36O Ketone 

102 0,24 1,15-Pentadecanediol C15H32O2 Alkohol 

103 0,50 1-Hexadecene C16H32 Alkena 

104 0,73 Pentacosane C25H52 Alkana 

105 0,43 1-Docosene C22H44 Alkena 

106 0,21 10-Heneicosene (c,t) C21H42 Alkena 

107 0,08 1,15-Pentadecanediol C15H32O2 Alkohol 

108 0,41 1-Eicosene C20H40 Alkena 

109 0,36 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

110 0,68 8-Pentadecanone C15H30O Ketone 

111 0,11 1,15-Pentadecanediol C15H32O2 Alkohol 



112 0,26 1-Nonadecene C19H38 Alkena 

113 0,19 Heptadecane (CAS) n-

Heptadecane 

C17H36 Alkana 

114 0,20 1-Docosene C22H44 Alkena 

115 0,12 10-Heneicosene (c,t) C21H42 Alkena 

116 0,33 1-Nonadecene C19H38 alkena 

117 0,23 Hexadecane (CAS) n-

Hexadecane 

C16H34 Alkana 

118 0,35 9-Octadecanone C18H36O Ketone 

119 0,21 10-Heneicosene (c,t) C21H42 Alkena 

120 0,14 Hexadecane C16H34 Alkana 

121 0,17 1-Docosene C22H44 Alkena 

122 0,34 12-Tricosanone C23H46O Ketone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lampiran 9. GC-MS temperatur 400°C 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lampiran 10. GC-MS temperatur 450°C 

 



 

 

 

 

 

 

 

 

 

 



Lampiran 11. GC-MS temperatur 500°C 

 



 

 

 

 

 

 

 

 



Lampiran 12. Produk Bio-oil 

    

 

 

 

    

 


