LAMPIRAN

Lampiran 1. Kuantitas bio-oil

Temperatur | 400°C | 425°C 450°C 475°C 500°C
Cairan () 252,67 | 316,33 | 364,67 | 402,67 | 482,67
Arang (9) 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
257 323 370 407 488
Massa (Q) 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 (m°) 0,000355 | 0,000375 | 0,000420 | 0,000460 | 0,000550
Nilai densitas 711,74 | 84356 | 86825 | 87536 | 877,58
(kg/m°)
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 77551 | 816,09 | 808,08 801,59
Lampiran 3. Nilai pH
Temperatur 400°C | 425°C | 450°C | 475°C | 500°C
3,9 4,1 4.4 4,2 4,0
Nilai pH 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 | 10588,684 8994,7511 10223,338 10330,747 10496,665
(Callg) 10472,647 9398,6761 9820,5321 8756,2231 10277,247
Nilai kalor | 44,33270217 | 37,65922391 | 42,80307154 | 43,25277154 | 43,94743702
(MJ/kg) | 43,84687846 | 39,3503771 | 41,1166038 | 36,66055488 | 43,02877774
T:;?/th;‘ 44,08979032 | 38,5048005 | 41,95983767 | 39,95666321 | 4348810738
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 CsHs Cyclo Alkana
2 1,95 1-Hexene CeH1o Alkena
3 2,40 1,3-Hexadien-5-yne CeHs Aromatik
4 2,09 1-hepten C/Hu Alkena
5 1,35 heptane C7H16 Alkana
6 0,42 Cyclohexane, Methyl- C7Hu Cyclo Alkana
7 0,20 Cyclohexene, 4-Methyl C7H12 Cyclo Alkena
8 0,37 4-Penten-1-ol,3-Methyl CeH120 Other O
9 3,93 Toluene C7Hs Touluene
10 0,19 Cyclooctene,4-ethenyl- CioHis Other H
11 2,69 1-octene CsH1s Alkena
12 1,61 Octane CsHus Alkana
13 0,40 2-Octene CgH1s Alkena
14 0,22 2-Octene CsH1s Alkena
15 0,29 Cyclooctene CgHu4 Cyclo Alkena
16 0,60 2-Furancarboxaldehyde CsH40» Other O
17 3,00 2,4-Dimethyl-1-heptene CoHas Alkena
18 0,53 2,4-Octadiene CgHu4 Alkena
19 0,86 Ethylbenzene CgHio Other H
20 1,14 Benzene, 1,2-dimethyl- (CAS) CgHio Other H
0-Xylene
21 0,32 Cyclohexanemethanol C7H140 Other O




22 0,29 1,8-Nonadiene CoH1s6 Alkena

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

24 4,22 1-Nonene CoH1s Alkena

25 1,99 Nonane CoH2o Alkana

26 0,29 4-Nonene CoH1s Alkena

27 0,52 | Cyclohexane, 2-propenyl- 1,8- CoHis Other H
Nonadiene

28 0,20 1,8-Nonadiene CoH1s6 Alkena

29 0,24 Benzene, propyl- CoH12 Other H

30 0,49 Benzene, 1-ethyl-2-methyl- CoH12 Other H

(CAS) o-Ethyltoluene
31 0,28 Benzene, 1-ethyl-2-methyl- CoH12 Other H
(CAS) o-Ethyltoluene

32 4,28 Phenol (CAS) lzal CeHeO Phenol

33 4,88 1-Decene (CAS) Dec-1-ene C10H20 Alkena

34 1,79 Decane CioH22 Alkana

35 0,75 5-Decene, (E)- CioH20 Alkena

36 0,42 Nonane, 2,6-dimethyl- CuHa4 Alkana

37 0,28 Benzene, 1-propenyl- (CAS) CoH1o Aromatik

Propenylbenzene
38 0,57 INDENE CoHs Cyclo aromatik
39 1,01 Phenol, 2-methyl- (CAS) o- C7HsO Phenol
Cresol
40 0,21 Benzeneacetaldehyde, .alpha.- CoH100 Other O
methyl-

41 0,81 Hexadecane, 1-chloro- Ci16H33CL Other H

42 1,50 Mequinol C7HsO2 Alkohol

43 3,53 1-Undecene (CAS) n-1- CuHa22 Alkena
Undecene

44 0,44 1,6-Heptadiene, 3-methyl- CgH14 Alkena

45 1,92 Undecane CuH24 Alkana

46 0,48 5-Undecene, (E)- CuHa22 Alkena

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

48 0,24 2-Undecene, (E)- CuHa22 Alkena

49 0,23 Octadecane, 1-(ethenyloxy)- C20H100 Eter

50 0,27 Benzene, (1-cyclopropyl-1- C12H16 Other H

methylethyl)-
51 0,69 Benzene, (1-methyl-2- CioH1o Other H
cyclopropen-1-yl)-

52 0,51 Benzene, (1-methylene-2- CioH1o Other H
propenyl)-

53 0,64 1,9-Decadiene CioH1s Alkena

54 4,61 |1-Dodecene (CAS) Adacene 12 Ci2H24 Alkena

55 1,82 Dodecane Ci2H26 Alkana

56 0,31 5-Dodecene, (E)- (CAS) Ci2H24 Alkena




57 0,19 4-Dodecene, (E)- Ci2H24 Alkena
58 0,23 Dodecane, 2,6,11-trimethyl- CisHs2 Alkana
59 0,22 DIHYDRO-CARVEOL C10H180 Other O
60 0,28 Benzene, 1,4-dimethoxy-2- CoH1202 Other O
methyl-
61 0,61 1,13-Tetradecadiene C14H26 Alkena
62 2,90 1-Pentadecene (CAS) CisH3o Alkena
Pentadec-1-ene
63 2,91 DECANE CioH22 Alkana
64 0,88 1-Heptadecene (CAS) C17Hz4 Eter
Hexahydroaplotaxene
65 0,42 1-Hexacosanol (CAS) Ca26Hs40 Alkohol
HEXACOSANOL-1
66 0,21 Nonane, 3-bromo-1,1- CoH17BRCL? Other H
dichloro-
67 0,36 Hexadecane, 1-chloro- C16H33CL Other H
68 0,70 1,13-Tetradecadiene C1aH26 Alkena
69 2,81 1-Pentadecene (CAS) CisH3o0 Alkena
Pentadec-1-ene
70 1,86 DODECANE C12H26 Alkana
71 0,30 Undecane, 1,2-dibromo-2- C12H24BR2 Other H
methyl-
72 0,22 4(1H)-1sobenzofuranone, C10H1602 Other O
hexahydro-3a,7a-dimethyl
73 0,51 1,13-Tetradecadiene C1aHo2e Alkena
74 2,24 1-Pentadecene (CAS) CisHso Alkena
Pentadec-1-ene
75 1,45 DODECANE C12Ho2s Alkana
76 0,22 1-Decanol, 2-hexyl- C16H340 alkohol
77 0,43 1,15-Pentadecanediol C15H3202 alkohol
78 1,56 1-Hexadecene CieH32 Alkena
79 1,16 pentadecane CisHa2 Alkana
80 0,26 1,15-Pentadecanediol C15H3202 alkohol
81 1,05 1-Hexadecene CieH32 Alkena
82 0,95 Pentadecane CisHs Alkana
83 0,23 9-Octadecenoic acid (2)- C18H3402 Acid
(CAS) Oleic acid
84 0,22 1,15-Pentadecanediol C15H3202 Alkohol
85 0,88 1-Octadecene CisHss Alkena
86 0,77 Eicosane (CAS) n-Eicosane CaoHa2 Alkana
87 0,63 1-Docosene CooHas Alkena
88 1,18 2-Heptadecanone C17H340 ketone
89 0,24 1-Hexadecanol C16H3202 Acid
90 0,67 Hexadecanoic acid (CAS) Ci15H3202 Acid

Palmitic acid




91 0,22 1,15-Pentadecanediol Ci5H3202 Alkohol
92 0,54 1-Docosene Caz2Has Alkena
93 0,48 pentadecane CisHs2 Alkana
94 0,40 1-Docosene Ca2Ha4 Alkena
95 0,51 PENTADECANE, 2,6,10- CisHss Alkana
TRIMETHYL-
96 0,26 1-Docosene Caz2Has Alkena
97 0,25 Heptadecane Ci7Hszs Alkana
98 0,53 1-Docosene Caz2Has Alkena
99 0,33 1-Docosene Ca2Ha4 Alkena
100 0,28 1-Docosene Ca2Ha4 Alkena
101 0,24 Nonacosanol C29He0O Alkohol
102 0,19 Tetratetracontane CasHgo Alkana
Lampiran 7. Penyusunan GC-MS temperatur 450°C
No | Area % Nama Formula Golongan
1 1,67 1-Hexene CeH12 Alkena
2 2,00 1,3-Hexadien-5-yne CeHs Aromatik
3 1,86 1-Heptene C7Hus Alkena
4 1,13 Heptane C7H1s6 Alkana
5 0,40 Cyclohexane, methyl- C7Hus Cyclo Alkana
6 0,23 Cyclohexene, 4-methyl- C7H1w2 Cyclo Alkena
7 0,38 1-Decyne CioHis Alkuna
8 3,51 Toluene C7Hs Toueluene
9 0,18 1,4-Octadiene,c&t CgHus Alkena
10 2,51 1-Octene (CAS) Caprylene CsHis Alkena
11 1,52 Octane CsHus Alkana
12 0,30 2-Octene, (E)- CgHie Alkena
13 0,20 2-Octene CsHu1s Alkena
14 0,38 Spiropentane, butyl- CoHis Other H
15 0,56 2-Furancarboxaldehyde CoH402 Other O
(CAS) Furfural
16 2,80 2,4-Dimethyl-1-heptene CoHas Alkena
17 0,47 4-(2-BROMETHYL)- CsHis Cyclo Alkena
CYCLOHEXENE
18 0,81 Ethylbenzene CgHio Other H
19 1,08 Benzene, 1,2-dimethyl- (CAS) CsHio Other H
0-Xylene
20 0,29 Cyclohexanemethanol (CAS) C7H140 Other O
Cyclohexylmethanol
21 0,28 Cyclopropane, 1,1'-(1,2- CsHia Alkena

ethanediyl)bis-




22 0,21 1-Heptene, 3-methyl- (CAS) CsHus Alkena
3-Methyl-1-heptene

23 3,39 1-Nonene CoHus Alkena

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

25 0,25 4-Nonene CoH1s Alkena

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

27 0,20 1,8-Nonadiene CoHie Alkena

28 0,25 Benzene, propyl- CoH12 Other H

29 0,48 Benzene, 1-ethyl-2-methyl- CoH12 Other H

(CAS) o-Ethyltoluene

30 4,29 Phenol (CAS) Izal CeHesO Phenol

31 4,51 1-Decene (CAS) Dec-1-ene C1oH20 Alkena

32 1,65 Decane (CAS) n-Decane CioH22 Alkana

33 0,62 5-Decene, (E)- C1oH20 Alkena

34 0,30 Nonane, 2,6-dimethyl- CuH24 Alkana

35 0,29 Benzene, 1-propenyl- (CAS) CoHio Other H

Propenylbenzene

36 0,53 INDENE CoHs Cyclo
Aromatik

37 0,85 3-Octen-1-yne, (E)- CgH12 Other H

38 0,18 Benzeneacetaldehyde, .alpha.- CoH100 Other O

methyl-

39 0,83 1-Octanol, 3,7-dimethyl- C10H220 Other O

40 1,46 Mequinol C7HsO2 Phenol

41 3,42 1-Undecene (CAS) n-1- CuHa2 Alkena

Undecene

42 0,34 1,9-Decadiene CioHis Alkena

43 1,89 Undecane CuH24 Alkana

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

45 0,20 Benzofuran, 2-methyl- (CAS) CoHsO Other O

2-Methylbenzofuran

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

47 0,25 1-Undecene, 7-methyl- (CAS) Ci2H24 Alkena

48 0,29 Benzene, (1-cyclopropyl-1- Ci2H1s Other H

methylethyl)-
49 0,72 Benzene, (1-methyl-2- CioH10 Other H
cyclopropen-1-yl)-
50 0,50 Benzene, (1-methylene-2- CioH10 Other H
propenyl)-
51 0,52 1,9-Decadiene CioHis Alkena
52 4,40 1-Dodecene (CAS) Adacene C12H24 Alkena
12

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

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

55 0,18 4-Dodecene, (E)- Ci2H24 Alkena




56 0,19 1-Octanol, 2-butyl- (CAS) 2- C12H260 Alkohol
Butyl-1-octanol
57 0,25 DECANE, 2,3,5,8- CiaH30 Alkana
TETRAMETHYL-
58 0,18 Phenethyl alcohol, .alpha.- C13H200 Alkohol
butyl-.beta.-methyl- (CAS)
59 0,32 2-Hexen-1-ol, 2-ethyl- (CAS) CgH160 Other O
60 0,34 Benzene, 1,4-dimethoxy-2- CoH1202 Other O
methyl-
61 0,70 1,13-Tetradecadiene Ci4H26 Alkena
62 2,93 1-Pentadecene (CAS) CisHa3o Alkena
Pentadec-1-ene
63 2,87 Tridecane, 4,8-dimethyl- CisHz2 Alkana
64 0,19 1-Undecene, 7-methyl- (CAS) C12Ha4 Alkena
65 0,94 1-Heptadecene (CAS) C17H34 Eter
Hexahydroaplotaxene
66 0,19 1-Undecene, 7-methyl- (CAS) Ci2H24 Alkena
67 0,22 Phenol, 2,6-dimethoxy- (CAS) | CgH1003 Other O
2,6-Dimethoxyphenol
68 0,21 Cetylpyridinium Chloride C17H33CL Other H
69 0,37 Hexadecane, 1-chloro- Ci16H33CL Other H
70 0,18 GERMACRANE-B CisH3o Other O
71 0,73 1,13-Tetradecadiene C1aH26 Alkena
72 2,91 1-Pentadecene (CAS) CisH3o Alkena
Pentadec-1-ene
73 1,92 DODECANE Ci2H26 Alkana
74 0,57 1,13-Tetradecadiene CiaHos Alkena
75 2,40 1-Hexadecene CisHs2 Alkena
76 1,59 DODECANE Ci2H26 Alkana
77 0,25 2-Hexyl-1-octanol C14H300 Alkohol
78 0,21 1-Heptadecanol (CAS) n- C17H360 Alkohol
Heptadecanol
79 0,73 Bicyclo 3.1.0 hexan-3-ol, 4- C10H160 Other O
methylene-1-
80 0,53 1,15-Pentadecanediol Ci5H3202 Alkohol
81 1,75 1-Hexadecene CisHs2 Alkena
82 1,36 Heptadecane (CAS) n- Ci7Hs3s Alkana
Heptadecane
83 0,35 1,15-Pentadecanediol C1sH3202 Alkohol
84 1,28 1-Octadecene CigHss Alkena
85 1,16 Heptadecane (CAS) n- C17Hs3s Alkana
Heptadecane
86 0,20 1-Decanol, 2-hexyl- Ci16H340 Alkohol




87 0,20 9-Octadecenoic acid (2)- C18H3402 Acid
(CAS) Oleic acid

88 0,28 1,15-Pentadecanediol C15H3202 Alkohol
89 1,03 1-Octadecene CigHss Alkena
90 0,93 Eicosane CaoHa2 Alkana
91 0,18 1,15-Pentadecanediol CisH3202 Alkohol
92 0,76 1-Docosene Ca2Haa Alkena
93 1,39 2-Heptadecanone C17H340 Keton
94 0,41 Hexadecanoic acid (CAS) C16H3202 Acid

Palmitic acid

95 0,21 1,15-Pentadecanediol C15H3202 Alkohol
96 0,64 1-Docosene Caz2Haa Alkena
97 0,53 Heptadecane Ci7H3s Alkana
98 0,21 2-Butanone, 4-cyclohexyl- C10H180 Keton

(CAS) 4-Cyclohexyl-2-
butanone

99 0,46 1-Docosene Ca2Haa Alkena
100 0,57 Eicosane (CAS) n-Eicosane CaoHa2 Alkana
101 0,41 1-Docosene Caz2Haa Alkena
102 0,33 Hexadecane CiHaa Alkana
103 0,56 1-Docosene Ca2Ha4 Alkena
104 0,46 1-Docosene Caz2Haa Alkena
105 0,38 1-Docosene Ca2Ha4 Alkena
106 0,32 Nonacosanol C29H600O Alkohol
107 0,28 Nonacosanol C29H600O Alkohol
108 0,25 2-Hexyl-1-decanol C16H340 Alkohol
109 0,23 Tetratetracontane (CAS) n- CasHoo Alkana

Tetratetracontane
110 0,22 1-Pentacontanol CsoH1020 Alkohol
Lampiran 8. Penyusunan GC-MS 500°C
No | Area % Nama Formula Nama
1 0,03 2,5-Dimethoxy-4- C12H19NO4S Other O
(methylsulfonyl)amphetamine
2 0,15 2-Butene, (Z2)- (CAS) cis-2- CaHg Alkena
Butene
3 1,14 Butane, 1-chloro-3-methyl- CsH1CL Other O
(CAS) 1-Chloro-3-
methylbutane

4 0,07 |Cyclopropane, methylmethylene CsHs Cyclo Alkena

5 2,02 1-Hexene CeH12 Alkena

6 0,03 1,3-Butadiene, 2-ethyl- CeH1o Alkena

7 0,11 1,3-Pentadiene, 2-methyl-, (E)- CeH1o Alkena




8 0,38 Benzene (CAS) Phene CeHs Aromatik
9 0,07 1,3,5-Hexatriene, (2)- CeHs Cyclo Alkena
10 0,17 Cyclohexene (CAS) Cyclohex- CeHio Cyclo Alkena
1-ene
11 1,45 1-Heptene C7Hus Alkena
12 1,16 Heptane C7H1s6 Alkana
13 0,22 2-Heptene, (E)- (CAS) trans-2- C7H14 ALkena
Heptene
14 0,10 2-Heptene C7Hus Alkena
15 0,07 Cycloheptene C7Hw Cyclo Alkena
16 0,07 Cyclohexane, methyl- C7Hus Other H
17 0,08 4-Penten-1-ol, 3-methyl- CeH120 Other O
18 0,45 Benzene, methyl- (CAS) C7Hs Touluene
Toluene
19 0,07 Cyclohexene, 1-methyl- C7Hw Cyclo Alkena
20 0,10 | 1,7-Octadiene (CAS) Octa-1,7- CgHus Alkena
diene
21 1,81 1-Octene (CAS) Caprylene CgH1s6 Alkena
22 0,99 Octane CgHus Alkana
23 0,06 2-Octene, (E)- (CAS) E-2- CsH1s Alkena
Octene
24 0,84 2,4-Dimethyl-1-heptene CoH1s Alkena
25 0,15 Benzene, ethyl- (CAS) EB CgH1o Other H
26 0,19 Benzene, 1,2-dimethyl- (CAS) CsH1o Other H
0-Xylene
27 0,09 1,8-Nonadiene CoH19 Alkena
28 2,28 1-Nonene CoH1s Alkena
29 1,76 Nonane CoH20 Alkana
30 0,10 4-Nonene CoH1s Alkena
31 0,73 Phenol (CAS) Izal CsHeO Phenol
32 3,87 1-Decene CioH20 Alkena
33 1,87 Decane CioH22 Alkana
34 0,28 2-Decene, (E)- CioH20 Alkena
35 0,06 2-Decene, (2)- C1oH20 Alkena
36 0,13 1-Octanol, 3,7-dimethyl- C10H220 Alkohol
(CAS) 3,7-Dimethyl-1-octanol
37 0,12 1-Decene, 2,4-dimethyl- Ci2H24 alkena
(CAS)
38 0,57 1,6-Octadiene (CAS) 2,7- CgHus Alkena
Octadiene
39 3,84 1-Undecene CuH2 Alkena
40 5,54 Undecane CuHa4 Alkana
41 0,54 5-Undecene, (E)- CuHa22 Alkena
42 0,05 1-METHYL-PYRROLO(1,2- CsHsN:2 Other O

A)PYRAZINE




43 0,15 2-Undecene, (E)- CuHa22 Alkena
44 0,43 1,13-Tetradecadiene CiaH26 Alkena
45 0,46 Naphthalene CioHs PAH
46 2,95 1-Dodecene (CAS) Adacene Ci2H24 Alkena
12
47 2,89 Dodecane (CAS) n-Dodecane C12H26 Alkana
48 1,46 4-Dodecene, (E)- Ci2H24 Alkena
49 3,11 Octanoic Acid CsH1602 Acid
50 0,26 Benzene, hexyl- (CAS) 1- Ci2His Alkohol
Phenylhexane
51 0,17 2-Hexen-1-ol, 2-ethyl- (CAS) CsH160 Acid
52 0,59 Nonanoic acid (CAS) Nonoic CoH1502 Acid
acid
53 0,34 1,13-Tetradecadiene Ci4H26 Alkena
54 2,45 1-Dodecene (CAS) Adacene Ci2H24 Alkena
12
55 3,66 Tridecane (CAS) n-Tridecane Ci3Hzs Alkana
56 0,21 5-Dodecene, (E)- Ci2H24 Alkena
57 0,08 1-Octanol, 2-butyl- C12H260 Alkohol
58 0,10 Cyclopropane, octyl- CuHa22 Alkena
59 0,24 1-Hexanol, 2-ethyl-2-propyl- CuH240 Alkohol
60 0,21 Benzene, heptyl- C13H20 Other H
61 0,39 ALPHA.-CITRONELLOL C10H200 Alkohol
62 2,91 1,13-Tetradecadiene Ci4H26 AlLKkena
63 3,83 1-Pentadecene (CAS) CisH30 AlLkena
Pentadec-1-ene
64 0,99 Dodecane (CAS) n-Dodecane C12H26 Alkana
65 0,12 5-Tetradecene, (E)- Ci4H2g Alkena
66 0,27 Dodecanal C12H240 Aldehit
67 0,06 1-Tetradecene (CAS) n- C14Has Alkena
Tetradec-1-ene
68 0,06 2-Nonen-1-ol, (E)- (CAS) CoH180 Other O
trans-2-Nonenol
69 0,09 Cyclotetradecane CiaHas Cyclo Alkana
70 0,07 9,12-Octadecadienoic acid C2s5H3802 Other O
(Z,2)-, phenylmethyl ester
71 0,32 1,13-Tetradecadiene Ci4H26 Alkena
72 1,51 1-Tetradecene Ci4Has Alkena
73 1,31 2-Undecanone C11H220 Ketone
74 2,71 Heptadecane (CAS) n- Ci17Hss Alkana
Heptadecane
75 0,11 5-Dodecene, (E)- Ci2H24 Alkena
76 0,13 1-Hexadecene (CAS) Cetene CisHs2 Alkena




77 0,04 | Tetradecanoic acid, 12-methyl- | Ci6H3202 Asam
, methyl ester
78 0,06 Octadecane, 1-chloro- Ci1sH37CL Other O
79 0,13 Dodecylcyclohexane CisHss Other H
80 8,07 1,15-Pentadecanediol C15H3,02 Alkohol
81 5,36 1-Hexadecene (CAS) Cetene CisH32 Alkena
82 1,95 Dodecanoic acid (CAS) Lauric | Ci2H2402 Acid
acid
83 0,80 Pentadecane (CAS) n- C15H3202 Alkana
Pentadecane
84 0,20 Cyclopentane, 1-methyl-3-(2- CioH20 Other H
methylpropyl)-
85 0,31 Undecanal CuH20 Aldehid
86 0,55 Allyl nonanoate C12H220, Other O
87 0,30 1-Undecanol (CAS) n- C11H240 Alkena
Undecanol
88 0,68 9-Octadecen-1-ol, (Z2)- (CAS) C18H360 Alkohol
cis-9-Octadecen-1-ol
89 0,88 1-Hexadecene CieH32 Alkena
90 1,65 Heptadecane (CAS) n- Ci7Hss Alkana
Heptadecane
91 0,07 2-Tridecen-1-ol, (E)- C13H260 Alkohol
92 0,05 1-Hexadecene CieH32 Alkena
93 0,05 1-Heptacosanol C27Hs60 Alkohol
94 1,61 Tetradecanoic acid C14H2502 Acid
95 0,33 1-Octadecene CisHss Alkena
96 0,43 1,12-Tridecadiene Ci3H24 Alkena
97 0,72 1-Hexadecene CisHs2 Alkena
98 0,54 Heptadecane (CAS) n- Ci7Hss Alkana
Heptadecane
99 0,05 1-Tridecanol C13H280 Alkohol
100 0,09 Dodecanoic acid, ethenyl ester | Ci4H260> Other O
101 0,34 9-Octadecanone C18H360 Ketone
102 0,24 1,15-Pentadecanediol C15H3202 Alkohol
103 0,50 1-Hexadecene CieH32 Alkena
104 0,73 Pentacosane CasHs2 Alkana
105 0,43 1-Docosene Ca2Has Alkena
106 0,21 10-Heneicosene (c,t) CaHa2 Alkena
107 0,08 1,15-Pentadecanediol C15H3202 Alkohol
108 0,41 1-Eicosene CooHao Alkena
109 0,36 Heptadecane (CAS) n- Ci7Hss Alkana
Heptadecane
110 0,68 8-Pentadecanone C1sH300 Ketone
111 0,11 1,15-Pentadecanediol C15H3202 Alkohol




112 0,26 1-Nonadecene Ci9H3g Alkena
113 0,19 Heptadecane (CAS) n- C17Hs6 Alkana
Heptadecane
114 0,20 1-Docosene CooHas Alkena
115 0,12 10-Heneicosene (c,t) CaHa42 Alkena
116 0,33 1-Nonadecene Ci9H3g alkena
117 0,23 Hexadecane (CAS) n- Ci6Hz4 Alkana
Hexadecane
118 0,35 9-Octadecanone C18H360 Ketone
119 0,21 10-Heneicosene (c,t) CarHa2 Alkena
120 0,14 Hexadecane Ci6Hz4 Alkana
121 0,17 1-Docosene CooHaa Alkena
122 0,34 12-Tricosanone C23Hs60 Ketone




Analyd by
Sarmple Name
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Methad File
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Lampiran 9. GC-MS temperatur 400°C

C:¥GCMSsolution¥Data¥Project1¥hp5 14 juni 201 T¥Andrea temp 400 qgd 8/2
@}‘lﬂthmﬂ@m& FMIPA - LCM
Sample Information
: Adrrin
: Ancrea termp 400
- 08, 17.04.0403

: CAGCMSsohutan Data Project INhps 14 juni 200 PAndre temp 400 qed
A MSsodutian\ Dt Progect Wps 14 jurs 200 Pipyrolisis qem
: CMICMSsohuianSysteniTunel e 21 201 T.get

Chromatagmm.Andre temp S0 CAGCMSsolution\Data\Project 1thps 14 jumi 200 Tundnes temp 400 gad
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1o 0.0 0.0 0.0 500 G0 o
mEn
Peak Report TIC
F_Time LTime F.Time Area Areay Height MName
1043 1552 2142 R45394 og 131551 METHYLCYCLOPROPANE
i 1 2758 BHOOTIT 195 060814 I-Flexene
313 1 3308 10715358 40 IE33093 1 3=HeadionsSegme
1439 JUR 3508 930I158 s ] 925156 leHeptene
3558 358 3758 S005306 135 1649059 Heptane
4,004 3ETS 4158 1856493 042 345381 Cyclohexane, methnd-
4336 4175 4425 BOSE2T [ 17SBRT Cyclohexene, dumetiryls
4640 442 4758 1631247 037 125432 dePemtensl=ol, Jemethyls (CAS) LPENTENS0L, 3-METHY L
45938 475 5392 17500267 g AT Tolume
5315 5158 5392 RIER40 oue 243521 Cyclooctene, decthemyds
5574 5392 575 11977426 159 1744318 1<Ociene (CAS) Caprylene
L 5.775 5975 TIRS4ER L6l 1765216 Octane
6042 5975 6208 1785599 040 230940 2-Octene, (B
6,257 6,208 6392 974031 o 197426 ZDctene, (£
B4 6575 67192 1313740 (] 174231 Cycloocienc
GERZ 6.752 7125 2672106 0D 132646 ZeFurancarbaxaldehyde (CAS) Furfural
1307 L1285 7442 13367741 o] 332176 T 4-Demethyl -] -hepiene
T642 Tz TETS 2370740 0.53 122224 2 &Dictadiens
7545 1.E7S RAO5R 3R21417 0.6 ER4R19 Ethylbenzens
RI=2 RS2 RASE 5103267 L4 746809 Bewnme, 1, 2edimetiyls {CAS) o=Xylene
B.559 RASE R 1435465 03z 177069 Cyclohexamemetbanol (CAS) Cyclohexylmetianol
B742 RERZ RROR 1271523 09 153775 | BeNomadieme
RES2 R.EE s 1490150 011 166646 1-Fleptens, Jmethyl (CAS) J-Methyl=]-heptone
llG G025 9292 1RRIIEDS 412 IRSRI60 I-Mooene
G G197 9575 BB4ET24 159 15677 Norane
G642 9575 9692 1282097 09 ITR500 deMomene
SR G652 9992 2321770 oSz 196195 Cyclohexane, Ipropenyi
1410 10152 10525 ROLG08 0.0 TOETE 1 BeNomadiene
11466 11.358 11625 1071887 04 188500 Berooene, propryls
11.764 11625 11975 2180731 045 ITS3E9 Beroene, lecthyla2emethyls (CAS) oeFthyltaluene
12412 12.352 12475 1245319 0= 256723 Bewme, l=cthylsZemethyls (CAS) o-Ethylioluene
12617 12.475 12858 19096317 415 2601662 Phenol (CAS) bzl
12.969 12858 13208 21770523 4ER FAN1765 1-Decene (CAS) Decslene
13.259 13,08 13375 TOT0A0S L7 043463 Decane
13.472 13.375 13642 3336249 0.7s 329541 SeDecene, (Ee
13.692 13.642 13942 1867E3] 042 235740 Momane, 2 Gedimethyls
14.579 14442 4775 1265229 028 232350 Berwene, l-prapanyls (CAS) Propenylbenzere
14.5854 14.775 15075 2556445 Ly 435887 INDENE
15312 15.075 15592 4502586 Lol 461628 Phenol, 2emethyls (CAS) o-Cresol
15.660 15.552 15792 921921 021 152754 Besnneacetaldebyyde, adphasmethyl
16047 15.752 16.142 3611568 0=l 627651 Hexadecare, 1-chloros
16382 16142 16,475 GEIEDN 150 634008 Meguinol
16617 16.475 16,708 15749464 353 43527 I-Lindecene (CAS) nel-Undecene
16,758 16,708 16842 1963651 044 333576 | f=lHeptadiene, Jamethyl- (CAS)
16910 16,842 16992 B343063 152 2251617 Undecine
17.055 16,992 17.125 2132911 045 483244 SLindecene, (Em
17.152 17.15 17275 1020467 o 196505 Bergofiran, Jamethyl.
1748 17.775 17442 1086ED4 o0 232105 Zelindecene, (Ew
17.688 17.558 17842 140628 (5.1 ] 144288 Octadecme, 1={sthemylogy i
18.253 15.008 12375 1194207 o7 104192 Bergnene, | 1=cyclopropyl=| smethyletind
18589 13.375 12708 091142 o] TIRT6] Bergene, {1smetind2-cyclopropens lad b (CAS) CYC LOPROPENE, 3METHYL-3-PHENYL
185 15,708 19,008 2262646 osl1 H592 Bermene, { | methnyerss2-properyl
19,620 19358 19.775 2B61928 0.4 5D0242 1, %=Decadiene
19.973 19.775 158 0539237 461 1269917 1-Dodecene (CAS) Adacene 12
N2 158 mnazs RIRIEDS LEG 2165146 Dodecane
376 .15 458 1372206 o3l 136012 SDodecere, (B {CAS)
2EER 20458 m4 B3 1096 one 1300117 d=Dodecene, (Ej=
21682 21392 21758 10424589 0 THERS Diodecans, LA, 1 =trimethyl=
2178 2R ook bl 73106 o 116054 DIFYDROSCARVEDL, MAIN PEAK
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R.Time
10576
nEn
13080
1.1
1M
24.600
0958
5.0
1574
25,980
26,200
16.ETS
17378
IR481
IR.605
857
20308
3063
3.4
3438
33502
33.678
I3.8M
35184
35819
35.976
36130
IR166
RIS
315
3053
40,108
An249
40373
4215
42.351
44,138
44.:42
45955
47.700
48.378
50952
5254

LTime
DHE
R
ngs
LM
TSR
M5B
Mum
50ms
25642
I5ETS
.15
26658
IR
IRIE
2850
IREN
Hnm
0978
315
3378
33392
Rk
R
350075
35662
I5ETS
36058
86D
IR
wms
W
HEE
40175
4018
L2075
.17
407
4052
45.792
1575
015
SnES
523697

F.Time
iy 113
paduel
nu:
TLASE
nas
M
®005
®mM2
ERTS
125
T
THE
7535
mH1
BRI
m175
ok T
IL1SE
3375
kel
1152
M
11991
15258
35875
16058

&2

38325
39825
400173

40575
23
42558
091
A5
46258
47975
45591
51208
51758

Ara Ane
1133353 018
2715357 06l
12621609 150
12966720 91
WIS 05
1854484 042

932521 o
1600576 036
SI9EE10 0.0
12535098 15l
B282436 LE6
1328457 030

165 {11]
2266059 03l
9T4TED b |
6466170 145

9T (17
1896301 043
6931355 156
SIBIE98 Ll6
1137902 016
AB6E4EG 1LE
4834392 085
1007210 0n

GBEERS {11]
3920087 05
43184 o
2B07118 063
546655 LIE
1059598 0.4
SOOGEAS 057

aTime 0z
M4 05
2123959 048
1768650 040
2265917 03l

| 165893 0.6
1099514 01
2362436 053
1461810 on
1260424 018
1055864 0.4

RId62R (L]

HSTIIELG  100.00

Height Name
155357 Bereene, 1, dsdimethocysJemetinds 8/2
M2 1,13 Tetrudecadiens
1796703 |-Peniadecens (CAS) Pentadecs lene
1757485 DECANE
E44550 IeHleptadecene {CAS ) Hexahydroop] otaoene
00897 Meblexarnzanol {CAS) HEXACDSANDL.
R2200 Morane, 3sbmmpe], ladichionm.
189990 Hemadecare, 1schlome
537974 1,13 Tetradecadiens
R1407T |-Peniadecens (CAS) Pentadecs lene
1682502 DODECANE
BO050° Undecane, 1, Zedshromos2methnds
129525 | Hjelsobenzo furanone, bexafnpdros 3o, Tasdimetiyls, cs] e o {CAS) ZALPHA 3 ALPHA W
406304 1,13 Tetradecadiens
2165800 |-Penindecens (CAS) Pentadecs lene
1501389 DODECANE
254524 InDecmol, 2ehexyis
372856 1, 15«Pentadecanediol
1594957 Inllenaderene
1139813 pentadecne
257330 1, 15-Pentadecanediol
17075 Inlleadeene
E96634 Pentadecme
210392 Selctadecennic add (Zw (CAS) Oleic acid
213859 1, 15«Pentadecanediol
43407 Nellctadecens
T34 Eacosane (CAS) neEicosme
669302 IDooosene
1114350 2uk
168722 Dellenadecancl
465388 Headecanoic acid (CAS) Palmitic acid
136632 1, 15-Pentadecanediol
520014 WDocosene
442089 pentadecne
430505 InDooosene
381276 PENTADECANE, 2,6 ITRIMETHYLs
5255 IeDocosene
268726 Hepiadecane
153485 IeDooosene
172681 LeDooosens
14MED LeDocosens
116649 Noracosmnol
95385 Teirbetracontane
BRESROSS



Lampiran 10. GC-MS temperatur 450°C

C:¥GCMSsolution¥Data¥Project1¥hp5 14 juni 2017¥Andrea temp 450.qgd 8/24/.
v:@uhxn'n Orgnik FMIPA - UGM
Sarple Information
Analyzed by : Admin
Sample Name : Andrea temp 450
Sample ID < 08.17.04.04-04
Duta File HCMSsolutson\Deta\Project 1NpS 14 juns 201 T\Andres temp 450.qad

Method File ICMSsolutsom\Data\Project 1 ¥apS 14 yuns 201 Tpyrolsis.qam
Tuning File NGOMSsolutson\Syster Tune i 21 2017.qu

C Andreas 450 CNGOMSsols jectl 14 201 MAndrea 450,
4,628,020 L

£ 8358 =
[ i B 0 T S ~TIC*1.00
¥ v T v
500 60.0 70.0
mn
Peak Report TIC
Peak¥ R.Tame LTime F.Time Arca Arca% Height Name
1 2546 2! 2758 8677248 167 2452984 l-Hexere
2 3.126 2992 3,308 10415096 200 3209120 1, 3-HexadiensSyne
3 3433 3308 3.508 9679589 1.86 281939 1-Heptene
4 3554 3.508 372 5874860 L13 1641491 Heptane
s 4.025 3875 4.158 2070584 00 408536 Cyclohexane, methyl-
6 4328 4.258 4425 1221230 023 218055 Cyclohexene, demethyls
7 4632 4425 474z 1999188 03s 348472 1eDecyme
8 4929 4.758 5375 18296552 351 3643267 Toluene
9 5309 5.242 5375 954974 s 287359 1 4-Octadiene &t
10 5.566 5375 575 13069208 251 2809635 1+Octene (CAS) Caprylene
1 5840 575 5.992 ™I12137 152 1985995 Octame
2 6025 5.992 6.192 1585782 030 249280 2Octene, (E)
13 6276 6.192 6375 1026293 020 211211 2<Octene
14 6.697 6.375 6.792 1956028 038 183455 Spiropentane, butyde (CAS) 2-BUTYLSPIROPENTANE
15 6873 6.792 7.108 2011988 056 256262 2-Fursncarbonxaldehyde (CAS) Furfural
16 7.200 7.108 TA2 14585041 2 3350001 2 4-Damethylel-heptene
17 7608 7442 7.875 2455684 047 11043 42-BROMETHYLJCYCLOHEXENE
18 7.936 7.875 8058 4192161 0s1 965119 Ethylbenzene
19 8274 8192 8458 5603692 108 39444 Bamm I.dedlyl- (LAS) o=-Xylene
20 8591 8458 8.675 1501340 029 205711 C "AS) Cycloh banol
21 8733 8.675 8808 1448489 028 365392 Cyel ll‘-(l 2=cthanediyljbise (CAS) Ethane, 1 2<hicyclopropyls
2 R884 K808 8942 1082792 021 182937 1-Heptene, umethyle (CAS) 3-Methylel-heptene
23 9.109 8942 9.225 20445199 393 4429250 1-Nonene
24 9433 9.225 9.575 10404509 200 1984787 Dodecane (CAS) neDodecane
25 9.625 9.575 9.692 1311366 02s 310005 4-Nonene
26 9838 9.692 9.975 2406870 046 214653 Cyclohexane, 2-propenyle
27 10399 10.175 10.542 1058982 020 121768 1, 8-Nonadiene
2% 11.459 11.342 11608 1279638 02s 226471 Benzene, peopyls
29 11757 11.608 11.958 2504732 048 316735 Benzene, l-ethyl-2umethyls (CAS) o-Ethyltoluene
12615 12275 12.842 22349920 429 2737381 Phenol (CAS) bzal
31 12.966 12.842 13.208 23501308 451 AB1301 1-Decene (CAS) Decel=ne
32 13285 13.208 13.375 8613471 1.65 2200935 Decane (CAS) neDecane
33 13.466 13375 13.625 323911 062 332062 SeDecene, (E}
34 13.687 13.625 13.808 1561424 030 251217 Nonane, 2 6edimethyle
35 14.520 14425 14.775 1490885 02 271706 Benzene, l-propenyls (CAS) Propenylbenacne
36 14.887 14.775 15.042 2768979 053 500167 INDENE
37 15306 15.192 15.575 #425514 085 529814 3<Octensleyne, (E}
38 15.650 15.575 15.742 956825 s 170179 Benzeneac E amethyle
39 16.041 15.742 16.142 4309949 083 758523 1Octanol, 3, T=chmethyls (CAS) 3, 7-Dimetinde 1 octanol
a0 16376 16.142 16.475 TE05897 146 T58507 Meguinol
41 16612 16475 16.708 17777055 ke ) 3981240 1-Undecene (CAS) nel-Undecene
a2 16.758 16.708 16.825 1789869 034 355071 1,9%Decadiene
43 16.906 16.825 16.992 9837318 1.89 2590991 Undecane
4 17.049 16,992 17.125 2224961 043 506992 SeUndecene, (Ej
45 17.187 17.125 17.275 1015685 020 211156 Benzofiran, 2-methyd- (CAS) 2-Methylbenzofuran
46 17342 17.275 17.425 1163801 o2 271352 2.Undecene, (E
a7 17.680 17.558 17.825 1277094 025 169236 1-Undecene, 7-nah)L1LAS)
a8 18242 18.008 18.375 1522684 09 129884 Benzene, ( 1=cyclopropyl-l-methylethyl - (CAS) 2-CYCLOPROPYL-2-PHENYLPROPANE
a9 18579 18375 18.708 3723888 an 344609 Benzene, (1smethyl-2«cyclopeopenel=yl) (CAS) CYCLOPROPENE. 3-METHYL-3-PHEN YL~
50 18823 18.708 19.008 2593602 050 249741 Benzene, ( L-methylene-2-propenyl)-
51 19675 19.575 19.758 2706401 0s2 568161 1,%Decadiene
52 19970 19.758 20.158 2911906 490 3606355 1-Dodecene (CAS) Aducene 12
53 20239 20.158 20.308 9258640 178 2470387 Dodecane (CAS) neDodecame
54 20371 20,308 20.458 1490984 0 384016 S-Dodecene, (E)
55 20,646 20458 20.725 913920 s 156200 4-Dodecen, (E)-
56 21210 21108 21392 974531 019 105789 1<Octanol, 2-butyls (CAS) 2-Butylel-octanol
57 21.686 21392 21742 1304983 02s 92759 DECANE, 23,5 8-TETRAMETHYL~
58 21.858 21.742 2075 935405 o8 74786 Phencthyd alcohol, sipha. butyle beta anethyl- (CAS)
59 22174 22075 2342 1664516 032 179641 2-Hexenelwol, 2ethyls (CAS)
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Height Name
326298 Bengene, 1, A<limethony=Z-methyl-
BE5349 1, 13-Tetradecadione
24750 1ePentadecene (CAS) Pertadio | sene
2716 Tricecane, 4, S-dimetinyl=
268821 Lolindicene, Temethyde (CAS)
1031566 1-Heptadeome (CAS) Hexabydnoaplotaen:
5T Dalindicene, Tomethyd (CAS)
2344 Phemal, 2 dimethiimye (CAS) 2,6 Dimethoyphensol
9275% Cetylpynchmum Chlonde
128641 Hexaderane, 1schloros
N6 GERMACRANEB
BT0STR 1, 1 3-Tetradecadion:
3351831 1-Pentadicene (CAS) Pertadeo |-ene
201860 DODECANE
537356 1,1 3-Tetraddecadione
246362 1-Hexadecene
1918674 DODECANE
F32216 2bexylsloctanal
122619 1-Heptadocnol (CAS) neHeptdecinol
#6713 acycho 3.1.0hexame3sol, dsmetbrdenge Il Lmethylethyls, | Lalpha, 3 alpha. 5 alpha e
SI0234 1, 15=Pentadecanedsol
2102836 1-Hexadecens
1528409 Heptadecane (CAS) neHiptadecan:
W33 1, 15Pentadecanedsol
1618387 1-Octadicen:
1239255 Heptadicane {CAS) neHiptaderane
148038 1aDecanal, Zehexyls
6718 Sl etadecenoic acd (2 (CAS) Ol acd
S0 1, 15Pentaderanidsol
1315747 1-Octadecens
1MZ688 Eicvsane
200709 1, 15=Pentadecanedsol
04131 1Descosene
1574071 2sHeptadecanone
I3 Hexadecanoic aid (CAS) Palestic aod
IR1210 1, 15Pentadecanedsl
TS0 1-Decosene
SEITH] Heptadecane
125109 2.Hutancme, decyelohimyds (CAS) deCytloheyl2ebutanone
553585 laDocosen:
SMETY Bicosane (CAS) neErcosane
HO514 TaDocosme:
36281 Hexaderane
25451 1Docosene
263807 1aDocosene
213500 1Diocosen:
1BI1263 Nonaoosnol
161239 Momacosinol
135184 2ebenyle] sidicanol
149583 Tetratetracontane (CAS) e Tetrabetracontme
132835 1-Pentxcontanol
103672610



Lampiran 11. GC-MS temperatur 500°C

C¥GCMSsolution¥Data¥Project1¥hp5 14 juni 201 7¥Andrean Pyrolisis P50 S50 Bio Qil.qed

@'Lﬁmﬁau@mk}m-u‘m
Sarmple Inforrmation
Analyed by - Admin
Sarple Name - Andrean Pyrolisis P50 550 Bio Okl
Sanple ID -
Duts File £ CAGOMSsolution\ Dt Project 1Np3 14 jumi 201 Andren Pyrolisis P50 550 Bio Ol qud
Method File - CAGCMSsolution\ Dt Project 1%pS 14 jum 201 Tryrolisis qum
Tursing Fike - OGO MSsolution\Systerd Tune Nijumi 21 3017.qut

isis P50 550 Bio (]

5,723,123 =

STIC=1.00

BOO

ek Repart TIC
Peak# R Time LTime E.Tisme Area Areio Height Name
1 1942 1500 2,000 171352 0.3 20360 2, S-Dimethooy=3-{metbyl sul fonyl emphetam
2 2033 2000 2125 99531 015 424198 2-Butene, (£} (CAS) as-2-Butme
3 2175 2125 2358 932634 114 2293858 Hutane, 1=chlonoe3-methid= (CAS) 1-Chloros 3-methylbutane
4 2362 2358 2,408 341289 007 20208 Cyelopropane, methylmetiylerse-
H 1535 2750 1MEE126 202 350(4ET 1-Hexene
& 2543 277 157050 0.3 124256 1, 3-Butadiene, 2-ethyl-
7 3006 3075 561732 [ 1] 218177 1, 3-Pentadiene, 2-methyl-, (E}
] 31n 3175 1951286 0.3% B11754 Benene (CAS) Phene
9 3208 3275 356574 0.7 124180 1,3, 5-Hexatriene, (£}
10 3333 3375 RIGTRI 017 243578 Cyelohexene (CAS) Cyclohen-1-ene
11 3413 3467 TS49BET 145 3311799 1-Heplene
12 3531 3600 BO0GSHY 116 215771 Heptane
13 1633 an? 1164483 0.2 311342 2-Heplene, (E {CAS) trans-2-Heptene
14 3762 3842 506306 0.10 145685 2-Heplens
15 3912 3058 350435 007 E7376 Cyeloheptens
16 3048 4042 384734 007 158443 Cyvelohene, methyl-
17 4559 4,683 412581 0.0% 123823 dePertien=l=al, 3methyle
1% 4895 4.950 2360512 045 T26137 Bengene, methyl- (CAS) Tolune
19 4943 5050 373933 007 132375 Cyclohexene, L-methyl-
0 5273 5333 40122 0.10 154758 1, T-Octactiens (CAS) Octan], Tetiene
2 5526 5733 9391930 181 2616129 1-Octene (CAS) Caprylene
2 5795 5533 5153004 059 1537729 Octane
EEY s463 025 311554 0.06 108658 2o0ctene, (Ej (CAS) E-2-Octens
24 7.140 7.292 4350958 0.84 1311449 2 deDhimithyl=1-heptens
25 7888 B000 7251 0.15 MB69E Benene, ethad- (CAS) EB
5 8217 8358 1004159 019 167068 Henzene, 1,2-dimethyl (CAS) 0-Xylene
2 B6T8 8742 451539 0.9 L4798E 1, E-Nonadiene
% G041 9.292 11847085 2% 2R12841 1-Nonene
) 9376 9.525 9136322 1.76 2454THS Nonane
30 5575 9642 526630 0.10 143331 d-MNonene
3 12559 12775 3812651 0.73 IRSUKD Phenol (CAS) bl
32 12897 13142 AMTIEE 387 3656171 1-Decene
33 13216 13.367 9TE362 167 1956716 Decane
34 13342 13.567 1443413 0.3% IZIETI Ielhecene, (Ej
35 13,652 13.750 303121 0.06 H9346 2-Decene, (£)=
£ 15.967 16067 HYEBAD 013 162252 T=Oetanol, 3, T=dimethyls (CAS) 3, T-Dimethyl=1octanal
a7 16,108 16167 SURGHE 01z 112334 1-Dhecense, 2 4-dimethyl- (CAS)
38 16212 16408 2044TET 0.57 243964 1 E-Octadiens (CAS) 2, T-0ctatiene
39 16.54% 16.758 14925245 384 3561779 I-Undecene
40 16860 16958 WTRAGE2 554 5593452 Undecane
41 16947 17.17 2817943 0.54 kB2 SeLindecenc, (E)
42 17158 17.217 257173 0.05 B321 L-METHY L-PYRROLO 2-APY RAZINE
43 17278 17.375 754327 0.15 212745 Z-Undeoene, (E}
44 15,600 19700 2245708 043 2EG04E 1,13 Tetradecadiens
45 16767 19,808 2IT049 0.46 424866 Naphthalens
46 14,89 20000 15312270 2495 2005577 I=Dodecen: (CAS) Adscen: 12
47 20,164 20250 15011154 289 20684530 Dodiecane (CAS) neDodecane
4% 20314 20,353 TSTETIE 146 1021573 4-Dodecene, (Ep
49 20,548 .73 16121133 ERT 1290587 Octancac Acid
50 2342 22375 1109075 0.1 113746 Hermene, hexyls (CAS) 1=Phenylhane
51 22319 22425 1952 017 143855 2-Hemen-1-ol, Zethyl- (CAS)
52 22,565 22683 JHERBEE 0.59 322256 Nowanoie atid (CAS) Nooosc acid
53 22751 22833 1771263 0.34 303155 1,13 Tatradecadiene
54 23009 23167 12725756 245 2681665 I=Dodecen: (CAS) Adscen: 12
55 23278 23342 1895563 366 4504460 Tridecane (CAS) neTridecane
6 23375 23450 Wz 0.1 31IR9S S-Dodecens, (Ex
57 23508 23592 426318 0.0 97569 1-Octannl, 2butyl-
58 23,658 23,700 536481 0.10 150768 Cye atyle
59 23.750 23858 1222883 0.24 313521 I-Hexamol, Z-ethyl-2-propyl- (CA%) 2 ETHYL-2-FROPY L-HEX ANCL
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Height Mame

155238 Heneernz, hiptyl-

I3n6k ALPHACTTRONELLOL

MW7 1,1 Tetradocadions:
2155139 I=Pemtadecene (CAS) Pentadors-eme
1397184 Dodecane (CAS) n-Didicne

156770 STurdaeme, (Ep

336526 Dedecanal

IR 1-Tetradevene (CAS) n-Tetradee | -ene

77306 2-Nonene Lo, (E} (CAS) transe2-Nemenol

95608 Cyelotetradecame

12202 9,1 2Chetadecadienone acid (2.2, phenylmeth] et
21 1,13 Tetradecadions
1RHRIT 1-Tetrudevene
18MOTE 2eLndocamon:
3506542 Heptadecane (CAS) neHepladecne
RT3 S=Dodecene, (Ej

187097 1=Hexadecens {CAS) Cetene

G3316 Tetradecanoie actd, 1 2-methyl-, methyd ester (CA%) Methyl 1 2-methylistrdecanote

82055 Octadicane, [-chion-

122567 Dodecyleyelobisane
2084619 1,15-Pertadecanedsol
3265822 1-Hexadecone (CAS) Cetene
2785126 Dodecancic acd (CAS) Lauric acid
76650 Pentadecane ((AS) n-Pentadecine

211805 Cyclopertane, l-methyl-3=(2-nethylpropy e (CAS) CYCLOPENTANE, 3IS0BUTY L -METHY
Unidiscaral

IT9RT3

527548 Allyl nomanoate

361516 T-Lndocamol (CAS) nelndecnol
SU24Y eletadevens 1=ol, (2 (CAS) as-d-Octadecen-1-ol

1099316 1-Hexsdocen:

1692018 Heptadesane (CAS) neHepladaze
S5 D Tndecenell, (E}e

56560 1-Hexadocene

92725 1-Heptacossmol

GORG31 Titradkecanic actd

1221 IeCetadeceni

70158 1,12 Tridecachion:

22085 1-Hexadoseme

2009 Heptadicane (CAS) n-Hepladecane
93219 1-Trdecanol

120248 Dendecancac acld, ethenyl ester (CAS) Vinyl dodecinote
324356 SOetadecanine

194861 1,15-Pertadecanedsol

G2 |-Hexadocomne

TH5TES Pentacosane

S50 1-Docosen:

260985 lHentcosene c1)

127931 1,15 Pentadecanedsol

556027 l-Eicosne

424352 Heptadecane (CAS) n-Heptadecane
TI554] B=Periladecanone

103542 1,15 Pentadevanedsol

IRI28Y 1-Monadecen

234391 Heptadecane (CAS) n-Hepladecane
158275 Iallocosene

115229 1Henelcosine (c1)

F19597 1-Monadecen:

254051 Hesadecans (CAS) n-Hesadecane
34055 Sletadecanine

205540 1-Hiene cosene (1)

175934 Henadecane

108801 1=Docosene

332646 12- Tricosanone



Lampiran 12. Produk Bio-oil

400°C 42500

450°C

475°C 500°C



