LAMPIRAN

Lampiran 1. Kuantitas Bio Oil.

Persentase CaO CaO 5% CaO CaO CaO
Katalis 0% 10% 20% 30%
Cairan (g) 299,3 307 345,6 323 293
Arang (9) 264 266 262 292 258
Gas 436,7 427 392,4 385 449
Persentase (%)
Cairan 29,93 30,7 34,56 32,3 29,3
Arang 26,4 26,6 26,2 29,2 25,8
Gas 43,67 42,7 39,24 38,5 449
Lampiran 2. Nilai densitas Bio Oil.
Persentase Katalis | CaO 0% | CaO5% | CaO 10% | CaO 20% | CaO 30%
302 310 347 326 291
Massa (Q) 298 307 346 322 293
298 304 344 321 295
Rata-rata berat (g) 299,3 307 345,6 323 293
Volume (ml) 400 375 400 370 330
Massa(kg) 0,2993 0,307 0,3456 0,323 0,293
Volume (m°) 0,0004 | 0,000375 | 0,0004 0,00037 | 0,00033
Nilai densitas | 24055 | g1g7 864 873 887,9
(kg/m°)
Lampiran 3. Nilai pH Bio Oil.
Persentase Katalis Ca0 Ca0 Ca0 cao cao
0% 5% 10% 20% 30%
3,9 4,0 4,9 4,7 4,5
Nilai pH 3,3 3,8 3,7 4,1 4,8
3,7 3,9 3,7 4,3 4,8
Rata-rata nilai pH 3,6 3,9 4,1 4,3 4,7
Lampiran 4. Nilai kalor Bio Oil.
No Persentase Massa Massa
Campuran Massa Spesimen Massa Spesimen
Wadah ke- Wadah ke-
1 (Gram) ke-1 2 (Gram) ke-2
(Gram) (Gram)
1 Ca0 0% 13,4310 0,7191 13,4857 0,7230
2 Ca0 5% 13,1934 0,7570 13,1874 0,7553
3 Ca0 10% 13,4104 0,7213 13,5109 0,7312
4 Ca0 20% 13,1852 0,7350 13,1962 0,7134
5 Ca0 30% 13,1976 0,7305 13,2185 0,7275
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Peuk#t R Time L Tirne F.Time Aten Aresp Height Name
1 2103 2142 2358 HBTSAS 112 1287654 Pertane
2 2900 2258 2375 1905315 0.52 STORAL CHRC{OWCHIBCH-CHY
3 2406 2378 2475 1124597 031 291250 Cye
4 2554 2475 2.758 11220880 308 2065288 Cyel propyd- (CAS) Propylcyeloprops
5 2831 2758 2.642 1573575 043 198508 Cyel methiyl- (CAS) Methy
6 3029 242 3002 HISERES 0.56 526647 Cyel by (CAS) Meth
7 3138 3082 3208 334716 051 16422 Bensene (CAS) Phene
H 3444 378§ 3R92 15918011 dbd 3ITAOGE 1-Heplers
9 42 3892 4175 0.49 312080 Cyecloheene, methyl-
10 4345 4275 4508 0.0 176253 1 4-Hepeadiens
11 4649 4508 4.758 .36 273004 dePerene1-ol, 3-methyls (CAS) 1-PENTEN-5-0L, 3-METHYL-
12 4845 4.758 A142 219 1438190 Taluene
13 s142 5142 5258 019 153810 Cyelohexene (CAS) Cyvclohexs1=ene
14 5318 5255 5392 040 354065 1, T-Octadiens
15 5,589 5392 5792 04 2563683 1-Octene (CAS) Caprylene
16 5.R50 5792 6008 1.55 1350019 Cetane
17 M2 6008 6208 1422178 0.39 1ETD 2-Octene, (Ej
1% 6208 6.208 6392 TH347 0.0 134152 2-0ctene
19 6707 6.392 .08 1473411 .40 144731 Cyelooctene
m 6977 65005 7125 1746007 045 138923 Chelohexene, 1,2 dtrimethyl-
2 7218 7125 7508 G45959 259 2131197 ZdeDimethyle1-heptene
” THIS 7508 7892 1596565 [ %7476 Cyclohexane, ethenyls tl’_Ah] Ethenyleyclohesans
n 7935 7892 E07TS 1919453 053 423025 Bensene, abads (CAS) EB
] K202 X208 ®ATS 2563386 0.7 358331 13-yl dienie, 5-{1-methylethylidens)- (CAS) 6,6-Dimethyl fulvene
75 A0S %475 X692 1116234 031 166070 Cyelok hanol {CAS) Cyelohexylmethanal
% B754 %602 BRDS 1527521 0.42 2963 Cyel 1,141, 2-ctbemediyl s (CAS) Erhane, 1 3-dicyclopropyl-
7 906 BE2S B3R THHE [l 133451 4-MNonene
b ] 4127 B45E 9308 L45TS504 A 3142063 1-Monme (CAS) n-Noos1=ene
e G452 9.308 9.592 6439353 L7 1313618 >
0 G642 9.592 9708 WETT 0.26 213485
31 GR35 9,708 10008 1721166 047 16RYHG
12 a2 10LDK 10558 WETI56 0.0 BIKSH s~ (CAS) Erhane, 1, 2ticyelopropyl-
11 11475 1642 7636 0.1 131014
4 11781 1642 11975 1272802 035 151550 byl
s 12408 12308 12475 HIT 0.2 155890
36 12547 12475 12825 ERZEEY 267 1283395
7 12,985 12825 13225 LRSS 523 3451605
] 13269 13.225 13392 S6K1524 1.56 1351203 Decane
m 13,558 13392 13642 217RKI6 .60 192367 Cltadeesne, 1-chlor-
a0 13,708 13,642 13808 K30SS 013 126630 Heptane, S-ethyd-d-mbd-
41 14.533 14425 14.792 TBTROS 011 118693 n.gm Tapropenyl- {CAS) Propenylbenzme
42 14,808 14.792 15.075 TS 0.0 143622 Indene
a3 15326 15.208 15.592 2242549 [ IRSH1E Octenl-yne, (E)
a4 160156 15.792 16,158 2214646 .61 ITITIE 1=Octannl JT-dmu}rvl (CAS) 3, T-Dimethyl=1-octanol
45 16,269 16.158 16492 5174260 142 46936 1, SDecadiens
46 16,628 16.492 16,842 15264714 41% S0RARY3 T-Decerne (CAS) Decn | wene
a7 16.919 16,842 17008 AT L7z 1530085 Octame, 24, 6etrimethyds
4% 17.058 17.008 17.142 1439014 0.39 JI2K3R S-Uindevene, (E}
49 17.657 17458 18042 RISITR 013 TRIZY Octadocane, L-chlono-
50 18,545 18392 18.725 1635378 045 128339 Benwene, {l-metbnl-2-cyclopropen-1-yle (CAS) CYCLOPROPENE, 3=METHY L-3-PHENY L~
51 18842 18725 18.542 WST2 .26 93006 1H-Indene, l-methnd (CAS) 1-Methylindene
52 15,689 19.592 19.792 2504326 .69 SO8G52 1, %Decadiene
53 14,984 19.792 w0175 14317768 3493 JBOSE36 T=Deoome
54 200250 0175 0342 SR3I0TS 160 1413723 Octame, 24, 6etrimethyd
s5 20,302 0342 0,492 RS0T9 013 213671 S-Dodecens, (E} (CAS)
& 22158 2005 12 508 HIRTI 013 SHT42 Hicyelo 3.1.1 heplan-3-ol, 6 f-dimethyl-Jamethylene-, 15{1Lslpha 3.slpha S.alpha) -
57 2 502 22 508 2728 1142752 031 04102 Hermime, 1 d-cienethosy-Tomethyl-
£ 23 R39 n T8 T2 05K W7 [ STRIZY 1, ls.r.m.i.ﬂdm
59 T3im 22 455 358 11196281 307 2436776 1= Tridecanol
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1874192 Hepradicarss, 2. 6-dimethyls
420738 1-Hexadeoens (CAS) Cetene
116954 1-Undecinse, Tometlyl- (CAS)

HKTIE 3 &Octadsine, 224,87, Hheamethyh, (EZ (CAS) CIS,TRANS-224.5, 7, -HEXAMETHYLOCTA

SER10 1, 13- Tetracdecackiene

2093369 1-Tridecanol

1284824 Octane, 24 fetrinethyl- (CAS)
60145 T-Tetradoene

9770 2 yclohexens1-one, Jhyehoy-rethyl3{ Lometlylthyl

T201 1-Tetradecanol {CAS) Aliol 14
01226 11-dodecencl
011063 I-Pentadocens (CAS) Pentadics e
1213612 Octang, 24 fetrimetlyl-
184437 2-Henyle] sdicanol
462550 1,15-Pentadocanediol
164742 1-Tridecanol
Q0] Oetane, 2 4 petrimethiyl- (CAS)
367592 1, 15-Pentadocanediol
1330163 1-Tetradecens
R17386 Tridecans
314697 Tetradecanoic acid
AT 1 15-Pentadocanodiol
1065283 |-Dctadevene
6839 PENTADECANE, 26, 10-TRIMETHYL-
189144 1,15-Pentadocanadiol
733336 1-Docosene
83708 Dodecane, 2-methyl-
435352 Oleie Acid
953827 Hexadecanoic acid (CAS) Palmlic acd
1738957 1,15-Pentadocanadiol
SA0RS 1-Docosene
339010 Decars, -gthyle-methyd-
B0 1-Docosene
J6ddnd Heptadecans (CAS) n-Heptadecane
U869 Dctaderenoic il (Z) (CAS) Oleic acid
113071 Novadecanoic acid (CAS)
2000 |-Docsene
164187 Hexadecane (CAS) neHexadecane
156873 CYCLOEICOSANE
127975 1-Docsen:
10842 S-Eicosene, (B (CAS)
9627 |
BI430 MNorseosarl
THMS
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Pesk Report TIC
Pesk# FLTime LTime F. Time Area Area® Height Mame
1 FAT ) 2128 2258 4177465 .56 1601636 2-Propanos: (CAS) Acstone
2 2558 2508 2758 GBHOTERS L35 1512972 1-Hexanol (CAS) n-Hexanol
3 2 TRS 2758 2ESR BR104T 018 199813 CHLOROFORM
4 ENE]| 2928 3323 11131551 1% 30008 1, 3-Hexadion-5-ye
] 3441 3328 3573 12R50084 263 2371115 1-Heptene
[ 4042 AETE 4.158 1570563 032 262197 Cyclobexane, methyl-
T A2 a4z 4.758 1480875 031 205742 1-Decyne
B 4004 AT58 5302 19RE 1091 4.08 3EBOST? Toluens
@ 5579 5302 5708 10772323 11 2530353 1-Octene (CAS) Capeylene
i 5833 5708 G008 TR0 L60 1742738 Octane
11 6123 6,006 6,208 1469296 030 146577 1, 10-Undecadions:
12 BUGUE 6,500 6,702 1054186 0z 143121 Cyclooetens (CAS)
13 BURED [0 T.125 ITRI243 057 3050 2-Furancarbosxaldelwde (CAS) Farfural
14 T216 T.125 T2 13384468 274 3182225 2 d-Dimethyl- 1-hepene
15 T2 T2 TR e e 042 97238 Cyclobexane, ethylidese-
16 T9%4 TE ROTE ASEBORY 054 1131311 Erbyibenzene
7 B30 e BATE 6361465 L3 1042897 Benmene, 1 3-dimethyl- (CAS) meXylene
18 B60T HATS s G015 020 153180 Cyclobexanemethanol (CAS) Cyelohesylmethanol
1% E751 a0 RE2S 976324 0 20191 Cycopropane, 1,11, 2-ethanadidibis- (CAS) Ethane, |, 2-dicyclopropy-
20 G131 5958 9373 21498124 .41 4233767 1-MNonene
21 G452 9375 408 BRENGS LE2 2020056 Dodecane (CAS) neDodecan:
n 11224 1125 11,358 o1 1402 019 140998 Cyclopropene, | butyl-2-cthyl-
i | 11476 11358 11625 1450923 0.3 276377 Beimere, -
24 1.776 11625 11542 23E0509 047 423049 Benoene, |-ethyl-2-methyl- (CAS) o-Ethyvitoluense
25 11892 11842 11973 QOROOT 019 200885 Hermere, |-ethyl-2-methyl-
26 12108 11.975 12,308 1097702 013 160583 Hergense, 1.2, 3-nimethyl-
7 12424 12308 12.475 147829 030 320608 Henmere, |-othyl-2-methyl-
3 12688 12475 12392 20142802 597 2017619 Benmenesul fonic acid, 4-hyvdronoy-
» 12988 12802 13.042 19358555 397 4306147 1-Decene (CAS) Dec-1-ene
30 15100 1542 13,223 733085 154 QRE5IE Bengerse, |-ethenyl-3-methyl-
3 13305 13,238 13,302 101700 209 2436245 Decane
2 13549 13,302 13,642 AR SR0T 0,96 AR4102 Decarse, 4-methyl- (CAS) 4-METHY LDEC ANE
33 13705 13642 13942 I0A9E00 a2 362002 Morane, 2 fedimerhy]-
34 14045 13,542 14142 11H3E 0.24 149736 1, 3-Cyclopentadiene, S l-methylpropylidene ) (CAS) 6-METHY L-6-ETHYL FI
35 14242 14,142 14.458 1791855 037 15464 Benmene, |-ethenyl-2-methyl-
36 14,551 14458 14792 2353708 046 A5R000 Benmene, 1-propenyl- (CAS) Propenylberzene
kx) 14911 14792 15.07% 4195010 056 T40595 INDENE
k3 15321 15,208 15592 61162135 125 TiE56S Phenol, 2-methyl- (CAS) o-Cresol
3 15675 15,502 15,508 12505092 .26 182463 B didebrpde, alpha. byl
il 16080 15.925 16.158 AR263A9 0.5 H3403  1-Octanol, 3, T-dimethyl- (CAS) 3, 7-Dimethyl-1 soctanol
41 16407 16158 16508 GIEATHN 190 AD0aIT Meguinel
42 160633 16508 16.725 18102201 imn 3842619 1-Dodecens (CAS) Adacene 12
43 16775 16.725 16842 IATEIS .46 HOTI51 3Oetinv=1=01, (Z)
LSl 16926 16542 17.008 10493 T60 215 2600394 Undecane
45 17066 17,008 17.142 2630648 .54 556526 SlUndecens, (E)-
4 17212 17,142 17.202 1815793 037 356312 Hersofurar, 2-methyl- (CAS) 2-Metbylb fi
47 17360 17.202 17.458 JEE 028 28TME 2-Undecene, (E
48 17687 17.558 17.858 12ERIRR 0.26 169556  1-Octadecanol (CAS) Stenal
& 18.211 18,025 18.392 1583833 032 142230 Phenol, 2-cthyl- {CAS) o-Etbnydphensol
0 18602 15,302 18,723 4164805 085 05 Benerse, (1 -methyl-2-cyelopropen-1-41 ) (CAS) CYCLOPROPENE, 3-METHY
A 18845 18,725 19,023 2750813 057 2SRRI IH-Inders, 1-methyl- (CAS) 1-Metbylindene
52 19142 19,025 19.223 DIMED 019 10609 N 2-Phenylethyl undeca{ 3E.SE pdierse-&, 10-dipramide
3 19683 19.375 19.775 »rmn 66 S207%5  1,9-Decadiene
54 19.9%6 19.775 1075 23300599 4.7 3270001 1-Dodecens (CAS) Adacene 12
=5 20256 TS 342 QO TR L&S 2341005 Dodecarse (CAS) neDodecan:
6 20392 TS M.4TE 1357381 028 345772 SDodecme, (E
7 200658 0475 20,758 DR3240 020 128186 4-Dodecene, (Ep
A8 21224 2128 21408 GEA040 020 96037 DECANE, 2,3 53 8- TETRAMETHYL-
k2 21491 21408 21.758 1&115% 024 89534 DECANE, 23 5 8. TETRAMETHYL-
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DIHYDRO-CARVEOL, MAMN PEAK.
Benwene, | A-dimethony-2-methyl-

1, 13-Tetradecadiene

1-Pentadecene (CAS) Pentade- |-ene
DECANE

I-Hepladecene (CAS) Hexabydroaplotene
Phienod, 2.6-dimethoy-

345, 6-TETRAMETHYL-2, S-OCTADIENE

1, 13- Terradecadiene

1-Pentadecne (CAS) Pentades |-ome

DODECANE

Lindecame, 1 2-dibromo=2-methyl- (CAS) 1 2-DIBROMO-2-METHYLUNDECA
2Cyedohexee1-one, 2-tydroxy-temethyl-3-( l-methyd eyl

1, 13-Tetradecadiene

1-Pentadecene (CAS) Pentadee- |-ene

DODEC

i (CAS) pPentad

1, 15-Pentadecanediol

1-Hexadivene

Hexadecane (CAS) n-Hexadicane
Sletadecenobe acid (£ (CAS) Olee acid
1, 15-Pentadecanedinl

1-Oetadecene

Pertadecane (CAS) nePentadecane
1-Dipemseme

Z-Hepladecanone (CAS)

Clete Acid

Hexadecanode acid (CAS) Palmitic acd
1-Diocosene

Eicosane



Lampiran 7. Tampilan Bio Oil.
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