Lampiran 1. Perhitungan

1.1 Pembuatan Larutan HC1 6N

Diketahui: pgcs = 1,19 g/mL
%bb=37%
BMgpc1 = 36,46 g/mol
et = 1

Normalitas HC1 37 % (N)
N= %(‘b/b)"‘L R
BM '“

37 L19g/mL
N= x x
100 36,46g/mL

N=12,08N
NV
Vo=

X

Vi = Volume HCI 37 % yang diperlukan
N, = Normalitas HC] 37 %
N =Normalitas larutan HCI yang diinginkan

V = Volume HCl yang diinginkan

_ 6N*1000mL
x 12,08 N

V, = 496,69 mL




1.2 Pembuatan Larutan NH;C10,1 M
Diketahui: BM NH,Cl = 53,5
TMeq = 1 .

m/BM AR
N= v X8

m=BMxXxVXNx1e

m = Berat NHyc yang diperlukan

N = Volume NH,Cl yang diinginkan
V = Volume NH,Cl yang dinginkan
m=535gmolx 1 Lx0,INx1I
m=535¢g

1.3 Keasaman Zeolit sebelum aktivasi

| Berat zeolit setetah adsorbsi
Keasaman = berat zeolit sebelumadsorbsi AMNH,

W, ~ W,
- W~ W,
BMNH,

Diketahui: Berat krus kosong (wg) = 20,1593

Berat krus + zeolit setelah pemanasan (w;) = 20,6306
Berat krus + zeolit setelah adsorbsi (wp) =20,6575

BM NH; =17

20,6575 - 20,6306
Keasaman = 20,6306 - 20,1593 (;

=0,003357 mol/gram




i

4 Keasaman zeolit alam setelah aktivast

Diketahui: Berat krus kosong (wg) = 20,1596

Berat krus + zeolit setelah pemanasan (w;) = 20,6181
Berat krus + zeolit setelah adsorbsi (w) = 20,6605
BM NH; =17

20,6605 - 20,6181
Keasaman = 20:6181 —20,159617

=0,0054 mol/gram
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Lampiran 2. Gambar Set Reaktor

Termokopel

y

- Ny — | |2

S UG

™ Furnace

=
v
I

BETL LR g MY
B A B s S el T

1| [Mondensor

Pepampling

34




35
Lampiran 3. Spektra FTIR produk cair pirolisis tempurung kelapa
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Nr. Pos, (1fcm)  Inten, {%T)
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20 3388.7 15,737
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Lampiran 4. Spektra FTIR produk perengkahan katalitik dari produk cair

tempurung kelapa
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Lampiran 5. Kromatogram produk cair pirolisis tempurung kelapa
. LUD ARG VEYuIIA
‘ ) ser CLASS500D0 ve¢  Reporg No, « 1 Data 1 TEMPRNG.DOZ  93/71/03 09127144
\wemeate  Sample I TempuTUng, Akhmad
i i0 ]
: Famples Amount! 14
Dilution Factoy 1 1
TYPs 1 Unknown
Opsyastoy 1 Supays .
Hethod File Hama 3 AKHMAD MET .
vial Ho, 1} ) ’
Barcods ]
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ter CLASS-5000
Sample
10

Sample Amount
Dilucion FacLe
TYP®

Qperacor
Hechod File N
vial Mo,
Barcods

+94+ Peak Rep
PRHO R.Tims
1- 11,009
2 11,844
3 13,858
4 17.000

sersasumsanne

Tocal

I.vime = F.vime
10.367 - 11.3%»
11.542 - 11,703
12,018 « 13,008
16,950 + 17.167

1 Data ;

s*ts  Report Ho, =

1 ‘fempurung, Akhinad
]
1)

r 11
+ Unknown
: Supaya

ma 3 AKIMAD, MET -
11 ’
1}

hpL YRt -

Area
164€33237
11958337

21895179

Ji41088)

S L L T TR L A R

229672635

TEMPRHG.DO2  99/11/01 09:37:44

Praighe A/H{sec) MK YPotal Hame
48961457 11,362 71.61 !
2105109 5,188 5.20 ¥,
4592805 4,765 9.52 1
1372247 4.263 13.66 3
100,00
'
-
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Lampiran 6. Spektra massa produk cair pirolisis tempurung kelapa
<Unknown Spectrum
Daca 3 TEMPRNG.DY K
Hass Feak ¥ 1 19 Rac, Time 3 11.042
Scun o 1 846 B.d4, Scan ¥ 1 817
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Ne 51 Mol,Wgt. Mol,rorm,/Compound Name CAS No, Eneyy LIBN
1 7 44  C6HeQ 109-95-2 1010 1
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2 95 4 CeHeD 10§-95-2 836 ]
Phenol
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4 93 174 CEHYO4P 33795-18-F , « 16042 1
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Library Hame
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. Kimia Urganik
siinknown Spscprums .
Data @ TEMPRNG.DOZ
Mags Peak ¥ 3[37 Ret, Time 1 13.992 .
Scan rj 912 B.G. Scan N 1 920
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T O S i
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Ne $1 HJl.Wgt. Hol.Form, /Compound Name CAS No. Entry LIuy
1 L} 112 ceneo? T65-70-8 1500 3
1.2-Cyclopentanedione, J-methyl- $§ J-Hethylel,2- ~cyclopentanedione s J-Mechyleyelope
3 % 112 CcéHio2 765-70~8 1102 B
1,2-Cyclopencansdione, J-methyl-~
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i- oyclopcnun-l onw, 3-hydroxy-J-methyl- $§ Cévylgn §§ Corylone §¢ CYGNWH $5 Cyclot
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<Unknown Spactru
Data t TEMPRNG.D
Mass Peak ¥ ¢ 26
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<Unknown Spadtrums
Data ¢ TEMPRNG.DO2
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) 85 154 CBH1003 91-10-1 4820 2
rhenol, 2,6¢-dimechoxy~
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Lampiran 7. Kromatogram produk {iéréngkahan katalitik tempurung kelapa
“variasi berat katalis
« _
**v CLASS-5000 *** Report No. = 1 Daka : TEGUHZ.DOL 03/06/24 12:507:28
Sample PIROLISIS TEMPURUNG, TEGUH
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87454133 100.0000
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1 Chwl REPORT
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12.250 32373 31991
11,500 18507824 1333809 16.32848
13,314 106720 25204
14,300 2008174 149475
13.09 245940 19823
16.150 [ 1117 10237
16.372 IEERS4 31384
Ut S
114142316 4018339 100.0000
...
: . X,

¢ - 1/1

3gmin




}SS-CIIO 5YSwl Chel REPORT{NOs? DATA=TEGUHIB.DOL 00/00/00 04:142:12
ple : Teguh P., PTK3 )
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* Cpsrator

Data : TEGY
Sarmple

Method File

*¢¥¥ Paak Report
"

PXNO R.Tim
2.25
2,70
2.967
3.65¢
10.47%
11,98
12.747

--------- +a -

Total

-~ h N AL

)

H2,D01  03/06/24 12:157:28
t PIROLISIS TEMPURUNG, TEGUH
t POY
Name : TEGUH.MET
LL AR
I.Time ~ F,Time Area
2,158 « 2,375 B14342162
2,375 - 2,15 302718764
2.775 - },142 87707002
3.142 - 3,675 . 243774230
10,158 - 10,608 £3368587%
11.900 -~ 12,042 63658412
13.708 - 13,800 18995045
A Al AR T YT A Y T 50 e >t
2164081493

Height
120861767
22198276
4655977
7083615
36812019
13979405
7090629
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‘ Lampiran 8. Spektra massa produk perengkahan katalitik tempurung kelapa
<Unknoﬁn Spectrum>
-Data : TEGUHZ.DO1
Mass Peak f : 8 Ret. Time : 2.300
Scan § 1 37 B.G. Scan { : 54
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Ne 51 Mol.Wgt. Mol,Form./Compound MName CAS No, Entzy LIBE '
1 92 88 CqHgO2 141-78-6 a1 1
' Ethyl Acetate $$ Acetlc aclid, ethyl ester $§ Acetlc ether $$ Acetidin $5% Acetoxyethan
2 85 "102 CgHigO2 “0u-60-4 160w 1
n=Propyl acetatas $$ Acetlc acid, propyl esPer 8§ Propyl adetaka $% 1-Acehoxypropane §
3 64 102 C4HgO3 104~24-7 1680 1
Acetic acid, anhydride 9§ Acetic anhydride $3 Acehle oxlde 2% Acetyl anhydride $$ Ace
4 83 116 Cs5HgOy 617-35-6 3211 1
. -Propancic acld, 2-oxo-, ethyl eater $$ Pyruvle acid, ekhyl outer §% Echyl pyruvate §8$
5 83 10 C4HgO 542~59~6 1477 1

Library Name
{1} N1STE2.LIB

1,2-Ethanediocl, moncacetate $$ Ethylene glycol, monoaceraba $5 .bhera.-Hydroxyethyl ac
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<Unknhown Spectrupm>

Data : TEGUHZ2,D0Q

Masx Peak # 1 10 Ret. Time : 2.625
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Ne §I Mol.Wgt. Mol.Form./Compound Name CAS No. gntry LIBY
1 a9 60 CaH402 & G4-19~7 116 1
Acetic acid $% Ethanolc acld §§ Ethylic ackd 55 Glaclal acetic acld $% Methanecarboxy
2 87 104 C3Hq04 141-82=-2 1844 1
Propanedioic acid $$ Malenic acid $§ Carboxyacehle acld $9 Dlearbeaynzthane $5 Methan
3 83 §0 CpHgNp 624-40~6 121 1
Hydrazine, ethyl- $§ Ethylhydrazine $& C2HSNHNHZ $$ Hydeatine, erhyl-, esthanedioare (
L] B2 88 CqHgOz 513-86-0 799 1
2-Butanone, 3~hydroxy- $§ .gamma,-Hydroxy-.beta.-oxobutane §§ Aceroln $§ Acetyl nethy
5 g2 91 CaHgNC3 625-48-9 940 1

Library Name
{1) NIST&2.LIB

Ethanel, 2-nlikro- $$ .beta.-Mitroethanol $$ Z-Nlfroethanol $% .beta:—wltruulguhol
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<Unknown Spectrym>
Data : TEGUHZ2.DQ1
Mass Peak # : 1% Ret, Time : 2.9558
Scan # i 116 B.G. Scan ¥ : 107
Base Peak i 45.00 1149296) _
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No 51 Mol.Wgt. Mol.Form./Compound Name AL Na, Fntry LGk
1 89 60  CgH0z * G54-19-7 116 1
. Acatic acld 8% Ethanolc acid $% Ethylic ac¥d §3 Glaclal acetlc avid §% Methanadarbory
2 8s 60 CaHgNg 524-80-6 121 1
: Hydrazlne, aethyl- $$ Ethylhydrazine $$ C2HSNHNHZ $5 llydrazine, withyl=, eLhanedlovakbe |
: 3 84 88 C4HgO2 513=B6-~0 799 1
: 2-Butanone, 3-hydroxy- $§ .gamma.-Hydroxy-.beta.-oxobutane ££ Acztoln $8 Acetyl methy
: 4 83 104 CgHia0p 42075-32-1 1921 1
! {2R, 4R) = {=)} -Pentanedliol
| 5 81 104 CgH1202 72345-23-4 1918 1
: . {25, 45) - {+)-Pantanediol
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<Unknown Spectrum> ;
Data ¢ TEGUHZ.DO1 i
Mass Peak | 1 20 Ret. Time : 3.708
Scan : 206 B.G. Scan { : 283 ‘-
Base Peak : 43.00 | 710721} ﬁ
q
i
’ .
60
1]
T T T T T L T T T T T LI | T T T T T T T T T T T T T T T H
50 100 150 200 250 300
<Hit List> |
43 : ] ;
p E
. \ |
42
|_|!| 60
Lc)
\ %
2
29
7
d...l..a..tllll 610 12
it e e e
3 a3
| 57
alllL il - - |
40 :
/ R2
4 l
. - . - i e
413’
§l/ 7’;
5
LF4
T |III T T T T T ™ T T T T T 1 [t M A WAL R it et et 1 T ] T T
50 100 150 200 250 390
o §1 Mol.Wgt. Mol,Form./Compound Name CAY No. Entry LIB
1 91 8 C3H403 127-17-3 LE 1 :
Propanolc acid, 2-oxo- $§ Pyruvic acid $$e.a|pha.-Ketopropiopie soid $5 Avetyllomic .
2 .90 12 C3Hg0p ' The9g-u 2hy 1 g
Propanal, Z-oxo- §§ Pyruvaldehyde $$ .alpha.-Ketoproplonaldelyds 5% Acetylformaldehyd :
3 89 58 ChHip 75-29-5 ] 1 !
) Ischutane $$ Propane, 2-methyl~ $$ Trimethylmethane $$ 1, 1-Dincthylethans §8 Z-Methyl ;
4. 89 71 C4HgN 2516-34-9 244 i ;
: Cyclobutylamine $% Aminocyclobutane §§ Cyclobutanamina- :
5 89 102 C4HgO3 ‘ 108-24=1 160 1
Acetic aclid, anhydride $$ Acetic anbydride $$ Acwtlc oxide 55 Acetyl auhydride $3 Ace :
Library Naome
{1) NISTe2.LIB
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'
<Unknown Spactrup>
Data ' TEGUHZ.DO]
Mass Peak ¥ : 34 Ret. Tlme : 10.483
Scan #§ i 1019 B.G. Scan F : 1098 .
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No 51 Mol.Wgth Mol.Form./Compound Name @A Hu, Entry LTl
1 87 137 CqHNO2 . GAI=a6~u G AL 1
Carbamlc acid, phenyl ester $§ Phenyl cavbamale
2 84 174 CgHg04S La-67-4 168036 i
Benzenesulfonic ackd, 4-hydroxy- $&§ Denzeusuullfonic acld, p-lydrosy- 59 p-Hydrosyibenz
3 79 941 CgHgQ 108-95-2 1010
Phehol 5% Baker's P and § Liquid and Qlntment S8 Denzennl $3 Tarbelic acid §% Hydroxy
q 77 . 68l CgHg 2206-23-7 15, 1
3-Penten-l-yno $5 Propenylacetylene $$ Z-Penten-4-yne
5 17 174] Cgh704PF 33795-18-5 16041 1
Phosphonic acld, (p-hydroxyphenyl)~ $$ 4-Hydrouyhentensphoapbonic weld $85 {p=Hydresyp
Library Name
{1} NIsT62.LIb
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" <Unknown Spectru
Data ¢ TEGUHZ.DOY .
Mass Peak # : 39 Ret., Time : 11.992
Scan § t 1200 B.G. Scan § : 1267
Base Peak ; 80.190 2717736}
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No 51 Meol.Wgt. Mol,Form. /Compound Name c§s No. Entry LIBK
1 g2 124 CqHgO2 15R=76-5 1128 1
Mequlnol $§ Phenol, 4-methoxy~ $§ Phenol, p-merho'cy- $5 p=Gualacol 5% p- Hydroxvanisol
2 79 124 CgHyg0 932-66-1 4169
Ethanone, 1-(l-cyclohexen-l-yl}- $& Ketone, 1-cyehohexsn-1-yl :nrﬂ'llyl 58 Merhyl 1-cyel
3 78 124 Cghyz0 3168-90-% 4189
. gthanone, 1-{2-methyl-1- cyclopenten-li-yl)- $$ Kektone, mathyl -_‘-u.r!rvl 1-cyclopenten~l
4 19 324  CgHy20 16647-04-4 1186 1
B 3..;-Heptadian-2 ona, 6-methyl-, (E)=
5 78 124 - C7Hg02 23074-10-4 4127 1 i
S~Ethyl-2-furaldehyde $3% §-Ethylfurfural $§ 2~Furancarbogaldahyde, S-ethyl-
Library Name
{1} NISTé2.LIB| _
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i <Unknown Spectrup>
{ Data : TEGUH2.DOO
i Mass Peak ¥ : 60 Ret. Time : 13.750
i Scan f 11401 B.G. Scan ¥ : 1359
i Basae Peak : 138.10 | 798571}
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Ne SI Mol.Wgk. Mol.Form./Compound Name CAS No. Enkry LIBK
1 79 13 CgHig02 ® ¢ $1=16-7 G404 1
Baenzene, 1,2<-dimethoxy- $$ Benzena, o-dimgthoxy~ £8 o=DimmthopyLzniene §& 0, 0-Dimathy
2 79 138 CgHyp02 43-51-4 G |
. Phenol, Z-methoxy-4-methyl- $$ p-Cremol, Z-mekhorxy- 55 p-tireognl £3 p-Methylgusiacel
3 76 138 Cypkig TA764-47-4 0hG 1
_Cyclopentane, l-methyl-1-(2-methyl-2-propenyl)-
4 75 138 CgHy40 13747734 cocn 1
' Cyclohexanone, 2~{l-methylethylidene)- $$ Cyclohexanune, I-isopropylidane- 5§ 2-Isopr
5 74 138 CgHy40 702R8-20-3 cone
«#/-.-4-Acetyl-l-methylcyclohexena
Library Name
{1) NIST62.LIB






