LAMPIRAN A

PERHITUNGAN

1. Uiji FFA
Vol. NaOH =100 ml: 0.1 L
N NaOH =0.1 N=0.1eq/L
BE NaOH = 40 gr/eq

vol NaOH X N NaOH X BM
WFFA = = % 1000 X 100%

YFFA = 14mL x 0.1 N X 282 gr/ml « 100%
e 5 gr x 1000 °

39
WFFA = =500

X 100%

= 0.07896 x 100%
= 7.896%

2. Uji FAME (konsentrasi katalis 0.75%, T: 15 menit)

0.2ml x 0.1 N x 282 gr/ml
%FFA = > % 1000 x 100%

WEFA = 5500

X 100%

%FFA = 0.282 %
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3. Konsentrasi katalis NaOH
Ratio 1:12 reaksi transesterifikasi
Konsentrasi katalis NaOH (variable 0.75%, 0.5%, 0.25%)

NaOH = Konsentrasi katalis x BJ. Minyak kapuk

=0.75x23gr
=0.17 gr
4. Vol.Metanol
G
Vol. MeOH = —
p
25344 gr
~0.792 gr/ml
=32ml

5. Perhitungan yield

) massa produk
Yield = X 100%
massa umpan

_ 23.2ml
© 25ml

X 100%

Yield = 92.8%
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6. Perhitungan viscositas

Menggunakan viscometer oswald

Perhitungan densitas

_ G —-GO
Py
Dimana :
p : Densitas
G : Berat picknometer berisi minyak

GO : Berat picknometer kosong (g)
V : Vol. bobot picknometer (ml)

a. Densitas minyak biji kapuk awal (crude oil)

44,0210
P = s mi
23
P =25 mi
p =0.92 gr/ml

b. Densitas produk

_ 24.8393 — 16.2069
p= 10 ml

p = 0.8632 gr/ml
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7. Bilangan asam

Bilangan asam (acid value)

G NaOH =Vol. NaOH x N x BE
=0.1Lx0.1eq/L x40 grl/eq

=04 0r

A : Jumlah ml NaOH untuk titrasi
N : Normalitas larutan NaOH
G : Berat NaOH (gram)

BE : 40 gr/eq (Mr/valensi basa : 40 gr/mol / 1 eg/mol = 40 gr/eq)
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LAMPIRAN B

DATA HASIL UJI MINYAK BIJI KAPUK

A. Yield
Waktu Konsentrasi Konsentrasi Konsentrasi
katalis 0.25 katalis 0.5 katalis 0.75
2.5 18 31.2 48
5 16.8 27.2 60
10 19.2 38 62
15 22 50 92.8
30 24 49.2 78
45 38 49.6 78
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B. Viscositas

KONSENTRASI WAKTU MASSA (ml) Viscositas

KATALIS (%)  (Menit) UMPAN PRODUK  mm?/s (cSt)
2.5 25 12 35
5 25 15 34
10 25 15.5 3.2

0.75
15 25 23.2 3.2
30 25 19.5 3.2
45 25 19.5 3.2
2.5 25 7.8 4.1
5 25 6.8 39
10 25 9.5 3.6

0.5
15 25 12.5 3.6
30 25 11.5 3.5
45 25 11.3 3.5
2.5 25 4.5 4.9
5 25 4.2 5.0
10 25 4.8 4.1

0.25
15 25 5.5 3.8
30 25 6 39
45 25 9.5 3.6
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C. Densitas

KONSENTRASI
WAKTU DENSITAS PICNOISI PICNO KOSONG
KATALIS
(% (Menit)  p=g/m (e (8

2.5 0.8714 24.9213 16.2069
5 0.8699 24.9061 16.2069
10 0.8649 24.8561 16.2069

0.75
15 0.8632 24.8393 16.2069
30 0.8639 24.8457 16.2069
45 0.8642 24.8492 16.2069
25 0.9006 25.2125 16.2069
5 0.8909 25.1161 16.2069
0.8808 25.0151 16.2069

0.5 10

15 0.8785 24.9915 16.2069
30 0.8710 24.9172 16.2069
45 0.8740 24.9466 16.2069
25 0.9126 25.3324 16.2069
5 0.9115 25.3216 16.2069
10 0.9111 25.3181 16.2069

0.25
15 0.9085 25.2916 16.2069
30 0.9082 25.2885 16.2069
45 0.9070 25.2771 16.2069
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LAMPIRAN C

DOKUMENTASI PENELITIAN

Hasil esterifikasi minyak biji kapuk

Pengadukan methanol dan NaOH
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Proses pembuatan biodiesel dengan reaksi transesterifikasi

pada Ultrasonik
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Proses pemisahan pada reaksi transesterifikasi
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Proses pencucian
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Proses pemanasan
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Produk
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Analisa produk (Viscositas)

Analisa produk (hasil titrasi)
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Minyak kapuk pada dua tahap reaksi
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LAMPIRAN D

Hasil analisa Gas Chomatography Mass Spectrometry

(GCMS QP2010 ULTRA SHIMADZU)

Chromeogram 0.75 C:UGCMSsoltion! Dt Project 1'0 75.qed

]
o —nar—= — e .'..‘!ET,'*H.. ..ﬁ-- T
100 00 300 350
mn
Peak Report TIC
Peak= B Time Area Area®; AH MName
1 13592 30590818 134 348 TETRADECANOIC ACTD. METHYL ESTER
2 17.733 27125094 118 343 0-Hexadecenoic acid methy] ester, (Z)-
3 183461 562500300 2480 987 HEXADECAWOIC ACTD, METHYL ESTEE.
2 19250 5206048 023 545 0-Hemaderenoic acid, methy] ester, (Z)-
5 19916 4360164 0.19 281 Hemadecanoic acid 135-methyl-, methyl aster
[} 21284 1251707285 3458 1844 9-Octadecenoic acid (Z)-, methyl ester
7 215351 114432057 4490 317 Ocradecanoic acid, methy] ester
B 21550 3237365 014 317 8.12-Octadecadienoir acid (£ Z)-
a 14654 13613517 059 233 10-¥onadecenoic add, methyl ester
10 23000 4541450 020 281 9,12 15-Ocadecatriencic acd, methyl ester, (ZZ7)-
11 13137 21024001 092 404 7, j-Eicosatriencic acid, methyl ester
12 133035 17550046 0.77 343 912 15-0CTADECATRIENOIC ACTD, METHYL ESTEE.
13 13512 4541973 020 351 14-Omononadec-10-enoic acd, methy] ester
14 13,647 231744662 1.0 340 912 15-0CTADECATRIENOIC ACTD, METHYL ESTEE.
15 23703 25855718 113 322 69 120CTADECATRIENOIC ACTD. METHYL ESTER.
14 13 848 26266716 113 2,79 4-Omo-bem -isodamascol
7 13937 20537163 090 221 Cholest-22-ens-21-l 3.5 -mathony-, pivalate
1% 14238 13573706 081 238 EICOSANOIC ACTD, METHYL ESTER
19 14 B6T 6341871 028 248 10.11-Epoxy-p-undecan-1-ol
20 14970 13323261 0467 303 METHYL (Z-12-HYDROXV--OCTADECENDATE 2
al 25243 T467280 033 803 10.10-Dimethongy-3, T-dimethyl-daca-2,5-dien-1-0l
2 25725 G1E4 7068 270 341 Methyl nrinplsate
3 26061 916325 030 227 Mashyl (11F12135)4Z)-12.1 3epowy-1 1-merhonsy-S-octadacenoan:
14 26.781 2400102 0.37 2.70 DOCOSANOIC ACID, METHYL ESTEE.
25 30250 5372762 023 408 TETRACOSANOIC ACTD, METHYL ESTEER.
12932257461 10000
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Tabel komposisi asam lemak pada minyak biji kapuk

Asam lemak

Komposisi (%)

Miristat

Palmitat

Stearat

Linolenat

Oleic acid

Nonadecanoic acid

Arachidonic

Arachidat

Behenat

1.57

26.4

4.99

3.11

54.58

0.59

0.92

0.81

0.37
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