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ABSTRAK

PEMANFAATAN LIMBAH CANGKANG TELUR DAN
SEKAM PADI SEBAGAI KATALIS DALAM PEMBUATAN BIODIESEL

DARI MINYAK JELANTAH
(Aulia Syafitri, 2022, 41 halaman, 12 Tabel, 9 Gambar, 4 Lampiran)

Sintesa biodiesel selama ini lebih banyak menggunakan katalis homogen berupa
NaOH atau KOH. Penggunaan katalis homogen NaOH atau KOH dalam
pembuatan biodiesel memiliki beberapa kelemahan, diantaranya terbentuknya
produk samping berupa sabun, dan rumitnya pemisahan produk biodiesel yang
dihasilkan dengan katalis. Untuk mengatasi kelemahan tersebut, mulai
dikembangkan penggunaan katalis heterogen (padat) untuk menggantikan katalis
homogen (basa). Katalis homogen dapat digantikan dengan katalis heterogen yang
lebih ramah lingkungan, stabil pada suhu tinggi, memiliki pori yang lebih besar
dan harga relatif murah. Pembuatan katalis heterogen dapat dilakukan dengan
pemanfaatan limbah sekam padi dan cangkang telur yang menghasilkan katalis
CaO/SiO2. CaO yang digunakan berasal dari limbah cangkang telur ayam.
Komponen utama dari cangkang telur yakni CaCO3 dapat diubah menjadi CaO
melalui proses kalsinasi. Pemanfaatan sekam padi akan menghasilkan silika yang
dapat dimanfaatkan untuk berbagai proses kimia, diantaranya adalah sebagai
support katalis. Penelitian ini memvariasikan rasio CaO/SiO2 (5:3, 5:5, dan 5,7)
b/b serta waktu impregnasi (22, 23, dan 24) jam. Katalis terbaik dilihat dari yield
dan mutu biodiesel yang dihasilkan. Hasil yield terbaik yang didapatkan adalah
71,54% pada rasio 5:7 dengan waktu impregnasi 24 jam.

Kata Kunci: Katalis, Cangkang Telur, Sekam Padi, CaO/SiO2, Biodiesel
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ABSTRACT

UTILIZATION OF EGGSHELLWASTE AND RICE HUSK
AS A CATALYST IN BIODIESEL PRODUCTION

FROMWASTE COOKING OIL
(Aulia Syafitri, 2022, 41 Pages, 12 Tables, 9 Pictures, 4 Attachments)

Synthesis of biodiesel have been using more homogeneous catalysts such as
NaOH or KOH. The using of homogeneous catalysts NaOH or KOH in biodiesel
production have some weaknesses, such as the formation of side products in the
form of soap, and the complicated separation of the biodiesel product generated
with the catalyst. To overcome these weaknesses, it began to be developed the use
of heterogeneous catalysts (solid) to replace homogeneous catalyst. Homogeneous
catalyst can be replaced with more environmentally friendly heterogeneous
catalyst, stable at high temperatures, have bigger pores and relatively cheap prices.
The creation of a heterogeneous catalyst can be done with utilization of rice husk
and eggshell that produce the catalyst CaO/SiO2. CaO which is used comes from
chicken egg shell waste. The main component of the egg shell is CaCO3 can be
converted into CaO through calcination process. Utilizatiion of rice husk will
produce silicate that can be used for various chemical processes, such as catalyst
support. This study varied the ratio of CaO/SiO2 (5:3, 5:5, and 5:7) w/w and
impregnation time (22, 23, and 24) hours. The best catalyst is seen from yield and
the quality of biodiesel produced. The best yield result is 71,54% in ratio 5:7 w/w
with impregnation time is 24 hours.

Keywords : Catalyst, Eggshell, Rice Husk, CaO/SiO2, Biodiesel



viii

DAFTAR ISI

ABSTRAK......................................................................................................... iv
KATA PENGANTAR.......................................................................................vi
DAFTAR ISI ................................................................................................. viii
DAFTAR TABEL.............................................................................................. x
DAFTAR GAMBAR.........................................................................................xi
DAFTAR LAMPIRAN....................................................................................xii

BAB I PENDAHULUAN...................................................................................1
1.1 Latar Belakang........................................................................................ 1
1.2 Perumusan Masalah.................................................................................3
1.3 Tujuan Penelitian.....................................................................................3
1.4 Manfaat Penelitian...................................................................................3

BAB II TINJAUAN PUSTAKA....................................................................... 4
2.1 Minyak Goreng Bekas (Minyak Jelantah)............................................... 4
2.2 Cangkang Telur Ayam.............................................................................5
2.3 Sekam Padi...............................................................................................7
2.4 Katalis...................................................................................................... 8
2.5 Penggunaan Katalis Heterogen.............................................................. 10
2.6 Kalsium Oksida......................................................................................13
2.7 Silika Oksida (SiO2)...............................................................................15
2.8 Metode Impregnasi................................................................................ 16
2.9 Biodiesel................................................................................................ 19

2.9.1 Reaksi Esterifikasi........................................................................ 20
2.9.2 Reaksi Transesterifikasi................................................................ 21

2.10 Karakteristik Katalis............................................................................ 23

BAB III METODE PENELITIAN.................................................................24
3.1 Waktu dan Tempat Penelitian................................................................ 24
3.2 Bahan dan Alat.......................................................................................24

3.2.1 Alat yang Digunakan.................................................................... 24
3.2.2 Bahan yang Digunakan................................................................. 24

3.3 Perlakuan dan Rancangan Percobaan.....................................................25
3.3.1 Variabel Tetap...............................................................................25
3.3.2 Variabel Bebas.............................................................................. 25

3.4 Pengamatan............................................................................................ 26
3.5 Prosedur Percobaan................................................................................26

3.5.1 Preparasi dan Karakteristik Katalis...............................................26
3.5.2 Preparasi dan Analisis Minyak Jelantah....................................... 28
3.5.3 Pembuatan Biodiesel.....................................................................28



ix

3.5.4 Karakteristik dan Uji Mutu Produk...............................................28
3.6 Blok Diagram Tahapan Penelitian......................................................... 30

BAB IV HASIL PENELITIAN DAN PEMBAHASAN............................... 31
4.1 Analisis Bahan Baku.............................................................................. 31

4.1.1 Data Hasil Uji Bahan Baku...........................................................31
4.1.2 Data Yield Biodiesel......................................................................31
4.1.3 Data Hasil Karakterisasi Katalis................................................... 32
4.1.4 Data Hasil Uji Mutu Biodiesel......................................................32

4.2 Pembahasan............................................................................................33
4.2.1 Karakteristik Bahan Baku............................................................. 33
4.2.2 Analisis Pengaruh Pembuatan Katalis terhadap Biodiesel........... 34
4.2.3 Karakterisasi Katalis yang Dihasilkan.......................................... 36
4.2.4 Analisis Mutu Biodiesel yang Dihasilkan.....................................36

BAB V KESIMPULAN DAN SARAN...........................................................38
5.1 Kesimpulan............................................................................................ 38
5.2 Saran.......................................................................................................38

DAFTAR PUSTAKA.......................................................................................39



x

DAFTAR TABEL

Tabel 2.1 Komposisi Asam Lemak dari Minyak Goreng Bekas......................... 4
Tabel 2.2 Perbandingan Emisi Biodiesel Minyak Jelantah dan Solar................. 5
Tabel 2.3 Komposisi Nutrisi Cangkang Telur..................................................... 7
Tabel 2.4 Hasil Penelitian menggunakan CaO untuk Biodiesel........................ 11
Tabel 2.5 Sumber Kalsit, Suhu Kalsinasi dan sifat CaO yang dihasilkan......... 14
Tabel 3.1 Karakteristik CaO Sesudah Impregnasi dengan SiO2........................26
Tabel 3.2 Karakterisasi Katalis CaO/SiO2 setelah Impregnasi..........................26
Tabel 4.1 Hasil Uji Kadar Asam Lemak Bebas dalam Minyak Jelantah...........31
Tabel 4.2 Hasil Yield Biodiesel menggunakan CaO/SiO2................................. 31
Tabel 4.3 Hasil Analisa AAS.............................................................................32
Tabel 4.4 Hasil Uji Densitas dan Viskositas Biodiesel......................................32
Tabel 4.5 Hasil Uji Kadar Methyl Ester............................................................ 33



xi

DAFTAR GAMBAR

Gambar 2.1 Reaksi Kalsinasi Kalsium Karbonat (CaCO3)............................... 14
Gambar 2.2 Reaksi Pembentukan SiO2............................................................. 16
Gambar 2.3 Reaksi Esterifikasi..........................................................................21
Gambar 2.4 Reaksi Transesterifikasi................................................................. 21
Gambar 3.1 Diagram Alir Tahapan Penelitian.................................................. 30
Gambar 4.1 Pengaruh Rasio CaO/SiO2 terhadap yield biodiesel...................... 34
Gambar 4.2 Pengaruh Waktu Impregnasi terhadap yield.................................. 35
Gambar 4.3 Hasil Kadar Ca dalam CaO/SiO2................................................... 36
Gambar 4.4 Hasil Analisa GC-MS.................................................................... 36



xii

DAFTAR LAMPIRAN

Lampiran A Data Pengamatan........................................................................... 42
Lampiran B Perhitungan.................................................................................... 44
Lampiran C Dokumentasi.................................................................................. 48
Lampiran D Surat-Menyurat


