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ABSTRAK 

 

Penelitian ini merancang dan menguji fermentor berbahan akrilik dengan sistem 

sirkulasi pompa peristaltik untuk mendukung fermentasi bioetanol dari molase 

menggunakan Saccharomyces cerevisiae. Fermentor berkapasitas 7 liter didesain untuk 

menjaga homogenitas medium serta kestabilan suhu dan pH selama proses berlangsung. 

Hasil pengujian menunjukkan bahwa sistem sirkulasi mempercepat penurunan nilai Brix 

dibandingkan fermentasi tanpa sirkulasi, yang menandakan konversi gula menjadi etanol 

lebih efisien. Dengan demikian, rancangan fermentor ini layak dijadikan prototipe skala 

laboratorium, meskipun peningkatan material dan integrasi kontrol otomatis masih 

diperlukan argar kinerja fermentasi lebih optimal. 

 

Kata Kunci: fermentor akrilik, pompa peristaltik, bioetanol, molase, Saccharomyces cerevisiae, 

Brix. 



v 

 

 

 

DAFTAR ISI 

LAPORAN PROYEK AKHIR ............................................................................................... i 

LEMBAR PERSETUJUAN LAPORAN PROYEK AKHIR .................................................. ii 

ABSTRAK ......................................................................................................................................................  iii 

BAB I PENDAHULUAN ..................................................................................................... 8 

1.1. Latar Belakang ........................................................................................................... 8 

1.2 Batasan Masalah ........................................................................................................ 8 

1.3 Rumusan Masalah ................................................................................................... 11 

1.4 Tujuan Penelitian ..................................................................................................... 11 

BAB II TINJAUANPUSTAKA .......................................................................................... 13 

2.1 Bioetanol ..................................................................................................................... 13 

2.1.1 Definisi Bioetanol ........................................................................................... 13 

2.1.2 Molasses ......................................................................................................... 17 

2.1.3 Fermentasi ...................................................................................................... 19 

2.1.4 Jenis - Jenis Fermentasi ................................................................................... 23 

2.1.5 Faktor yang Mempengaruhi Fermentasi .......................................................... 25 

2.1.6 Bahan Baku Dalam Fermentasi ....................................................................... 27 

2.1.7 Mikroorganisme Dalam Fermentasi ................................................................ 30 

2.1.8 Karakteristik Fluida dalam Fermentasi Bioetanol ............................................ 33 

2.2         Fermentor ........................................................................................................ 34 

2.2.1 Definisi dan Fungsi Fermentor ........................................................................ 34 

2.2.2 Komponen – Komponen Utama Fermentor ..................................................... 34 

2.2.3 Jenis – Jenis Fermentor ................................................................................... 35 

2.2.4 Prinsip Kerja Fermentor .................................................................................. 36 

2.3         Pompa Peristaltik ............................................................................................. 36 

2.3.2 Sistem Kerja Pompa Peristaltik ....................................................................... 38 

2.4         Akrilik ............................................................................................................. 39 

2.5.1 Bioetanol: Definisi dan Karakteristik ............................................................... 42 

2.5.2 Proses Produksi Bioetanol ............................................................................... 42 

2.5.3 Sirkulasi Bioetanol dengan Pompa Peristaltik ................................................. 43 

2.5.4 Desain Sistem Sirkulasi Bioetanol ................................................................... 44 

2.5.5 Optimasi Sistem Sirkulasi Bioetanol ............................................................... 44 

2.5.6 Kondisi Operasional Fermentor ...................................................................... 45 

BAB III METODOLOGI PERCOBAAN ............................................................................ 46 

3.1 Metodologi Penelitian .................................................................................................. 46 

3.1.1       Studi Literatur .................................................................................................. 47 

3.1.2       Penentuan Bahan Baku ..................................................................................... 47 

 



vi 

 

 

3.1.3 Identifikasi Masalah ........................................................................................ 47 

3.2 Perhitungan Penentuan Kecepatan Aliran .................................................................... 49 

3.2.1 Perhitungan Nilai Reynold ..................................................................................... 49 

3.2.2 Perhitungan Tekanan.............................................................................................. 49 

3.2.3 Perhitungan Menentukan Waktu Sirkulasi ............................................................. 50 

3.2.5 Pengujian ............................................................................................................... 50 

3.2.6 Variabel Tetap ........................................................................................................ 50 

3.2.7 Variabel Bebas ....................................................................................................... 51 

3.3. Alat dan Bahan ............................................................................................................ 52 

3.3.1 Alat ........................................................................................................................ 52 

3.3.2 Bahan ..................................................................................................................... 52 

3.4 Prosedur Percobaan ...................................................................................................... 53 

3.4.1 Pembuatan Fermentor ............................................................................................ 53 

3.4.3 Proses Fermentasi .................................................................................................. 54 

3.5 Skema Alat .................................................................................................................. 54 

3.6 S.O.P alat Fermentor berbasis peristaltic pump ............................................................ 55 

3.8 Teknik Pengumpulan Data ........................................................................................... 56 

3.8 Rancangan Anggaran Biaya ......................................................................................... 59 

BAB IV TEMPAT DAN WAKTU PELAKSANAAN ........................................................ 60 

4.1 Tempat Pelaksaan Proyek Terapan ............................................................................... 60 

4.2 Waktu Pelaksanaan Proyek Terapan ............................................................................ 60 

4.3 Jadwal Pelaksanaan...................................................................................................... 60 

BAB V ................................................................................................................................ 61 

HASIL DAN PEMBAHASAN ........................................................................................... 61 

5.1 Evaluasi Peralatan ................................................................................................... 61 

5.2 Analisis Suhu dan pH pada Fermentasi dengan dan tanpa Sirkulasi ......................... 63 

5.3 Analisis Penurunan Brix Selama Fermentasi ........................................................... 65 

5.4 Perubahan Kadar Gula Selama Fermentasi Bioetanol dari Molases ......................... 68 

6.1 Kesimpulan ............................................................................................................. 73 

BAB VI PENUTUP ............................................................................................................ 73 

6.2 Saran ....................................................................................................................... 74 

DAFTAR PUSTAKA .......................................................................................................... 75 

LAMPIRAN ........................................................................................................................ 79 

LAMPIRAN GAMBAR ...................................................................................................... 83 



DAFTAR TABEL 

vii 

 

 

 

Tabel 2. 1 Sifat Fisika dan Kimia Etanol (MSDS 95%) ....................................................... 8 

Tabel 2. 2 Tingkat Kualitas Etanol ..................................................................................... 9 

Tabel 2. 3 State of The Art ............................................................................................... 10 

Tabel 2. 4 Kandungan Molasses ....................................................................................... 12 

Tabel 2. 5 Konversi B ahan B aku Tanaman yang Mengandung Pati atau 

Karbohidrat dan Tetes Menjadi B ioetanol ........................................................................ 14 

Tabel 2. 6 Komposisi Sel Saccharomyces Cerevisiae ....................................................... 26 

Tabel 2. 7 Daftar Spesifikasi Akrilik ................................................................................ 35 

Tabel 3. 1 Spesifikasi Ukuran Fermentor .......................................................................... 43 

Tabel 3. 2 Alat Beserta Fungsi .......................................................................................... 46 

Tabel 3. 3 Bahan Beserta Fungsi ...................................................................................... 46 

Tabel 3. 4 Data Pengamatan tanpa Sirkulasi ..................................................................... 50 

Tabel 3. 5 Data Pengamatan dengan Sirkulasi .................................................................. 50 

Tabel 3. 6 Data Pengamatan tanpa Sirkulasi ..................................................................... 50 

Tabel 3. 7 Data Pengamatan dengan Sirkulasi .................................................................. 51 

Tabel 3. 8 Data Pengamatan tanpa Sirkulasi ..................................................................... 51 

Tabel 3. 9 Data Pengamatan dengan Sirkulasi .................................................................. 51 

Tabel 3. 10 Rancangan Anggaran Biaya (RAB) ............................................................... 52 

Tabel 4. 1 Jadwal Pelaksanaan Penelitian ......................................................................... 53 

Tabel 5. 1 Data Nilai Suhu dan pH Dengan dan Tanpa Sirkulasi Pompa .......................... 57 

Tabel 5. 2 Hubungan antara Brix dan Kadar Gula ............................................................ 63 



DAFTAR GAMBAR 

viii 

 

 

Gambar 2. 1 Struktur Ethanol .............................................................................................. 8 

Gambar 2. 2 SNI Kualitas Bioetanol (SNI 7390-2008) ........................................................ 9 

Gambar 2. 3 Reaksi Pembuatan Bioetanol ......................................................................... 11 

Gambar 2. 4 Molasses ....................................................................................................... 12 

Gambar 2. 5 Prinsip Kerja dari Pompa Peristaltik ............................................................... 32 

Gambar 2. 6 Prinsip Kerja dari Pompa Peristaltik ............................................................... 33 

Gambar 2. 7 Material Akrilik ............................................................................................. 34 

Gambar 2. 8Akrilik Ekstruksi ............................................................................................ 35 

Gambar 2. 9Akrilik Cetakan .............................................................................................. 35 

Gambar 5. 1 % Penurunan Brix vs Waktu Fermntasi ......................................................... 59 

Gambar 5. 2 % Penurunan Brix vs Waktu Fermentasi ....................................................... 59 


