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MOTTO

“Allah tidak membebani seseorang melainkan sesuai dengan kesanggupannya”

(0S, Al-Bagarah: 286)

"Maka Sesunggunya berserta Kesulitan ada kemudahan"

(0S, Al-Insyirah :5)

"Diatas sang maha daya semua kendali Terambil alih,
Jikalau kau kelukan dengung sumbang yang mengganggu, buka lagi visimu
kau tau mana urutan satu"”

(Perunggu 33x)
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ABSTRAK
PENINGKATAN SELEKTIVITAS GREEN DIESEL MELALUI PROSES
HYDROTREATING MINYAK JELANTAH DENGAN ETANOL SEBAGAI
DONOR HIDROGEN

Green diesel merupakan bahan bakar nabati yang diproduksi melalui proses

hydrotreating minyak jelantah menggunakan katalis NiMo/y-Al2Os. Penelitian ini
bertujuan untuk mengevaluasi pengaruh variasi donor hidrogen (H> murni dan
etanol) serta suhu reaksi (340460 °C) terhadap karakteristik green diesel. Proses
dilakukan dengan catalytic hydrotreating pada konsentrasi etanol 5%, 10%, dan
15%, sedangkan H> murni digunakan sebagai donor eksternal. Analisis produk
meliputi viskositas, densitas, titik nyala, dan selektivitas fraksi hidrokarbon (C15—
C18). Hasil menunjukkan bahwa H> murni menghasilkan selektivitas fraksi C15—
C18 sebesar 27,78%, sedangkan etanol sebesar 23,55%. Karakteristik fisik green
diesel memenuhi standar SNI 7182:2015, dengan viskositas 2,3-6,0 mm?/s,
densitas 850—890 kg/m?, dan titik nyala > 55 °C. Green diesel dari minyak jelantah
berpotensi sebagai bahan bakar alternatif ramah lingkungan dengan kualitas sesuai

standar nasional.

Kata Kunci: Green diesel, hydrotreating, minyak jelantah, %Selektivitas donor

hidrogen
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ABSTRACT
INCREASING GREEN DIESEL SELECTIVITY THROUGH
HYDROTREATMENT OF USED COOKING OIL WITH ETHANOL AS A
HYDROGEN DONOR

Green diesel is one of the biofuels produced through the hydrotreating
process of used cooking oil using NiMo/y-Al:Os catalyst. This study aims to
investigate the effect of hydrogen donors (pure H: and ethanol) and reaction
temperature (340—460 °C) on the characteristics of the resulting green diesel. The
method employed catalytic hydrotreating with ethanol concentrations (5%, 10%,
15%) as in-situ hydrogen donors, while pure H> was used as an external hydrogen
donor. Product analysis included viscosity, density, flash point, and hydrocarbon
fraction selectivity (C15—C18). The results showed that pure H: yielded a higher
C15-CI8 fraction selectivity of 27.78% compared to ethanol at 23.55%. The
physical properties of green diesel complied with SNI 7182:2015, with viscosity
ranging from 2.3—6.0 mm?s and density of 850—890 kg/m>. The highest flash point
was recorded at 83 °C at 340 °C with 10% ethanol concentration. A decrease in
flash point was observed at higher temperatures due to the formation of short-chain
hydrocarbon fractions with higher volatility. These findings indicate that green
diesel derived from used cooking oil has potential as an environmentally friendly

alternative fuel that meets national quality standards.

Keywords: Green diesel, hydrotreating, used cooking oil, NiMo/y-Al:Os, hydrogen

donor

viil



DAFTAR ISI

Halaman
HALAMAN JUDUL ...uuciuiiviiceisnecsnnsncssncssissesssncsssssssssesssssssssssssssssssssesssssssssassssssss i
LEMBAR PENGESAHAN SKRIPSI i
ABSTRAK .uuviiirtininsinsuinsensnsssisssnsssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssss vii
DAFTAR ISLuuciiiiiiiiinsuinsenssensissanssesssssssssssssssssssssssssssssssssssssssassssssssssssssasssssses ix
DAFTAR TABEL xi
DAFTAR GAMBAR......uutriceineniinsninsnnsessaisssisssssssssssssssssssssssssssssssasssssssssss xii
37N 5 2 N 1
PENDAHULUAN |
1.1 Latar Belakang.........cc.cooouiiiiiiiiiiie et 1
1.2 Manfaat Penelitian............coceiiirieiiiiienieieeeeeeeee e 3
L3 TUJUAN ittt ettt ettt et e et e et e e beetbeesseesaesnsaennseesseensnas 4
1.4 Perumusan Masalah .............ccoooeiiiiiiiiiiiiiciec e 4
BAB II TINJAUAN PUSTAKAL.....ccuiertriernninsnnsensaisssisssssssssasssssssssssssssssssssasssssss 5
2.1 Minyak Jelantah ........cccccoiiiiiiiiiiiiiiiceeeceeee e 5
2.2 GIEen dICSEL......eeiuiieiiieiiee e 6
2.3 HydrotrEating.....ccuveeeiieeeiiieeiieeeiiee ettt ettt e e ereeeseaeesnaeeenaeeennneeens 9
2.4 Donor hIdroZeN......ccccuviieiiieeiiieeiee et 11
2.4.1 BLANO]...cooiiiiiiieteeee et 11
2.5 KALALIS ..ottt et et 13
2.5.1 Katalis NiMO/Y-Al205...ccccuiieiiiieiiieeciiecetecte e esieeesveessree s sneessnneeens 13
BAB III METODOLOGI PENELITIAN ......ccovciivnnicsuncsensecsancsesssesssnsassansnns 15
3.1 Waktu dan Tempat Penelitian..........c.cccccvveeiiieiiiiieniiieeie e 15
3.2 Alat dan Bahan .........c.oooiiiiiiiii e 15
3.3.2 Bahan yang digunakan............ccccceeeciiiiiiieeiiieecieeeee e 16
3.3 Perlakuan dan Rancangan Percobaan............ccccccoeevvievciieencieinieeeieecie, 16
3.3.1 Perlakuan percobaan .............cccccierieriiienieeiienie et 16
3.3.2 Rancangan Percobaan............cccceecueeeiieieiieeeiiieesieeesieeenveeeseeesneneessnneeenns 17
3.4 PeNGamatan .........coevviiiiieiiiiiiee et e e e e 17
3.4.1 Analisa kualitatif ..........ccccooeiiiiriiiiniie e 17
3.4.2 Analisis Kuantitatif .............cccoooiiiiiiiiiiiiccccee e 18
3.5 Diagram Aliran proses Penelitian............ccooceeviiiiiiiniiiiieniecieeie e 19

X



3.6 Prosedur PercobaAN ............cocieiiieiiieeiieiie ettt 20

3.6.1 Prosedur Pengujian Prototipe.........cccceveeviriineeienieneeneneenece s 20
3.6.2 Prosedur Pengujian Analisis Bahan Baku............cccooeeeeiieniiiniienciecnneenen. 20
3.6.3 Prosedur Hydrotreating .............cccovveeiiienieniieinienieeneeecesee e 20
3.6.4 Prosedur Pengujian ANaliSis..........ccceeeierieeiiieniienieenieenieesnesseeesneesseessnas 21
BAB IV HASIL DAN PEMBAHASAN ...coooiviiinniinnsnnicsssncssssnesssssssssssssssssssanss 25
4.1 Hasil Penelitian. ........c.cocveruiriirieniiiieiieieeeseeeee e 25
4.1.1 Analisi kualitatif produk green Diesel ...........coceveeiieniinenninienenicneenne, 25
4.2 Pembahasan ..........c.coiiiiiiiiiiiiieeie e 27
BAB YV KESIMPULAN DAN SARAN ..uiiiicinsnricsssssnnecssssssssssssssssssssssssssssssses 35
ST KESIMPUIAN ...ttt re et e eeebeeane e 35
5.2 SATAN ..ottt 35
DAFTAR PUSTAKA ...utiirricnsnnicnsnnicssanissssssssssssssssssssssssssssssssssssssssssssssssssssssses 36




DAFTAR TABEL

Tabel Halaman
2.1 Fraksi-Fraksi Hidrokarbon ............cccooiiiiiiiiiiiiiieeeeeeee 8
3. 1 Komponen Alat Unit Hydrotreating............cccceeeeeveeerieeeeiie e 15
3.2 Variabel Tetap Penelitian...........ccceevciieeiiiieiieeciie et 16
3. 3 Variabel Tidak tetap penelitian ...........cccocveeeerieeeiiieeeiie e e 16
4. 1 Hasil % Selektivitas produk green Diesel ............cccoeiieiiiiiiiniiiiiiiiceeieeee 25
4. 2 Hasil perhitungan Densitas produk Green Diesel...........ccccoeeveeviiieiniiiiieieecieeee, 25
4. 3 Hasil Perhitungan viskositas Produk Green Diesel...............ccccccvueeverieencreeenrnenne. 26
4. 4 Data Angka Setan dan Titik Nyala Prodak Green diesel..................cccccccoveucnnce. 27

xi



Gambar

Gambar 2.

Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.

Gambar 4.

— U DN =

DAFTAR GAMBAR

Halaman
Reaksi Pembentukkan Asam Lemak Bebas (Legasari, Riandi,
Febriani, & Pratama, 2023) ........ccccoeeviiiiiiieee e 6
Diagram Proses Hydrotreating green Diesel.......................... 17
Blok Diagram Proses Penelitian............cccocoveeviienienciienieniieieeen. 19
Gambar Alat Catalytic Hydrotreating Reactor.............cccevvennennnee. 20
Grafik Jumlah Donor Hidrogen Terhadap % selektivitas Green
DHESCL ..ot 28
Grafik pengaruh Temperature dan konsentrasi Etanol terhadap nilai Titik
Nyala Green DIesel.........c.cevvieiiirieiiiieieeieesie e 32
Komposisi dan fraksi green diesel .............ccceevvverciienienciienienieeieeee, 34

xil



DAFTAR LAMPIRAN

Lampiran Halaman

Lampiran I Data Penelitian........ccccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicnenn 39
Lampiran II Perhitungan........ccccviiiiiiiiiiniiiiiiniiiiiniiciiiniiiiensrcssnsccnes 44
Lampiran III Dokumentasi......ccccoiveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiecieciaee 51
Lampiran IV Surat-surat.......cccoceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiecnecieeens 58

Xiii



