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ABSTRAK 
 

Ketergantungan sektor transportasi Indonesia terhadap bahan bakar fosil menimbulkan 
permasalahan keterbatasan cadangan, ketergantungan impor, serta tingginya emisi Gas 
Rumah Kaca (GRK). Bioetanol generasi kedua berbasis lignoselulosa menjadi 
alternatif energi terbarukan yang menjanjikan karena mampu menurunkan emisi GRK 
secara signifikan dan memanfaatkan limbah pertanian yang melimpah. Penelitian ini 
bertujuan merancang pabrik Fuel Grade Bioethanol berbahan baku jerami jagung (corn 
stover) dengan kapasitas 53.431 kL/tahun dan kemurnian produk 99,8% v/v untuk 
mendukung program pencampuran bioetanol nasional. Perancangan dilakukan 
mengacu pada metodologi NREL/TP-510-32438 (Aden et al., 2002), meliputi 
pemilihan proses, penyusunan neraca massa dan neraca energi, serta penentuan kondisi 
operasi setiap unit dengan basis perancangan 23.512,5 kg/jam jerami jagung kering. 
Rangkaian proses mencakup pretreatment asam encer (dilute acid), detoksifikasi 
melalui overliming dan reasidifikasi, fermentasi Simultaneous Saccharification and 
Fermentation (SSF) menggunakan Zymomonas mobilis, serta dehidrasi dengan 
molecular sieve. Hasil perancangan menunjukkan bahwa rangkaian proses dari unit 
Corn Stover Feeder hingga Molecular Sieves mampu menghasilkan bioetanol dengan 
kemurnian 99,8% v/v sesuai spesifikasi bahan bakar. Dengan demikian, prarancangan 
pabrik bioetanol berbasis jerami jagung terbukti layak secara teknis dan berpotensi 
mendukung kemandirian energi nasional serta penurunan emisi GRK pada sektor 
transportasi. 

Kata kunci: fuel grade bioethanol, jerami jagung, lignoselulosa, pra-rancangan 
pabrik, dilute acid pretreatment 
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ABSTRACT 
 
The dependence of Indonesia’s transportation sector on fossil fuels poses persistent 
challenges of limited reserves, import dependency, and high Greenhouse Gas (GHG) 
emissions. Second-generation bioethanol derived from lignocellulose has emerged as 
a promising renewable energy alternative, as it substantially reduces GHG emissions 
while utilizing abundant agricultural waste. This study aims to design a Fuel Grade 
Bioethanol plant using corn stover as feedstock, with a capacity of 53,431 kL/year and 
a product purity of 99.8% v/v, to support the national bioethanol blending program. 
The design was carried out following the NREL/TP-510-32438 methodology (Aden et 
al., 2002), encompassing process selection, the development of mass and energy 
balances, and the determination of operating conditions for each unit, with a design 
basis of 23,512.5 kg/hr of dry corn stover. The process sequence comprises dilute acid 
pre-treatment, detoxification through overliming and reacidification, Simultaneous 
Saccharification and Fermentation (SSF) using Zymomonas mobilis, and dehydration 
using a molecular sieve. The design results demonstrate that the process sequence from 
the Corn Stover Feeder unit to the Molecular Sieves is capable of producing bioethanol 
with a purity of 99.8% v/v in accordance with fuel-grade specifications. Accordingly, 
the pre-design of a corn stover-based bioethanol plant is proven to be technically 
feasible and holds strong potential to support national energy self-sufficiency and 
reduce GHG emissions in the transportation sector. 
 
Keywords: fuel grade bioethanol, corn stover, lignocellulose, plant pre-design, dilute 
acid pretreatment 
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