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ABSTRAK 

 

Ethylene Oxide merupakan salah satu bahan baku penting dalam industri kimia 

yang secara luas digunakan untuk memproduksi senyawa turunan seperti ethylene 

glycol, deterjen, pengemulsi, dan pelarut. Hingga saat ini, kebutuhan Ethylene 

Oxide di Indonesia masih belum terpenuhi sepenuhnya oleh produksi dalam negeri 

sehingga bergantung pada impor. Oleh karena itu, prarancangan pabrik Ethylene 

Oxide ini ditujukan untuk memenuhi kebutuhan pasar domestik. Pabrik ini 

dirancang dengan kapasitas produksi sebesar 210.000 ton/tahun dan direncanakan 

berlokasi di Kawasan Industri Terpadu Batang (KITB), Gringsing, Jawa Tengah. 

Proses pembuatan Ethylene Oxide menggunakan metode oksidasi langsung (direct 

oxidation) pada fase gas dengan kebutuhan bahan baku ethylene sebanyak 23.522,2 

kg/jam dan oksigen sebanyak 26.947,8 kg/jam. Reaksi berlangsung di dalam 

reaktor fixed-bed multitube dengan menggunakan bantuan katalis perak (Ag) pada 

kondisi operasi suhu 242,2–254,4 °C dan tekanan 14,3–15,7 atm. Produk utama 

yang dihasilkan berupa Ethylene Oxide dengan kemurnian 99,9%, serta produk 

samping berupa karbon dioksida dan air. Berdasarkan hasil evaluasi ekonomi, 

pendirian pabrik ini membutuhkan modal tetap (Fixed Capital Investment) sebesar 

USD 117.082.867,22 dan modal kerja (Working Capital) sebesar USD 

45.690.353,06. Analisis kelayakan ekonomi menunjukkan nilai Return On 

Investment (ROI) setelah pajak sebesar 26,80%, Pay Out Time (POT) setelah pajak 

selama 2,87 tahun, Break Even Point (BEP) sebesar 48,08%, Shutdown Point (SDP) 

sebesar 31,03%, dan Discounted Cash Flow (DCF) sebesar 42,74%. Dari parameter 

teknis maupun ekonomi tersebut, dapat disimpulkan bahwa pabrik Ethylene Oxide 

ini layak (feasible) dan prospektif untuk didirikan. 

 

Kata Kunci: Ethylene, Ethylene Oxide, Evaluasi Ekonomi, Oksidasi Langsung, 

Reaktor Fixed-Bed Multitube.  
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ABSTRACT 

 

Ethylene Oxide is a crucial raw material in the chemical industry, widely used to 

produce derivative compounds such as ethylene glycol, detergents, emulsifiers, and 

solvents. To date, the demand for Ethylene Oxide in Indonesia has not been fully 

met by domestic production, leading to a reliance on imports. Therefore, the pre-

design of this Ethylene Oxide plant is intended to fulfill domestic market needs. The 

plant is designed with a production capacity of 210,000 tons/year and is planned to 

be located in the Batang Integrated Industrial Estate (KITB), Gringsing, Central 

Java. The production of Ethylene Oxide utilizes a gas-phase direct oxidation 

method, requiring 23,522.2 kg/hour of ethylene and 26,947.8 kg/hour of oxygen as 

raw materials. The reaction takes place in a fixed-bed multitube reactor using a 

silver (Ag) catalyst under operating conditions of 242.2–254.4 °C and 14.3–15.7 

atm. The main product is Ethylene Oxide with a purity of 99.9%, along with carbon 

dioxide and water as by-products. Based on the economic evaluation, the 

establishment of this plant requires a Fixed Capital Investment of USD 

117,082,867.22 and a Working Capital of USD 45,690,353.06. The economic 

feasibility analysis indicates a Return On Investment (ROI) after tax of 26.80%, 

Pay Out Time (POT) after tax of 2.87 years, Break Even Point (BEP) of 48.08%, 

Shutdown Point (SDP) of 31.03%, and Discounted Cash Flow (DCF) of 42.74%. 

From these technical and economic parameters, it can be concluded that this 

Ethylene Oxide plant is feasible and prospective to be built. 

 

Keywords: Direct Oxidation, Economic Evaluation, Ethylene, Ethylene Oxide, 

Fixed-Bed Multitube Reactor. 
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