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ABSTRAK 

 

 Natrium hidroksida (NaOH) merupakan bahan kimia dasar yang banyak 

digunakan pada berbagai sektor industri, sedangkan kebutuhan dalam negeri masih 

sebagian dipenuhi melalui impor. Oleh karena itu, dilakukan prarancangan pabrik 

natrium hidroksida dari natrium karbonat (Na₂CO₃) dan kalsium hidroksida 

(Ca(OH)₂) menggunakan proses kaustikisasi, yaitu reaksi antara natrium karbonat 

dan kalsium hidroksida, dengan kapasitas 30.000 ton/tahun yang direncanakan 

berlokasi di Kawasan Industri Cilegon, Provinsi Banten. Proses produksi meliputi 

pelarutan bahan baku, reaksi kaustikisasi dalam Continuous Stirred Tank Reactor 

(CSTR) pada suhu 90°C dan tekanan 1 atm, pemisahan menggunakan filter, 

penguapan, kristalisasi, sentrifugasi, pengeringan, serta penyimpanan produk. 

Produk samping berupa kalsium karbonat (CaCO₃) juga dihasilkan, dengan nilai 

ekonominya tururt diperhitungkan dalam analisis ekonomi. Hasil analisis ekonomi 

menunjukkan bahwa pabrik memerlukan Fixed Capital Investment (FCI) sebesar 

Rp650.885.494.822,50 dan Total Capital Investment (TCI) sebesar 

Rp748.518.319.045,88. Nilai Return on Investment (ROI) sebesar 37,98% sebelum 

pajak dan 29,62% setelah pajak, Pay Out Time (POT) sebesar 2,3 tahun sebelum 

pajak dan 2,8 tahun setelah pajak, Break Even Point (BEP) sebesar 34,66%, serta 

Shut Down Point (SDP) sebesar 19,43% menunjukkan bahwa prarancangan pabrik 

natrium hidroksida dengan kapasitas 30.000 ton/tahun layak untuk didirikan. 

 

Kata kunci: Natrium hidroksida, Kaustikisasi, Natrium karbonat, Kalsium 

hidroksida, Kelayakan ekonomi. 
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ABSTRACT 

 

 Sodium hydroxide (NaOH) is one of the essential basic chemicals widely 

used in various industries, while domestic demand in Indonesia is still partially 

fulfilled through imports. Therefore, a sodium hydroxide plant is designed using 

sodium carbonate (Na₂CO₃) and calcium hydroxide (Ca(OH)₂) as raw materials 

through the causticizing process, in which sodium carbonate reacts with calcium 

hydroxide, with a production capacity of 30,000 tons/year. The proposed plant is 

planned to be located in the Cilegon Industrial Area, Banten Province, considering 

the availability of raw materials, transportation facilities, utilities, labor, and 

market accessibility. The production process consists of raw material dissolution, 

the causticizing reaction in a Continuous Stirred Tank Reactor (CSTR) at an 

operating temperature of 90°C and atmospheric pressure, followed by solid-liquid 

separation using a filter, concentration in an evaporator, crystallization, 

centrifugation, drying in a rotary dryer, and storage of the final product in a silo. 

Calcium carbonate (CaCO₃) is also produced as a by-product, and its economic 

value is considered in the economic analysis. The economic evaluation indicates 

that the plant requires a Fixed Capital Investment (FCI) of IDR 650,885,494,822.50 

and a Total Capital Investment (TCI) of IDR 748,518,319,045.88. The plant 

achieves a Return on Investment (ROI) of 37.98% before tax and 29.62% after tax, 

with a Pay Out Time (POT) of 2.3 years before tax and 2.8 years after tax, while 

the Break Even Point (BEP) is 34,66%, while the Shut Down Point (SDP) is 

19.43%. Based on the technical and economic analyses, the proposed sodium 

hydroxide plant with a production capacity of 30,000 tons/year is considered 

technically feasible and economically viable. 

 

Keywords: Sodium hydroxide, Causticizing process, Sodium carbonate, Calcium 

hydroxide, Economic feasibility. 
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