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INTISARI

Pra-rancangan Pabrik Ethylenediamine berkapasitas 22.000 ton/tahun
dirancang untuk memenuhi peningkatan kebutuhan dalam negeri yang masih
bergantung pada impor serta memiliki peluang ekspor. Bahan baku yang
digunakan adalah amonia dari Pupuk Kaltim dan monoethanolamine dari Funshun
Beithang Chemical Co., China, dengan lokasi pabrik di Karawang International
Industrial City (KIIC). Ethylenediamine diproduksi melalui reaksi amonia dan
monoethanolamine menggunakan katalis Raney Nickel dalam reaktor fixed bed
multitube pada kondisi adiabatis-isotermal (265°C dan 33 atm). Produk reaksi
selanjutnya dipisahkan di flash drum untuk mendaur ulang amonia, kemudian
dimurnikan melalui menara distilasi hingga diperoleh produk ethylenediamine.
Produk ini banyak dimanfaatkan sebagai bahan baku pestisida, industri pulp dan
kertas, aditif pelumas dan bahan bakar, serta pembuatan perekat dan pelapis.Hasil
produk FEthylenediamine dialirkan menuju Ammonia penyimpanan (T-04),
sedangkan hasil atas air di bawah menuju unit pengolahan limbah (UPL) untuk
pengolahan lebih lanjut. Hasil bawah Menara Destilasi (MD-01) yang berupa
Monoethanolamine dialirkan menuju Ammonia penyimpanan (T-03) yang dapat
diolah Kembali ataupun dijual. Berdasarkan tinjauan kondisi operasi, pabrik
Ethylenediamine ini merupakan Pabrik dengan risiko yang tinggi. Modal tetap
sebesar Rp 336.159.893.051 dan modal kerja sebesar Rp.686.220.002.033.
Analisis ekonomi terhadap pabrik ini menunjukkan keuntungan sebelum pajak
Rp. 151.123.720.333/tahun dan setelah dipotong pajak 30% keuntungan mencapai
105.786.604.233/tahun. Percent Return on Investment (ROI) sebelum pajak
44,96% dan setelah pajak 31,47%. Pay Out Time (POT) sebelum pajak 1,89 tahun
dan sesudah pajak 2,53 tahun. Break Even Point (BEP) sebesar sebesar 52,29%
kapasitas dan Break Even Point (SDP) sebesar 41,67% kapasitas. Discounted
Cash Flow Rate (DCFR) sebesar 39,75%. Berdasarkan hasil evaluasi ekonomi
tersebut, dapat disimpulkan bahwa  Pabtrik  Ethylenediamine  dan
Monoethanolamine dan Ammonia dengan kapasitas 22.000 Ton/Tahun ini layak
untuk didirikan dan dikaji lebih lanjut karena masih memenuhi syarat.
Keywords: Ethylenediamine, Amylonisis, Monoethanolamine, Fixed Bed

Multitube
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SUMMARY

The preliminary design of an Ethylenediamine plant with a production capacity of
22,000 tons/vear is proposed to meet the increasing domestic demand, which is
still largely dependent on imports, while also taking advantage of export
opportunities. The plant uses ammonia supplied by Pupuk Kaltim and
monoethanolamine obtained from Funshun Beifhang Chemical Co., China. The
plant is planned to be located in the Karawang International Industrial City
(KIIC). Ethylenediamine is produced through the reaction of ammonia and
monoethanolamine using a Raney Nickel catalyst in a fixed-bed multitube reactor
under adiabatic-isothermal conditions at 265°C and 33 atm. Ethylenediamine is
widely used as a raw material for pesticides, the pulp and paper industry,
lubricant and fuel additives, as well as adhesives and coating materials. The
purified ethylenediamine product is transferred to the product storage tank (T-04),
while the overhead water stream is directed to the wastewater treatment unit
(WWTU) for further processing. The bottom product from the first distillation
column (MD-01), consisting primarily of monoethanolamine, is sent to the
monoethanolamine storage tank (T-03) for recycling or commercial sale. Based
on the operating conditions, the Ethylenediamine plant is classified as a high-risk
chemical plant. The total fixed capital investment is IDR 336,159,893,051, with
working capital amounting to IDR 686,220,002,033. The economic evaluation
indicates an annual profit before tax of IDR 151,123,720,333 and an annual profit
after a 30% tax deduction of IDR 105,786,604,233. The Return on Investment
(ROI) is 44.96% before tax and 31.47% after tax. The Pay Out Time (POT) is 1.89
vears before tax and 2.53 years after tax. The Break-Even Point (BEP) is 52.29%
of production capacity, while the Shut-Down Point (SDP) is 41.67% of production
capacity. The Discounted Cash Flow Rate (DCFR) is 39.75%. Based on these
economic indicators, it can be concluded that the preliminary design of the
Ethylenediamine plant using monoethanolamine and ammonia with a capacity of
22,000 tons/year is economically feasible and worthy of further development.

Keywords: Ethylenediamine, Ammonolysis, Monoethanolamine, Fixed-Bed

Multitube
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