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RINGKASAN 
 

Vika Shalsa Ramadhania. 202010235011. Prarancangan Pabrik Amonium 

Klorida Dari Amonium Sulfat dan Natrium Klorida Kapasitas 105.000 Ton/Tahun.  

Amonium klorida sering digunakan di berbagai industri seperti pupuk, 

baterai, dan farmasi. Saat ini, kebutuhan akan amonium klorida masih dipenuhi 

dengan impor. Rencana awal untuk mendirikan pabrik produksi amonium klorida 

direncanakan di Kawasan Industri Gresik, Jawa Timur dengan luas bangunan 

27.381 m2 dengan metode methatesis amonium klorida-natrium sulfat. Bahan 

baku berupa amonium sulfat yang diperoleh dari PT.Petrokimia Gresik dengan 

konsentrasi 99% dan natrium klorida yang diperoleh dari PT.Garam Indonesia 

dengan konsentrasi 94%. Pabrik dirancang dapat beroperasi selama 330 hari dan 

membutuhkan karyawan sebanyak 128 orang. Produk yang dihasilkan adalah 99% 

Amonium klorida dan produk samping berupa Natrium Sulfat 89%. Bahan baku 

diumpankan ke dalam masing-masing mixer untuk diencerkan menjadi larutan 

amonium sulfat 36% dan natrium klorida 35%. Setelah itu di umpankan kedalam 

heat exchanger untuk dinaikkan suhunya menjadi 80⁰C.  Reaksi berlangsung 

dalam reaktor  alir tangki  berpengaduk (RATB) pada suhu 100°C dan tekanan 1 

atm. Produk dari reaktor dialirkan ke rotary filter untuk memisahkan endapan 

natrium sulfat, yang kemudian disimpan sebagai produk samping. Larutan 

amonium klorida dikristalkan dalam crystallizer setelah melalui evaporator untuk 

pemekatan. Produk utama kemudian dikeringkan dalam rotary dryer. Kebutuhan 

air dan listrik masing-masing sebesar 98.389,80 kg/jam dan 429 kwat dipenuhi 

oleh PLN dengan cadangan generator. Analisis ekonomi menunjukkan pabrik ini 

memiliki nilai Return on Investment (ROI) sebesar 29,18% sebelum pajak dan 

23,34% setelah pajak. Waktu pengembalian modal (Payment Out Time) adalah 2 

tahun sebelum pajak dan 3 tahun setelah pajak, dengan Break Even Point (BEP) 

sebesar 43,35% dan Shut Down Point (SDP) sebesar 14,82%. Berdasarkan analisis 

kelayakan tersebut, dapat disimpulkan bahwa pabrik Amonium Klorida Dari 

Amonium Sulfat dan Natrium Klorida dengan kapasitas 105.000 Ton/Tahun  layak 

untuk didirikan.  

 

 

Kata kunci : Amonium klorida, Methatesis, Natrium Sulfat 

 

  

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



vi 

 

SUMMARY 

 

Vika Shalsa Ramadhania. 202010235011. Preliminary Design of an 

Ammonium Chloride Plant from Ammonium Sulfate and Sodium Chloride with a 

Capacity of 105,000 Tons/Year.  

Ammonium chloride is frequently used in various industries such as 

fertilizers, batteries, and pharmaceuticals. Currently, the demand for ammonium 

chloride is still met through imports. The initial plan to establish an ammonium 

chloride production plant is proposed to be located in the Gresik Industrial Area, 

East Java, covering a building area of 27,381 m², using the ammonium chloride-

sodium sulfate metathesis method. The raw materials include ammonium sulfate 

obtained from PT. Petrokimia Gresik with a concentration of 99% and sodium 

chloride obtained from PT. Garam Indonesia with a concentration of 94%. The 

plant is designed to operate for 330 days and requires 128 employees. The 

products will include 99% ammonium chloride and a by-product of 89% sodium 

sulfate. The raw materials are fed into respective mixers to be diluted into 36% 

ammonium sulfate solution and 35% sodium chloride solution. They are then fed 

into a heat exchanger to raise the temperature to 80°C. Ammonium chloride reacts 

with ammonium sulfate and sodium chloride at 100°C and 1 atm pressure in a 

Continuous Stirred Tank Reactor (CSTR). The product from the reactor flows to a 

rotary filter to separate the sodium sulfate precipitate, which is then stored as a 

by-product. The ammonium chloride solution is crystallized in a crystallizer after 

passing through an evaporator for concentration. The main product is then dried 

in a rotary dryer. The water and electricity requirements are 98,389.80 kg/h and 

429 kW, respectively, which are met by PLN with a backup generator. Economic 

analysis shows that this plant has a Return on Investment (ROI) of 29.18% before 

tax and 23.34% after tax. The Payback Period (POP) is 2 years before tax and 3 

years after tax, with a Break Even Point (BEP) of 43.35% and a Shut Down Point 

(SDP) of 14.82%. Based on this feasibility analysis, it can be concluded that this 

plant will generate profits and is feasible to establish.  

 

 

Keywords: Ammonium chloride, Metathesis, Sodium sulfate   

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



x 

 

DAFTAR ISI 

 

 

LEMBAR PERSETUJUAN  ................................................................................ ii 

LEMBAR PENGESAHAN ................................................................................. iii 

LEMBAR PERNYATAAN .................................................................................. iv 

RINGKASAN ........................................................................................................ v 

SUMMARY…………………………...…………………………………………vi 

LEMBAR PUBLIKASI ...................................................................................... vii 

KATA PENGANTAR ......................................................................................... viii 

DAFTAR ISI .......................................................................................................... x 

DAFTAR TABEL ............................................................................................... xiv 

DAFTAR GAMBAR…………………………………………………………..xvii 

DAFTAR LAMPIRAN……………………………………………………….xviii 

BAB I PENDAHULUAN ...................................................................................... 1 

1. 1 Latar Belakang ............................................................................................................................................. 1 

1. 2 Perencanaan Produksi ............................................................................................................................. 2 

1. 3 Kapasitas Produksi .................................................................................................................................... 2 

1. 4 Tinjauan Pustaka ......................................................................................................................................... 5 

BAB II SELEKSI DAN URAIAN PROSES ....................................................... 8 

2. 1 Seleksi Proses ............................................................................................................................................... 8 

2. 2 Uraian Proses ..............................................................................................................................................10 

2.2.1 Tahap Penyiapan Produk ..................................................................... 10 

2.2.2 Tahap pembentukan produk ................................................................. 11 

2.2.3 Tahap pemurnian produk ..................................................................... 11 

2.2.4 Tahap Penyimpanan Produk ................................................................ 11 

2. 3 Tinjauan Termodinamika ....................................................................................................................12 

2.4    Tinjauan Kinetika .....................................................................................................................................13 

BAB III SPESIFIKASI BAHAN ....................................................................... 14 

3. 1 Spesifikasi Produk ...................................................................................................................................14 

3.1.1 Ammonium Klorida ............................................................................. 14 

3.1.2 Natrium Sulfat...................................................................................... 14 

Halaman 

 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xi 

 

3. 2 Spesifikasi Bahan .....................................................................................................................................15 

3.2.1 Amonium Sulfat ................................................................................... 15 

3.2.2 Natrium Klorida (Sodium Chloride) .................................................... 15 

3. 3 Pengendalian Kualitas ..........................................................................................................................15 

3.3.1 Pengendalian Kualitas Bahan Baku ..................................................... 16 

3.3.2 Pengendalian Kualitas Produksi .......................................................... 17 

3.3.3 Pengendalian Kualitas Produk ............................................................. 17 

BAB IV DIAGRAM ALIR KUALITATIF DAN KUANTITATIF ................. 19 

BAB V NERACA MASSA .................................................................................. 20 

5.1 Neraca Massa ..............................................................................................................................................20 

5.1.1 Neraca Massa Mixer (M-01)................................................................ 20 

5.1.2 Neraca Massa Mixer (M-02)................................................................ 21 

5.1.3 Neraca Massa Reaktor (R-01).............................................................. 21 

5.1.4 Neraca Massa Rotary Filter (RF-01) ................................................... 22 

5.1.5 Neraca Massa Evaporator (EV-01) ...................................................... 22 

5.1.6 Neraca Massa Crystallizer (Cr-01) ...................................................... 23 

5.1.7 Neraca Massa Rotary Dryer (RD-01) .................................................. 23 

BAB VI  NERACA PANAS ................................................................................ 24 

6.1    Neraca Panas ................................................................................................................................................24 

6.1.1 Neraca Panas Heat Exchanger (HE-01) ............................................... 24 

6.1.2 Neraca Panas Heat Exchanger (HE-02) ............................................... 24 

6.1.3 Neraca Panas Reaktor (R-01) .............................................................. 25 

6.1.4 Neraca Panas Evaporator (EV-01) ....................................................... 25 

6.1.5 Neraca Panas Crystallizer (Cr-01) ....................................................... 26 

6.1.6 Neraca Panas Heat Exchanger  (HE-03) .............................................. 26 

6.1.7 Neraca Panas Rotary Dryer (RD-01) ................................................... 26 

BAB VII SPESIFIKASI ALAT .......................................................................... 28 

7.1 Spesifikasi Alat ..........................................................................................................................................28 

7.1.1 Alat Besar ............................................................................................ 28 

7.1.2 Alat Kecil ............................................................................................. 36 

BAB VIII  UTILITAS ......................................................................................... 42 

8.1 Pelayanan Utilitas ......................................................................................... 42 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xii 

 

8.1.1 Unit Pengolahan Air............................................................................. 42 

8.1.2 Kebutuhan Air ...................................................................................... 43 

8.1.3 Spesifikasi Boiler ................................................................................. 47 

8.2 Kebutuhan Listrik ....................................................................................................................................50 

8.3 Kebutuhan Bahan Bakar .....................................................................................................................53 

8.4 Pengolahan Limbah ................................................................................................................................56 

BAB IX  TATA LETAK PABRIK ...................................................................... 58 

9.1 Lokasi Pabrik ..............................................................................................................................................58 

9.2 Tata Letak Pabrik (Plant Layout) ..................................................................................................61 

9.3 Tata Letak Mesin/Alat Proses (Machine Layout) .............................................................63 

BAB X  KESEHATAN DAN KESELAMATAN KERJA ................................ 66 

10.1 Kesehatan dan Keselamatan Kerja ..............................................................................................66 

10.2 Alat Pelindung Diri .................................................................................................................................67 

10.3 Penanganan Tumpahan ........................................................................................................................70 

10.4 Penanganan Kebakaran ........................................................................................................................72 

10.5 Aturan Pengiriman ..................................................................................................................................76 

10.6 Pertolongan Pada Kecelakaan .........................................................................................................79 

BAB XI ORGANISASI PERUSAHAAN .......................................................... 82 

11.1 Organisasi Perusahaan ..........................................................................................................................82 

11.2 Bentuk Perusahaan ..................................................................................................................................82 

11.3 Struktur Organisasi Perusahaan .....................................................................................................83 

11.4 Tugas dan Tanggung Jawab Dalam Organisasi ..................................................................85 

11.5 Penentuan Jam Kerja Karyawan ...................................................................................................90 

11.6 Sistem Kepegawaian dan Gaji ........................................................................................................91 

11.7 Kesejahteraan Sosial Karyawan ....................................................................................................94 

11.8 Manajemen Perusahaan .......................................................................................................................95 

BAB XII EVALUASI EKONOMI ..................................................................... 97 

12.1 Evaluasi Ekonomi ....................................................................................................................................97 

12.2 Dasar Analisa ..............................................................................................................................................97 

12.3 Penaksiran Harga Alat ..........................................................................................................................98 

12.4 Dasar Perhitungan ...................................................................................................................................99 

12.4.1 Perhitungan Biaya .......................................................................... 99 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xiii 

 

12.5 Analisis kelayakan ............................................................................. 101 

BAB XIII  KESIMPULAN DAN SARAN ....................................................... 110 

13.1 Kesimpulan .................................................................................................................................................. 110 

13.2 Saran ................................................................................................................................................................. 111 

DAFTAR PUSTAKA.......................................................................................... 112 

LAMPIRAN 

 

  

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xiv 

 

DAFTAR TABEL 

 

 

Tabel 1. 4 Kapasitas Pabrik Yang Beroperasi ......................................................... 3 

Tabel 2. 1 Pemilihan Proses .................................................................................. 10 

Tabel 2. 2 Termodinamika ..................................................................................... 13 

Tabel 3. 1 Sifat NH₄Cl ........................................................................................... 14 

Tabel 3. 2 Sifat Na2SO4 ......................................................................................... 14 

Tabel 3. 3 Sifat (NH4)2SO4 .................................................................................... 15 

Tabel 3. 4 Sifat NaCl ............................................................................................. 15 

Tabel 5. 1 Neraca Massa Mixer (M-01) ................................................................ 20 

Tabel 5. 2 Neraca Massa Mixer-02 (M-02) ........................................................... 21 

Tabel 5. 3 Neraca Massa Reaktor .......................................................................... 21 

Tabel 5. 4 Neraca Massa Rotary Filter (RF-01) .................................................... 22 

Tabel 5. 5 Neraca Massa Evaporator (EV-01) ....................................................... 22 

Tabel 5. 6 Neraca Massa Kristalizer (Kr-01) ........................................................ 23 

Tabel 5. 7 Tabel Neraca Massa Rotary Dryer (RD-01) ......................................... 23 

Tabel 6. 1 Neraca Panas Heat Exchanger (HE-01) ............................................... 24 

Tabel 6. 2 Neraca Panas Heat Exchanger (HE-02) ............................................... 24 

Tabel 6. 3 Neraca Panas Reaktor (R-01) ............................................................... 25 

Tabel 6. 4 Neraca Panas Evaporator (EV) ............................................................ 25 

Tabel 6. 5 Neraca Panas Kristalizer (Kr-01) ......................................................... 25 

Tabel 6. 6 Neraca Panas Heat Exchanger (HE-03) ............................................... 26 

Tabel 6. 7 Neraca Panas Rotary Dryer (RD-01) ................................................... 26 

Tabel 7. 1 Spesifikasi Tangki Penyimpanan Bahan Baku (T-01) .......................... 28 

Tabel 7. 2 Spesifikasi Tangki Penyimpanan Bahan Baku (T-02) .......................... 29 

Tabel 7. 3 Spesifikasi Tangki Penyimpanan Produk Samping Na2SO4 (T-03) ..... 30 

Tabel 7. 4 Spesifikasi Tangki Penyimpanan Produk NH₄Cl (T-04) ...................... 30 

Tabel 7. 5 Spesifikasi Mixer-01 ............................................................................ 31 

Tabel 7. 6 Spesifikasi Mixer-02 ............................................................................ 32 

Tabel 7. 7 Spesifikasi Reaktor ............................................................................... 33 

Halaman 

 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xv 

 

Tabel 7. 8 Spesifikasi Rotary Filter ....................................................................... 33 

Tabel 7. 9 Spesifikasi Evaporator .......................................................................... 34 

Tabel 7. 10 Spesifikasi Kristalizer ........................................................................ 35 

Tabel 7. 11 Spesifikasi Rotary Dryer-01 ............................................................... 36 

Tabel 7. 12 Spesifikasi Bucket Elevator-01 .......................................................... 36 

Tabel 7. 13 Spesifikasi Bucket Elevator-02 .......................................................... 37 

Tabel 7. 14 Spesifikasi Heat Exchanger (HE-01) ................................................. 37 

Tabel 7. 15 Spesifikasi Heat Exchanger (HE-02) ................................................. 38 

Tabel 7. 16 Spesifikasi Heat Exchanger (HE-03) ................................................. 39 

Tabel 7. 17 Spesifikasi Belt Conveyor (BC-01) .................................................... 39 

Tabel 7. 18 Spesifikasi Belt Conveyor (BC-02) .................................................... 40 

Tabel 7. 19 Spesifikasi Belt Conveyor (BC-03) .................................................... 40 

Tabel 7. 20 Spesifikasi Pompa .............................................................................. 41 

Tabel 9. 1 Analisa SWOT Pemilihan Lokasi......................................................... 60 

Tabel 10. 1 Identifikasi SDS (Safety Data Sheet) Pada Setiap Bahan .................. 66 

Tabel 10. 2 Alat Pelindung Diri ............................................................................. 67 

Tabel 10. 3 Penanganan Tumpahan ....................................................................... 70 

Tabel 10. 4 Penanganan Kebakaran ...................................................................... 74 

Tabel 10. 5 Aturan Pengiriman .............................................................................. 76 

Tabel 10. 6 Pertolongan Pada Kecelakaan ............................................................ 79 

Tabel 11. 1 Jadwal Karyawan Shift ....................................................................... 91 

Tabel 11. 2 Sistem Kepegawaian dan Gaji ............................................................ 92 

Tabel 11. 3 Gaji ..................................................................................................... 93 

Tabel 12. 4 Direct Cost Alat Proses .................................................................... 103 

Tabel 12. 5 Direct Cost Alat Utilitas ................................................................... 104 

Tabel 12. 6 Physical Plant Cost (PPC) ................................................................ 104 

Tabel 12. 7 Direct Plant Cost .............................................................................. 104 

Tabel 12. 8 Fixed Capital Investment ................................................................. 105 

Tabel 12. 9 Direct Manufacturing Cost ............................................................... 105 

Tabel 12. 10 Indirect Manufacturing Cost .......................................................... 106 

Tabel 12. 11 Fixed Manufacturing Cost .............................................................. 106 

Tabel 12. 12 Manufacturing Cost ........................................................................ 106 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xvi 

 

Tabel 12. 13 Working Capital.............................................................................. 107 

Tabel 12. 14 General Expenses ........................................................................... 107 

Tabel 12. 15 Total Production Cost ..................................................................... 107 

 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xvii 

 

DAFTAR GAMBAR 
 

 

Gambar 1. 1 Kebutuhan Konsumsi ......................................................................... 2 

Gambar 1. 2 Kebutuhan Impor................................................................................ 2 

Gambar 1. 3 Kebutuhan Ekspor .............................................................................. 3 

Gambar 4. 1 Diagram Alir Proses ......................................................................... 20 

Gambar 9. 1 Lokasi Pabrik ................................................................................... 61 

Gambar 9. 2 Tata Letak Pabrik.............................................................................. 63 

Gambar 9. 3 Tata Letak Mesin .............................................................................. 65 

Gambar 11. 1 Struktur Organisasi Perusahaan ...................................................... 85 

   

Halaman 

 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024



xviii 

 

DAFTAR LAMPIRAN 
 

 

Lampiran 1. Perhitungan Neraca Massa 

Lampiran 2. Perhitungan Neraca Panas 

Lampiran 3. Spesifikasi Alat 

Lampiran 4. Utilitas 

Lampiran 5. Evaluasi Ekonomi 

Lampiran 6. Plagiarisme 

Lampiran 7. Biodata Mahasiswa 

Lampiran 8. Kartu Bimbingan Mahasiswa 

 

 

Prarancangan Pabrik.., Vika Shalsa Ramadhania, Fakultas Teknik, 2024


	01-202010235011-cover.pdf (p.1)
	02-202010235011-persetujuan.pdf (p.2)
	03-202010235011-pengesahan.pdf (p.3)
	04-202010235011-pernyataan-plagiasi.pdf (p.4)
	05-202010235011-ringkasan.pdf (p.5-6)
	06-202010235011-pernyataan-publikasi.pdf (p.7)
	07-202010235011-pengantar.pdf (p.8-9)
	08-202010235011-daftar-isi.pdf (p.10-13)
	09-202010235011-daftar-tabel.pdf (p.14-16)
	10-202010235011-daftar-gambar.pdf (p.17)
	11-202010235011-lampiran.pdf (p.18)



