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INTISARI 

 

 

Pabrik Bahan Methylamine dari Methanol dan Ammonia ini dirancang dengan 

kapasitas produksi 45.000 ton/tahun dengan lokasi pabrik direncanakan di Guntung, 

Bontang Utara, Provinsi Kalimantan Timur. Pabrik ini beroperasi selama 300 hari per 

tahun. Pembuatan Methylamine dari methanol dan ammonia terjadi reaksi pada suhu 

400 
0
C dengan tekanan 20 Atm dan menggunakan katlis silica alumina Pabrik ini 

merupakan perusahaan yang berbentuk Perusahaan Terbatas (PT) dengan struktur 

organisasi “line and staff”, dan mampu menyerap tenaga kerja sebanyak 102 orang. 

Massa konstruksi pabrik direncanakan selama 3 tahun. Hasil analisa ekonomi pada 

rancangan pabrik Methylamine ini menunjukan bahwa pabrik ini layak didirikan 

dengan jumlah total investasi yang dibutuhkan sebesar US 75.923.752 atau Rp 

1.096.263.052.252,73 yang diperoleh dari pinjaman bank 50% dan 50% modal 

sendiri. Laju pengembalian modal (ROR) sebesar 42,24%, waktu pengembalian 

modal 2 tahun 5 bulan dan Break Event Point (BEP) sebesar 54,68 %.  

 



 
 

v 
 

DAFTAR ISI 

 

KATA PENGANTAR  

DAFTAR ISI  ..............................................................................................  v 

DAFTAR TABEL ......................................................................................  viii 

DAFTAR GAMBAR  .................................................................................  xi 

DAFTAR LAMPIRAN ..............................................................................  xii 

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

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

1.2 Kapasitas Rancangan  .....................................................................  2 

1.3  Lokasi Pabrik  ................................................................................  4 

1.3.1 Alternatif lokasi 1  .................................................................  4 

1.3.2 Alternatif lokasi 2  .................................................................  6 

1.3.3 Alternatif lokasi 3 ..................................................................  7 

BAB II TINJAUAN TEORI  .....................................................................  8 

2.1 Tinjauan Umum  .............................................................................  8 

2.1.1 Metilamin ..............................................................................  8 

2.1.2 Bahan baku pembuatan Methylamin .....................................  9 

2.2 Tinjauan Proses  ..............................................................................  11 

2.2.1 Macam-Macam Proses Pembuatan Methylamine ..................  11 

2.3 Sifat Fisik dan Kimia bahan dan produk  .......................................  12 

2.3.1 Bahan Baku............................................................................  13 

2.3.2 Produk   ..................................................................................  15 

2.4 Spesifikasi Bahan Baku dan Produk  ..............................................  16 

BAB III TAHAPAN DAN DESKRIPSI PROSES  .................................  17 

3.1 Tahapan Proses ...............................................................................  17 

3.1.1 Tahapan Proses .....................................................................  17 

3.2 Deskripsi Proses   ............................................................................  17 

3.2.1 Persiapan bahan baku ............................................................  17 

3.2.2 Tahapan Proses .....................................................................  17 

3.2.3 Tahapan Pemisahan ..............................................................  18 

3.3  Blok diagram  .................................................................................  18 



 
 

vi 
 

 

BAB IV NERACA MASSA DAN ENERGI.............................................  19 

4.1 Neraca Massa .................................................................................  19 

4.2 Neraca Energi .................................................................................  22 

BAB V UTILITAS......................................................................................  27 

5.1 Unit Penyediaan  Listrik.................................................................  29 

5.2 Unit Pengolahan Air .......................................................................  29 

BAB VI SPESIFIKASI PERALATAN ....................................................  41 

6.1 Spesifikasi Peralatan Utama ...........................................................  41 

6.2 Spesifikasi Peralatan Utilitas .........................................................  47 

BAB VII TATA KETAK PABRIK DAN K3LH (KESEHATAN, 

KESELAMATAN KERJA DAN LINGKUNGAN HIDUP ..  61 

7.1 Tata Letak Pabrik ...........................................................................  61 

7.2 Keselamatan Kerja .........................................................................  66 

BAB VIII ORGANISASI PERUSAHAAN ..............................................  71 

8.1 Bentuk perusahaan .........................................................................  71 

8.2 Struktur organisasi .........................................................................  71 

8.3 Tugas dan wewenang .....................................................................  72 

8.4 Sistem Kepegawaian dan Sistem Gaji............................................  77 

8.5 Sistem kerja ....................................................................................  78 

8.6 Jumlah karyawan ............................................................................  78 

8.7 Kesejahteraan sosial karyawan ......................................................  79 

BAB IX ANALISA EKONOMI ................................................................  83 

9.1 Total Capital Investment ................................................................  83 

9.2 Biaya Produksi (Total Production Cost) ........................................  84 

9.3 Harga Jual (Total Sales) .................................................................  84 

9.4 Tinjauan Kelayakan Pabrik ............................................................  85 

BAB X TUGAS KHUSUS .........................................................................  87 

10.1 Pendahuluan ...................................................................................  87 

10.2 Ruang Lingkup Rancangan ............................................................  87 

10.3 Rancangan ......................................................................................  88 

10.4 Kesimpulan Rancangan ..................................................................  110 



 
 

vii 
 

BAB XI KESIMPULAN DAN SARAN ....................................................  114 

11.1 Kesimpulan ....................................................................................  114 

11.2 Saran ...............................................................................................  115 

DAFTAR PUSTAKA 



viii 

 

DAFTAR TABEL 

 

Tabel 1.1 Data impor methylamine di Indonesia .............................................  2 

Tabel 1.2 Produsen ammonia di Indonesia......................................................  2 

Tabel 1.3 Produsen Methanol di Indonesia .....................................................  3 

Tabel 1.4 Pabrik methylamine yang telah beroperasi ......................................  3 

Tabel 1.5 Analisa SWOT Kalidoni, Palembang, Sumatera selatan ................  4 

Tabel 1.6 Analisa SWOT Cikampek, Karawang, Jawa Barat .........................  6 

Tabel 1.7 Analisa SWOT Guntung, Bontang utara, Kalimantan Timur .........  7 

Tabel 2.1 Pertimbangan pemilihan proses.......................................................  12 

Tabel 2.2 Spesifikasi Metanol .........................................................................  16 

Tabel 2.3 Spesifikasi Metanol .........................................................................  16 

Tabel 2.4 Spesifikasi Metanol .........................................................................  16 

Tabel 4.1 Neraca Massa Fixed Bed Multitubular ............................................  20 

Tabel 4.2 Neraca Massa Partial Condencor ...................................................  21 

Tabel 4.3 Neraca Massa Distilasi ....................................................................  22 

Tabel 4.4 Neraca Energi Furnace ....................................................................  23 

Tabel 4.5 Neraca eneri Reaktor .......................................................................  24 

Tabel 4.6 Neraca energi Cooler .......................................................................  24 

Tabel 4.7 Neraca energi Partial Condencor....................................................  25 

Tabel 4.8 Neraca energi Distilasi  ...................................................................  26 

Tabel 5.1 Kebutuhan listrik .............................................................................  27 

Tabel 5.2 Kebutuhan air pendingin .................................................................  27 

Tabel 5.3 Kebutuhan air sanitasi .....................................................................  28 

Tabel 5.4 kualitas air sungai guntung ..............................................................  29 

Tabel 5.5 Ambang Batas Kandungan Unsur atau Senyawa Kimia dalam Badan Air 

Bagi Kesehatan Manusia ..................................................................................  30 

Tabel 6.1 Spesifikasi tangki penyimpanan methanol ......................................  41 

Tabel 6.2 Spesifikasi tangki penyimpanan methylamine ................................  42 



ix 

 

Tabel 6.3 Spesifikasi pompa methanol ............................................................  42 

Tabel 6.4 Spesifikasi  Penyimpanan Methanol ...............................................  43 

Tabel 6.5 Spesifikasi Pompa Methylamine .....................................................  43 

Tabel 6.6 Spesifikasi kompresor .....................................................................  44 

Tabel 6.7 Spesifikasi Reaktor ..........................................................................  45 

Tabel 6.8 Spesifikasi Cooler ...........................................................................  45 

Tabel 6.9 Spesifikasi Partial Condensor ........................................................  46 

Tabel 6.10 Spesifikasi Distilasi  ......................................................................  47 

 

Tabel 6.11 Spesifikasi Pompa Air Sungai .......................................................  49 

Tabel 6.12 Spesifikasi Bak Penampung Air Sungai ........................................  47 

Tabel 6.13 Spesifikasi Pompa Bak Penampung ..............................................  48 

Tabel 6.14 Spesifikasi Tangki Pelarutan Alum ...............................................  48 

Tabel 6.15 Spesifikasi Pompa Larutan Alum ..................................................  48 

Tabel 6.16 Spesifikasi Tangki Pelarutan Kapur Tohor ...................................  48 

Tabel 6.17 Spesifikasi Pompa Larutan Kapur Tohor ......................................  49 

Tabel 6.18 Spesifikasi Tangki Pelarutan Kaporit ............................................  50 

Tabel 6.19 Spesifikasi PompaLarutan Kaporit ................................................  50 

Tabel 6.20 Spesifikasi Unit Pengolahan Raw Water .......................................  51 

Tabel 6.21 Spesifikasi Pompa Dari Unit Pengolahan Raw Water ..................  52 

Tabel 6.22 Spesifikasi Sand Filter ..................................................................  52 

Tabel 6.23 Spesifikasi Pompa Air Bersih .......................................................  53 

Tabel 6.24 Spesifikasi Bak Penampungan Air Bersih ....................................  53 

Tabel 6.25 Spesifikasi Pompa Ke Softener Tank ............................................  54 

Tabel 6.26 Spesifikasi Softener Tank ..............................................................  54 

Tabel 6.27 Spesifikasi Pompa ke tangki air demin .........................................  55 

Tabel 6.28 Spesifikasi Tangki Air Demin .......................................................  55 

Tabel 6.29 Spesifikasi Pompa Masuk Cooling Tower ....................................  56 

Tabel 6.30 Spesifikasi Cooling Tower ............................................................  57 



x 

 

Tabel 6.31 Spesifikasi Pompa Deaerator ........................................................  57 

Tabel 6.32 Spesifikasi Deaerator ....................................................................  58 

Tabel 6.33 Spesifikasi Pompa Dari Deaerator ...............................................  58 

Tabel 7.1 Keterangan Peralatan Pabrik ...........................................................  64 

Tabel 8.1 Waktu Kerja Karyawan Non Shift ...................................................  78 

Tabel 8.2 Karyawan Non Shift.........................................................................  79 

Tabel 8.3 Karyawan Shift ................................................................................  79 

Tabel 9.1 Biaya Komponen Total Capital Investment ....................................  84 

Tabel 9.2 Biaya Komponen Manufacturing Cost ...........................................  84 

Tabel 9.3 Perhitungan Laba Kotor dan Laba Bersih .......................................  85 

Tabel 10.1 Spesifikasi Tangki Penyimpanan Methanol ..................................  110 

Tabel 10.2 Spesifikasi Cooler .........................................................................  111 

Tabel 10.3 Spesifikasi Kompresor ..................................................................  112 

Tabel 10.4 Spesifikasi Reaktor ........................................................................  112 

Tabel 10.5 Spesifikasi Destilasi .........................................................................  113 

 

 

 

 

 

 



xi 

 

DAFTAR GAMBAR 

 

Gambar 1.1 Kurva hasil impor methylamine di Indonesia .............................  2 

Gambar 1.2 Peta Lokasi Alternatif Lokasi I ...................................................  4 

Gambar 1.3 Peta Lokasi Alternatif Lokasi II .................................................  5 

Gambar 1.4 Peta Lokasi Alternatif Lokasi III ................................................  6 

Gambar 2.1 Struktur kimia metilamin  ...........................................................  8 

Gambar 2.2 Methylamine  ..............................................................................  9 

Gambar 2.3 Struktur kimia Ammonia  ...........................................................  9 

Gambar 2.4 Struktur kimia Methanol  ............................................................  10 

Gambar 2.5 Blok diagram Metode Katalis Silica Alumina ............................  11 

Gambar 2.6 Blok diagram Metode Katalis Zeolit ..........................................  12 

Gambar 3.1 Blok Diagram proses pembuatan Methylamine ..........................  21 

Gambar 5.1 Blok Diagram Proses Pengolahan Air Sanitasi ..........................  36 

Gambar 5.2 Lapisan Kerak pada Pipa ............................................................  40 

Gambar 5.3 Blok Diagram Proses Pengolahan Air Proses .............................  41 

Gambar 7.1 Tata Letak Lingkungan Pabrik Methylamine .............................  63 

Gambar 7.2 Tata Letak Peralatan Pabrik Methylamine ..................................  64 

Gambar 7.3 Safety Helmet ..............................................................................  68 

Gambar 7.4 Safety Belt ...................................................................................  68 

Gambar 7.5 Boot .............................................................................................  68 

Gambar 7.6 Safety Shoes ................................................................................  68 

Gambar 7.7 Safety Gloves ..............................................................................  69 

Gambar 7.8 Ear Plug ......................................................................................  69 

Gambar 7.9 Safety Glasses .............................................................................  69 

Gambar 7.10 Respirator .................................................................................  70 

Gambar 7.11 Face Shield ...............................................................................  70 

Gambar 7.12 Rain Coat ..................................................................................  70 

Gambar 8.1 Struktur Organisasi .....................................................................  82 

Gambar 9.1 Kurva Break Event Point (BEP) .................................................  86 


