PRARANCANGAN PABRIK ZIRKONIUM DARI PASIR ZIRKON KALIMANTAN TENGAH DENGAN
59 KAPASITAS 1.500 TON/TAHUN

R RehlRn RO Bha S Lol T e

GADJAH MADA__

DAFTAR ISI
HALAMAN JUDUL ..ottt [
LEMBAR PENGESAHAN ..ottt i
PERNYATAAN ...ttt sttt ne e ne e iii
PRAKATA et ettt ettt st et b e bt e e be e et s iv
DAFTAR ISttt Y
INTESARI oottt ene e iX
ABSTRACT ..ottt sttt sttt be et et eabeste e se e iX
BAB 1 PENDAHULUAN ..cooiiiieeeeeese et 1
1.1, Latar BelaKang ......c.cocveiviiiiiieie et 1
1.2, PEMITINGN PrOSES .....cvveiiiiiiecie st 3
1.3, MArKEt ANAIYSIS ......ooiiiiiiiieiti i 8
1.4, PemMIliNGN LOKASI .....ccuviviiieieiie e 12
BAB 2 URAIAN PROSES ...ttt 18
BAB 3 SPESIFIKASI BAHAN ...t 21
3.1, Bahan BaKU .......cccooiiiiiiiiiieese e 21
3.2. Bahan PendukUNG ........cccoiiiiiieei e 21
KRG I (0o 1] QU - TS 23
3.4, Produk SAMPING ....ooveiiiiieiieieieiie et 24
BAB 4 DIAGRAM ALIR ...ttt 25
4.1. Diagram Kualitatif...........ccoooiiiiiiiii e 25
4.2. Diagram Kuantitatif...........cccooieiiiiiiiiee e 26
4.3. Proses Engineering Flow Diagram (PEFD).........ccccoceivevieiie i, 27
BAB 5 NERACA MASSA ..ottt 28
5.1. Neraca Massa Total/Overall............cccoooiiiiiii e 28
5.2. Neraca Massa Setiap Alat.........ccccoveiiiiiiiiicc e 29
BAB 6 NERACA PANAS ...ttt 34
6.1. Neraca Panas Setiap Alal..........c.ooveiiiiiiiie e 34
BAB 7 SPESIFIKAST ALAT oot 39
7.1. Tangki Penyimpanan Klorin (TK —101) ......ccccoiieiiiiiiic e 39
7.2. Tangki Penyimpanan SiCls (TK —301) ....cccoviiiininiiieeneeeeeeeee e 39
7.3. Gudang Penyimpanan Produk Zirkonium (G —301) ......cccccevvevieiiieevinennn, 40
Hartoyo (15/379001/TK/42943)

Wilianto Kurniawan (15/385193/TK/43855) v



PRARANCANGAN PABRIK ZIRKONIUM DARI PASIR ZIRKON KALIMANTAN TENGAH DENGAN
59 KAPASITAS 1.500 TON/TAHUN

R RehlRn RO Bha S Lol T e

GADJAH MADA__

7.4. Gudang Penyimpanan Pasir Zirkon (G — 101) .....ccccocvveerenienienenie e 40
7.5. Gudang Penyimpanan Karbon (G — 102) .......ccoceverieiieneeieneenesee e 41
7.6. Gudang Penyimpanan Sukrosa (G — 103) ......cccocereniiniinnenieseenesee e 42
7.7. Gudang Penyimpanan Magnesium (G — 104) ......cccocevveevivevesieneeee e 42
7.8. Ball Mill (BM — 101) ..c.eoiiiiiiieieie et 43
7.9, MIXEr (IM = L0L) ittt 43
7.10. Pelletizer (PLT — L101) oot 44
7.11. FUrNace — 01 (F — 201).....ccoiiieieece et 45
7.12. FUrNAce — 02 (F — 202).....ccouieie ettt 46
7.13. FUrNAce — 03 (F — 203)....uecieicie ettt 47
7.14. Cyclone (CY — 201) ...iciiiieie ettt 47
7.15. POMPa — 01 (P — L10L) c.oeiiiieiieiee e 48
7.16. POMPa — 02 (P —102) ..c.voiiieieieeie e 49
7.17.PompPa — 03 (P —103) ..covoiieieicie e 49
7.18. POMPA — 04 (P — 30L) c.ecueiiiieieeiesieeee e s 50
7.19. Belt Conveyor — 01 (BC — 101) ...ccviiiieieieieee e 51
7.20. Belt Conveyor — 02 (BC — 102) ......ccviieieieiesie e 51
7.21. Belt Conveyor — 03 (BC — 103) ....c.oiiiiiieieiiesie e 52
7.22. Belt Conveyor — 04 (BC —104) .....ooiiieieieiesie e 52
7.23. Belt Conveyor — 05 (BC — 201) ....c.ooiiieieieiesie s 53
7.24. Belt Conveyor — 06 (BC — 301) ....coiiiieiiieiiesie e 53
7.25. Belt Conveyor — 07 (BC — 105) ......cciiieiiieiesie e 54
7.26. Screw Conveyor — 01 (SC — 101) ...ocvveeieieieie e 54
7.27. Screw Conveyor — 02 (SC — 201) ...ocvveeieieriesieriesesee e 55
7.28. Screw Conveyor — 03 (SC —106) .....ccccvevieeieieeie e 55
7.29. Screw Conveyor — 04 (SC —202) ...c.voecieiieeiie it 56
7.30. Reaktor — 01 (R —201) ...cviiieiceieice et 56
7.31. Grate Cooler (AC — 301) ..oooiiieie et 57
7.32. Switch Condenser (SWC —301)....ccciiiieiiieiieiie e 58
7.33. Condenser (CD — 301) ...viocieiiieiie e 58
7.34. Heat EXxchanger (E — 201) ......ccooieiiiiiiece et 59
7.35. Separator Drum (SEP — 301) ....cocveiiieiieceecie e 60
7.36. Expansion Valve —01 (EV —101) oo 61
Hartoyo (15/379001/TK/42943)

Wilianto Kurniawan (15/385193/TK/43855) Vi



PRARANCANGAN PABRIK ZIRKONIUM DARI PASIR ZIRKON KALIMANTAN TENGAH DENGAN
59 KAPASITAS 1.500 TON/TAHUN

R RehlRn RO Bha S Lol T e

GADJAH MADA__

7.37. Expansion Valve — 02 (EV — 201) ....ccooieiiiieiieece e 61
7.38. Expansion Valve (EV — 301) ..o 61
7.39. SCrEENET (S — 101) .icuiiiieiieiii ettt 62
7.40. KOMPIeSor (C — 201)....uiiieiiiie ettt 62
7.41. Centrifuge (CT — 301) oot 63
7.42. BIOWEE (B — 201) ..oeeiiiieieece ettt 63
7.43. Rotary Kiln (RK —201) .....coiiieiieece e 64
7.44. Reaktor BatCh (R — 202)......c.ccveiieieiie e 64
BAB B UTILITAS oottt 66
8.1. Unit Penyedia dan Pengolahan Air..........cccccooveiiieienic i 66
8.2. Unit Penyediaan Udara INStrUMEN ...........ccccvevieieeie e 97
8.3. UNIt RETTIGEIASE ....evveieeie ettt 103
8.4. Unit Penyedia LiStriK.........cccciveiiiiiiiicie e 107
8.5. Unit Pengolahan Limbah..............ccccooiiiiiiiicc e 112
8.6. Perhitungan Cooling TOWET ..........cooiiiiieieeie e 116
BAB 9 TATA LETAK PABRIK ...t 126
BAB 10 PERTIMBANGAN ASPEK K3L ....ccooiiiiieeiie e 128
10.1. Manajemen Safety, Health, and Environment (SHE).............c.ccccovenee. 128
10.2. Elemen pada Process Safety Management (PSM) ........cccoovveiiiennnnnne 131
10.3. Elemen pada Environmental Safety Management (EMS)...........cc.c....... 137
10.4. Identifikasi Hazard Bahan.............ccoccovieiieieiie e 142
10.5. Identifikasi Hazard Limbah ..........c.cccooiiieiiiecee e 156
10.6. Identifikasi Hazard PrOSES .........ccccevviiereeie e 162
10.7. Process Hazard Analysis: HAZOP ... 179
BAB 11 ORGANISASI DAN MANAJEMEN ......ccocoiiiiiiiiieseee e 194
11.1. Bentuk PeruSan@an ...........ccceeueiieiieiiesie et 194
11.2. SErUKEUF OFQANISASI....cccveeivieeiieiiieeiiee st esie et sre et snee s 195
11.3. Tugas dan WEWENANG ........ccoveiiiiiiieiie et 197
11.4. Pembagian Jam Kerja Karyawan...........ccccoevveiveeiieiieesine e see e 203
11.5. Sistem Penggajian Karyawan ..........ccccceevveiveaieesieenee e see e e 206
11.6. Penggolongan Jabatan ............cccceeiieiiiiiic i 207
11.7. Kesejahteraan Sosial Karyawan ...........cccccoveiiieiieiiie e 208
11.8. Manajemen Produksi....ococininiiiiiiiiii 210_
Hartoyo (15/379001/TK/42943)

Wilianto Kurniawan (15/385193/TK/43855) vii



PRARANCANGAN PABRIK ZIRKONIUM DARI PASIR ZIRKON KALIMANTAN TENGAH DENGAN
59 KAPASITAS 1.500 TON/TAHUN

R RehlRn RO Bha S Lol T e

GADJAH MADA__

BAB 12 ANALISIS EKONOMI ..o 214
12.1. Perhitungan INdeks Harga .........ccoceieieneneniiiieseeeeeeee e 214
12.2. Perhitungan Biaya Raw Material, Sales, dan Utilitas ..............cc.ccoeee. 216
12.3. Perhitungan Harga Alat Proses dan Utilitas............cccccoovveveiieiveiecnnnnn, 218
12.4. Perhitungan Biaya Pekerja Pembangunan Pabrik ..............cccccccovevninne 226
12.5. Perhitungan Penggajian Karyawan Operator .............cccccevvevververiesnnenn 226
12.6. Perhitungan Harga Tanah ............ccccooe e 227
12.7. Perhitungan Fixed Capital.............cccocvvieiiiiiiie e 229
12.8. Perhitungan Manufacturing CosSt ...........ccceeveivieiieie s 231
12.9. Perhitungan Working Capital.............cccccooveviiiiiiciece e 233
12.10. Perhitungan General EXPENSE ........cccveieeiieiieiieie e 234
12.11. Perhitungan Keuntungan ...........ccceoeeieieeiieiie e 235
12.12. Analisis Kelayakan Profitability ............cccccoviiiiiiiiiciiecc e 235
12.13. SENSItIVILY ANAIYSIS .....ccviiiiciecc e 242

BAB 13 KESIMPULAN ...ttt 244

LAMPIRAN ...ttt et a e e e e nnbae e e e sraeeeeann 245
Lampiran Alat UTama.........ccooviiiiiieece e 245

ROTAIY KN 245
oo (o g Y cT Tod (o SRR 276
Lampiran Alat LAINNYA .......cooveiiiieeeee e 329

DAFTAR PUSTAKA ettt e e e 584

Hartoyo (15/379001/TK/42943)

Wilianto Kurniawan (15/385193/TK/43855) viii



