Prarancangan Pabrik Nikel Kelas Satu dari Laterit Kadar Rendah dengan Kapasitas 20.000 ton/tahun

SCAramEanan.£abidk SodaTikeD K eis L v -atesit Berkadar Rendah

DAFTAR ISI

BAB I PENGANTAR ..ottt e 1
1.1 Latar Belakang ... 1
1.2 Tinjauan PUStaKa.........c.ccooiiiiiiiiiiesceee e 3
1.2.1 Bahan Baku dan Produk..........ccccccoveriieniiiieiiiene e 3

1.2.2  PemiliNan PrOSES ......ccccviieiiiie e e se e 5

1.3 ANALISIS PASAN ......cciiiieiececiece e 11
1.3.1 Potensi Pasar Yang Sudah Ada..........ccccocevvviviiieienieiiennns 11

1.3.2  Demand PaSar..........c.ccooueieiinieieii s 13

1.3.3  Pemilihan Kapasitas ..........ccooereieeieniienienceie e 15

1.4 Pemilinan LOoKaSI ......cccccoiiiiiiiiiii e 19
BAB Il URAIAN PROSES.........cctiiiieieieese e 27
2.1.  Unit Persiapan Bahan BaKu ............ccccoooiiiiiiiiiiiiicsee 27
2.2, UNIT SINTESIS..evviitieiieie ettt 28
2.3.  Unit Pemurnian Produk..........cccocoiiiininiinieiiee e 28
BAB 11l SPESIFIKASI BAHAN ......cooiiiiii e 32
3.1 Bahan BaKuU.......cccooiiiiiiie s 32
3.2 PrOUUK ..o 36
3.3 Bahan Penunjang Lain...........ccccociiiiiiniiniciiiecc e 38
3.4 Produk SAmMPINg .......ccocoiiiiiiiieiseee e 39
BAB IV DIAGRAM ALIR ...cooiitieece et 40
4.1  Diagram Alir Kualitatif .............cccooiiiiinic 41
4.2  Diagram Alir Kuantitatif.............ccocooiininiiiicn 42
4.3  Process Engineering Flow Diagram (PEFD) ........ccccocvcvivnen. 43
BAB V NERACA MASSA ...ttt 44
51  NeracaMassa Total.......cccccovviiiiiiiiiieiiese e 44
5.2  Neraca Massa Setiap Alat ... 46
5.2.1  MIXEr (M-01) w..oovveeeeeeeeeieeeseeseeeeesse s 46

5.2.2 Reaktor Autoclave (RAC-01)......cccoiieeienenencse e 47

Ahmad Badawi Kasyfur Rahman 15/385144/TK/43806
Muhammad Hidayatullah 15/385177/TK/43839



Prarancangan Pabrik Nikel Kelas Satu dari Laterlt Kadar Rendah dengan Kapasitas 20.000 ton/tahun
AHMAD BADAWI K R, Indra Perdana, S.T., M.T.,

&mraagaw@mE@bfdis |lgagamdmlksal/)é£la§4.tdanbLa&&mt Berkadar Rendah

5.2.3  MiXEr (M=02) ...cvoiiiiieieiiesieeee e 47
5.2.4 Reaktor Netralisasi (RN-01) ........cccccoveiviiiiiiieieiie e 48
525  FIotasi (FL-01)..ccioiiiiiiiieiceseee e 49
5.2.6  FIOtasi (FL-02).....ccccooiriiiiiiiieieseeese e 50
5.2.7  FIotasi (FL-03)....ccccciiiiiiiirieicieseeese e 51
5.2.8  FIOtasi (FL-04).....ccccoeiiiiiiiiiiiirieeeeee e 52
5.2.9 Rotary Filter (RF-01).....ccccccviiiiiiiiiiceee e 53
5.2.10 MiXer (M-03) .ccoviiiiiieieie et 53
5.2.11 EKStraktor (EX-01) .....cccooeiiririinininieieesesese e 54
5.2.12 Decanter (D-01)......cccocurereriniriniiniesieiene e 54
5.2.13 EKStraktor (EX-02) .......ccccoiiririininisieienesesiesie e 55
5.2.14 Decanter (D-02) .......ccccorereririreninisieienie e 55
5.2.15 EKStraktor (EX-03) ......cccoceiiiiiinininieieene e 56
5.2.16 Decanter (D-03).......ccccoreririririniniesieiesie e 56
5.2.17 EKStraktor (EX-04) ......cccooiiiiiiiiininieesese e 57
5.2.18 Decanter (D-04) .......ccccreririririninieieene e 57
5.2.19 Electrowinning Nickel (EW-01)........ccccccoviiiievieiieeiieinen, 57
5.2.20 Electrowinning Cobalt (EW-02).........cccccoviiviviiiieeiiecn, 58
BAB VI NERACA PANAS ...ttt 59
6.1 NeracaPanas Tiap Alat .......c.ccccooieiiiiiiiiiiic e 59
6.1.1  FUrnace (F-01).....cccccoiiiiiiiiiiecie e 59
6.1.2 Reaktor Autoclave (RAC-01).....cccccceiiiiiviiiiiievie e, 60
6.1.3 Reaktor Netralisasi (RN-01) .........ccccoviviviiiiiiiie e, 61
6.1.4  Vaporizer (V-01) ...cccccoeiiiiiecece e 62
6.1.5  C00ler (C-01) ..o 63
6.1.6  COO0IEr (C-02) ...ceeiieiieiieie et 64
6.1.7  CO00Ier (C-03) ..oceeiiiiieieie e 65
6.1.8  COO0IEr (C-04) ...ceeiieiieeee et 66
6.1.9 EKStraktor (EX-01) .....cccccceiiiiiiiieiiene e 67
6.1.10 EKstraktor (EX-02)........ccccoeiiiiiiiieiieie e 68

Ahmad Badawi Kasyfur Rahman 15/385144/TK/43806
Muhammad Hidayatullah 15/385177/TK/43839



Prarancangan Pabrik Nikel Kelas Satu dari Laterit Kadar Rendah dengan Kapasitas 20.000 ton/tahun
AHMAD BADAWI K R, Indra Perdana, S.T., M.T., Ph.D

(Rrarancanganvkalrik loagamaikel Kelas diearbhatarit Berkadar Rendah

BAB VII SPESIFIKASE ALAT .ottt 68
7.1.1 Nickel-Cobalt Organic Extractor (EX-01) .........ccceeevernnnne. 69
7.1.2 Nickel-Cobalt Aqueous Extractor (EX-02)..........ccccceverunnne. 69
7.1.3 Cobalt Extractor (EX-03).......cccccceiiiiiiiiiiieiii e 70
7.1.4 Cobalt Aqueous Extractor (EX-04).......cccccoevveviveiieeieeinnnn. 70
7.1.5 Decanter (D-01).....cccccciiiiiiiiieiiiesee e 71
7.1.6  Decanter (D-02).......cccccviiiiiiiieiiiecie e 71
7.1.7  Decanter (D-03).....ccccceiiiiiiieiieiiiesee e 72
7.1.8  Decanter (D-04) .....cccccooviiiiiiiiieieiiee s 72
7.1.9 Nickel Electrowinning (EW-01).......ccccoovviiviveieniieiresr e 73
7.1.10 Cobalt Electrowinning (EW-02).........cccccoeviveieiieinerneiene 73
7.0.11 MiXer (M-01) ..o 74
7.1.12 Slaked Lime Mixer (M-02).......cccccoevieieiiieiieie e 74
7.1.13 NaOH Mixer (M-03) ......ccccoiiiiineieiieseeee e 75
7.1.14 Tangki Penyimpanan HCI 36% (T-04).......ccccccevevvvevvenene. 75
7.1.15 Co0ler (C-01) ..ot 76
7.1.16 Co0ler (C-02).....ccoiiieieeie et 76
7.1.17 Co0ler (C-03) ....cocieieeieeie et 77
7.1.18 C00ler (C-04) .....coiiiieieieei et 78
7.1.19 Vaporizer (V-01) ... 79
7.1.20 Gudang Penyimpanan Laterit (G-01)........ccccocevvivivnnnnnnn 80
7.1.21 Gudang Slaked Lime (G-02) ........cccevverierenenencniesiseeeee, 80
7.1.22 Gudang Penyimpanan NaOH (G-03).........cccccovvinvinnnnnnn. 80
7.1.23 Gudang Penyimpanan Nikel Katoda (G-04) .........c..cccceue... 81
7.1.24 Gudang Penyimpanan Cobalt Katoda (G-06)..................... 81
7.1.25 Gudang Penyimpanan SDS (G-06).........ccccceeerirenirenennnnn. 81
7.1.26 Belt Conveyor-01 (BC-01).....ccccoovmiiiiriiieieniene e 82
7.1.27 Belt Conveyor-02 (BC-02)........ccocviiieieieienene e 82
7.1.28 Belt Conveyor-03 (BC-03).....ccccvimiririeeieniene s 82
7.1.29 Belt Conveyor-04 (BC-04).....cccccceoveiiiieiieieeie e 83

Ahmad Badawi Kasyfur Rahman 15/385144/TK/43806
Muhammad Hidayatullah 15/385177/TK/43839
Vi



Prarancangan Pabrik Nikel Kelas Satu dari Laterlt Kadar Rendah dengan Kapasitas 20.000 ton/tahun
AHMAD BADAWI K R, Indra Perdana, S.T., M.T.,

&mraagaw@mE@bfdis |lgagamdmlksal/)é£la§4.tdanbLa&&mt Berkadar Rendah

7.1.30 Belt Conveyor-05 (BC-05).....cccccceiieiieieiieieeie e 83
7.1.31 Belt Conveyor-06 (BC-06)........cccccvuevveieiiieiieie e 83
7.1.32 POmMPa-0L1 (P-01)....ccccoviiiiiiiiieneieese e 84
7.1.33 POMPAa-02 (P-02).....ccccoriiiiirieiiiseiee e 84
7.1.34 PomMpPa-03 (P-03).....ccccoriiiiiieieieseieese e 85
7.1.35 POmMPa-04 (P-04).....c.cooiiiiiiiiiiisineeie e 85
7.1.36 POMPAa-05 (P-05)......cccciiiiiiiiiiinirieeeese e 86
7.1.37 POmMPa-06 (P-06).......cccereriiririiriiiinieieieesesee e 86
7.1.38 POmMPa-07 (P-07)...ccuiiiiiiieiiiesieeeee e 87
7.1.39 POmpPa-08 (P-08).......ccceiiiiiiriiriiniiniieieieie e 87
7.1.40 Pompa-09 (P-09).......cooeiiiiiiiiieiinieeeiee et 87
7.1.41 PompPa-10 (P-10).....cccoiriiiiiniinieiinieeieeee e 88
7.1.42 POMPAa-11 (P-11) .o 88
7.1.43 POMPA-12 (P-12)...cciiiiiiiiieiieeseeee e 89
7.1.44 POmMPa-13 (P-13)...cciiiiieiiieieneseiee e 89
7.1.45 POMPA-14 (P-14) ..o 90
7.1.46 POmMPa-15 (P-15) ... 90
7.1.47 PomMpPa-16 (P-16).......cccoueiiiriiieesiiieeseseeee e 91
7.1.48 POMPAa-17 (P-17)cccciiiieiieieice e 91
7.1.49 PompPa-18 (P-18).....cccccoueiiiieieiesieiee s 92
7.1.50 Pompa-19 (P-19)....cccceieiiiieiceseiee e 92
7.1.51 Pompa-20 (P-20).......cccouiiiiiiiieiesieiee s 93
7.1.52 POMPAa-2L (P-21).c.ccciiiiiiiiiieieeseiee s 93
7.1.53 FIotasi (FL-01).....ccccoiiirieiiirieieeseiee e 94
7.1.54 FIotasi (FL-02).....c..ccccoriiiiiirieieeseriee s 94
7.1.55 FIOtasi (FL-03).......covivieereereeeieseeeesesessesseeseeseesssseeseseennen. 95
7.1.56 FIOtasi (FL-04).....ccccooiriiiiiiiiieeienieese e 96
7.1.57 Rotary Drum Vacuum Filter (RF-01).....c.cccccecvviiviveircene. 96
7.1.58 Reactor Autoclave (RAC-01) ....cccccevveviiiiiiieesee e 97
7.1.59 Reactor Neutralizer (RN-01) ....ccccoevviiiiieieee e 97

Ahmad Badawi Kasyfur Rahman 15/385144/TK/43806
Muhammad Hidayatullah 15/385177/TK/43839
vii



Prarancangan Pabrik Nikel Kelas Satu dari Laterit Kadar Rendah dengan Kapasitas 20.000 ton/tahun
AHMAD BADAWI K R, Indra Perdana, S.T., M.T., Ph.D

PrarancaaganviRalmak logamddikel/ Kelasdtaarpb.aterit Berkadar Rendah

7.1.60 Tangki Penyimpanan H,SO498% (T-01)......cccoovvvrvrnnnnnn 98
7.1.61 Tangki Penyimpanan Minyak Pinus (T-02)........c.cc.cceevneee. 98
7.1.62 Tangki Penyimpanan ND (T-03) ......ccccceviieneninieniiesieen 99
7.1.63 Tangki Penyimpanan HCI 36% (T-04).........cccccocvnvrivrnnnnnn. 99
7.1.64 Bin Laterit (B-01)......cccooiireiiriiinieieeese s 100
7.1.65 Bin Lime (B-02) .....ccooooiiiiiiieiieieeee e 100
7.1.66 Bin Lime (B-02) .....ccooooiiiiiiieiceneiee e 101
7.1.67 Furnace (F-01).....cccccooiiiiiieiieiieie e 101
7.1.68 Bucket Elevator-01 (BE-01)......cccccevveviivivieiieeiie e 102
7.1.69 Bucket Elevator-02 (BE-02)........cccccovevivviivesiieeiiecie e 103
7.1.70 Bucket Elevator-02 (BE-02)........cccccoevivvivieiiieeiieeii e 103
BAB VI UTILITAS. .ot 104
8.1  UnitPenyediaan Al ........cccooiiiiiiiiiieiiie e 104
8.2  Unit Penyedia Udara Instrument..........c.cccccoeovivieiiieciiesnnnn, 123
8.3  Unit Penyedia dan Pendistribusian ListriK.............c.cccccceun.e. 125
BAB IX TATA LETAK PABRIK ... 132
9.1 Tata Letak Keseluruhan ..........ccccoooeiiiiiinieneneee e 132
9.2  Tata Letak Alat ProSes........ccccooeiiiiieniiin e 133
BAB X PERTIMBANGAN ASPEK KESELAMATAN ......cccccevvvenen. 134
10.1 Safety,Health, and Environment.............cccooeeviiiiiieiecieennn, 134
10.2  Sistem Manajemen SHE ............ccccoiiiiiiic i 137
10.3  Sistem Manajemen LingKungan .........c..ccccovveeviieiiieiiesieeniens 141
10.4  Departemen HSE ... 144
10.5 Identifikasi Hazard Bahan............ccociiiiiiiiniencnenec e 148
10.6 Identifikasi Potensi Paparan Bahan Kimia...........c...cccccocueene.. 164
10.7 Identifikasi Hazard Proses dan Peralatan ..............cc.cccovevnen, 176
10.8 Identifikasi Hazard Limbah ............ccoccooviiniiniiccns 216
10.9 Identifikasi Hazard Plant Layout ...........cccccvvvevviieiiecncee, 221
BAB Xl ORGANISASI PERUSAHAAN......ccooe e, 231

Ahmad Badawi Kasyfur Rahman 15/385144/TK/43806
Muhammad Hidayatullah 15/385177/TK/43839
viii



Prarancangan Pabrik Nikel Kelas Satu dari Laterit Kadar Rendah dengan Kapasitas 20.000 ton/tahun
AHMAD BADAWI K R, Indra Perdana, S.T., M.T., Ph.D

PrarancaaganviRalmak logamddikel/ Kelasdtaarpb.aterit Berkadar Rendah

11.1 Tugas, Pendidikan dan Wewenang...........cccoceverenerennnnnnnns 233
BAB XI1 ANALISIS EKONOMI ...t 256
12.1 Modal Tetap (Fixed Capital Investment)...........cccocevvvrvnnnnns 256
12.2 Biaya Produksi (Manufacturing Cost) ........cccccocevenvrvnininnnnns 274
12.3 Modal Kerja (Working Capital) ........ccccoovviiiininiiiiiiin, 282
BAB X1 KESIMPULAN ..ottt 290
DAFTAR PUSTAKA ..o 291

Ahmad Badawi Kasyfur Rahman 15/385144/TK/43806
Muhammad Hidayatullah 15/385177/TK/43839



