
PRA RANCANGAN PABRIK SODIUM CHLORIDE INDUSTRI DARI AIR LAUT

MENGGUNAKAN MULTIPLE EFFECT EVAPORATOR
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1 F-110 GUDANG PENYIMPANAN NaOH1 F-110 GUDANG PENYIMPANAN NaOH

4 M-120 MIXER-14 M-120 MIXER-1

5 L-121 POMPA-15 L-121 POMPA-1

6 F-130 GUDANG PENYIMPANAN Na2CO36 F-130 GUDANG PENYIMPANAN Na2CO3

9 M-140 MIXER-29 M-140 MIXER-2
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FLOWSHEET PRA RANCANGAN PABRIK SODIUM CHLORIDE INDUSTRI  

DARI AIR LAUT MENGGUNAKAN MULTIPLE EFFECT EVAPORATOR

PROGRAM STUDI TEKNIK KIMIA

FAKULTAS TEKNIK DAN SAINS

UNIVERSITAS PEMBANGUNAN 

NASIONAL “VETERAN” JAWA TIMUR

2024

10 L-141 POMPA-210 L-141 POMPA-2

15 H-230 CLARIFIER15 H-230 CLARIFIER

16 L-231 POMPA-516 L-231 POMPA-5

17 V-310 EVAPORATOR-117 V-310 EVAPORATOR-1

22 E-331 BAROMETRIC CONDENSOR22 E-331 BAROMETRIC CONDENSOR

23 G-332 JET EJECTOR23 G-332 JET EJECTOR

24 L-333 POMPA-824 L-333 POMPA-8

25 S-340 CRYSTALIZER25 S-340 CRYSTALIZER

26 F-341 HOPPER INTI KRISTAL NaCl26 F-341 HOPPER INTI KRISTAL NaCl

29 H-350 CENTRIFUGE29 H-350 CENTRIFUGE

31 B-410 ROTARY DRYER31 B-410 ROTARY DRYER

32 G-411 FAN UDARA32 G-411 FAN UDARA

34 E-413 HEATER34 E-413 HEATER

35 H-414 CYCLONE35 H-414 CYCLONE

36 J-415 SCREW CONVEYOR36 J-415 SCREW CONVEYOR

38 C-420 BALL MILL38 C-420 BALL MILL

39 F-430 STORAGE TANK GARAM INDUSTRI39 F-430 STORAGE TANK GARAM INDUSTRI

37 J-416 BUCKET ELEVATOR-337 J-416 BUCKET ELEVATOR-3

Steam Condensate 

Return
Tekanan (atm)

Keterangan :

Cooling WaterTemperatur (°C)

Aliran Massa(kg/jam) Cooling Water Return

Process WaterSteamS

SCR

CW

CWR

PW

Waste Water Treatment
WW

T

Steam Condensate 

Return
Tekanan (atm)

Keterangan :

Cooling WaterTemperatur (°C)

Aliran Massa(kg/jam) Cooling Water Return

Process WaterSteamS

SCR

CW

CWR

PW

Waste Water Treatment
WW

T

19 V-320 EVAPORATOR-219 V-320 EVAPORATOR-2

11 L-211 POMPA-311 L-211 POMPA-3

12 F-210 TANGKI PENYIMPANAN AIR LAUT12 F-210 TANGKI PENYIMPANAN AIR LAUT

2 J-111 BELT CONVEYOR-12 J-111 BELT CONVEYOR-1

7 J-131 BELT CONVEYOR-27 J-131 BELT CONVEYOR-2

13 L-212 POMPA-413 L-212 POMPA-4

14 R-220 REAKTOR14 R-220 REAKTOR

18 L-311 POMPA-618 L-311 POMPA-6

20 L-321 POMPA-720 L-321 POMPA-7

21 V-330 EVAPORATOR-321 V-330 EVAPORATOR-3

3 J-112 BUCKET ELEVATOR-13 J-112 BUCKET ELEVATOR-1

8 J-132 BUCKET ELEVATOR-28 J-132 BUCKET ELEVATOR-2

33 D-412 MOLECULAR SIEVE33 D-412 MOLECULAR SIEVE

27 J-342 BELT CONVEYOR-327 J-342 BELT CONVEYOR-3

28 J-343 BUCKET ELEVATOR-328 J-343 BUCKET ELEVATOR-3

30 L-351 POMPA-930 L-351 POMPA-9

1 2 3 4 5

MgCl

CaSO4

NaCl

MgSO4

H2O 0.5819255506 24.2468979400 31.5209673219 0.1196562487 36.0177395055

NaOH 29.0962775280 29.0962775280

Na2CO3 11.9656248693

Impuritis

CaCO3

Ca(OH)2

MgCO3

Mg(OH)2

Na2SO4

Solid NaCl

Uap

TOTAL 29.6782030785 24.2468979400 60.6172448499 12.0852811180 36.0177395055

KOMPONEN
Aliran Massa (kg/jam)

6 7 8 9 10 11

26.0825654946 0.4346659540 0.0086933191 0.4259726349 0.8306466380

13.0412827473 1.6497222675 0.0329944454 1.6167278222 3.1526192533

4665.5189028552 4697.0043192854 93.9400863857 4603.0642328997 4690.5399449689

8.1508017171 0.1358331106 0.0027166622 0.1331164484 0.2595770744

35.8968746079 158370.6586306680 158370.6586306680 3167.4131726134 155203.2454580550 106034.9653406270

2.3363700944 0.0587823272 2.2775877673 4.4527483252

11.9656248693 2.9391163579 0.0587823272 2.8803340308 5.6166513600

0.0000097810 0.0000097810 0.0000068467 0.0000029343 0.0000057219

7.3862845438 5.1703991806 2.2158853631 4.3209764581

0.7355815278 0.5149070695 0.2206744583 0.4303151938

0.9602848792 0.6721994154 0.2880854637 0.5617666543

18.9263376710 13.2484363697 5.6779013013 11.0719075375

21.3469417170 0.4269388343 20.9200028827 40.7940056212

47.8624994772 163083.4521932640 163124.5140978580 3281.5481157963 159842.9659820620 110796.9965054330

12 13 14 15 16 17

0.8306466380 0.8306466380

3.1526192533 3.1526192533

4690.5399449689 4690.5399449689

0.2595770744 0.2595770744

55303.5092974559 4572.0532542851
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0.0000057219 0.0000057219

4.3209764581 4.3209764581

0.4303151938 0.4303151938

0.5617666543 0.5617666543

11.0719075375 11.0719075375

40.7940056212 40.7940056212

50731.4560431708 50731.4560431708 50731.4560431708 50731.4560431708

50731.4560431708 60065.5404622624 50731.4560431708 9334.0844190916 50731.4560431708 50731.4560431708

Aliran Massa (kg/jam)

1 2 3 4 5

MgCl
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NaOH 29.0962775280 29.0962775280

Na2CO3 11.9656248693

Impuritis

CaCO3

Ca(OH)2

MgCO3

Mg(OH)2

Na2SO4

Solid NaCl

Uap

TOTAL 29.6782030785 24.2468979400 60.6172448499 12.0852811180 36.0177395055
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Aliran Massa (kg/jam)
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26.0825654946 0.4346659540 0.0086933191 0.4259726349 0.8306466380
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2.3363700944 0.0587823272 2.2775877673 4.4527483252

11.9656248693 2.9391163579 0.0587823272 2.8803340308 5.6166513600
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7.3862845438 5.1703991806 2.2158853631 4.3209764581

0.7355815278 0.5149070695 0.2206744583 0.4303151938

0.9602848792 0.6721994154 0.2880854637 0.5617666543

18.9263376710 13.2484363697 5.6779013013 11.0719075375

21.3469417170 0.4269388343 20.9200028827 40.7940056212

47.8624994772 163083.4521932640 163124.5140978580 3281.5481157963 159842.9659820620 110796.9965054330

12 13 14 15 16 17

0.8306466380 0.8306466380

3.1526192533 3.1526192533

4690.5399449689 4690.5399449689

0.2595770744 0.2595770744

55303.5092974559 4572.0532542851

4.4527483252 4.4527483252

5.6166513600 5.6166513600

0.0000057219 0.0000057219

4.3209764581 4.3209764581

0.4303151938 0.4303151938

0.5617666543 0.5617666543

11.0719075375 11.0719075375

40.7940056212 40.7940056212

50731.4560431708 50731.4560431708 50731.4560431708 50731.4560431708

50731.4560431708 60065.5404622624 50731.4560431708 9334.0844190916 50731.4560431708 50731.4560431708

Aliran Massa (kg/jam)

18 19 20 21 22 23

0.8306466380 0.7891143061 0.0415323319 0.0000415323

3.1526192533 2.9949882906 0.1576309627 0.0001576310

93.8294670682 89.1379937148 4.6914733534 0.0046914734

0.2595770744 0.2465982207 0.0129788537 0.0000129789

1593.8638062943 1514.1706159796 79.6931903147

4.4527483252 4.2301109089 0.2226374163 0.0002226374

5.6166513600 5.3358187920 0.2808325680 0.0002808326

0.0000057219 0.0000054358 0.0000002861 0.0000000003

4.3209764581 4.1049276352 0.2160488229 0.0002160488

0.4303151938 0.4087994341 0.0215157597 0.0000215158

0.5617666543 0.5336783216 0.0280883327 0.0000280883

11.0719075375 10.5183121607 0.5535953769 0.0005535954

40.7940056212 38.7543053401 2.0397002811 0.0020397003

0.9334084419 0.9334084419 7575.8333343333 1671.2252685401 7575.8333343333 7.5758333343

72.1015781984

0.9334084419 0.9334084419 9335.0178275335 3342.4505370803 7663.7925589934 79.6856775671
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CaSO4
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NaOH 29.0962775280 29.0962775280

Na2CO3 11.9656248693

Impuritis

CaCO3

Ca(OH)2

MgCO3

Mg(OH)2

Na2SO4

Solid NaCl

Uap

TOTAL 29.6782030785 24.2468979400 60.6172448499 12.0852811180 36.0177395055

KOMPONEN
Aliran Massa (kg/jam)
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26.0825654946 0.4346659540 0.0086933191 0.4259726349 0.8306466380

13.0412827473 1.6497222675 0.0329944454 1.6167278222 3.1526192533
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50731.4560431708 60065.5404622624 50731.4560431708 9334.0844190916 50731.4560431708 50731.4560431708

Aliran Massa (kg/jam)

18 19 20 21 22 23

0.8306466380 0.7891143061 0.0415323319 0.0000415323

3.1526192533 2.9949882906 0.1576309627 0.0001576310

93.8294670682 89.1379937148 4.6914733534 0.0046914734

0.2595770744 0.2465982207 0.0129788537 0.0000129789

1593.8638062943 1514.1706159796 79.6931903147

4.4527483252 4.2301109089 0.2226374163 0.0002226374

5.6166513600 5.3358187920 0.2808325680 0.0002808326

0.0000057219 0.0000054358 0.0000002861 0.0000000003

4.3209764581 4.1049276352 0.2160488229 0.0002160488

0.4303151938 0.4087994341 0.0215157597 0.0000215158

0.5617666543 0.5336783216 0.0280883327 0.0000280883

11.0719075375 10.5183121607 0.5535953769 0.0005535954

40.7940056212 38.7543053401 2.0397002811 0.0020397003

0.9334084419 0.9334084419 7575.8333343333 1671.2252685401 7575.8333343333 7.5758333343

72.1015781984

0.9334084419 0.9334084419 9335.0178275335 3342.4505370803 7663.7925589934 79.6856775671

24 25 26 27

0.0000411170 0.0414907996 0.0415319166 0.0415319166

0.0001560547 0.1574733317 0.1576293864 0.1576293864

0.0046445586 4.6867818801 4.6914264387 4.6914264387

0.0000128491 0.0129658749 0.0129787239 0.0129787239

0.0000000000 7.5916121163 7.5916121163 7.5916121163

0.0002204110 0.2224147788 0.2226351899 0.2226351899

0.0002780242 0.2805517354 0.2808297597 0.2808297597

0.0000000003 0.0000002858 0.0000002861 0.0000002861

0.0002138883 0.2158327741 0.2160466624 0.2160466624

0.0000213006 0.0214942439 0.0215155445 0.0215155445

0.0000278074 0.0280602444 0.0280880518 0.0280880518

0.0005480594 0.5530417815 0.5535898409 0.5535898409

0.0020193033 2.0376605808 2.0396798841 2.0396798841

7.5000750010 7568.2575009990 7575.7575760000 7575.7575760000

7.5082583750 7584.1068814263 7591.6151398013 7591.6151398013

1 2 3 4 5

MgCl

CaSO4

NaCl

MgSO4

H2O 0.5819255506 24.2468979400 31.5209673219 0.1196562487 36.0177395055
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FLOWSHEET UTILITAS UNIT PENGOLAHAN AIR
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2024

NO KODE ALAT NAMA ALATNO KODE ALAT NAMA ALAT

1 F-110 BAK PENAMPUNG AIR SUNGAI1 F-110 BAK PENAMPUNG AIR SUNGAI

6 M-220 TANGKI FLOKULASI6 M-220 TANGKI FLOKULASI

8 H-310 CLARIFIER8 H-310 CLARIFIER

9 F-311 BAK PENAMPUNG FLOK9 F-311 BAK PENAMPUNG FLOK

12 H-320 SAND FILTER12 H-320 SAND FILTER

13 F-321 BAK PENAMPUNG AIR BERSIH SANDFILTER13 F-321 BAK PENAMPUNG AIR BERSIH SANDFILTER

18 H-340 TANGKI ANION EXCHANGER18 H-340 TANGKI ANION EXCHANGER

19 F-341 BAK PENAMPUNG AIR BERSIH19 F-341 BAK PENAMPUNG AIR BERSIH

20 L-342 POMPA-920 L-342 POMPA-9

25 P-352 COOLING TOWER25 P-352 COOLING TOWER

22 L-344 POMPA-1122 L-344 POMPA-11

14 L-322 POMPA-614 L-322 POMPA-6

15 L-323 POMPA-715 L-323 POMPA-7

2 L-111 POMPA-12 L-111 POMPA-1

10 F-312 BAK PENAMPUNG AIR JERNIH CLARIFIER10 F-312 BAK PENAMPUNG AIR JERNIH CLARIFIER

16 H-330 TANGKI KATION EXCHANGER16 H-330 TANGKI KATION EXCHANGER

17 L-331 POMPA-817 L-331 POMPA-8

21 L-343 POMPA-1021 L-343 POMPA-10

23 F-350 BAK PENAMPUNG COOLING WATER RETURN23 F-350 BAK PENAMPUNG COOLING WATER RETURN

24 L-351 POMPA-1224 L-351 POMPA-12

4 M-210 TANGKI KOAGULASI4 M-210 TANGKI KOAGULASI

11 L-313 POMPA-511 L-313 POMPA-5

26 L-353 POMPA-1326 L-353 POMPA-13

27 F-354 BAK PENAMPUNG COOLING WATER27 F-354 BAK PENAMPUNG COOLING WATER

28 L-355 POMPA-1428 L-355 POMPA-14

29 V-410 BOILER29 V-410 BOILER

3 L-112 POMPA-23 L-112 POMPA-2

7 L-221 POMPA-47 L-221 POMPA-4

L-111

F-110F-110

L-112

M-210

Al2SO4

M-220

PAC

M-220

PAC

H-310H-310H-310

F-311F-311

F-312F-312

L-313

F-321F-321

H-320

L-344

L-323

L-322

F-354F-354

P-352

Bekas Air Pendingin

(CWR)

Udara

P-352

Bekas Air Pendingin

(CWR)

Udara

L-353

H-330H-330 H-340H-340

L-331

F-341F-341

F-324F-324

Disinfektan

Sungai

L-342

Boiler

V-410

L-343

PLANT

L-355
F-350F-350

L-351

Steam Condensat

(SC)Air Proses

Cooling Water

L-221

L-111

F-110

L-112

M-210

Al2SO4

M-220

PAC

H-310

F-311

F-312

L-313

F-321

H-320

L-344

L-323

L-322

F-354

P-352

Bekas Air Pendingin

(CWR)

Udara

L-353

H-330 H-340

L-331

F-341

F-324

Disinfektan

Sungai

L-342

Boiler

V-410

L-343

PLANT

L-355
F-350

L-351

Steam Condensat

(SC)Air Proses

Cooling Water

L-221

L-211

5 L-211 POMPA-35 L-211 POMPA-3
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