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who need some information in this report.

Surabaya, Decemeber 8™ 2006

The authors

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



CONTENTS
COVERPAGE ... e seme et nsem e n e enanasr 1
LEGALIZATION SHEET..........co e ccereceiereescese s e ne s s anasns i
PREFAQGE . ...t eeetese et nness s s s ase e te s sbeaasan it ssnmesimane iv
CONTENTS . .ttt memea et e ee e e e ams et etenen e mamas s enememeemranane vi
LISTOF FIGURES ...t et rme e cnn e ere e saems e s s esne Xi
LISTOF TABLES ...t revcecen e sssaene s tenascenenace s sens s asanmses s e amnmesens Xii
ABSTRACT .....oooirerreresssei st s sssress et sscasses s sensb s et e sead s ersmeasnas Xiii
CHAPTERL INTRODUCTION ....... oo cenrsessieareetnarncsae et eecacanss 1
L1 History of COmPANY........c.ccocoiiernrrireiscireverineaessacneaes 1
L1.1.  General History of Unilever Establishing...................... I
1.1.2.  History of Unilever in Indonesia ...............ccoccooveneeee 2
L13. P.T. Unilever Indonesia, T ......cooooeimeeeeeee 4
12. Plant LOCation..................ooceueereeeercerreaseecee i emnnannes 4
L2.1.  PlantLayOul.......coommmiiiiieieeeeeee et eeeiaas 6
13. Products of P.T. Unilever Indonesia.............................. 6
14. Objectives of Field Practical Work........................... 8
L5. Brief Description of Production Process ..................... 9
CHAPTERIL LITERATUREREVIEW ... 11
IL1. S0P ..o nenan 11
[L1.1. The History and Process of Soap Making .................. 11
.12, TheUsesof S0aP.......occcommmmecmreeeeeeeieeeec e, 13
IL1.3. General Process in Soap Making................ocoeoceeeeee.. 14
n2. Glycerol ... 18
2.1, Apphicalion... ... 18
IL3. Olland Fats........ocovmormmeiceieeec e 19
31 Glycerides.......oooeeemee e 20
[£3.1.1. Taglycenides. ... oo rcanreeeeneemenens 20
11.3.1.2. Mono and Diglycerides..........c.cocoooeoccraevnceneeenns 20
[L3.2.  Fatty ACHES........o.oooeoevvesreeeerrsossereesemeesesasssreeeessesmn 21
1.32.1. Satwated Fatty Acids.........ooooimeee. 22
11.3.2.2. Unsaturated Fatty Acids.............oooooiineiecn, 23
IL4. Chemical Properties of Qilsand Fats ....................._. 24
11.4.1. Reactions of Fats and Fatty Acids ......... ... 24
HA1.1. Hydrobysis.......cooiiee e 24
I1.4.12. EstenifiCation............cccoveeeeecemeueeeeereeceeeee e ceneeas 25

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



Contents vit
.4.1.3. Inesterification......... 25
11.4.1.4. Saponification with Alkaims . ...26
[L4.1.5. Hydrogenation ............c.ccccvmverrmememmmsmncansenssssmasasnnans 27
1.4.1.6. ReBUCHON..........ooveecemeieneencecenenracreemsnesenneaamsrsnenamasans 27
11.4.1.7. Pyrolysis........oooooeeeeeeeeene 27
418 OXBAAHON ........cocvveverecmcnnccrencncerensnaressssssamesasasasasanas 28
11.42. Characteristics Value of Oil and Fat..........cooeeeneneeee. 28
I14.2.1. Acid Number............ccoooimmmeeecice s 29
11.4.2.2. Saponification Number..........cooomeoeimrieemeeerccneeies 29
TLA23. ESter NUmDET ......c.vovoveremiceceecsmcnnemecnsnnessnssssrasnasasess 30
11.4.2.4. Todine Number ..o e 30
IL5 Physical Properties of Oil and Fat .............cocooceieaece 30

CHAPTER HI. RAW MATERIALS ......oooooceeecececcemecearernsnscsnenrassassnmsacacess 34
[IL1. MamRawMatenials............ocooniemmmmrmnceeeecenencenns 34
NL11. RCN (Refined Coconut Natwral)............ 34
lIL1.2. RBDPKO (Refmed Bleached Deodorized Palm Kemel

(6 /1 ) OO .35
H1.13. RBDPOS (Refined Bleached Deodonzed Palm Oil

Stearme).........cccoceevemeereeeeeees .35
111.1.4. NaOH solutionof48%................ eeremeennenenas 36
IIL2.  Additional Raw Matenals.. remereeateranns 36
H1.2.1. Brine SORON.........ooimcceeececcrereeneeceeaeennas 37
ML2.2. HClSolutionof32%.................... 37
HI23. FAT =70 e eeaesesavssnssems e 37
IL2.4. POIYIET. .........ooenceeececninaimerecacnnae s nsnsseesanaeanas 38
MI25. Girc ACIH.......cooveeeereieeeee e ceercas s eaeeae 38
ML26. Versene220 ........ooorooereiicecieiriiccecosimiiecssnsnrsenanares 38
HL27. Turpinal......... - . 38

CHAPTER IV. PROCESS DESCRIPTION.............commeueee.n-. 39
IV.1.  Processing Unit.........ccoveeerrermmeee- 39
IV.1.l. Blending Unit................ 40
IV.12. Continuous Soap Making (CSM) Process................... 40
IV.13. LyeTreatment UDft...........ccoooiiirmminrinciainsssnnarasnasanaad 46
IV.14. Crude Glycerin Unit.............. . ...50
IV2. FinishingUnit ._.............cccccococcece. 53
IV.2.1. Drying Unit... reeeeees b enssasasaenasnase 54
IV22. PackingLineUnit............... 55

CHAPTER V. EQUIPMENT SPECIFICATION... ... 59
V.1 Equipment Specification in Contimious Soap Makmg

(CSM) Unit................
V2. Equipment Specification in Lye Treatment Unit......... 65
V3. Equipment Specification in Crude Glycerin Unit........67

CHAPTER V1. PRODUCTS AND WASTES... 75

VLl. Products..........c.......... . 75

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



C viii
VLI1.1. Main Products 75
VI12, SideProduct..............ocooocoooooeeeeevceneeenemanencsecneeens 76
V1.2 WAEBSEES..........voceecscomacrersrsermemsmssre srasssssssasmasassacssssasones 76

CHAPTER VIL QUALITY CONTROL ..o eeeenmeneesenenne 78
VILl. Raw Materials Analysis.............ccooecrmmmcmcmrarsremrmrreas 78
VIL1.1. Moisture Content Determination ............cccccccceeasnensens 78
VIL1.2. Free Fatty Acid (FFA) Content Determination............ 79
VIL1.3. Acid Value Determination.................ccooumverrmreseenasnanans 79
VIL.14. Refractive Index Determination................occccecvevemeennns 80
VIL.1.5. Color Determination...............cc.coosereerereemrereeeereeneneaenes 80
VI1.1.6. Saponification Value Determination ........................... 81
VIL1.7. Cuand Fe Content Determination.................ccoceeueee. 81
VI1.1.8. Dirt Content DetermiBation..............cccccoceericemsiaiasninns 85
VIL1.9. NaOH Content Determination................ccoeeceueerecrunnaas 86
VIi2. Intermediate Product ABalyYSiS........oooooeoororemeeereereeeenecs 86
Vil.2.1. Glycerin Content Detenmination..............cccccceeemnees 87
VI1.2.1.1.Glycerin Content Determination in Spent Lye, Washed

Soap, Neat Soap, or Comis........... 87
VIL.2.1.2.Glycerin Content Determination in Washed Soap Neat
S0ap, or CoOMs.........ooooereeeeecarceecenerecre s semnm e enee 88
VIL2.2. NaCl Content Determination...........cccoooemeememececacecncs 89
VI1.2.2.1. NaCl Content Determination in Spent Lye................. 89
Vil.2.2.2.NaCi Content Determination in Washed Soap or Neat
S0P ... 89
VIL.2.3. Ash Content Determination.............occcoovooveerereecaseeces 91
VII.2.3.1.Ash Content Determination in Crude Glycerin..._........ 91
ViL.2.4. MONG (Molekad Olgamk Non Gliserol) Content
Determination 91
V11.2.4.1. MONG Content Determination in Crude Glycenn.... 91
VIL2.5. Sugar Content Determination ........ 92
VI1.2.6. Moisture Content Determination ..............ococeveceemenene. 92
VIL2.7. Free Alkali (FA) Content Determination..................... 92
VII.2.7.1.Free Alkali (FA) Content Determination in Spent Lye
..................................................................................... 92
VI[.2.7.2 Free Alkali (FA) Content Determination in Washed
Soap, Neat Soap, and Comis...................co.......... 93
VIL2.8. Total Fatty Matter (TFM) Content Determination ......93
Vil.2.8.1.Total Fatty Matter (IFM) Content Determination in
Spent Lye...... 93
VIii2.82.Total Fatty Matter (TFM) Content Determination in
Spent Lye using Alcohol Method...................... 94
VII2.83 Total Fatty Matter (TFM) Content Determination in
Spent Lye using Water Method ... 95
VI1.2.9. Free Fatty Acid (FFA) Content Determination in Spent
LY@ et 95
VI1.3. Finished Product Analysjs .96
VIL3.1. Free Alkali (FA) Content Determination in Soap....... 96

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



Vil.32. Free Fatty Acid (FFA) Content Determination in Soap
.................................................................................. 9

VIL33. Total Fatty Matter (TFM) Content Determination in
.......................................................................... 96

VI134. NaCl Content Determination ..... - 96
ViL34.1. NaCl Content Determination in Soap...........cc......... 97
VIL3.42. NaCl Content Determination in Crude Glycenn ..... 97
VIL3.5. Glycerol Confent Determination................oococeeeee.. 97
VIL3.5.). Glycerol Content Determination in Soap.................. 97
VIL3.5.2. Glycerol Content Determination in Crude Glycerin 97
VII3.6. Free Alkali (FA) Content Determination in Crude
GIYCEIIN ...t n st ennanaes 98

Vil3.7. Gas Chromatography Analysis for Soap................. 98
VI1.3.8. Physical Analysis of S0ap..........coveeimecninrnrincacnnans 99
CHAPTER VIILUTILITY AND WASTE TREATMENT .. 102
VILL,  Utility Supply.....coooeeeeeeeeecee e 102
VIIL1.1. Electricity Supply ...................... - 102
VIIL12. Steam Supply ..o 103
VIIL.1.2.1. Boiler Feed Water Treatment ... 103
VIi1.1.2.2. Boiler Specification ...............ccoccococeccereaomnsemsmensncees 105
VILL.23. FUels.........eooeveevevemecieeecccecvnsnecscccncsccrnnmnnennns 107
VHL13. Water Supply ..o, 107
VIIL14. Compressed Air Supply..... ; .. 108
VIIL.1.5. Cooling Media Supply .......cccc.occvvmrmveecrecrrenennanns 109
VIL2. Waste Treatment..........ccooocorcrririnmisiccccecereneanncaas 111
CHAPTER IX. MANAGEMENT SYSTEM  AND  ORGANIZATION
STRUCTURE...... eememeeeanserennarasanas 116
IX.1. Capitalizing Stracture...............ccoceeeeeeecerencrcrcnnase 116
X2 tribution Product Structure..............cccooveervsnas 116
IX3. Company Organizational Structure ............coee..... 116
X4. Employee Structure.................... . 119
IX4.1. Fixed Employee................. . 119
IX42  Casual Employee...........ccoooaaririnseneas 121
IX5. Works Regulation .. ..., 122
X501, Work THRE.....ooooeeeeeemeeeee e ccerncccnne 122
IX52. Working Safety and Healthy ... 123
CHAPTER X. SPECIAL ASSIGNMENT ... crcccencnene 128
X1 Introduction................ooreremeemeeeemiieee e 128
X2 Objectives of the Special Assignment .................. 128
X3. Literature Review ...... ereveerasnraesons 129
X3.1. Definea Vacuum.............ccono..ee........ 129
X32. Liquid Ring Vacoum Pump (LRVP)...........cccec.cce. 130
X33. Cavitation..............cooerecrcemeecnne. 135
X.33.1. The Service Liquid Heat Exchanger....................... 137

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



Contents X

XA. The Condition of PS (Port Sunlight) 2 Evaporator

during the Evaporationt Process.............cccccoceeeene.. 139

X.5. Problems and Discussion.............ccccocouireeceuccecanac 142

CHAPTER XI. CONCLUSIONS ... e eeesie et eme e eeee 146
REFERENCES ... et ee s ot ma s s ne st e e sa e 148

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



List of Figures xi
LIST OF FIGURES
Figure L1.  Plant Location of P.T. Unilever Indonesia, Tbk. Surabaya............. 5
Figure L.2.  Plant Lay Out of P.T. Unilever [ndonesia, Tbk. Surabaya............. 8
Figore IL1.  Vacuum Spray Drying SyStefm..............cccovevevermmesecececrsvnnnacacns 17
Figare IL2.  Britannia Semi-Auntomatic Stamper.......................... 17
Figure IV.I. CSM Unit Process FIOW..........c.ouorrurrecccecececerecenecmceraenncnins 47
Figuwre IV.2. Lye Treatment Unit Process FIOW ..............ccoocoeiececcennncarnnnnns 48
Figure IV3. Crude Glycerin Process FIow ........o.ooocoeoeereeceeeeeeecaeae 51
Figure IV4. Packing Line Unit Process Flow...........coocoirccnnnne. 56
Figure VIIL1. Steam Distribution ............ 104
Figare VIIL2. PDAM Water Distribution .............cccoeoooroieeeeeecericccacccenaneans 108
Figure VIIL3. Flow Diagram of WWTP URit.........cooorrmerecerceceecccrrecececns 114
Figure VIIL4. Flow Diagram of New WWTP Umit ..o 114
Figure IX.1. Organizational Structure of P.T. Unilever Indonesia, Tbk,
SUBBDAYE. ..ot 120
Figure X.1.  Relationship between Gauge and Absolute Pressure.................. 129
Figure X.2. Principal of Vacuum Pump Operation...............o.coooeceeemcmrenennn. 130
Figure X.3. Single Stage PUmp ........c.ccoooiirimiiiiiiiiiinmeeicceisiea s 133
Figure X4. Double Stage Pump.................. R 133
Figare X.5. Cavitation Damage on a First Stage LRVP Impeller.................. 136

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



List of Tables xii
LIST OF TABLES

Table IL1.  Properties of The Most Common Fatty Acids..................cccconcn... 22
Table Il.2.  Characteristics of Some Qils and Fats..........covoveveeeevermrene. 28
Table II.1.  Specification of RCN (Refined Coconut Natural)........................ 34
Table I11.2.  Specification of RBDPKO (Refined Bleached Deodonized Paln

Kemel Oil) ...t e 33
Table 111.3.  Specification of RBDPOS (Refined Bleached Deodorized Palm Oil

SICAMNNE) .......eviiiicciet e sceremssesst s mene s s s snssasasenes 36
Table [[L4.  Specification of NaOH Solution..............cocorreoeinneceneerarcnenes 36
Table VIIL1. Compressor SpecifiCation............cccooeioercreeirieeeeneimceeeeececeneens 109
Table X.1.  Relative performance of LRVPs and Dry Vacuum Pumps ........ 134

Field Practical Work Report: P.T. Unilever Indonesia, Tbk.



ABSTRACT

Unilever was established in Indonesia on S December 1933, One year later,
on 15 December 1934, a soap factory named Lever’s Zeepfabricken N.V. was
built. In October 1936 a margarine factory with Blue Band brand was built at the
same location and named Van Den Bergh’s Fabrieken N.V.. On November 1941,
Unilever took over G. Dralle cosmetic company  Surabaya and named
Maatschapitjer Exploitate der Colibri Fabricken N.V. The Elida Gibbs cosmetic
factory in 1982 and Toilet Soap factory in 1990 in Rungkut Surabaya, and also
Walls ice cream factory in Cikarang in 1992 was established. The Elida Gibbs and
Toilet Soap factory are now known as Personal Care (PC) and Personal Wash
(PW) factory, which are located on Jalan Rungkut Industri [V / 5-11, Surabaya
60291. The head office of P.T. Unilever iIndonesia is located on Graha Unilever,
Jalan Jendral Gatot Subroto Kav. 15, Jakarta Selatan 12930.

P.T. Unilever Indonesia started to expand its work by producing daily need
products, such as toothpaste, toilet soap, and cosmetic products. These are
products and its trade label which produced by P.T. Unilever Indonesia factories.
There are three factories which is owned by P.T. Unilever Indonesia. They are
Cikarang Factory, Bekasi (Food amxd Non-soap Detergent Division), Kecap Cap
Bango Factory, Subang, Jawa Barat, and Rungkut Factory, Surabaya (Personal
Wash and Personal Care Division).

There are two main steps of production process in Personal Wash Factory
Surabaya of P.T. Uunilever Indonesia, Tbk. The first step is processing unit and the
(CSM) unit, lye treatment unit, and crude glycerin unit and finishing umit consists
of drying unit and packing line umit. First, the raw materials (soap and oils) are
reacted in Continnous Soap Making (CSM) umit to produce soap and glycerol. The
soap and glycerol is also separated in this umt. The glycerol which is separated is
then treated in lye treatment unit and then in crude glycerin unit and the soap is
treated in finishing unit (drying unit and packing line unit).

The utility vnit in P.T. Unilever Indonesia Tbk., Personal Wash Factory,
Surabaya consists of electricity, steam, water, compressed air, and cooling media
supply. The necessity of electricity in Personal Wash Factory, P.T. Unilever
Indonesia Thk., Surabaya is supplied from PLN, the steam demand is supplicd by
boiler unit which cousists of three fire tube boilers. All water which is used m P.T.
Unilever Indonesia, Tbk. Surabaya is supplied by PDAM. The compressed air in
Personal Wash Factory is supplied by 5 compressor units and the cooling media
supply is done by refrigeration machines which use refriperant to obtain the
condition needed.

The Personal Wash Factory at P.T. Unilever Indonesia has Waste Water
Treatment Plant (WWTP) unit that process the waste water until certain quality
and then retreated in P.T. SIER Waste Treatment Unit. But now, waste water that
has been treated not flowed to P.T. SIER anymore, but retreated in the new
WWTP, so the water can be reused in the process. The process occurs in Waste
Water Treatment Plant (WWTP) unit are coagulation, flocculation, filtration,
equalization, aeration, and reverse osmosis. The water which is prodnced from
Waste Water Treatment Plant (WWTP) unit can be used for boiler feed water.
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