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Introduction
“Oleochemicals” refer to chemicals derived from natural oils and fats of both plant and animal origins. Basically, oleochemicals refer to the fatty acids and glycerol derived from the splitting of the triglyceride structures of oils and fats. However, they also include those derivatives derived from the subsequent modification of the carboxylic acid group of the fatty acids by chemical or biological means, and other compounds obtained from further reactions of these derivatives.

Oleochemicals are often categorised into basic oleochemicals such as fatty acids, fatty methyl esters, fatty alcohols, fatty amines and glycerol, and their further downstream derivatives obtained from further chemical modifications of these basic oleochemicals (Figure 1). 

Uses of Oleochemicals
Natural oils and fats from plants and animals are mostly used for food purposes. In fact, until the1980s, almost 95% of natural oils and oils are used in foods and only a small percentage is used in non-food applications such as soap manufacturing and drying oils.

It was only after the 1980s that oleochemicals found wide uses in both food and non-food, or technical applications which previously are the domains of “synthetic chemicals” derived from petroleum or better known as petrochemicals. At this moment, oleochemicals are used in the manufacture of such products as foods and specialty fats, soaps and detergents, cosmetics and personal care products, lubricants and greases, drying oil, surface coatings and polymers, and biofuels (Table 1). In theory, oleochemicals can replace petrochemicals in all their applications.

Why oleochemicals? The reasons are simple!

· First, oleochemicals are derived from renewable resources, as compared to petrochemicals which are obtained from exhaustible or non-renewable petroleum.

· Secondly, products derived from oleochemicals are more readily biodegradable and hence do not pose a threat to the environment.

· Thirdly, products derived from petroleum sources use more energy and cause higher emissions of such pollutants as NOx, SO2, CO and hydrocarbons.

Raw Materials
The oleochemical industry first started in the developed world such as USA, Canada, Europe and Japan. Before 1980, almost 90% of the world’s production of fatty acids and alcohols, and virtually 100% of the other basic oleochemicals such as fatty esters and fatty nitrogen compounds, were produced by these developed countries. The main raw materials used were tallow which provided, and still provides, the C16 and C18 fatty acids and their derivatives, and coconut oil, the C12 and C14 fatty acids.

Prior to 1985, tallow was an important raw material for the oleochemical industry. From 1985 to 1995, however, its role had become less important due to two main factors. One was the minimal increase in its production, about 25% in ten years (Table 2). The other main reason is the increasing use of not only coconut oil, but also palm and palm kernel oils in the production of oleochemicals. In fact for the years to come, up to 2010, no increase in tallow production is forecast and its role in the oleochemical industry is going to be even less significant (Table 2).

Similarly, before 1985, coconut oil was an important source of C12 and C14 fatty acids for the oleochemical industry. However, from 1985 to 1995, the world’s production of coconut oil increased only by 10% and its production is also not expected to increase substantially in the foreseeable future up to 2010 (Table 2). Coconut oil, therefore, is not expected to play an increasing role in the oleochemical industry in the future.

Beginning in the 1980s, two important sources of raw materials for the oleochemical industry, or is it one?, come from the palm oil industry1-14. The fruits from the oil palm produce two distinctive oils, the palm oil which is mainly a C16 and C18 oil, and the palm kernel oil, which is a C12 and C14 oil (Table 3). These two oils have overtaken tallow and coconut oil as the raw materials for oleochemicals at this present moment and with their continued dominance in production, will continue to be the primary feedstocks for oleochemical industry for the next ten years up to 2010.































Figure 1a.
Basic Oleochemicals (bold) and Downstream Oleochemicals and Derivatives (italics bold) Production Flow














Figure 1b. 
Basic Oleochemicals (bold) and Downstream Oleochemicals and Derivatives (italics bold) Production Flow

Table 1. Applications of Oleochemicals

Industry/Product
Uses

Leather
Softening, dressing, polishing and treating agents 

Metal Work & Foundry 
Cutting oils, coolants, buffing and polishing compounds

Mining
Surface-active agents for froth floatation of ore and oil-well drilling

Rubber
Vulcanising agents, softeners and mould-release agents

Electronics
Insulation and special-purpose plastic components

Lubricants and Hydraulic Fluids
General and specialty industrial lubricants and biodegradable base oils, hydraulic fluids

Paints and Coatings
Alkyd and other resins, drying oils, varnishes and other protective coatings

Printing and Paper Re-cycling
Printing inks, paper coatings, photographic printing, de-inking surfactants

Plastics
Stabilizers, plasticisers, mould-release agents, lubricants, anti-static agents, antifogging aids, polymerisation emulsifiers

Biofuels
Methyl esters and alcohols

Waxes
Ingredients in waxes and polishes

Soaps & Detergents 
Industrial and domestic products, specialty surfactants

Health & Personal Care
Culture media, tabletting aids, soaps, shampoos, creams, lotions 

Food
Emulsifiers, confectionery and specialty fats for bread, cakes, pastries, margarine, ice-cream and other food products 

Animal Feeds
Nutritional supplements

Table 2. World Production of Selected Oils & Fats Related to Oleochemicals (million tonnes)* 

Oils/Fats
1980
1990
1995
% increase 1980/95
2000@
2010@
% increase 1995/2010@

Palm oil
4.7
11.0
15.4
228
20.7
30.0
95

Palm kernel oil
0.7
1.5
2.0
186
2.5
3.5
75

Soyabean oil
14.4
16.1
20.0
39
22.0
27.0
35

Rapeseed oil
3.4
8.2
10.6
211
12.0
16.0
50

Sunflower oil
5.6
7.9
8.6
54
10.0
12.0
40

Coconut oil
3.0
3.4
3.3
10
3.3
3.3
0

Total Vegetable Oil 
43.2
60.7
73.7
71
85.9
111.3
50

Tallow 
6.1
6.8
7.6
25
7.0
7.8
3

Butter
5.7
6.5
5.8
0
6.4
6.9
20

Lard 
4.5
5.5
5.7
27
6.4
7.7
35

Fish oil
1.2
1.4
1.1
-8
1.3
1.3
18

Total Animal Fats
17.5
20.2
20.2
17
21.1
23.7
17

GRAND TOTAL
60.7
80.9
93.9
55
107.0
135.0
44

* Source: Malaysian Oil Science and Technology Vol. 6 No. 1/June 1997

@ Estimate

Table 3. Fatty Acid Compositions (by weight %) of Selected Oils and Fats 

Fatty Acid
8:0
10:0
12:0
14:0
16:0
18:0
18:1
18:2

Palm oil
-
-
0.23
1.1
44.0
4.5
39.2
10.1

Palm kernel oil
4.4
3.7
48.3
15.6
7.8
2.0
15.1
2.7

Coconut oil
8.0
7.0
48.2
18.0
8.5
2.3
5.7
2.1

Tallow
-
-
-
2.5
26.6
21.8
42.8
2.3

The Palm Oil Industry
The growth of the palm oil industry is a phenomenal one, especially in Malaysia and Indonesia. Over the last forty years, the Malaysian palm oil industry has grown by leaps and bounds to become the world’s largest producer and exporter of palm oil and its products today. The planted acreage has increased from a mere 55,000 hectares in 1960 to more than 3.31 million hectares in 1999 (Table 4). Production of crude palm oil (CPO) rose from a mere 92,000 tonnes in 1960 to reach the first million tonnes in 1974 and 10.5 million tonnes in 1999 (Table 5). 

In 1999, there were 334 palm oil mills producing 10.55 million tonnes of CPO and 43 palm kernel crushing plants producing 1.34 million tonnes of crude palm kernel oil (CPKO) and 1.62 million tonnes of palm kernel cake? (Table 6). Furthermore there were 46 refineries producing various refined oils (Table 7) and 14 oleochemical plants producing 1.36 million tonnes of various types of basic oleochemicals and downstream derivatives (Table 8).

Table 4. Oil Palm Planted Area in Malaysia: 1960 - 1999 (hectares)*

Year
Peninsular Malaysia
Sabah
Sarawak
Total

1960
55,000
-
-
55,000

1975
568,561
59,139
14,091
641,791

1980
906,590
93,967
22,749
1,023,306

1985
1,292,399
161,500
28,500
1,482,399

1990
1,698,498
276,171
54,795
2,029,464

1995
1,903,171
518,133
118,783
2,540,087

1998
1,987,190
842,496
248,430
3,078,116

1999
2,051,595
941,322
320,476
3,313,393

* Source: Private communication, Malaysian Palm Oil Board “Malaysian Oil Palm Statistics 1999”

Table 5. Annual Production of Malaysian Oil Palm Products: 1960 - 1999 (Tonnes)* 

Year
Crude Palm Oil
Palm Kernel
Crude Palm Kernel Oil
Palm Kernel Cake

1960
92,000
n.a
n.a.
n.a.

1975
1,257,573
232,821
108,260
n.a.

1980
2,573,173
557,066
222,285
278,559

1985
4,134,463
1,211,887
511,908
633,316

1990
6,094,622
1,844,737
827,233
1,038,221

1995
7,810,546
2,395,588
1,036,538
1,293,144

1997
9,068,728
2,638,068
1,164,697
1,435,104

1998
8,319,682
2,429,468
1,110,745
1,345,277

1999
10,553,918
3,025,690
1,338,905
1,624,134

* Source: Private communication, Malaysian Palm Oil Board “Malaysian Oil Palm Statistics 1999”

Table 6. Number of Mills and Capacities in Malaysia: 1999 (‘000 Tonnes FFB/Year)* 

Mills Approved
Existing Mills
Mills under Planning
Total


In Operation
Not in Operation



No
Capacity
No
Capacity
No
Capacity
No
Capacity
No
Capacity

20
3,185
334
61,611
4
754
49
6,877
387
69,242

* Source: Private communication, Malaysian Palm Oil Board “Malaysian Oil Palm Statistics 1999”

Table 7. Number of Refineries and Capacities in Malaysia: 1999 (Tonnes/Year)*

In Operation
Ceased Operation
Under Planning
Total

No
Capacity
No
Capacity
No
Capacity
No
Capacity

46
14,139,900
6
342,000
9
2,253,530
61
16,735,430

* Source: Private communication, Malaysian Industrial Development Authority (MIDA)

Table 8. Number of Oleochemical Plants and Capacities in Malaysia: 1999 (Tonnes/Year)* 

In Operation
Not in Operation
Under Planning
Total Approved

No
Capacity
No
Capacity
No
Capacity
No
Capacity

14
1,496,667
6
402,657
21
395,333
41
2,294,657

* Source: Private communication, Malaysian Industrial Development Authority (MIDA)

The same story can be said of the Indonesian palm oil industry, which have a late start, but is nevertheless growing at a very rapid rate until the recent economic crisis in 1997. Anyhow, the Indonesian palm oil industry has somewhat recovered and the 1999 planted acreage is close to 3 million hectares producing about 6 million tonnes of CPO (Table 9). It is expected to overtake Malaysia, at least in term of production of CPO, maybe in 2010 or even sooner.

Table 9. Indonesia’s Oil Palm Planted/tree, Palm Oil Production and Export*

Year
Planted Area (hectares)
Palm Oil Production (tonnes)
Palm Oil Export (tonnes)

1995
2,025,000
4,480,000
1,265,000

1996
2,350,000
4,899,000
1,672,000

1997
2,516,000
5,380,000
2,967,000

1998
2,780,000
5,006,000
2,250,000

1999
2,957,000
5,900,000
3,299,000

2000@
3,017,000
6,500,000
3,200,000

* Source: Private communication, Indonesian Palm Oil Producers’ Association (GAPKI)

@ Estimate

World Oils and Fats Production
Perhaps, it would be good to look at world oils and fats production over the years up to the present moment (Table 10) and project into the near future, especially in relation to oleochemical production. In the early period, animal fats such as tallow and lard production ranked second and fourth respectively. However, at this moment, they ranked fifth and sixth over the five-year period from 1996 - 2000 with approximate doubling of their production.

From 1980 onwards, vegetable oil production had overtaken those of animal fats and the four major oils produced were soyabean oil, palm oil, rapeseed oil and sunflower oil (Table 11). However, palm oil is expected to be quantitatively the number one oil from 2010 onwards and will continue to hold this position for many years to come (Table 12). 

Table 10.
Average Annual Production of Major Oils and Fats in the Five-Year 

Periods 1958 - 1962 and 1996 - 2000*


1958 - 1962
1996 - 2000

Oils/Fats
Million Tonnes
Rank Order
Million Tonnes
Rank Order

Butter
4.11
1
5.75
7

Tallow
3.39
2
7.65.
5

Soyabean
3.20
3
22.84
1

Lard
3.19
4
6.21
6

Groundnut
2.65
5
4.62
8

Cottonseed
2.26
6
4.00
9

Sunflower
1.90
7
9.14
4

Coconut
1.85
8
3.10
10

Olive
1.30
9
2.42
11

Palm
1.26
10
17.93
2

Rapeseed
1.13
11
12.56
3

Linseed
0.92
12
0.73
12

TOTAL
29.16

103.45


* Source: F. D. Gunstone, INFORM (June 2000)

Table 11. World Oils and Fats Production, Exports and Disappearance from 1980 – 1999 (‘000 tonnes)*


1980
1990
1999
% Average Growth 1980/90
% Average Growth 1991/99

World Production of Oils/Fats
58,040
80,767
109,119
3.30
3.34

Palm oil
4,587
11,027
20,477
8.77
6.88

Soyabean oil
13,423
16,143
24,006
1.85
4.44

Sunflower oil
4,980
7,804
9,301
4.49
1.95

Rapeseed oil
3,476
8,176
12,953
8.55
5.11

Animal fats@
16,783
18,799
20,570
1.13
1.00

World Export of Oils/Fats
15,055
22,862
34,022
4.18
4.42

Palm oil
4,587
8,195
13,684
5.80
5.70

Soyabean oil
2,645
3,202
7,582
1.91
9.58

Sunflower oil
889
2,136
2,985
8.77
3.72

Rapeseed oil
480
1,588
1,660
11.96
0.49

Animal fats@
3,341
2,919
3,097
(1.35)
0.66

World Disappearance of Oils/Fats
56,778
82,359
108,378
3.72
3.05

Palm oil
4,425
11,045
19,637
9.15
6.39

Soyabean oil
12,768
16,130
24,588
2.34
4.68

Sunflower oil
4,940
7,792
9,222
4.56
1.87

Rapeseed oil
3,427
8,144
12,990
8.66
5.19

Animal fats@
16,709
20,258
20,645
1.93
0.21

* Source: Private communication, MPOB; Oil World 2000

@ Include butter, tallow, lard

Table 12: World Oils and Fats Production, Exports and Disappearance from 2000 - 2020 (‘000 Tonnes)*

Products
Production
Export
Disappearance


2000
2010
2020
% Growth p.a
2000
2010
2020
% Growth p.a
2000
2010
2020
% Growth p.a

World Oils/Fats
112,164
141,600
178,800
2.33
35,330
52,300
69,500
3.38
110,448
141,200
178,200
2.39

Palm Oil
21,151
31,400
43,900
3.65
14,675
22,800
31,500
3.81
20,525
31,200
43,700
3.78

Soyabean Oil
25,218
30,400
37,100
1.93
6,901
10,200
13,500
3.36
24,759
30,300
37,000
2.01

Rapeseed Oil
14,543
17,500
22,200
2.11
1,832
2,800
3,700
3.51
14,280
17,500
22,100
2.18

Sunflower Oil
9,190
12,500
16,600
2.96
3,061
4,100
5,500
2.93
9,042
12,500
16,500
3.01

* Source: Private communication, MPOB; Oil World 2000

The changes in the oils and fats production of the world over the last twenty years had significantly altered the production of oleochemicals today.

The Malaysian Oleochemical Industry
Arising from the phenomenal growth of the palm oil industry in Malaysia, the Malaysian oleochemical industry started to take place in 1980 when a local company produced 10,000 tonnes of fatty acids and glycerol. Subsequently, the industry grew rapidly to become what it is today (Table 13). 

There were a number of factors that contributed to this rapid expansion of the oleochemical industry in Malaysia. First is the involvement of the Multi-National Companies “or MNCs, which seek to take advantage of the low production cost and abundant supply of raw materials, in joint ventures with local companies”. On top of this are the incentives provided by the Malaysian government which identified the oleochemical industry as the potential growth sector of the palm oil industry. In the first Industrial Master Plan (IMP), targets were set to increase production of basic oleochemicals from 126,000 tonnes in 1984 to 886,000 tonnes in 1994 and 1,360,000 tonnes in 1999.

Ever since then, the Malaysian oleochemical industry has grown rapidly upon incentives given by the government, and the targets have been exceeded many times. At the present moment, there are 21 companies in operation, 12 are joint ventures, 4 are 100% foreign owned and 5 Malaysian owned. 14 of these companies are producing basic oleochemicals and glycerin, and 7 companies are producing derivatives such as metallic soaps, food and cosmetic esters, and soap noodles (Table 14). Total investment is estimated at USD 1 billion. 

Table 13: Oleochemicals Production in Malaysia (‘000 tonnes)*

Oleochemicals
1990
1994
1995 Capacities
1999
2000

(2 IMP)

Fatty Acids
135
523
650
920
560

Fatty Methyl Esters
63
208
175
240
70

Fatty Esters
10
25
47
50
40

Fatty Nitrogen Compounds
-
10
10
30
60

Glycerine
24
80
120
120
120

TOTAL
262
886
1,002
1,360
1,200

World
4,417
-
5,264
-
6,098

Metallic Soaps
-
5
22
10
-

Soap Noodles
-
160
23
280
235

Cosmetic and Food Esters
-
-
-
50
-

* Sources:
Malaysian Oil Science and Technology Vol 6 No 1/June 1997. Private communication, Malaysian Oleochemical Manufacturers’ Group (MOMG)

Table 14. Oleochemicals Companies and Their Products in Malaysia*

Company
Products

Acidchem International, Stabilchem, Derichem
Fatty Acids, Glycerine, Metal Stearates, Soap Noodles

Fatty Chemicals
Fatty Alcohols, Methyl Esters, Glycerine, Ethylene Bis-Stearamide (EBS), Soap Noodles 

Danisco Cultor
Cosmetic and Food Esters

Cognis Oleochemicals
Fatty Alcohols, Glycerine, Methyl Esters, Fatty Acids

Unichema Malaysia
Fatty Acids, Glycerine, Soap Noodles, Cosmetic Esters

FPG Oleochemicals
Methyl Esters and Fatty Alcohols

Southern Acids
Fatty Acids, Glycerine, Soap Noodles

Palm Oleo, KSP, Palmamide
Fatty Acids, Glycerine, Soap Noodles, Ethylene Bis-Stearamide (EBS), Alkanolamides

Esterol
Mono-Glycerides

Natural Oleochemical, Dubois Natural
Fatty Acids, Glycerine, Cosmetic Esters

Pan Century Oleochemicals
Fatty Acids, Glycerine, Soap Noodles

Akzo Nobel, Lam Soon Edible Oil
Fatty Acids, Glycerine, Soap Noodles

Rikken Vitamin
Mono-Glycerides

Twenty First Century
Ceased operation in 1993; planning to restart soon.

* Source: Private communication, Malaysian Oleochemical Manufacturers’ Group (MOMG)

As the industry started to grow in the early 80s, the Malaysian Oleochemical Manufacturers’ Group (MOMG) was established in January 1984 under the auspices of the Chemical Industries Council of Malaysia (CICM) within the Federation of Malaysian Manufacturers (FMM). The primary objectives of MOMG are to promote further development of the oleochemical industry in Malaysia and to represent the industry at the national and international levels. At this moment, MOMG has 10 members.

Export of oleochemical products increases rapidly over the years and the volume and value of such export are shown in Table 15.

The Second Industrial Master Plan (2 IMP) from 1995 to 2005 continues to support development of the Malaysian oleochemical industry, but with more emphasis on downstream activities.

The Asean Scenario
The development of the oleochemical industry in the rest of the ASEAN region (Indonesia, The Philippines and Thailand) occurred at about the same time as Malaysia. ASEAN imported about 15,000 tonnes of oleochemicals in 1980. However, due to the development of the palm oil industry in Malaysia, Indonesia and Thailand, and the coconut oil industry in The Philippines, the oleochemical industry in ASEAN grew steadily from 1985 onwards (Table 16). 

The current production capacities of oleochemicals in Malaysia is about 1.36 million tonnes while the total production capacities in ASEAN is about 1.87 million tonnes. This means that Malaysia accounted for nearly 70% of the total oleochemical production capacities in the ASEAN region.

The production capacities of ASEAN countries, other than Malaysia, are shown in Table 17.

Table 15: Export Volume and Value of Oleochemical Products in 1998 and 1999* 

Oleochemical Product
1998
1999


Volume (Tonnes)
Value

(RM Million)
Volume (Tonnes)
Value

(RM Million)

Caprylic-Capric Acid
9,215
41.0
9,392
46.1

Myristic Acid
11,161
39.0
18,644
65.3

Lauric Acid
35,934
115.3
47,289
149.4

Palmitic Acid
40,106
91.3
51,143
94.8

Stearic Acid
91,743
222.7
194,277
383.6

Oleic Acid
6,805
24.6
13,584
42.5

Split Undistilled Fatty Acid
51,297
127.7
71,709
164.4

Distilled Fatty Acid
16,034
32.9
34,147
76.7

Other Fatty Acid
24,989
78.5
34,416
97.4

Fatty Alcohol
261,180
916.8
220,410
861.1

Methyl Ester
1,180
2.8
134,272
364.1

Glycerine
68,215
188.7
118,670
358.1

Soap Noodles
37,558
77.4
61,146
124.6

Soap Chips/Blend/Stock
0
0
1,713
4.5

Others
0
0
180
0.4

TOTAL
655,417
1,958.8
1,010,992
2,833.0

* Source: Private communication, Malaysian Palm Oil Board “Malaysian Oil Palm Statistics 1999” 

Table 16. ASEAN Oleochemical Production Capacity in 1994 (‘000 tonnes)*

Oleochemical
Indonesia
Philippines
Thailand
Malaysia@
Total

Fatty Acids
170
72
12
610
864

Methyl Esters
0
54
0
175
229

Fatty Alcohols
116
70
0
175
361

Fatty Amines
0
5
0
0
5

Glycerines
40
24
1
115
180

TOTAL
326
225
13
1075
1639

* Source:
Malaysian Oil Science and Technology Vol 6 No 1/June 1997

@ 1995 capacity

Table 17.
Oleochemical Products and Current Production Capacities in ASEAN Countries in 1999 (other than Malaysia)*

Country
Company
Production Capacity (Tonnes/Year)
Oleochemical Products

Philippines
Sakamoto
6,000
Refined glycerine


D & L Industries Inc.
7,000
Methyl esters


Pilipinas Kao Inc. 
35,000
Fatty alcohols, methyl esters and glycerine


United Coconut Chemicals Inc.
35,000
Fatty alcohols, fatty acids and glycerine


Primo Oleochemicals (currently not in production)
50,000
Fatty alcohols, fatty acids, methyl esters and glycerine


Proton
10,000
Methyl esters


Senbel Fine Chemicals
5,000
Esters and amides

Thailand
Imperial Industrial Chemicals
10,000
Fatty acids

Indonesia
PT Batamas Megah, Batam
150,000
Fatty alcohols, methyl esters and glycerine


PT Aribhawana Utama, Belawan
35,000
Fatty alcohols, fatty acids and glycerine


PT Cisadane Raya
40,000
Fatty acids, soap chips and glycerine


PT Sumi Asih
35,000
Fatty acids and glycerine


PT Sinar Oleochemicals
70,000
Fatty acids and glycerine


PT Flora Sawita
50,000
Stearic acid, fatty acids and glycerine

Singapore
Croda
15,000
Cosmetics and food esters


Sunace Kako
5,000
Metal stearates

* Source: 

World Production of Basic Oleochemicals
Starting from the eighties, there is a significant shift in the production of basic oleochemicals from the developed countries to the ASEAN region (Table 18). This is mainly due to rapid development of the palm oil, and to some extent, the coconut oil industry, in the ASEAN countries. It is logical that the production of these basic oleochemicals should be close to the raw materials. We shall discuss the shifts in some of these basic oleochemicals.

Fatty Acids

In the early 1980s, USA, Europe and Japan were the major producers of fatty acids, accounting for more than 90% of the world’s total production at those times. From 1985 onwards, there was a marked shift from these developed countries to the ASEAN region. In 1995, Asia accounted for 30% of the world’s total production of fatty acids and by 2010, it is forecast that Asia is to account for more than 50% of the world’s total production of fatty acids.

Fatty Alcohols

Fatty alcohols are the most important basic oleochemical used for the production of surfactants. In 1995, about 70% of the fatty alcohols produced are used for the manufacture of non-ionic and anionic surfactants such as fatty ethoxylates and fatty ether sulphates.

World production of fatty alcohols in 1995 is about 1.2 million tonnes, of which about 50% are from oils and fats (natural fatty alcohols) while the remaining 50% are from petrochemical sources (synthetic fatty alcohols). Future production will depend on the pricing of palm oil/palm kernel oil versus ethylene. However, due to increase in the production of palm and palm kernel oils, and the concern for the environment, natural fatty alcohols would be favoured in the future. 

Fatty Amines

Fatty amines are mostly produced for the production of quaternary ammonium compounds (QUATS) such as distearyldimethylammonium compounds. QUATS are used in fabric softeners and hair conditioners. Their production is expected to increase substantially due to higher consumer demands in the future.

Fatty Methyl Esters

In 1995, the world produced 600,000 tonnes of fatty methyl esters and most of these, about 80%, are converted into fatty alcohols for the production of surfactants. Recent concern on the environment will cause a significant increase in the production of fatty methyl esters for use as biofuel. 

Table 18. World Production of Basic Oleochemicals (‘000 tonnes)*

Basic Oleochemicals
1995
2000e
2010f
% increase 1995/2010

Fatty Acids
Europe
900
950
1050
15


America
650
700
850
30


Asia
900
1200
1750
95


Others
200
200
350
75


World
2650
3050
4000
50

Fatty Methyl Esters
Europe
250
250
275
10


America
100
110
130
30


Asia
225
275
365
60


Others
20
25
30
50


World
595
660
800
35

Fatty Alcohols – natural
Europe
150
175
200
30


America
125
175
250
100


Asia
300
405
800
170


Others
25
25
50
100


World
600
780
1300
120

Fatty Amines
Europe
150
175
200
30


America
200
200
220
10


Asia 
100
120
180
80


Others
75
75
100
30


World
515
570
700
35

Glycerol – natural
Europe
200
210
230
15


America
150
170
210
40


Asia
200
270
450
125


Other
50
50
60
20


World
600
700
950
60

Basic Oleochemicals
Europe
1650
1760
1955
20


America
1225
1355
1660
35


Asia
1725
2270
3545
105


Others
370
375
590
60


World
4970
5760
7750
55

* Source: Malaysian Oil Science and Technology Vol 6 No 1/June 1997

World Production of Oleochemicals

World production of basic oleochemicals has increased from about 5 million tonnes in 1995 to about 7 million tonnes in 1999 with about 35% coming from Asia (Table 18). However, come 2010, Asia is projected to contribute more than 50% of the world’s estimated production of 9 million tonnes with about 20% coming from Malaysia.

Palm Based Oleochemicals
Since 1985, there is a tremendous increase in the use of palm and palm kernel oils and their derivatives in the production of oleochemicals. In fact, palm based oleochemicals have already captured a large size of the oleochemical market worldwide. In the foreseeable future, palm based oleochemicals are set to dominate in the world’s oleochemical market, with major production in the ASEAN countries which account for the bulk of the world’s palm products. 

Besides being the major oils in the world, palm and palm kernel oils-based oleochemicals have the following advantages over coconut oil and tallow:

· Palm based oleochemicals are assured of the constant supply of raw materials

· Palm and palm kernel oils come from the same source, unlike coconut oil and tallow

· Palm and palm kernel based oleochemicals are derived from vegetable sources, unlike tallow which is animal-based

· Palm and palm kernel based oleochemicals enjoy the versatility of various palm-based derivatives

· For most of the time, palm-based products are more economical  

Applications of Palm-based Oleochemicals

Palm-based oleochemicals have found wide applications in various food and non-food areas as shown below:

· Soaps

· Detergents and other cleaning/washing products

· Fabric softeners and similar products 

· Textiles

· Candles

· Paints and coatings

· Lubricants and hydraulic fluids

· Rubber and polymer processing agents

· Printing inks

· Agrochemicals

· Biofuels

· Cosmetics and other skin care products

· Pharmaceuticals

· Food products such as emulsifiers

· Animal feeds

Future Development and Prospects
Raw Material Supply

The world’s oleochemical industry is set for rapid growth, at least in the next two decades. Products derived from oleochemicals exhibit many distinct advantages over those from petrochemicals. The current world scenario is the abundance of raw materials in the form of palm and palm kernel oils, and to a lesser extent, coconut oil. Palm and palm kernel oils are expected to grow at about 3.65% per annum up to the year 2020 (Table 12). While the major portions of these two oils will be used in food applications, a significant amount, up to about 25% will be used in the production of oleochemicals and their derivatives. 

Economic Factor

The cost factor is also working in favour of oleochemicals made from natural oils?. Current petrol prices being at all time high, at more than USD 30 per barrel of crude oil in June 2000, it will be more expensive to make the same products for petroleum. This makes it very attractive to use oleochemicals in many applications from the economic point of view. Furthermore, petroleum, being a depleting resource, cannot just compete with the renewable oleochemicals in term of dependability of supply of raw materials.

Environmental Consideration

Another major factor in favour of oleochemicals is the issue of the environment. Being derived from natural sources, products derived from oleochemicals are more readily biodegraded and this works very much in favour of oleochemicals. This factor is especially significant in the developed world, where consumer preference for environmentally friendly products, very often, determines the types of products that will appear on the shelves of supermarkets. This is clearly reflected in the changing pattern in the types of surfactants used in washing and cleaning agents in Western Europe during the period 1991 – 98 as shown in the following Table 19. 

The ASEAN Market 

The ASEAN countries, are poised to play a greater role in the world’s oleochemical industry. ASEAN is already a major player in the production and export of oleochemicals, accounting for 36% in the world production of oleochemicals in 2000 (Table 20). By the year 2010, ASEAN is expected to supply up to 50% of the world’s oleochemicals, with the bulk, about 30%, coming from Malaysia.

The ASEAN countries have entered a critical phase in the development of the oleochemical industry. Much has been said of the rapid growth of the industry since the 1980s. However, the next phase of 

Table 19. Types of Surfactant Used in Western Europe in 1991 and 1998 (000 tonnes)*

Surfactant Type
1991
1998
Difference






1. Anionics
710
610
- 100

1.1 LABS
410
285
- 145

1.2 FAS/FES
170
245
+ 75

1.3 Soap
50
60
+ 10

1.4 SAS
60
20
- 40






2. Nonionics
190
285
+ 95






3. Cationics
100
135
+ 35






4. Amphoterics
5
10
+ 5






TOTAL
1,005
1,040
+ 35

* Source: Cognis B.V. Holland (Oils and Fats International Conference 4-8 Sept. 2000, Kuala Lumpur)

Table 20. ASEAN and World Production of Oleochemicals 1990 – 2000 (tonnes)

Country/Region
1990
1995
2000

Malaysia
262,000
806,950
1,360,000

The Philippines
172,470
285,000
480,000

Indonesia
62,700
199,500
400,000

Thailand
11,000
22,000
44,000

TOTAL
508,370
1,313,450
2,284,000

World
4,417,000
5,264,000
6,258,000

% ASEAN/World
12
25
36

development would be in the further downstream processing of the basic oleochemicals into value added derivatives and consumer products. The Asian market itself is a huge one with more than half of the world’s six billion population. With expanding economy in many Asian countries and a better standard of living, the demand for oleochemicals based products is set to increase significantly in the foreseeable future.

A market survey forecasts growth of about 4% per annum for household and industrial washing surfactants and cleaning agents, and 7.7% for cosmetics in Asia by the year 2010.   

The Developed World

While market expansion in the developed world such as North America and Europe is set to increase at a marginal rate, the possibilities of new products and formulations are very large. There is great concern on the environment in the developed countries and hence oleochemical products are in a more favourable position to cater for consumer needs in these developed countries.

Conclusion

The key to new product development in oleochemicals is in research and development. It is thus imperative that the ASEAN oleochemical industry puts emphasis on research and development to cater for consumer preferences. With the availability of raw materials, the relevant high technology and consumer research, the ASEAN countries are set to play a major role in the world’s oleochemical industry.  
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