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Synthesis and Industrial Application of Dimer Acid(1)
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ABSTRACT : A synthesis of Dimer acid was studied from a tall ol fatty acid.
Catalytic activity measured as reactant conversion in a autoclave reactor increased in
accordance with the acidity. The optimization of process conditions were tested by an
experimental design method. Optimization synthetic conditions of dimer acid were

reaction of tall oil fatty acid during 2 hour at 250°C, used of
and 1.2~14wt% water, and found reation pressure

conversion rate was researched 74~76%.
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Table 1. Experimental Design for Dimer Acid Synthesis

Design Factors

Design Results

Experimental Variables

Response Variables

Design Level 3 Levels
Reaction Temperature 250C
Reaction Time 2Hr
Number of Runs 9

Run Order

Catalyst Weight(%) Water Weight(%)

Dimer conversion Rate(%) Reaction Pressure(Kg/cm2)

Randomization
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1. Aufoclave 6.
2. Plate filter 7. Cooling cell
3. Stirrer 1. Cyclore

4. Thermocouple 9.
& Pressure Indicator

Hlectric Hester 11, Hot Water Circulation Bath
12, Valve(sutoclave & eveporator
connection valve)
nser 13, Vacumm Pump
10. Reciver 14, Controller

Fig. 1. Schematic diagram of experimental
aparatus of dimer acid
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Table 2. Conversion Rate of Dimer Acid with

Clay Acidity
. . Conversion
Active Clay |formura | Acidity Rate(%)
Engelhard Clay | Granule| 11.1 421
Sawa Clay " 7.8 36.4
Junsei Clay Powder| 44 30.1
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Table 3. Conversion Rate of Dimer Acid as
Funtion of Reaction Temperature

and Time
Active Clay Te.rtrlpr:ra Reaction %;ira::igf
) .
Content(%) (C) Time(hr) Rate(%)
2 20.8
4wt% 230 3 48.1
4 478
2 52.1
8wt% 250
4 55.1
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Table 4, Experimental Results by Experimen-
tal Design

Exp.| Clay | Water |Dimer Acid| Reaction
Run |Catalyst|Content | Conversion | Pressure
Order| (%)™ |(%)'*"| Rate(%) |(Kg/cm?
1 7.31 2.0 699 12

2 731 16 69.5 10

3 7.31 1.2 79.2 8

4 6.45 2.0 69.1 10

5 6.45 16 679 8

6 6.45 12 736 6

7 5.59 2.0 68.7 8

8 5.59 16 679 8

9 5.59 1.2 60.8 6

(F1) :catalyst/water content: weight percent
of tall oil
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Fig. 2. Probable reactions involved in com-
mercial preparation of dimer acids.
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Fig 4. Optimum condition of catalyst and
water content as a function of pressure
Fig. 3. Optimum conversion rate of dimeri-

zation reaction,
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