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ASSTRACT

This study investigated the reaction and variation of fatty acid composition of soybean oil when it is
partially hydrogenated until its iodine value{IV) shifts from 134 to 110. Experment was conducted under
the outlined reactiion conditions of temperatures(170, 190 and 2107TC), pressure(1.3, 2.8 and 4.2atm) and
nickel(Ni) catalyst concentraons{0.005, 0.01, 0.05, and 0.1%) with a fixed agitation(350rpm). Further
investigation was also made to see the effect of added lecithin on hydrogenation.

When reaction temperature was gradually raised and catalyst concentration increased, the content of
linolenic acid progressively decreased while the increase amount of stearic acid reduced(P<0.05). On
the other hand when pressure gradually increased, the contents of stearic acid and linolenic acid
increased (P<0.05).

Meanwhile when lecithin was added, reaction time increased by two to six times more than when no
addition was made,
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Table 1. Characteristics and fatty acid composition of bleached soybean oil used as law material

Characteristics Value Fatty acid Composition(%)
Acid value 0.12 Palmitic acid 11.1
Peroxide value(meq/kg) 1.3 Stearic acid 3.8
Iodine value 134 QOleic acid 23.0
Refractive index(n®) 1.4603 Linoleic acid 54.6
Sapontification value 198 Linolenic acid 7.5
Phosphatide content (ppm) 10
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Fig. 1. Pilot plant dead-end typed hydrogenation
convertor

a) Oil inlet

b) Nitrogen supply

c) Temperature controller

d) Pressure gauge

e) Hydrogen supply

f) Cooling water supply
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Fig. 2. lodine value versus refractive index of the
hydrogenation of soybean oil.
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Fig. 3. Gas chromatographic profile of fatty acid methyl
esters of the hydrogenated soybean oil at iodine
value 121(A) and 110(B).

Processing conditions:temperature 170°C :press-
ure 1.3 atm;nickel catalyst concentration:0.1%
:agitation 350rpm and reaction time 15 minutes.
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Table 2. Effect of reaction temperature on fatty acid composition of soybean oil hydrogenated to an iodine value

110
Fatty acid composition(%)
Temp.(tC) Time(Min.) d(IV)/dt Ky /K Ka/K3"
CIS:O ClB:l C18:2 CI8:3
170 58 1.89 1.55 9 45° 44.8° 36.3° 3.3°
190 40 2.75 2.08 12 41° 44.9° 37.1° 2.8°
210 30 3.67 3.20 15 41° 44.6° 38.4° 1.8°¢

1) Means scores with the same letter are not signiﬁcantly_different at the 5% level.
2) Initial fatty acid composition : palmitic acid 11.1%, stearic acid 3.8%, oleic acid 23.0%, linoleic acid 54.6

%, and linolenic acid 7.5%.

3) Ratio of K; to K;, where K;=The reaction rate of the hydrogenation of linolenic acid to linoleic
acid, and K2=The reaction rate of the hydrogenation of linoleic acid to oleic acid.

4) Ratio of K, to K3, where K,=The reaction rate of the hydrogenation of linoleic acid to oleic acid,
and K3=The reaction rate of the hydrogenation of oleic acid to stearic acid.

Table 3. Effect of reaction temperature and added lecithin on fatty acid composition of soybean oil

hydrogenated to an iodine value 110

Fatty acid composition(%)

Temp.(c) Time(Min,) d(IV)/dt Ki/K: K2/K;
Cis:0 Cis:1 Cis:2 Cis:3
170 300 0.36 0.50 (.66 6.3°2 435°% 34.2° 4.9°
190 120 0.92 0.80 5.00 5.8° 42.5° 35.92 4.72
210 60 1.83 1.75 8.00 4.2°¢ 449° 36.5° 3.3°
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[able 4. Effect of reaction pressure on fatty acid composition of soybean oil hydrogenated to an iodine value 110

Fatty acid composition(%s)

Pressure  mvie(Min)  d(N)/dt  Ki/Ko Ko/Ks _
{atm) Cis:o Cig:1 Cis:2 Cis:3
1.3 30 3.67 3.20 15.0 4.1° 44.6° 38.4° 1.8°
2.8 15 7.33 2.63 10.0 53° 42.4° 38.9° 23°
4.2 8 13.75 2.37 7.25 6.0° 41.9° 38.5 2 25¢

Table 5. Effect of reaction pressure and added lecithin on fatty acid composition of soybean oil hydrogenated to
an ijodine value 110

Fatty acid composition{%)

Pressure (atm) Time{(Min.) Ki/Ks Ka/Ks
Cis:0 Cis:a Cis:2 Cis:3
1.3 60 1.75 8.0 4.2° 4492 36.5 2 3.3?
2.8 18 1.34 13.0 4.7° 45.4° 35.1° 3.7°
4.2 22 0.90 15.5 5.1° 456° 33.7° 45°¢
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Table 6. Effect of nickel catalyst concentration on fatty acid composition of soybean oil hydrogenated to

an iodine value 110

Fatty acid composition(%)

Content(%) Time(Min.) d(IV)/dt K:/K: K2/K3
Cis:o0 Cis:1 Cig:2 Cis:3
0.005 30 3.67 1.41 4.25 7.6° 44.2° 36.2°¢ 3.7°¢
0.01 20 5.50 1.80 6.50 6.9 ¢ 442° 34.8° 3.0°
0.05 9 12.22 2.12 6.85 5.8° 41.1° 39.0° 3.0°
0.1 8 13.75 2.37 7.25 6.0° 41.9° 38.5°2 252

Table 7. Effect of nickel catalyst concentration and added lecithin on fatty acid composition of soybean oil

hydrogenated to an iodine value 110

Fatty acid composition(%)

Content(%) Time(Min.) d(IV)/dt K1/K: K2/K;
Cis:o Cis:1 Cis:2 Cis:3
0.05 50 2.20 0.70 0.9 6.4° 42.3° 35.4° 4.8°
0.1 18 6.11 0.96 15.5 5.1 2 45.6 2 33.7° 452
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