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Abstract
Tongurai, C., Sukmanee, S. and Inthamanee, C.
Optimum stearin adulteration in palm oil crystallization
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 821-830

Stearin adulteration in refined palm oil crystallization was investigated for industrial separation of
stearin and olein. The important standard properties of olein are the iodine value which must be higher than
55-57, and the cloud point which must be lower than 9°C. The crystallization temperature is the most im-
portant parameter of the process to obtain the standard olein properties and should not exceed 20°C. Longer
crystallization time is possibly the cause of lower yields but higher quality. The stearin adulteration at the
ratio of 1:9 leads to higher yields, but the quality of stearin adulteration shows unimportant effects. The
uniformity of heat and mass transfer in the crystallization process are important factors in obtaining higher
yields and quality of olein.
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Figure 1 Crystallization thermograms of palm
oil and its various fractions at a cooling
scan of 5 K/min. Vertical axis not to
scale. [Ng, 1990]
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Figure 2 Nucleation curves (log induction time T
vs temperature T) of a, palm oil; b, palm
stearin; showing discontinuity at 297
and 306 K, respectively. [Ng, 1990]
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Table 1 Yield and iodine value of olein and stearin at different iodine
value of stearin and adulteration ratios.
Temp. Yield (%) Iodine value Cloud point
#C) Olein Stearin Olein Stearin 0
Palm oil : Stearin = 9:1 (Stearin with IV=44.33)
20.0 58.08 41.92 58.75 42.16 -
22.5 59.08 40.92 57.02 43.76 -
25.0 63.50 36.50 56.08 45.27 -
Palm oil : Stearin = 9.5:0.5 (Stearin with IV= 44.80)
20.0 57.43 42.57 58.84 42.01 -
22.5 61.48 38.52 58.14 42.92 -
25.0 64.85 35.15 55.24 45.81 -
Palm oil : Stearin = 9:1 (Stearin with IV= 38.53)
17.5 52.22 47.70 60.03 40.21 7
20.0 59.65 40.35 59.72 42.11 8
22.5 60.93 39.07 58.52 42.91 12
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Figure 9 Flow diagram of conventional and
stearin adulteration crystallization pro-
cesses
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Table 2 Comparison the effect of stearin adulteration ratio on % yield of

olein
) ) Raw material (g) Product (g) % yield
Palm oil : Stearin )
Refined palm oil Stearin Olein  Stearin olein
10:0 100 0 56.56  43.43 56.56
9.5:0.5 95 5 55.19  44.10 58.09
9.0:1.0 90 10 5450  45.50 60.55

Table 3 Comparison of our work and Thanet (2538)

This work Thanet’s work
Stearin adulteration ratio, stearin: palm oil 1:9 1:4
Crystallization temperature °C 20 22.5
Crystallization time (min) 60 45
Agitation speed (rpm) 45 60
Type of impeller anchor 3-blades, 45° pitch
turbine with disc
Cooling rate (°C/min) 0.4 0.4
% yield 60.55 57.59
Iodine value 58.75 56.93
Sluuazaatudnns udnaldlamduiiaiasnniuii nafAnsandszma

faldiiney 52.22%
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