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Appendix A

lodine Value
Wijs method
A.0.A.C. official Method Cd 1-25

Definition:

The iodine value is a measure of the unsaturation of fats and oils and is
expressed in term of the number of centigram of iodine adsorbed per gram of sample
(% iodine absorbed).

A. Apparatus

L Glass stoppered hottle or wide-mouth Erlenmeyer flasks, 500 ml.

2. Class stoppered volumetric flask, conforming to Bureau of Standards
tolerances and accurately calibrated to contain 1000 ml.

3. Pipette 1,5, 10, and 20 ml.

4. Bottles, Pyrex, actinic, glass stoppered, 1000 ml.

5. Bulet, 25 ml,

B. Reagents
a) Wijs'solution.
Wijs’solution is more stable if iodine is contained in slightly excess and it

often gives high result ofiodine value if chlorine is contained in excess. This solution



a

shall be stored in a brown bottle, or a dark place. When it might freeze in winter, it
shall be heated to atemperature not higher than40 ¢ prior to use.

Dissolve 13 g ofiodine in 1000 ml of acetic acid. Pipette 20 ml ofthe solution
and titrate with N/10 sodium thiosulfate solution to determine the concentration of
lodine. After dried chlorine is introduced in the solution, pipette 20 ml ofthe solution,
add 15 ml of potassium iodide solution .o V%) and 1000 Ml 0f water, and titrate
with N/10 sodium thiosulfate solution so that the titre measure twice the initial titre.
The titration shall be made after chlorine gas is introduced in the solution until the
color of liberated iodine disappears, reserving small portions of the solution aside
before introducing chlorine. If chlorine is present excessively, it shall be removed by
adding appropriated amount of iodine solution reserved.

b) Potassium iodide solution (10 wiv%).
Dissolve 100 g of potassium iodide in 1000 ml ofwater.

¢) N/10 Sodium thiosulfate solution.
Dissolve 24.8 g of sodium thiosulfate in water and dilute it with water to 1000
ml. This solution shall be standradized as follows.

Standardization: Take 10 ml of potassium iodide solution (w/v%) into a glass-
stoppered Erlenmeyer flask and add 5 ml of hydrochloric acid and shake well. Add
exactly 25 ml of N/10 potassium dichlomate solution (primary standrad substance),
tightly stopper with a glass stopper wet with potassium iodide solution (.o W/v%) and
gently shake the flask. Add 100 ml of water, shake and titrate with N/10 sodium
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thiosulfate solution until the yellow color almost disappears. Add 1 ml of starch
solution and continue the titration until the blue color of iodine-strach changes to
green.
Run the blank titration and calculate the factor of N/10 sodium thiosulfate
solution, f, by the following formula:
fo= 25
A-B
A: volume of N/10 sodium thiosulfate solution consumed in actual titration
(ml.)

B: volume ofN/10 sodium thiosulfate solution consumed in blank titration

(ml.)

d) Starch solution.

Dissolve 1¢ of soluble starch with small amount of water an pour slowly, with
constant stirring, into 200 mi 0f boiling water. Cool it down to room temperature and
the supermatant liquid or the filtrated shall be used for test.

e) N/10 Potassium dichromate solution.
Pulverize potassium dichromate specified in JIS K 8005 and heat at 100to 110
¢ for 3to 4 hours. Dissolve 4.9035 g (on the hasis of 100%) of this reagent in water.

Transfer the solution to a 1000 ml volumetric flask and dilute with water to the mark.
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C. Procedure

Weight accurately proper amount of the sample into a ground-stoppered 500
ml of Erlemmeyer flask and add 10 ml of carbon tetrachloride to dissolve the sample.
Add exactly 25 ml of wijs’solution and tightly stopper with a glass stopper wet with
potassium iodide solution (xo W/v%) in order to prevent volatilization of iodine and
chlorine and gently swirl the flask. If the clear solution is not obtained, carbon
tetrachoride shall be added additionally until the solution becomees clear. Place the
flask in a dark place kept atemperature 0f 20 to 30 ¢ for suitable priod (30 minutes
for the sample Having iodine value not more than 1o0. 1 hour for iodine value 100 ml
over, and 2 hours for tung oil) and swirl the flask occasionally. Add 20 ml of
potassium iodine solution xo W/v%) and 100 ml of water, swirl the flask and titrate
with N/10 solution until the solution colors pale yellow. Add 1 ml of strach solution
and continue the titration, with swirling, until the bule color of iodine-strach
disappears.

Run the blank titration

The sample shall be taken as directed below in such amount that not more than
one half ofwijs’solution is consumed.
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Expected iodine value Weight of sample to be take (g)

Less than 5 2.00 ( to 2 significant digits)
5to 30 excl. 1.00 (to 3 significant digits)
30to 50 excl. 0.60 ( to 3 significant digits)
50 to 100 excl. 0.30 (to 3significant digits)
100 to 150 excl. 0.20 ( to 3significant digits)
150 to 200 excl. 0.15 (to 4 significant digits)
200 and over 0.10 ( to 4 significant digits)

D. calculation of iodine value
lodinevalue = (B-C) xfx 1.269

B: volume of N/10 sodium thiosulfate solution consumed in blank titration
(mi)
C. volume ofN/10 sodium thiosulfate solution consumed in actual titration
(mi)
f factor ofN/10 sodium thiosulfate solution
: weight of sample (g)
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Figure B2 Scanning electron micrograph of diatomite
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Figure B4 Scanning electron micrograph of kieselghur
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Figure C | The infrared spectrum of original soybean oil
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Figure C2 The infrared spectrum of soybean oil fatty acid methyl ester
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Figure C5 The GC-MS chromatogram of original soybean oil
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Figure C6 The MS spectrum of methyl palmitate
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Figure C7 The MS spectrum of methyl sterate
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Figure C8 The MS spectrum of methyl oleate
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