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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

METHOD FOR MEASURING PEROXIDE NUMBER
ORGANIC PEROXIDES IN HYDROCARBONS
GM9055P

1 SCOPE. This method provides for the determination of
peroxides occuring as autooxidation products in hydrocar-
bons.

2 PRINCIPLE OF THE METHOD.

2.1 This is a modification of the iodometric method. The
peroxide in the sample reacts with iodide in oxygen-free
glacial acetic acid (ROOR’ + 2 KI + 2 HOAc = ROR’
+ I, + H,0 + 2 KOAc), and the resulting iodine is titrated
with thiosulfate.

2.2 Because of the action of light and oxygen, which
liberates iodine in an acid solution of iodine, the reaction is
carried out in the dark in acetic acid to which sodium
bicarbonate has been added so that the evolved carbon
dioxide will sweep out the dissolved oxygen and provide
protection against atmospheric oxidation.

2.3 The end point can be determined reasonably well by
visual observation of the disappearance of the iodine color,
except in cases where the sample is colored. Because starch is
not a suitable indicator in this titration medium, the “dead
stop” electrometric method of detecting the end point is used.
The end point can be determined easily to within 1 drop of
0.01 N thiosulfate solution.

2.4 Since the concentration of peroxide on a percentage basis
or as parts per million cannot be calculated uniess the identity
of the peroxide is known, results are expressed as “peroxide
number” (PN), which is defined as the number of milliequiva-
lents of peroxide per liter of sample.

3 INTERFERENCES.

3.1 Any substance capable of oxidizing iodide under the
specified conditions causes a positive error. (Oxygen and light
are excluded from the reaction vessel.)

3.2 Any substance which consumes iodine under the speci-
fied conditions causes a negative error. The method is not
applicable in the presence of conjugated diolefins or tetraeth-
yllead; monolefins and alkynes (acetylene hydrocarbons) do
not interfere.

4 TIME REQUIREMENTS.

4.1 A single sample requires about 25 min.; multiple samples
about 15 min. each.

5 EQUIPMENT REQUIRED.

5.1 The reaction vessel is a 100 mL tall-form beaker
(without a pouring lip). The dark chamber consists of a
brown glass reagent bottle, the top of which has been cut off
at such a height as to provide a jar some 15 mm taller than
the beaker. It is closed by a large rubber stopper mounted on
a ring stand by means of a heavy glass rod bent at a 90° angle

and inserted into a hole in the center of the stopper. The
stopper supports a pair of platinum electrodes and a stirrer
shaft which extend to within | cm of the bottom of the
beaker. The tip of the buret extends into the beaker through
another hole in the stopper. When assembled for use, the rim
of the beaker presses lightly against the under side of the
stopper, and the upper edge of the brown glass jar engages the
sides of the rubber stopper. The weight of the reaction
chamber must be supported from below by means of a
wooden block or other easily manipulated support.

5.2 The electrical circuit consists simply of a battery and
voltage divider whereby a potential of 7 to 10 mV is
impressed across the two platinum electrodes, and a galva-
nometer connected in series with the titration cell. The
galvanometer should have a sensitivity in the range of 0.25 to
1.0 ya/mm, an internal resistance of 250 to 2000 chms, and a
period of not more than 3 s.

6 STANDARD SOLUTIONS.

6.1 Sodium thiosulfate (0.1 N). Use a commercial standard
solution, if available. Otherwise, dissolve approximately 25 g
of the crystalline salt, Na,$,0,5H,0, and 0.1 g of NaHCO,
in 1 L of recently boiled (to expell O, and destroy bacteria
which promote oxidation of the sulfur to sulfate) and cooled
distilled water. Allow the solution to stand overnight, and if a
sediment has formed decant the clear solution into a clean,
glass-stoppered bottle for storage.

6.1.1 Standardize the solution as follows: Weigh accurately
about 75 mg of reagent grade KIO; that has been dried at
120 C for 1 h. Dissolve this salt in 50 mL of cold, recently
boiled distilled water containing 3 g of KI. Add 30 mL of
HC1 (1:9), swirl the solution, and titrate the iodine at once
with the thiosulfate solution. When the brown color has faded
to light yellow add starch indicator solution and continue the
titration until the blue color just disappears. Calculate the
normality of the thiosulfate solution: N = W/0.0357 V,
where W = the weight (g) of K10, titrated by V mL of the
Na,$;0, solution.

6.2 Sodium thiosulfate solution (0.01 N). Transfer 100 mL
of the standardized 0.1 N solution to a 1 L volumetric flask,
and dilute to volume with recently boiled distilled water,

7 TEST PROCEDURE.

7.1 Transfer 25 mL of glacial acetic acid and about 2 g of
sodium bicarbonate to the reaction beaker, cover the beaker,
and set it aside for a few minutes to permit the evolution of
CO, to displace the dissolved oxygen.

7.2 Add about 1 g of KI crystals and not more than 20 mL
of the test sample, attach the beaker and dark chamber at
once to the titration assembly, start the stirrer, and allow the
reaction to proceed for ten minutes.
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NOTE: Ordinarily a 5 to 20 mL sample is appropriate. If
the peroxide content is so high that less than 1 mL is
required, the sample must either be diluted with a peroxide-
free (re-distilled) hydrocarbon for sampling with a macro-
pipet or a suitable micro-pipet must be used.

7.3 Remove the dark chamber and proceed to titrate the
iodine with the 0.01 N thiosulfate solution. The end point is
reached when the galvonometer reading returns to zero. (The
thiosulfate solution may.be added rapidly until only a faint
brown color remains, but then the end point must be
approached drop-wise to avoid overstepping. If the initial
coloration is slight, indicating a low peroxide number and
hence a small volume of thiosulfate solution to be required,
the end-point will be improved by adding 5 to 10 mL of

water before beginning the titration, because the response of
the dead-stop apparatus is sluggish in the nearly anhydrous
acetic acid.)

7.4 Calculate the peroxide number of the sample:

PN = 1000 A N/V
A = volume (mL) of standard thiosulfate
solution used,
N = normality of the standard thiosulfate solution,
V = volume (mL) of sample.

8 GENERAL INFORMATION. This is a newly issued
standard.
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