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Method of Wijs’ index (or iodine index) 
measurement
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DDÉÉTTEERRMMIINNAATTIIOONN DDEE LL''IINNDDIICCEE DD''IIOODDEE :: IIII
((oouu iinnddiiccee ddee WWiijjss))

 
 
• Indice d'iode Ii : masse de diiode (I2) en g qui se fixe par addition sur 100 g de lipide. 

 
• M(I2) = 253,81 g.mol-1 

 
 

1. Protocole expérimental  

1.1 Réaction d'addition 
Dans une fiole d'Erlenmeyer bouchant émeri placer : 

• m # 0,2 g exactement pesé de lipide à analyser que l'on entraînera avec 20 mL de 
chloroforme (le cyclohexane, non toxique, peut être utilisé à la place du chloroforme). 

• 20 mL de réactif de Wijs 
Agiter et maintenir à l'obscurité au moins 30 min en agitant de temps en temps. 
 

1.2 Dosage  
Ajouter 20 mL de solution de KI à 10% et 100 mL d'eau distillée. 
Réduire l'excès d'iode dans la solution aqueuse par une solution de thiosulfate de sodium 
en agitant fortement la fiole afin d'extraire tout l'iode de la phase inférieure organique 
(rouge-violette). 
Soit Vi mL le volume versé. 
 

1.3 Témoins (réaliser simultanément 1 essai 1 témoin) 
Opérer de même sur 20 mL de solvant (chloroforme ou cyclohexane) et 20 mL de réactif 
de Wijs puis doser l'iode comme précédemment. 
Soit V'i mL le volume versé. 

 

1.4 Résultats 
 

 Thiosulfate C =   

Corps gras (g) Témoin (mL) essai (mL) Indice d’iode 

m1 = V’
i1 = Vi1 =  Ii1 =  
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2. Calcul de l’indice d'iode 

2.1 Définition : 
Indice d'iode Ii : masse de diiode en g qui se fixe par addition sur 100 g de lipide. 
 

2.2 Équations du dosage 
 
   R—CH2=CH2—R’ + I2 ↔ R—CHI—CHI—R’ 

        Excès 
 
Réaction équilibrée, déplacée par un excès de I2 
Réaction lente (2 h), accélérée par catalyseur (ions Hg2+ ) 
Réactions parasites de substitution radicalaires (utilisation de solvants halogénés pour 
limiter les substitutions, obscurité car la lumière favorise les substitutions et 
remplacement de I2 par I→-Cl polarisé qui favorise l’addition).  
 

2.3 Calculs  
X : nombre de moles d'ICl (ou I2) 
fixées par m g de lipide. 
Pour le témoin : CS2O3 . V'S2O3 = 2 CICl 
. VICl 
Pour le dosage : 2 X + CS2O3 . VS2O3  = 
2 CICl . VICl 
 
D’où : 2 X = CS2O3 (V'S2O3 - VS2O3)  
 

   Ii  = 
CS2O3

2  . (V' - V) . MI2 . 
100
m    

 

 
 
 
 
L'indice d'iode permet de calculer le nombre de doubles liaisons de l'acide gras 
( )∆n présent dans un triglycéride pur homogène : 

nb de moles d'I2 fixées par 100 g de lipide : 
2

2

IM
I  

pour 1 mole de triglycéride pesant Mtriglyceride  g soit : 
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2
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Standard Test Methods for Drying, Curing 
or Film Formation of Organic Coatings at 

Room Temperature
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Photos from optical microscope 
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Surface quality of samples received from OPERA project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bad chamber 
 
 
 

 

Good chamber 
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Surface quality obtained with different oils, in laboratory. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Tung oil 
 
 

Boiled linseed oil 
 
 

 

Boiled linseed oil + Tung oil
 
 

OPERA 1 oil 
 
 
 

Linoliefernis 
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Photos from Scanning Electron Microscope 
(SEM)



Uncoated Bakelite sample 
 

Uncoated Bakelite sample 
 
 

General surface observation
 
 
 
 
 

Detail of the flaw 1 : a preexistin
 
 
 
 

2 

1

 
3
 

 
 (tilt 60°). 

 
g surface hole. 



Uncoated Bakelite sample 

 

 
 
 

 
Other hole. 

 
 
 
 
 

 
“Heights” are present. 

 
 
 
 
 



Uncoated Bakelite sample 

 

 
 
 

 
“Linear” cracks in the bakelite outer layer  

(detail of the flaw 2 in the first picture). 
 
 
 
 

 
The above crack magnified 2x. 

 
 
 
 
 



Uncoated Bakelite sample 

 

 
 
 

 
A convex crater neighbour to a height. 

 
 
 
 
 

 
An oval surface non-uniformity : detail of flow 3 of the first photo. 

 
 
 
 
 



Uncoated Bakelite sample 

 

 
 
 

 
A surface non uniformity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sample of “bad” chamber received from OPERA 

 

 
Sample of “bad” chamber received from OPERA 

 

 
Non-uniform coating and dust particles  present. 

 
 
 
 
 

 
A hole silted-up by the coating layer. 

 
 
 
 
 



Sample of “bad” chamber received from OPERA 

 

 
 
 

 
A Bakelite surface non-uniformity covered by the polymerised 

linseed oil. 
 
 
 
 

 
Bad surface wettability (thickness of the layer = 2 µm). 

 
 
 
 
 



Sample of “bad” chamber received from OPERA 

 

 
 
 

 
The measurement of the coating layer thickness near a substrate 

fracture has an estimated thickness of 2.3 µm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sample of “good” chamber received from OPERA 

 

 
Sample of “good” chamber received from OPERA 

 

 
On the sample surface many small areas are not coated 

 
 
 
 
 

 
Detail of the above photo. The coating layer has an estimated 

thickness of 2.5 µm. 
 
 
 
 



Sample of “good” chamber received from OPERA 

 

 
 
 

 
Inclusions are traped in the coating layer. 

 
 
 
 
 
 
 
 
 
 
 
 



Deposition of OPERA 1 oil 

 

 
Sample n° 1: OPERA oil 30 / 70, filtered 

 

 
The coating layer is clean and smooth; bad wettability for certain 

areas. 
 
 
 
 

 
Detail of the above photo. Thickness = 5.5 µm. 

 
 
 
 
 



Deposition of OPERA 1 oil 

 

 
 
 

 
A hole apeared as a results of the surface outgassing. 

 
 
 
 
 

 
Thickness measurement = 6.8 µm 

 
 



Deposition of OPERA 1 oil 

 

 
Sample n° 2: OPERA oil 15 / 85, filtered 

 

 
General surface observation. Tilt 60°. Some uncoated areas and 

inclusions. 
 
 
 
 

 
Detail of an unwetted area (thickness= 5 µm). 

 
 
 
 
 



Deposition of OPERA 1 oil 

 

 
 
 

 
Detail of an inclusion; specific appearance of the surface layer 

presenting an uniform roughness. 
 
 
 
 

 
The thickness of the coating layer = 4.8 µm 



Deposition of boiled linseed oil 

 

 
Sample n° 3: boiled linseed oil 30 / 70, filtered 

 

 
The surface is smooth. Some small areas are not entirely covered. 

Dust particules are present. 
 
 
 
 

 
Detail of the above photo.  

The thickness of the coating layer = 5.8 µm 
 
 
 
 



Deposition of boiled linseed oil 

 

 
 
 

 
Detail of inclusions and dust particules. 

 
 
 
 
 

 
The thickness of the coating layer = 5.7 µm. 

 



Deposition of boiled linseed oil 

 

 
Sample n° 4: boiled linseed oil 15 / 85, filtered 

 

 
An uniform repartition of the coating layer. 

 
 
 
 
 

 
Detail of the inclusions and dust particles. 

 
 
 
 
 



Deposition of boiled linseed oil 

 

 
 
 

 
The thickness of the coating layer = 3.7 µm 

 
 
 
 
 
 
 
 



 

 
 

 
Sample n° 5: OPERA oil dried at room temperature 

 

 
The surface is smooth, with some non uniformities. Dust particles 

are present. 
 
 
 
 

 
Detail of the above photo. 

 
 
 
 
 



 

 
 

 
 
 

 
The thickness of the coating layer = 9.3 µm. 
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