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H-022 
Title: Determination of Moisture in Lubricating Oils 

with TEOF 
 

  

Scope: Determination of moisture in lubricating oils with TEOF 
(triethyl orthoformate) 

 
  

Principle: A sample of oil is dissolved in a solvent mixture containing 
an acid catalyst, and titrated with a solution of triethyl 
orthoformate in cyclohexane to an endothermic endpoint. 
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Reagents: 1.2 mol/L triethyl orthoformate (TEOF)(CAS 122-51-0, 

Riedel de Haën cat. No. 60388, M=148.20, d=0.89, 
purity=99%) in dry (HPLC grade) cyclohexane. Pipette 
200mL TEOF into a 1000mL volumetric flask, and make to 
volume with cyclohexane. (Burette #1) 

 Solvent mixture. Mix 800mL dry (HPLC grade) 
cyclohexane, 150mL dry (HPLC grade) iso-propanol, 
100mL dry chloroform, and 20mL methane sulfonic acid 
99.5%+ (CAS 75-75-2, Aldrich cat. no. 471356) and store 
in a tightly stoppered bottle. (Burette #2)This mixture is 
hygroscopic, and must be protected from atmospheric 
moisture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thermo. Titr. Application Note No.
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Method: Basic Experimental Parameters: 
 Titrant delivery rate (mL/min.)  2 
 No. of endothermic endpoints  1 
 Data smoothing factor  75 
 Sample Determination. Weigh accurately approximately 3 

- 5 mL oil in a clean, dry 140mL titration beaker. Place the 
beaker on the magnetic stirrer, and fit the lid containing 
the probe and captive magnetic stirrer follower in place. 
The probe and stirrer should have been previously rinsed 
with dry cyclohexane and wiped dry.  

 The titration program commences by adding 20mL of 
solvent mixture to the beaker. Start the stirrer as soon as 
all solvent has been added. Following addition of the 
solvent, a 10 second delay permits all oil to be dissolved. 
The titration with TEOF solution then commences, and 
proceeds to an endothermic endpoint. 

 Titration Blank Determination. Perform a series of 
determinations using different masses of oils to give a 
range of titres from approximately 0.7 to 1.5mL. Perform a 
linear regression analysis, and determine the titration 
blank from the y-intercept. 

 
Results: Analysis of new and used motor oil. 
 New lubricating oil (Castrol Magnatec) 

Sample Mass Titre, mL % H2O 
2.9022 0.644 0.19
2.9053 0.659 0.20
2.8895 0.648 0.19
2.8759 0.663 0.20
2.8479 0.644 0.19

Average 0.193
Standard deviation 0.006

Old lubricating oil (after ~10,000km motoring) 
2.9210 0.788 0.29
2.9224 0.786 0.29
2.9115 0.773 0.28
2.9162 0.787 0.29
2.9177 0.777 0.28
2.9210 0.788 0.29

Average 0.288
Standard deviation 0.005 
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Thermometric Titration Plot:  

  

 Legend: 
 Red = direct temperature curve 
 Black = second derivative  


