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EffectsEffects of Temperature on of Temperature on pHpH measurementmeasurement

The temperature The temperature changechange the the pHpH of the of the 
measuredmeasured solutionsolution

The The dissociationdissociation of of moleculesmolecules isis highlyhighly temperature temperature 
dependentdependent. . AnyAny changechange in temperature of the in temperature of the measuredmeasured
solutionsolution resultsresults in a in a changechange in the in the hydrogenhydrogen ionion
concentrationconcentration of of thatthat solutionsolution and and thereforetherefore in in itsits pHpH
valuevalue..
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The temperature The temperature changechange the the pHpH of the of the measuredmeasured
solutionsolution

The pH/Temperature dependency is known only for the pH          
buffer solution
For all acids and bases is not known.

Exampls:                                                       
Sample/Temp.: 0°C 20°C 25°C 30°C 40°C 50°C

Water 7.47 7.00 6.63
0.01 N HCl 2.04 2.04 2.04
TRIS-Buffer 8.40 7.84 7.65 7.56 7.02
0.001 N NaOH 11.17 10.83
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The temperature The temperature changechange the the pHpH of the of the measuredmeasured
solutionsolution

ItIt isis thereforetherefore of of utmostutmost importanceimportance toto state the state the 
relatedrelated temperature temperature whenwhen givinggiving a a pHpH valuevalue of a of a 
solutionsolution, , otherwiseotherwise the the pHpH measurementmeasurement isis
meaninglessmeaningless

ExampleExample : pH 3,27 at 22 : pH 3,27 at 22 ººCC
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EffectsEffects of Temperature on of Temperature on pHpH measurementmeasurement

The temperature The temperature changechange the the pHpH of the of the 
measuredmeasured solutionsolution
The The slopeslope of of pHpH electrodeelectrode isis temperature temperature 
dependentdependent
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pH

P
otentia l in m

V

-59.16 mV at 25°C
-74.04 mV at 100°C

Temperature 
dependency of the 
Nernst equation

The The slopeslope of of pHpH electrodeelectrode isis temperature temperature 
dependentdependent

R x T
NERNST equation:       E = ------------ x 2,30

n x F

E = Potential difference
R = Gas constant
F = Faraday constant
T = Absolute temperature
n = charge number of the measured ion = 1
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The The slopeslope of of pHpH electrodeelectrode isis temperature temperature 
dependentdependent

ThisThis temperature temperature influenceinfluence isis consideredconsidered byby
instrumentinstrument manufacturesmanufactures whenwhen theythey
incorporate incorporate conventionalconventional manualmanual or or 
automaticautomatic temperature temperature compensationcompensation in in 
theirtheir pHpH measuringmeasuring productsproducts..
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EffectsEffects of Temperature on of Temperature on pHpH measurementmeasurement

The temperature The temperature changechange the the pHpH of the of the 
measuredmeasured solutionsolution
The The slopeslope of of pHpH electrodeelectrode isis temperature temperature 
dependentdependent
The temperature The temperature changechange the position of the the position of the 
isothermisotherm intersectionintersection pointpoint
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mV

pH70 14
59.16 mV at 25°C

74.04 mV = Slope at 100°C

Isothermal Point is
best at 0 mV

bad

good

The temperature The temperature changechange the position of the the position of the 
isothermisotherm intersectionintersection pointpoint
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The temperature The temperature changechange the position of the the position of the 
isothermisotherm intersectionintersection pointpoint

The position The position changechange of the of the isothermisotherm
intersection intersection pointpoint isis compensate compensate ifif the    the    
pHpH buffer buffer solutionsolution and  the and  the samplesample are at are at 
the the samesame temperature.temperature.
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Exampls:                                                        
Sample/Temp.: 0°C 20°C 25°C 30°C 40°C 50°C

Water 7.47 7.00 6.63
0.01 N HCl 2.04 2.04 2.04
TRIS-Buffer 8.40 7.84 7.65 7.56 7.02
0.001 N NaOH 11.17 10.83
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Error Error fromfrom temperature temperature effecteffect on on slopeslope and and isothermisotherm
intersectionintersection pointpoint in in pHpH electrodeelectrode

ExampleExample : : 
0.001 0.001 molmol/l /l HClHCl = pH 3,00= pH 3,00
Temperature of Temperature of calibrationcalibration : 25: 25ºº CC
Temperatura of Temperatura of measuremeasure : 60: 60ºº C C 
IfIf wewe dondon’’t t mademade automaticautomatic or or manualmanual temperature temperature compensationcompensation at at 
6060°°C on the C on the pHmeterpHmeter the error the error isis: : 0,47 0,47 pHpH

The error The error fromfrom differentdifferent temperature of temperature of calibrationcalibration and          and          
measuremeasure isis : : 0,047 pH0,047 pH
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EffectsEffects of Temperature on of Temperature on pHpH measurementmeasurement

The temperature The temperature changechange the the pHpH of the of the 
measuredmeasured solutionsolution
The The slopeslope of of pHpH electrodeelectrode isis temperature temperature 
dependentdependent
The temperature The temperature changechange the position of the the position of the 
isothermisotherm intersectionintersection pointpoint
The temperature The temperature changechange the the responseresponse time        time        
of of pHpH electrodeelectrode
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The temperature The temperature changechange the the responseresponse of of pHpH
electrodeelectrode

ElectrodesElectrodes are are mademade in in glassglass
body.                                         body.                                         
The The glassglass isis bad conductor of bad conductor of heatheat
ElectrodesElectrodes are are asimmetricalasimmetrical mademade.                                       .                                       
ThisThis conditioncondition generate a generate a delaydelay in in 
temperature temperature stabilisationstabilisation on the on the 
individualindividual electrodeelectrode partsparts and and 
delaydelay in in responseresponse and and stablestable
readingreading of final of final pHpH valuevalue..

. .

Reference
Inner tube glass membrane

°C °C
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The temperature The temperature changechange the the responseresponse of of pHpH
electrodeelectrode

ImportantImportant::
WhenWhen the the electrodeelectrode jumpsjumps fromfrom differentdifferent
temperature, temperature, pleaseplease waitwait beforebefore toto readread a a 
final final valuevalue..

ExampleExample : : fromfrom 2020°°C C toto 6060°°C the C the electrodeelectrode needneed
minimum 5minimum 5--10min 10min forfor stabilisationstabilisation..
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EffectsEffects of Temperature on of Temperature on pHpH measurementmeasurement

The temperature The temperature changechange the the pHpH of the of the measuredmeasured
solutionsolution
The The slopeslope of of pHpH electrodeelectrode isis temperature temperature dependentdependent
The temperature The temperature changechange the position of the the position of the isothermisotherm
intersectionintersection pointpoint
The temperature The temperature changechange the the responseresponse time time pHpH electrodeelectrode
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ConclusionConclusion

TheoryTheory isis necessarynecessary !!
ExperienceExperience isis essentialessential
GoodGood luckluck withwith youryour pHpH measurementmeasurement
And And greatingsgreatings fromfrom ItalyItaly……....
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Thank you.


