COOMET 930/RU/25
Key Comparison on pH of Phosphate Buffer Solution (pH ~6.86) 
Technical Protocol (30 October 2025)
Purpose
The key comparison is conducted to confirm and support capability of participants in pH measuring aria.
This key comparison COOMET 930/RU/25 links to the comparison CCQM-K99 and is being performed to evaluate the degree of equivalence of national standards of pH for phosphate buffer solutions and the KCRV of CCQM-K99 to aim the providing an objective basis for claiming a new or confirming existing CMC in the range from 6.80 to 7.00.
The measurement method (primary method or secondary method using a differential potentiometric cell, or working method using a glass electrode pH-meter) is the choice of the each participant-laboratory based on its measurement capabilities. It is possible to use several methods, but only the results obtained by the primary method per temperature will be considered when calculating the Key Comparison Reference Value (KCRV). Measurements will be conducted at a solution temperature of 25 °C and, optionally, at 15 °C and 37 °C.
Time schedule
	Stage
	Dates

	Oral and  written invitation 
	May – November 2025

	Registration deadline
	till 30 April 2026

	Dispatch of samples
	June 2026

	Reporting deadline
	till 30 November 2026

	Prepare the Draft А
	February 2026

	Discussion with participants 
	February - April 2027

	Draft А at EAWG meeting
	April 2027

	Prepare the Draft B
	October 2027

	 Draft B report at EAWG meeting
	October 2027


Description of sample 
The comparison sample is a buffer solution with pH of ~ 6.86 at 25 °C composed of potassium dihydrogen phosphate (reagent grade), sodium monohydrogen phosphate (reagent grade), and deionized water. The mass fraction of water in the sample will be sent to participants additional.
The homogeneity of the solution will be studied before shipment and the stability will be monitored in the course of the comparison measurements by the Harned cell measurements.
The pilot laboratory will provide two 1 L bottles for the participants using the primary method and one 1 L bottle for participants using the secondary or the working method. It is possible to send more bottles if a reason is described. Each bottle is labeled with a number. Bottles are sealed in zip-lock package and placed in shipping containers. Bottles shall be removed from the zip-lock package immediately before weighing.
Measuring equipment, calibration solutions, measurement standards, and other reagents are not provided.
The samples will be shipped to all participants at the same time by a courier service. VNIIFTRI will ship the samples via Russian Post or another courier company after coordinating the shipment with the participants. Tracking information will be sent to contact persons by email. The package contents will be described as a "Non-hazardous aqueous solution," and the insurance value will be set at 100 rubles (approximately $1).

Actions at receipt of the sample
Inspect the received box for visible damage or leakage, щpen the shipping containers and bags, and take the samples. Visually inspect the containers for any mechanical damage, leaks, liquid droplets on the outer walls or in the bags, or sediment. Notify about the successful delivery (or any damage detected) the pilot laboratory by e-mail, pointing the received sample numbers. 
After receipt, the samples in the shipping containers must be stored in the laboratory where they will be weighed for at least 3 days. Is not recommended to take the samples from the shipping containers. Do not remove the sealing tape or label before weighing. Weigh the bottles. Calculate the mass of the bottles, adjusting for ejection. Assume the density of the bottle and solution to be 1000 kg/m³. 
Report the weighing result (balance reading) and bottle mass (corrected for air buoyancy) for each bottle in the measurement report (summary sheet). Also report the ambient atmospheric pressure, relative humidity and temperature at the time the bottle was weighed, date of the sample receipt, date of weighing and the bottle number, abbreviation of NMI and operator.
Weighing results (balance reading) and weighing conditions (ambient temperature, atmospheric pressure, air humidity, etc.) should be fill in the attached file (COOMET-930RU-weight.xls, which will be sent to the participants after the shipping). The weighing results file should be sent to the pilot laboratory.
[bookmark: _Hlk169789812]Characteristics to be measured
· standard potential of the silver chloride electrode (primary method only), 
· value of the acidity function pa0 (primary method only),
· combined standard measurement uncertainty of pa0 (primary method only), 
· pH (for the secondary and working methods), 
· combined standard measurement uncertainty of pH (for the secondary and working methods).
Instructions for measurements
Measurements are conducted at the solution temperature of 25°C, and, optionally, at 15 °C and 37 °C. When using the primary method used electrochemical cell, measurements should be performed using at least three different concentrations of NaCl. 
The recommended constant values ​​are:
· Faraday constant F = 96,485.33212 C∙mol-1,
· Universal gas constant R = 8.314 4626 J∙mol-1∙K-1, 
For the primary method are used the following conditions:
· the standard potential of Ag/AgCl electrodes should be determined using hydrochloric acid (HCl aqueous solution) with a known molarity close to 0.01 mol/kg,
· [bookmark: _GoBack]sodium chloride or potassium chloride should be added in at least three different concentrations in the range from 0.005 mol/kg to 0.02 mol/kg. 
Reporting
The report sheet for the relevant type of measurement method (COOMET-930RU-report.xls will be sent to each participant) should be filled in and sent to VNIIFTRI before the reporting deadline. 
VNIIFTRI will confirm the receipt of the report to the contact person of the participant no later than two weeks after the receipt by email. If no confirmation is received, please contact the coordinating laboratories in order to identify the problem. 
The participants must report standard uncertainties calculated according to the Guide to the Expression of Uncertainty in Measurement (GUM)[footnoteRef:1].  [1:  JCGM 100: 2008, “Evaluation of measurement data - Guide to the expression of uncertainty in measurement”. 
http://www.bipm.org/utils/common/documents/jcgm/JCGM_100_2008_E.pdf  ] 

The report must contain at least the following information: 
· name, acronym and address of the laboratory performing the measurements, 
· name(s) of the analyst(s), who will be include in the Final Report, 
· date of receipt of solutions and the sample identifiers, 
· date and results from weighing the bottles, 
· date(s) of a carrying out the measurement(s), 
· description of a method used, instrumentation, a cell and electrodes,
· used calibration standards with indicated manufacturer and/or traceability of the established values, 
· measurement result, and
· standard measurement uncertainty and data how it was calculated. 

Technical details (depending on the procedure used):
· Primary methods 
The participants are requested to report the value of the acidity function at zero chloride molality (which is determined from values of the acidity function from several measurements) and the associated standard uncertainties. Those values will be used further in the calculation of the KCRV and evaluation of degree of equivalence of each participant. 
The participants are requested to report also such numerical results as molalities, acidity functions and data for the extrapolation to zero chloride molality including a plot of the acidity function versus the chloride molality. If several kinds of measurements are carrying out, the results should be fill in the relevant kind of reporting form. 
Please give detailed uncertainty budgets for the standard potential of the Ag/AgCl electrodes and for the buffer cell voltage. 
Please give an example of the calculations you do to calculate the molality of chloride in the buffer, the corrected voltage in an HCl cell, the standard potential of the Ag/AgCl electrodes, and an individual acidity function value. 
· Secondary or working measurements 
Participants performing secondary or working pH measurements are asked to use typical report form provided, however, they might use their report form. The secondary/working measurement report form must contain the fundamental information mentioned above. 
If you have used the secondary differential potentiometric cell method, the information should include: an example of diagram of measured potential difference as a function of time, numerical values of potential difference and temperatures including the respective standard deviations. Please give a detailed uncertainty budget and the traceability reference. 
If you have used the working method with a glass electrode, the information should include: voltages and temperatures including the respective standard deviations of measurements during a calibration of electrodes with standard buffers; a table for reporting the calculated slope, intercept of the calibration function, and a plot of measured voltages as a function of pH for the calibration function. Please give a detailed uncertainty budget and the traceability references.
Coordinating laboratory 
[image: C:\Users\User\Documents\НИО-6\конференции, семинары\Мои презентации\Лого, шаблоны и др\Рисунок1.jpg]
Russian Metrological Institute of Technical Physics and Radio Engineering (VNIIFTRI) 
141570, Mendeleevo, Moscow Region, Russia 


Contact persons: 

Dr. Sergey Prokunin 
prokunin@vniiftri.ru 
+7 (495) 526 63 21

Dr. Narine Oganyan 
oganyan@vniiftri.ru 
Dr. Vladimir Dobrovolskiy
mera@vniiftri.ru
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