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SOP / Outline of presentation



PTRMS models covered in this SOP

• Ion Source: H3O+ & traces of NO+, O2
+

• Drift Tube:

• Ion Transfer Unit: electrostatic 
lenses, focusing ion technologies

• Mass Spectrometer: QMS, ToFMS

This SOP covers only: 

• PTR-MS equipped with conventional drift tubes - simple reaction kinetics and energetics

• Proton transfer using H3O+ - use of other reagent ions such as O2
+ and NO+ not included 

𝑅 + H3O
+ → 𝑅𝐻+ + H2O



Quality Assurance

Zero air: VOC free air produced from ambient air

using a catalyst @ 350-400°C; a VOC scrubber

containing a solid sorbent, or (iii) a cylinder of dry

zero air (high purity, 5.0) with a humidification

system containing high purity water

Frequency: hourly blanks recommended. At least

one blank every six hours to ensure that diurnal

variations in instrumental blanks are well captured

Duration: several tens of minutes / check for blank

stability

Ref blank values: blanks larger than reported in

the table should be investigated

𝐶𝑅𝐻+ = 𝐶𝑅𝐻+
𝑎𝑚𝑏𝑖𝑒𝑛𝑡 − 𝐶𝑅𝐻+

𝑏𝑙𝑎𝑛𝑘

Blank measurements



Quality Assurance

Calibration

zero air and calibration gas (few ppb) sampled until a stable plateau is reached for each VOC signal
Frequency: once a week (campaign < 2 months) / twice a month (> 2 months)

Kinetic approach

• Use standard mixture of VOCs w/ known proton 
transfer rate constants covering the whole mass 
range interest for ambient measurements

• Calibrate ion transmission at low humidity (e.g. 
30% RH)

• Evaluate whether humidity-dependent responses
are observed by varying humidity over  30-90% RH

• Characterize fragmentation patterns of species of 
interest  → 𝐹𝐹𝑅𝐻+

Calibration approach

• Use standard mixture of all VOCs targeted for 
ambient measurements

• Calibrate ሻ𝑺𝑵(𝑹𝑯
+ for all VOCs

• Evaluate whether humidity-dependent responses
are observed and, if so, apply the Following 
procedure for correction

Provide procedures & recommendations



Quality Assurance

Calibration standard from NPL 

(Worton et al., AMT, 2023)

• SI-traceable 

• 20 compounds tailored to the requirements of 

PTR-MS 

• Expanded uncertainty: 5.1-10.8% 

Calibration



Quality Assurance

Figures of merit

Mass resolution & accuracy Limit of detection (3σ) Meas. precision (1σ)

Meas. accuracy (1σ)

Provide methodologies to compute figures of merit w/ various examples 



Field Operation

Sampling

Height: 2-3 different heights should be tested for a significant 
period of time

Material: coated stainless steel (Silcosteel or SilcoNert®1000 and 
Sulfinert or SilcoNert®2000) or polymer after a sufficient 
passivation time before use (PFA, PTFE)

Sampling line heating: 40-50°C 

Flow rate: a few L/min to a few tens of L/min (residence time < a 
few seconds), turbulent flow preferred

Particle filter:  mesh size < 5 µm unless low volatility compounds 
are targeted

Provide recommendations on various aspects



Field Operation

Operating conditions
Provide settings for operating conditions  & requirements for reagent 
ions



Field Operation

Checking for proper field operation
Build control charts of relevant metrics to ensure that instruments are 
running well



Data extraction: retrieval of ambient VMR 
& reporting

Software tools provided with PTR-MS (PTR-MS viewer or Ionicon Data Analyzer from IONICON 

Analytic GmbH, Tofware from TOFWERK) or by the scientific community (Toftool, PTRwid) 

Mass scale 

calibration 

Peak-shape analysis 

and peak-fitting 
Conversion to VMR Blank subtraction 

Kinetic approach

Calibration approach

Provide a general ‘step by step’ procedure to process PTR-MS raw data

Grauss et al.
(2010)

Check EBAS 
website for 

templates and 
vocabulary 

updates



Additional PTRMS related activities

➢ Physical dedicated hands-on training to organize for small groups, or during upcoming

intercomparisons with other CiGas units

➢ Possibility to organize intercomparisons (last one dedicated to VOC was for formaldehyde) & in 2019 

for PTRMS within EUROCHAMP

➢ Operational for evaluation of working standards and target gas, in order to link the VOC 

measurement by PTRMS to primary standards and ensure the state-of-the art traceability to 

international scales

➢ Round-robin: send out a NPL PTRMS calibration standard, a dilution system, and/or an unknow 

target gas

➢ Audit and Labelling (step 1a & 1b)

➢ SOP for instruments equipped with new generation drift tubes ??


