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Target concentrations
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Diffusive samplers and EN17346
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Measurement of ammonia in 

context

NH3 NH4

 Amines
 Co-emitted
 organics

 Reaction
 Precipitation
 consumption
 Re-emission
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Ammonia measurement challenges
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EMEP sites are “background” sites however  background varies significantly 

[NH3] = 1 µg.m-3

[NH3] = 5.5 µg.m-3

Auchencorth Moss

Chilbolton Observatory

SSSI

SSSI



01/01/2016 01/01/2017 01/01/2018 01/01/2019 01/01/2020

0

20

40

60

80

100

120

140

[N
H

3
] 
(m

g
.m

-3
)

--

Chilbolton Observatory time series of NH3 2016-2020

TFMM, 2021



Diffusive samplers and EN17346
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Uptake rate calculation
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Uptake rate calibrations

UK National Ammonia Monitoring Network

Laboratory calibration to calculate Field calibration to calculate

Data quality objective CV <15%

TFMM, 2021



Instrumentation
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Calibration (Airrmonia)

Side by side calibration Side by side calibration: Gas standard

[NH3] dilution of gas standard
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Wet chemistry gold standard

- No inlet
- Still needs T 

stabilisation



MARGA QA and maintenance

change every: 1 2 1 2 3 4 6 1 2 

component week week month month month month month year Years 

Clean cyclone and PM10 head 
  

x 
 

 
    

Replace air tubing 
    

X X 
   

Carry out a blank  
  

x 
 

 
    

Take a subsample of internal standard for 

analysis 

    
x 

    

2x absorbance liquid 20 Litre (with 1ml 

30-35% H2O2)  

x 
   

 
    

2x eluent (anion and cation, both 8 Litre) x 
   

 
    

Internal standard LiBr 4 (or 5) Litre 
   

x  
    

suppressor liquid 5 Litre 0.35M 

phosphoric acid (H3PO4) 

 
x 

  
 

    

2x empty waste container 30 Litre and 

add approximately 30 grams of NaHCO3 

x 
   

 
    

2x sample filters behind SJAC  
 

x 
  

 
    

2x sample filters behind WRD  
  

x 
 

 
    

2x aspiration filters anion/cation 
  

x 
 

 
    

2x inline eluent filter behind pump before 

pulsation dampener 

  
x 

 
 

    

2x inline liquid filter behind suppressor 

pump  

  
x 

 
 

    

2x suppressor pump tubing 
    

 
  

x 
 

4x WRD seals located inside WRD heads 
    

 
  

X 
 

4x WRD seals on outer tubing located 

against WRD heads 

    
 

  
x 

 

2x IC pump seals  
    

 
  

x 
 

2x IC pump check inlet valves  
    

 
  

x 
 

2x IC pump check outlet valves  
    

 
  

x 
 

2x membrane of gas sampling vacuum 

pump 

    
 

  
x 

 

2x clean SJAC in 1% H2O2 for 10 minute in 

an ultrasonic bath ** 

    
 

 
x 

  

2x clean WRD ** 
    

 
 

x 
  

clean or change all Teflon tubing 1/16" 

boxes** 

    
 

  
x 

 

2x change guard column: 1 anion, 1 

cation (+filters if dirty) 

  
x 

 
 

    

1x change anion IC column if necessary 

**** 

   
x  x 

   

1x change cation IC column if necessary 

**** 

    
 x 

   

1 x change cation pre-concentration 

column if necessary 

    
 

 
x 

  

1 x change anion pre-concentration 

column if necessary 

    
 x 

   

(*) preventive replacement frequency based on local experience.  Prevent filter blockage.  Indicators of blocked filters: significant phosphate 
peak around 6 min; (**) Frequency depends on location of instrument, clean when visibly dirty; (***) Frequency depends on location of 
instrument, exchange when blocked/ together with 1/16" tubing.  Exchange at least every 2 years  (wear); (***) Frequency depends on 
local conditions (quality of solutions; for anion column: concentration of peroxide); (*****) Pump tubing including connectors 

 

- PM removed for separate analysis
- High flow inlet (<1 s)
- Regular maintenance 
- Internal standard
- Monthly blanks
- QA QC on quarterly and annual basis
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Auchencorth Moss NH3 (and other analytes)
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Instrumentation
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Inlets (and filters)

f (t)
f (T, RH)
f (air mass)
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Interest in long term trend using IR based instruments

• 3 sites in the UK 
are using an LGR 
NH3 analyser

• Much less 
maintenance

• Attention to 
data quality is 
required
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Future for NH3 monitoring

Unexpected local manure heap! 
(discussions were had)

- Significant evidence fro UKCEH Met NH3 field intercomparison that lots of automatic 
instruments on the market which have the potential to measure NH3 accurately

- However, SOP for long term operation needed. 
- Inlet, filter changing, internal mirror and surface cleaning protocols for easy and 

regular maintenance needed to make sure quantitative long term data available
- Similar protocols as the ACTRIS NO2 SOP will be needed to ensure baseline and span 

drift is monitoring and corrected in a timely way. 
- UKCEH undertaking laboratory tests with both a permeation based calibration and a 

gas dilution- humidied gas stream calibration systems in order to begin to establish 
“gold standard” and “field” standard protocols

- Field tests to follow
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Set up

Manifold
Residence 
time 0-5 s.

Instrument

Changeable filter? 

Calibration

- Need accurate cylinder or 
permeation source

- Need to add in H2O
- Need to have a blank with 

H2O vapour present



Photolysis and local atmospheric chemistry monitoring

Hannah Walker, U. of Edinburgh/UKCEH, PhD research

Thankyou!

1. Site name 2. Country 3. Do you measure jNO2

Hohenpeißenberg Germany Yes with a filter radiometer

Mt. Cimone Italy No

PUY France No

Jungfraujoch Switzerland No

Beromuenster Switzerland No

Seoul South Korea No

All Norwegian sites.. Norway No

Cape Verde Atmospheric Observatory (CVO) Cape Verde Yes with a spectroradiometer

Hohenpeissenberg Meteorological Observatory Germany Yes with a filter radiometer

Jungfraujoch Switzerland No

Rigi Switzerland No

Leba (PL0004R), Jarczew (PL0002R), Sniezka 
(PL0003R) Poland No

National Atmospheric Observatory Košetice Czech Republic No

Lampedusa Italy Yes with a spectroradiometer

Atmospheric chemistry is largely driven by solar radiation! 



Can we do modelled photolysis better?

𝑗 𝑁𝑂2 = න
𝜆1

𝜆2

𝜎𝑁𝑂2 𝜆 × 𝜙𝑂(3𝑃) 𝜆 × 𝐹 𝜆 𝑑𝜆

local conditions can 
mean that j is quite 
different at different 
locations for the same 
day (due to cloud cover, 
snow/frost on the 
ground, etc.)

Hannah Walker, U. of Edinburgh/UKCEH, PhD research



Spectral radiometers give more detailed information

Time series of hourly averaged photodissociation rate constants at Chilbolton Observatory, (left)
measured by spectral radiometer with 2-π optic head and (right) modelled by TUV v5.3, for 

the full duration of measurements in this study.

Hannah Walker, U. of Edinburgh/UKCEH, PhD research

• Research on-going however there is an opportunity and need to 
understand atmospheric chemistry better

• Long term improvement of model performance for air pollution needed


