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Picarro Green House Gas (GHG) analyzers 

 

• Chosen by the world’s most discerning  scientists and 
accepted across federal and state agencies 

• Featuring real-time continuous data streamed directly 
to your network  

• Designed for easy deployment in remote locations 
  

• Ruggedly built to require minimum maintenance 
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Environmental testing of each analyzer 

1. Thermal soak at  -10 & 50 ºC (2 hrs) 

 Measure cylinder for 15 minutes after 
removal to check performance 

2. Thermal ramp up and down between 
20 & 40 ºC 

 Ramp 5º C / 10 min 

 Soak every 5 ºC for 20 min 

 Measure cylinder during thermal ramp & 
track drift 

Picarro Environmental Test 
Chamber 
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Tests for field conditions 

• We stress-tests all instruments  
– Drop Test 

– Vibration test 

– Thermal test 

• Flight analyzers undergo a pressure test 
to ensure proper function at altitude 

 

Picarro Pressure Test Chamber 

Picarro Vibration Test 



High precision data in real time 
Example for G2301 

* 

*Comparison between NOAA, LSCE, MPI, EMPA and FMI in Rella et al. 2012 
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Picarro Green House Gas (GHG) analyzers 

Advantages and Benefits 

 High-precision, low drift measurements 

 Multiple gas species in a single analyzer 

 High reliability 

 Easiest to use, up and running in minutes 

 Requires no sample preparation 

 Continuous measurements & sample flow 

 Field & laboratory deployable 
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Picarro GHG analyzers are present on all 7 continents 



Great Wall of China 



LSCE – CO & CO2 analysis – Eiffel Tower, Paris, France 
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Picarro GHG analyzer family 

Carbon Dioxide + Carbon Monoxide Analyzers 

• G2302       CO2   CO  H2O precision analyzer 

• G2401      CO2   CO  CH4 H2O precision analyzer 

• G2401-m   CO2   CO  CH4 H2O for flight 

Carbon Dioxide + Methane Analyzers 

• G2301      CO2  CH4  H2O  precision analyzer 

• G2301-m   CO2  CH4  H2O  for flight @ 1 Hz 

• G2301-f     CO2  CH4  H2O  for EC flux @ 10 Hz 
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Picarro GHG analyzers for flight measurements 

Images courtesy 
Huilin Chen 
Max Planck Institute 
Jena, Germany 
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SIERRA UAV Railroad Valley Playa, NV desert 

Inside a wing pod of the Alpha Jet 

Three NASA deployments used to verify satellite measurements 
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Two other important GHG have come into 
focus: 
 
Methane and N2O have a high global warming 
potential (GWP) on a short term 

Gas GWP 
20 years 

GWP 
100 years 

GWP 
500 years 

Radiative  
Forcing 
(W m-2) 

CO2 1 1 1 1.66 

CH4 72 25 7.6 0.48 

N2O 114 289 153 0.16 

Source: IPCC AR4, 2007 

Important contribution ! 

GWP = Global Warming Potential 



Picarro (GHG) analyzer, including 
5 species: The new G2508 



Measure critical greenhouse gases with one analyzer 

N2O: < 5 ppb precision in 5 min 

 

CH4: < 5 ppb precision in 5 min 

 

CO2: < 200 ppb precision in 5 min 

 

NH3: < 1 ppb precision in 5 min 

 

H2O: < 100 ppm precision in 5 min 

 



Experimental Set Up 
• Analyzer: Picarro G2508  

• Gas flow rate: 100 sccm 

• Data measurement rate:   7 seconds 

• Configuration: The analyzer was attached to a glass sample 
chamber with two modified VCR stainless steel attachments in a 
closed-system configuration as shown below 

• Total system volume = 495 mL 

 
Gas Flow  
Direction 

Soil Chamber 



Run #      1    2    3       4   5     6   7   8    9       10 

Laboratory Soil Flux: CH4, NH3, H2O, N2O, CO2 
Shaded areas indicate periods where chamber was closed 

150 200 250 300 350 400 450 500
300

600

900

1200

150 200 250 300 350 400 450 500
0.2

0.4

0.6

0.8

150 200 250 300 350 400 450 500

0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2

150 200 250 300 350 400 450 500

10

15

20

25

30

35

200 300 400 500
1.8

1.9

2.0

2.1

2.2

C
O

2 
(p

pm
)

Time (min)

N
2O

 (
pp

m
)

Time (min)

H
2O

 (
%

)

Time (min)

N
H

3 
(p

pb
)

Time (min)

 NH3

C
H

4 
(p

pm
)

Time (min)

Add H2O  



Measuring GHG from a Salt Marsh in Palo Alto, CA 
Serena Moseman from Univ. of Rhode Island 



Picarro stable isotopes analyzers 
 
• Nitrogen isotope 15N, and its isotopomers 
 
• Carbon isotope 13C on carbon dioxide and methane 
 
• Water isotopologues H2

18O and HD16O 

 
 



Nitrogen isotopomers  δ15Nα and δ15Nβ  
and N2O measurements at ambient concentrations 
 
Analyzer: Picarro G5101-i (Mid-IR Laser source) 

Big advantage 
compared to IRMS 



Allan deviation for ambient N2O measurements 



Carbon Isotopes 





Carbon isotopes: δ13C in CO2 and CH4  





Picarro G2201-i : 
One Analyzer with many 
applications and solutions  



Picarro Combustion Module + CRDS : 
Measures Bulk δ13C in CO2 in everything that burns  

• Portable – easily moved from lab to field 
• Unique combination of high precision and 
      ease-of-use 
• High throughput – 148 samples in 24 hours 
• Fix costs are 2x to 3x less than EA-IRMS, 
• Continuous costs 5x to 10x less  



Picarro Combustion Module + CRDS application: 
Honey Fraud detection 

• Carbon isotopic fractionation is related to CO2 uptake and enzymatic 
      processes (C3 or C4 plants) 
• Bees feed on C3 plants with a δ13C of  approx. – 27 permil and 
      produce a protein, that is found in the honey 
• Corn is a C4 plant with a δ13C of  approx. – 11 permil 

 
  adding corn syrup to honey will lead to an increase in δ13C 



Process 
• 6 honey samples and the protein extracted from each sample were sourced from a 

honey importer for analysis 
• The CO2 resulting from combustion of samples was collected via Picarro’s Liaison high 

throughput interface 
• δ13C was measured on the Picarro CM-CRDS 

Comments 
• These results show that an AOAC method can be run on a Picarro CM-CRDS 
• Negative values should be reported as 0% 
• Values above 7% are indicative of significant amounts of C4 sugars 
• All six honey samples were unaltered following these criteria 



Another example: Sparking waters, is the CO2 really 
natural? 



Not in all the cases… 



 B2221: Simultaneous δD and δ13C : 

 
Precision from replicate to replicate: 
• 1σ < 0.3 permil for δ13C, and < 3 permil for δD 

 



 Application:  
 Isotopic δD and δ13C can be used to determine 
 the origin of Olive Oil 



 Simultaneous δD and δ13C Results 



A0211: High 
Precision Vaporizer 

A0212: High 
Throughput Vaporizer 

A0101: Standards 
Delivery Module 

A0214: Micro-
Combustion ModuleTM 

A0213: Induction 
Module 

A0325: Autosampler for 
liquid injection 



Stable water isotopologues:  
Tool to understand the hydrological cycle of the Present and 
Past and its link with climate 

16 1 

1 

16 1 

2 

17 1 

1 1 

1 18 

Most abundant  
≈ 99.7 % of all water 

Light 

Three rare heavy isotopologues 

0.037 % 0.204 % 
0.018 % 



PhD defense, Renato Winkler, 09/11/2012 

δ18Ovap = -11 ‰ 

δ18Ovap = -30 ‰ 

δ18Orain = -20‰ 

δ18Ovap = -75 ‰ 

δ18Osnow = -55 ‰ 

Ocean: 

δ18Oice = -55 ‰ 

Antarctica 
Equator Po

le
 

δ = 
𝑅𝑠𝑎𝑚𝑝𝑙𝑒

𝑅𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒
 - 1      expressed in ‰  relative to a reference Ocean water, R = atomic ratio 

Isotopic fractionation:  
 
Heavy water isotopologues are preferably condensing from vapour to 
liquid water (rain) or ice crystals (snow) 
 
Thus, leaving the remaining water vapour depleted in heavy isotopologues with respect to 
Ocean water 

δ18O = δ17O =δ2H = 0 ‰ 



Picarro Peripherals for L2130-i:   
 

Micro-Combustion-Module 

High precision vaporizer 



ChemCorrect™: identifies contaminated 

samples 

• ChemCorrect™:  

– Identifies and flags contaminated samples with absorption features in 
the same region as the water spectra, e.g., methanol and ethanol 



Collecting rain isn’t hard  
but how do you measure it in real time? 







High-Precision and High-Throughput Vaporizers 

High-Precision Vaporizer 
(A0211) 

High-Throughput Vaporizer 
(A0212) 

d18O precision (1s) by 
injection/sampe 

0.1 ‰ / 0.05 ‰* 0.2 ‰ / 0.1 ‰ 

dD precision (1s) by 
injection/sample 

0.5 ‰ / 0.3 ‰* 0.6 ‰ / 0.4 ‰ 

d18O/dD Drift (peak to peak, in 24 
hrs) 

< 0.6 ‰ / < 1.8 ‰ < 0.2 ‰ / 0.8 ‰ 

Volume by injection/sample** ≤ 2 mL / ≤ 12 mL ≤ 5 mL / ≤ 30 mL 

Maximum TDS ≤ 200 g/kg ≤ 40 g/kg 

Analysis time per injection 4 or 9 minutes < 2 minutes 

Analysis time per sample 24 or 54 minutes < 12 minutes 

Daily throughput (per 24 hrs) 360 or 160 injections 750 injections 

*Precision and drift are specified for the high-precision mode. 
**By sample calculations are based on running 6 injections, with the first 2 discarded and standard 
deviation calculated for the last 4.   



Picarro G2201-i 


