Spectronus™
Trace Greenhouse Gas and Isotope Analyser
Simultaneous and real-time measurements of
N2O, CH4, CO, CO2 (including δ13C and δ
 18O)

ecotech.com

Why choose ECOTECH?
Choosing the right equipment to suit your
application can sometimes be overwhelming with
so many different options in the market. There are,
however, differences to look out for, that can help
guide you to make the right decision.

Thanks to an extended range of intuitive and userconfigurable automated methods, the Spectronus™ will
allow you to investigate the mechanisms involved in the
emission and loss of each gas, ultimately helping resolve
the current uncertainties on their life cycles.

The multi-species capability of the Spectronus™ aids
holistic greenhouse gas studies which probe the whole
picture. Simultaneous measurement of all gases in the
same air sample allows correlations and relationships
to be identified between the greenhouse gases in a way
impossible with multiple analysers. Isotopes offer the
best method to understanding sinks and sources of the
measured greenhouse gases. CH4 and N2O measurements
are valuable in any comprehensive assessment of
atmospheric effects on and by climate change.

Deep in the jungles or on board a ship sailing around
the world, the Spectronus™ can be left unattended for
extended periods of time. Housing the Spectronus™ within
its own compact and mobile shelter ensures that it is
readily deployable whenever required. Combined with a
manifold to suit your application, the system is compact and
complete.
W H Y P U R C H A S E A S P E C TR ON U S ™ ?

• One instrument for all greenhouse gases,
CO and 13CO2
• Precise and accurate measurements meet GAW
requirements
• Low maintenance requirements
• Customers have access directly to our application
scientists and engineers when required
• Spectra saved for re-analysis if required.

Figure 1. Spectronus™ with metal cell.

C ON S ID E R C OS T S AV IN GS !
When measuring all greenhouse gases, the Spectronus™ is the
most cost effective system on the market. It also requires very
low maintenance. Ongoing costs are kept to a minimum.

CAPABI L I T I E S

S E N S ITIV ITIE S

The ECOTECH Spectronus™ is an FTIR spectrometer
coupled to a multi-pass (White) cell and a gas sampling
manifold. It is principally intended for in situ sampling
and analysis of air. The analyser is fully automated
and provides real-time concentration or mole fraction
measurements of target gases including N2O, CH4, CO, CO2,
including (δ13C and δ18O).

Typical residual of the non-linear fitting is shown in
Figure 2. The excellent fit of the spectra allows the
Spectronus™ to provide a precise measurement of the gas
concentrations.
In addition the Spectronus™ is very sensitive as shown for
example for N2O in the Allan Deviation plot in Figure 3.

If the sample airstream is undried, water vapour and its 1H
and 18O isotopologues can also be analysed.
Spectra are analysed to determine the amounts of selected
trace gases in the cell by non-linear least squares fitting of
broad regions (100–200 cm−1) of the spectrum selected for
each target gas. The analysis is carried out automatically
after spectrum collection, and the results logged and
displayed on the controlling computer.

Figure 2. Measured and fitted ambient spectra (lower panel) and residuals
associated (upper panel).
Griffith, D. W. T., Deutscher, N. M., Caldow, C. G. R., Kettlewell,
G., Riggenbach, M., and Hammer, S.: A Fourier transform infrared trace gas
analyser for atmospheric applications, Atmos. Meas. Tech., 5, 2481-2498,
10.5194/amtd-5-3717-2012, 2012.

Figure 3. Spectronus™ sensitivity to N2O.
Griffith, D. W. T., Deutscher, N. M., Caldow, C. G. R., Kettlewell,
G., Riggenbach, M., and Hammer, S.: A Fourier transform infrared trace gas
analyser for atmospheric applications, Atmos. Meas. Tech., 5, 2481-2498,
10.5194/amtd-5-3717-2012, 2012.
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SPEC T RO NUS ™ D ATA R ET R IEVA L

S TA B ILITY

Developed for Windows 7, data visualisation is easy
with rolling graphs which can zoom in and out of either
current or legacy data.

The stability of the system allows the precision to meet
the GAW standards with at most monthly calibration. This
stability is demonstrated by sampling target gas daily
over 10 months and the result is shown in Figure 4. Target
gas measurements can also be fully automated through
one of the four standard inlets or an optional Vici-Valco
multiport valve or auxiliary manifold, instead of the
sampling line.

Field and lab campaigns continuously collect data and
so does the Spectronus™ multi-threaded software. Tasks
running in parallel to analysis time, ensures that data
collection can continue whilst analysis is performed.
Tasks can be custom built by the user with no restriction
on their length or complexity. Setting up the tasks is
simplified with the new drag and drop task builder
interface. Data can be extracted from the underlying SQL
database to a CSV file which then allows compatibility
with any data analysis packages on the market.
The Spectronus™ can control hardware on RS232 or digital
interfaces allowing it to be used with multiple manifold
types including Vici-Valco rotary valves.

Figure 4. Ten months of measurements of a single tank.
Hammer, S., Griffith, D. W. T., Konrad, G., Vardag, S., Caldow, C., and Levin, I.:
Assessment of a multi-species in-situ FTIR for precise atmospheric greenhouse
gas observations, Atmos. Meas. Tech., 6, 1153-1170, 10.5194/amtd-5-36452012, 2013.

A P P LIC ATION S

The global carbon cycle is described as the exchange
of carbon between the atmosphere, oceans and land
surfaces. Currently the land surface and ocean sinks take
up approximately 50% of the carbon released by human
activities (such as fossil fuel burning). The question of
whether this is a sustainable situation into the future
accounts for the largest uncertainty in the carbon cycle.

S OIL FLU X C H A MB E R ME A S U R E ME N TS

Land surface emissions are very important to measure,
however, they are inhomogeneous and multiple
measurements need to be performed to reach statistical
confidence. A fully automated and remotely accessible
system such as the Spectronus™ combined with a
chamber system can help in such an application by
optimising the number of samples collected. It also
ensures a repeatable sampling protocol, crucial in such
measurements.
Integrate the Spectronus™ seamlessly with soil chambers
for precise and reliable flux measurements. Remotely
control valve manifolds and chambers via the Spectronus™
to setup sequences as well as control the opening and
closing of the lids.
Figure 5.
Chamber measurements
of soil carbon & isotope
fluxes, Wombat State
Forest, Australia*
(Courtesy of Professor
Stefan Arndt & Stephen
Livesley, University
of Melbourne).

MIC R OME TE OR OLOGIC A L FLU X
ME A S U R E ME N TS

Flux measurements can be performed in many different
ways. The Spectronus™ is totally suitable for eddy
accumulation measurements such as Relaxed or Disjunct
Eddy Accumulation (REA/DEA) as well as tower gradient
and profile measurements.
Couple the Spectronus™ to a sonic anemometer and our
lung system to measure N2O, CO2 and CH4 fluxes. The fully
automated manifold will fill up, analyse and empty the
bags for you.
Figure 6.
Sonic anemometer for
REA measurements.

* Fest, B. J., et al.: Soil methane
oxidation in both dry and wet
temperate eucalypt forests shows a
near-identical relationship with soil
air-filled porosity, Biogeosciences, 14,
467-479, 10.5194/bg-14-467-2017,
2017.
* Phillips, R., et al.: Tracking shortterm effects of 15N addition on N2O
fluxes using FTIR spectroscopy, J.
Environ. Qual., 42, 1327-1340, 2013.
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OFFS HO RE M E AS U R EME N T S OF C O 2 P L U ME S

The stability, precision and robustness of the system
allows for measurement of CO2 concentrations in
remote locations and to track down plumes from ships,
industries or bushfires. As an example, the Spectronus™
aided University of Wollongong scientists on-board the
SS Southern Surveyor to chase CO2 and other trace gas
plumes from different sources as they circumnavigate
Australia (Figure 7).
TALL TO W E R M EA S U R EME N T S

Tall tower measurements help to broaden the knowledge
on regional background pollution by measuring above
the surface layer. Vertical profiles of trace gases and
isotopic fractionation can also help in understanding C
and H2O exchange. Using our manifold that staggers the
measurements, differences in gas concentrations can be
obtained between air parcels at different heights.

Figure 7. Ship measurements of CO2 plumes.
Image supplied courtesy of University of Wollongong.

Figure 8 (below). Time series of (a) CO2 and δ13C in CO2 and (b) CH4 and
N2O during a 3-week campaign at the OzFlux tower site near Tumbarumba, SE
Australia, November 2006.
Seven-point vertical profiles of each species from 2-70m were measured every
30 min, colours represent measrements at heights above the surface shown in
the legend. The top of the forest canopy is approx. 40m above the surface.
Griffith, D. W. T., Deutscher, N. M., Caldow, C. G. R., Kettlewell, G.,
Riggenbach, M., and Hammer, S.: A Fourier transform infrared trace gas
analyser for atmospheric applications, Atmos. Meas. Tech., 5, 2481-2498,
10.5194/amtd-5-3717-2012, 2012.

C O 2 , δ 13 C & TR A C E GA S VA R IATION S

One of the most important uses of δ13C measurements is in
determining the strength of the different biosphere sinks.
Since about half of the carbon dioxide we add to the
atmosphere each year is absorbed into various sinks, it is
important for future predictions to know where exactly
that carbon dioxide goes.

Figure 9. Trace gas variations in limestone caves.
(Courtesy of Stephen Parkes, University of Wollongong, “The application of
FTIR spectroscopy measuring stable isotopes of liquid water and water vapour:
application to understanding speleothem growth”).

Figure 9 shows a Spectronus™ involved in a preliminary
study in a limestone cave in 2008. Annual growth layers
in cave formations contain paleoclimatic information.
The aim was to understand δ13C fractionation in
speleothem layers, cave atmosphere and dripwaters.

“

We purchased our Spectronus™ from ECOTECH
in the fall of 2012 and installed the system at the
U.S. Department of Energy (DOE) Atmospheric
Radiation Measurement (ARM) facility located
in the U.S. Southern Great Plain (SGP) in
August 2013. Since then, the system has been
performing well, and meeting our expectations.
The deployment of a precise instrument for
continuous measurement of CO2, CH4, CO,
N2O mixing ratios, and 13CO2 isotopic ratios at
the SGP 60 m tower, is opening up many new
exciting research opportunities.
S. Biraud, Lawrence Berkeley National Laboratory, USA.

Figure 10. Isotopic ratios can help tracing sources using a Keeling plot.
In this case, the intercept of the Keeling plot of δ13C vs 1 [CO2] is -26.83 0.4‰,
indicative of respiration from the dominant C3 plants in the forest.
Griffith, D. W. T., Deutscher, N. M., Caldow, C. G. R., Kettlewell, G.,
Riggenbach, M., and Hammer, S.: A Fourier transform infrared trace gas
analyser for atmospheric applications, Atmos. Meas. Tech., 5, 2481-2498,
10.5194/amtd-5-3717-2012, 2012.
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SPEC T RO NUS ™ C U S TOME R S :

• University of Wollongong (AUS)
• NIWA (NZ)
• LSCE (FRA)
• University of Melbourne (AUS)
• ANSTO (AUS)
• University of Heidelberg (GER)
• Korean Standards Institute (KOR)
• University of Bremen (GER)
• Max Planck Institute (GER)
• Chinese Meteorological Administration (PRC)
• Finnish Meteorological Institute (FIN)
• Lawrence Berkeley National Laboratory (USA)
• University of Sydney (AUS)
• Landcare Research - Manaaki Whenua (NZ)

Spectronus™ Trace Gas & Isotope System

Figure 11. FTIR Spectrometer and measurement cell used in the Spectronus™.

EXC E E DS G AW R E QU IR EME N T S F OR T R AC E GA S E S

SPEC I F I CAT I O NS — P R E C IS ION

Species
N2O nmol mol-1

1-σ precision (5 min avg)
<0.1 (5 min avg)

<0.05 (10 min avg)

GAW required accuracy
0.1

CH4 nmol mol-1

<0.15

2.0

CO nmol mol-1

<0.15

2.0

CO2 μmol mol-1

<0.02

0.1 (0.05 SH)

δ13C-CO2 / ‰

<0.04

0.01

δ18O-CO2 / ‰

0.4

0.05

1

N/A

0.2

N/A

δD in water vapour / ‰
δ18O in water vapour / ‰

• Accuracy: 1-5% without reference to any calibration gases.
Accuracy is comparable to precision if measurements are
referenced to standard calibration gases
(NIST, CMDL, GASLAB, etc.).

• Simultaneous measurement of all species,
<1 – 60 min time averages (trade precision for measurement time).
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Precision – Allan Variance

The Spectronus™ provides simultaneous
measurements of multiple greenhouse gas species
with high repeatability and excellent reproducibility
without the need for frequent gas calibrations.
The analyser consists of separate subsystems
under the control of a single computer program.
The sample handling subsystem automatically carries out
all sample handling, inlet sample stream selection, cell
evacuation and flushing procedures. It includes a multichannel digital IO switching capability for switching
solenoid valves, and an 8 channel analogue/digital
converter for logging environmental variables such as
temperatures, pressures and flows.
The FTIR spectrometer produces and records the
interferogram and then performs Fourier Transformation
in order to obtain the infrared spectrum of sampled
air. This Spectrometer is a Bruker IR cube fitted with
a thermoelectrically-cooled MCT (Mercury Cadmium

Telluride) detector (wavenumber range 1800-7800 cm-1).
The IR cube is coupled to a 24 or 26 metre multi pass gas
cell that contains the air to be analysed.
The spectrum analyser provides quantitative analysis of
measured spectra immediately after collection, with realtime display.
Logging of analysed concentrations, analysis parameters
and analogue input quantities to a SQL database and
optional CSV text file is performed continuously.
TR A IN IN G A N D S U P P OR T
ECOTECH offers comprehensive training packages to
ensure that you receive the best possible advice and
support for using our equipment. Our options include
extended warranty packages, onsite training and remote
login to help with installation and training. Speak to our
team to tailor a package to suit your needs.

Figure 12. Allan deviation for CO, CH4, CO2,
N2O and del13C.
Griffith, D. W. T., Deutscher, N. M., Caldow,
C. G. R., Kettlewell, G., Riggenbach, M.,
and Hammer, S.: A Fourier transform
infrared trace gas analyser for atmospheric
applications, Atmos. Meas. Tech., 5, 24812498, 10.5194/amtd-5-3717-2012, 2012.

Figure 13. Spectronus™ plumbing diagram.
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Spectronus™ Trace Gas & Isotope
System Options
SYS T E M O P T I O N S

S PA R E PA R TS

• Voltage 230V 50/60 Hz or 110V 60Hz

Spare parts which can be supplied with the instrument.

• Manifolds:

• Helium neon laser (H080118)

• Lung manifold for REA
• Multiple port selectable manifold for soil flux chamber measurements
• Manifold for tall tower measurements
• Vici-Valco multiport valves are software supported

• Fore-pump / inlet pump for measurements at above
ambient pressure
• Room temperature sensor
• Extra amphenol XLR connectors for additional analog
sensors or digital outputs
• Monitor, keyboard and mouse
• Support:
• Commissioning and training
• Air conditioned weatherproof enclosure
• Extended warranty packages.

• 10 litre mass flow controller (ZUN-UFC180-010L)
• Empty scrubber assembly for magnesium perchlorate
(H080128)
• Pump kit (H080204)
• Swagelok filter element (F010011-01)
• Glass wool for packing scrubber assembly (H010045).
C ON S U MA B LE S & A C C E S S OR IE S

The following consumables and accessories are required
for operation of the monitoring equipment. We recommend
that these consumables and accessories are purchased
locally to avoid additional costs associated with the transport
of dangerous goods.
• Granular Magnesium perchlorate
• Reference air (gas cylinder)
• Calibration gas (gas cylinder)
• N2 (gas cylinder or N2 generator).

ABOUT ECOTECH:

ECOTECH Pty Ltd
(Global Head Office)
1492 Ferntree Gully Road
Knoxfield VIC 3180
Melbourne Australia
+61 3 9730 7800
email@ecotech.com
ecotech.com

Problem solved
Problem solving is in our DNA. For over 40 years
ECOTECH has pioneered innovative solutions in
environmental monitoring for air, water, gas, blast,
particulate and dust. Headquartered in Australia, we
now operate in more than 80 countries, manage over
440 real-time environmental monitoring sites and are
certified to internationally recognised quality standards.
ECOTECH is part of the ACOEM Group.
Specifications subject to change without notice. Images used are for illustrative purposes only.
Spectronus™ is a trademark of ECOTECH Pty Ltd in the United States and/or other countries.
© 2017 ECOTECH Pty Ltd. All rights reserved. 20170801

