
Mobile Laboratory Instruments - 
Aerosol Measurements



L-TOF-AMS
LTOF-CIMS
VOCUS 2R PTR
TILDAS NH3
TILDAS DUAL HCL & HNO3
CAPS PMex
PAM

Mobile laboratory equipped with 
online gas and particle measuring 
instruments

CO2,CH4,H2O
Ozone
NO-NO2-NOx
SO2
CO

Aethalometer
Xact 625i
APS
SEMS
Cloud ceilometer
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AMS
Aerosol Mass
Spectrometer Systems

Measure real-time, non-refractory, 
size-resolved particulate chemical 
composition and mass.
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L-ToF AMS for Increased Chemical Resolution of Particulate Matter 
Measures real-time, non-refractory, size-resolved particulate chemical 
composition and mass. 
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APPLICATIONS ADVANTAGES 
�

• Climate change and air quality research. 
�

• Organic aerosol quantification and analysis. 
�

-  Separation and quantification of 
organic components including HOA 
(hydrocarbon-like organic aerosol, 
linked to primary combustion sources) 
and OOA (oxygenated organic aerosol, 
linked to secondary aerosol sources). 

�
- Elemental composition (O:C, H:C, N:C). 

�
• Fast response plume studies up to 100 Hz. 

�
• Aerosol chamber studies. 

�
•  Combustion exhaust monitoring and source 

characterization. 

•  Particle beam source for efficient separation 
of gas and particle. 

�
• Resolution approaching 8000 M/ΔM. 
�
• Thermal particle vaporization with electron 

impact ionization source. 
�
• Direct linear detection of sulfate, nitrate, 

ammonium, chloride and organic 
aerosol species. 

�
• Fast response, up to 100 Hz mass spectra. 
�
• Single particle spectra, event triggering. 
�
•  Particle aerodynamic diameter determined 

from particle time-of-flight (velocity) 
measurements using a particle beam 
chopping technique. 

�
• Compatible with 1064 nm laser vaporization 

module. 

L-ToF AMS for Increased 
Chemical Resolution of 
Particulate Matter

Measure real-time, non-refractory, 
size-resolved particulate chemical 
composition and mass.



L-ToF AMS 
�

Particle Size 
Range: 40-1000 nm aerodynamic diameter standard or PM 2.5 option 

�
Mass Range: Greater than 1000 AMU 

�
Data Rate: 1-5 minute typical data reporting interval 

Maximum mass spectra data rate 100 Hz (ToF MS systems only) 
Maximum size distribution data rate 150 Hz 

�
Data System: High speed acquisition of 1.6 Gs/s with custom firmware for single particle 

(eventtrigger) mode 
�

Sample Flow: 0.085 l min-1 

�
Available Options: Black carbon detection module, efficient particle time-of-flight (ePTOF), sample flow 

line controller, aerosol dryer, PM 2.5 capable, beam width probe 
�

Size/Weight/Power: 55” L x 24” D x 27” H, 275 lbs 
[139.7 cm x 60.9 cm  x 68.6 cm, 124.7 kg]r 
600 Watts (24VDC vacuum system) 

�
�
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TOF-CIMS 
Chemical Ionization Time-of-Flight Mass Spectrometer 

�

Real-time chemical analysis of trace gases, aerosols, or atmospheric ions. 
��

APPLICATIONS 

� Quantitative response with broad dynamic range  
� Sub pptv gas-phase limits of detection  
� Molecular identification and elemental speciation 
� Interchangeable ionization sources for selective 

detection of different chemical classes 
� High-speed data acquisition 
� Low power, field portable assembly 

� Online identification and quantification of trace 
gas- or particle-phase compounds 

� Laboratory, field, or mobile platform based 
experiments 

� Air quality and climate change research 
 

ADVANTAGES 

 
The ToF-CIMS is used with three different chemical ionization sources, which can be easily 
interchanged by the user.   
 

� Flow Tube Ion Molecule Reaction Chamber (IMR): Reduced, tuneable pressure (30 to 500 
mbar) reaction ionization chamber for use with acetate, iodide, and water cluster reagent 
ions.  Compatible with Po or X-ray ionizer.   The standard configuration uses a gas-phase 
inlet.  The IMR can optionally be used with the FIGAERO Inlet, which enables real-time 
chemical analysis of gas and aerosols.   

� Atmospheric Pressure Drift Tube Reaction Chamber: For use with nitrate reagent 
ion.  Measurement of highly oxidized gas-phase organic compounds.  Not compatible with 
FIGAERO. 

� Extractive Electrospray Ionization Source (EESI): Ionization source for online molecular 
analysis of aerosols.  

�

INTERCHANGEABLE INLETS AND IONIZATION SOURCES 

ToF-CIMS 
Chemical Ionization 
Time-of-Flight Mass 
Real-time chemical analysis of trace gases, 
aerosols, or atmospheric ions
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REFERENCES: 
Ion Molecule Reaction Chamber (IMR) 
A field-deployable chemical ionization time-of-flight mass spectrometer Atmos. Meas. Tech., 4, 1471-1479. 
doi:10.5194/amt-4-1471-2011, 2011.  
Particulate Organic Matter Detection Using a Micro-Orifice Volatilization Impactor Coupled to a Chemical Ionization 
Mass Spectrometer (MOVI-CIMS), Aerosol Sci. Technol., 44(1), 61–74, doi:10.1080/02786820903380233, 2010. 
An iodide-adduct high-resolution time-of-flight chemical-ionization mass spectrometer: application to atmospheric 
inorganic and organic compounds, Environ. Sci. Technol., 48(11), 6309–6317, doi:10.1021/es500362a, 2014. 
Atmospheric Pressure Nitrate Ionization Source 
Measurement of the gas phase concentration of H2SO4 and methane sulfonic acid and estimates of H2SO4 
production and loss in the atmosphere Geophys. Res., 98(D5), 9001–9010, doi:10.1029/93JD00031., 1993. 
Atmospheric sulphuric acid and neutral cluster measurements using CI-APi-TOF Atmos. Chem. Phys., 12, 4117-
4125, doi:10.5194/acp-12-4117-2012, 2012.  
A large source of low-volatility secondary organic aerosol Nature 506, 476–479 doi:10.1038/nature13032 
Real-time Aerosol  Measurements (FIGAERO) 
A novel method for online analysis of gas and particle composition: description and evaluation of a Filter Inlet for 
Gases and AEROsols (FIGAERO), Atmos. Meas. Tech., 7(4), 983–1001, doi:10.5194/amt-7-983-2014, 2014. 
An Extractive Electrospray Ionization Time-of-Flight Mass Spectrometer (EESI-TOF) for online measurement of 
atmospheric aerosol particles, Atmos. Meas. Tech. Discuss., https://doi.org/10.5194/amt-2019-45, in review, 2019. 

TOF Mass Analyzer 
The ToF-CIMS is available in two models that differ in size and mass resolving power.   
 
 

Mass Resolving Power 
(M/ΔM) 

Dimensions 

HToF-CIMS 4000 - 6000 59 x 42 x 83 cm 

LToF-CIMS 7000 - 9000  61 x  48 x 151 cm 
 
Performance and Specifications 
 

� Gas-Phase LOD:  For example, 4 pptv formic acid (1 s, Bertram, 2011), 0.4 pptv malonic acid  
(15 s, Lee, 2014) 

� Aerosol LOD, FIGAERO:  For example,4 ng/m3 formic acid and 2 ng/m3 C9 pinene acid (Lopez-
Hilfiker, 2014) 

� Aerosol LOD, EESI:  1 ng/m3 dipentaerythritol and raffinose (Lopez-Hilfiker and Slowik, 2019)  
� Mass Range: 0 to 1000 Th 
� Save Rate: Up to 200 complete mass spectra/second 
� Detection polarity: Bipolar TOF mass analyzer   
� Power:  

� ToF-CIMS:  <2 kW peak, <1.3 kW steady state 
� FIGAERO: < 0.5 kW 

� Sample Flow Rate:  
� IMR: 2 lpm 
� FIGAERO: 2 lpm gas, 5 - 15 lpm aerosol 
� Atm Pressure Drift Tube: 10 lpm 
� EESI: 1 lpm 

 

Software 
Tofware is an Igor-based post processing software, with workflows for quantification and high-resolution 
peak fitting and identification. 
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FIGAERO 
Filter Inlet for Gas 
and Aerosols

Custom Inlet for the Aerodyne 
ToF-CIMS enabling simultaneous 
real-time chemical analysis 
of trace gases and aerosols 
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Vocus PTR-TOF
Real-Time VOC Analysis
with Market Leading 
Performance
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Market Leading PTR-MS 
Performance
With sub-ppt limits of detection and 
mass resolving power up to 15,000 
the Vocus PTR-TOF is taking 
Laboratory and field analysis of 
VOCs in exciting new directions.



�� �� �� �� ��� ��� ��� ��� ��� ��� ���

��
�

��
�

��
�

��
�

����������������

��
��
��
���
��
��
�
��

��� ����
	 ����� �����	



�


�


�


�


��
��
��
���
��
��
�
��

������
�

�������

����	�

������������������������
�����������
����	��	�����

��������������������������������������������������
���
����	�����������������������������
�������
��������������������������������������������������
	��������������������������������������������
��������������������������������������������
��������

����������������������
����������������������
���������������������������������������

Resolving Power up to 
15000 with the Vocus 
PTR-TOF 2R
Confident analysis of complex 
mixtures often demands resolution 
of individual peaks
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Real-Time Monitoring 
of VOCs with
The Vocus PTR-TOF can quantify 
dynamic changes in even ultra-low 
concentration compounds.
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VocusTM is a Leap Forward 
in PTR Source Design
The RF focusing and uniform 
drift fields of the Vocus source 
enable real-time analysis 
organic compounds (VOCs) with 
unprecedented limits of detection 
and speed. 



Vocus PTR-TOF

The Vocus 2R
484 x 619 x 1484
160 kg
<1200 w
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Turn-Key – ready-to-run on delivery due to pre-installed 
analytical column(s) with custom pre-loaded method(s)

Speed – flow path allows user to perform multiple GC 
operations at once; the benefit of this parallel operation is 
a faster GC cycle (10 – 30 min) without loss of performance

GC Technology

Direct Injection Methods

Passivated sample loop 
(0.005 – 1 mL)

Split/Splitless Injection Port

Commercial autosamplers

ARI Gas 
Chromatograph
A field-deployable modular GC for 
time-of flight mass spectrometry 
(ToF-MS)

Features:

Aerodyne Research, Inc. (ARI) offers a modular gas chromatograph (GC) that combines recent innovations in fast GC
separation with highly selective and sensitive detection in a field-deployable package for the measurement of VOCs and
OVOCs.

Aerodyne works with our customers to provide a GC system with a custom separation method appropriate for their
analytical needs. The instrument delivers with the required capillary column installed and analytical methods pre-loaded into the
Windows-based control software, for a true turn-key operation.

Sample Preconcentrators

ARI Thermal Desorption (TDPC)

ARI Cryomechanical (CMPC)

Other commercial preconcentration 
systems

Compatible Accessories

Flexibility – up to three GC columns depending on 
application, pre-concentration methods (e.g. thermal 
desorption vs cryo-mechanical), detector type(s)

Field deployable – ruggedized GC with small, light-
weight, footprint for automated operation

Detector compatibility – true plug-and-play operation 
with all ARI ToF-MS systems (hardware and software, 
including Tofwerk Acquility)

Dual detectors – designed to operate automatically 
with two detectors for a more complete data set

Data Analysis Software
Wavemetrics Igor Pro analysis software (TERN) allows for retention time correction, automated baseline and peak fitting. 
TERN provides de-convoluted peak fitting for overlapping chromatographic peaks. Compatible for analysis of both high 
resolution (HR) and unit mass resolution (UMR) data. 

Detectors

Vocus PTR-ToF-MS

EI-ToF-MS

CIMS-ToF-MS

Other commercial detectors 
(q-MS, FID, ECD, etc.)

����������������������������������
����
	���������������������������
�����
������������ ���������

ARI Gas
Chromatograph

A Field-deployable modular 
GC for time-of-flight mass 
Spectrometry (ToF-MS)



2-methyl furan

iso-pentane

alpha-pinene

Performance Specifications:

Sampling / Reagent Gas Specifications
3-inlet system for analysis of sample (ambient), zero, and 
calibration gases
Sample gas: -40 to 50 °C; 0-90% RH; 50-125 kPa
Carrier gas compatibility: helium, nitrogen, hydrogen
Sample flow rate: up to 200 sccm, ± 1% accuracy
Carrier gas flow rate: up to 10 sccm
Complete inert/passivated sample flow path 
(DuPont PFA, SilcoTek Siltek/Sulfinert passivated stainless steel)

Column Oven Specifications
Max heating rate:            120 °C/min
Max cooling rate: 250 °C/min
Max temperature: 260 °C
Temperature accuracy: ± 0.5 °C (ramped);

± 0.25 °C (isothermal) 
Column compatibility: all fused silica and metal columns 
(60m @ ≤0.32mm ID, 30m @ ≥0.53mm ID)
Capillary columns are swappable without venting 
detector

Data Outputs
USB

Weight, Size, Power
Weight: 24 kg 
Dimensions: 55 cm x 55 cm x 30 cm
Max power: 600 W, 120/240 V, 50/60 Hz (start-up)

300 W (typical operation)

Aerodyne specializes in collaboration and custom design. Please contact us if  
you would like to discuss additional measurement options and applications.

REFERENCES:
Lerner, B. M., et al. (2017). Atmos. Meas. Tech. 10(1): 291-313. doi: 10.5194/amt-10-291-2017
Koss, A. R., et al. (2018). Atmos. Chem. Phys. 18(5): 3299-3319. doi: 10.5194/acp-18-3299-2018
Van Wertz et al. (2017) J Chromatogr A; 1529:81-92. doi: 10.1016/j.chroma.2017.11.005
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Potential Aerosol Mass 
(PAM) Oxidation Flow
A highly oxidizing environment 
that simulates oxidation 
processes on timescales of 
days in the atmospherein 
minutes in real time. 
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Aerodyne Mini-TILDAS  
Ammonia Monitor 
Unprecedented NH3 accuracy, 
precision, and time response in a 
compact, rugged package��

 

Rugged, field-ready instruments 
 

Direct absorption spectroscopy allows for 
highly specific and accurate gas detection 

 
Mid-IR detection enables maximum 
measurement sensitivity 

  TILDAS Technology 

Features: 
� <50 ppt 1-s precision 
� <10 ppt long term precision 
� Fast time response (10 Hz) 
� Option to correct for water dilution 
� Inertial inlet provides filter-less partical separation 
� Option to improve time response using active passivation 

 

 

 

� Aerodyne inertial inlet provides particle separation with <1 
s time response. 

� Improved time response using active passivation 
� Powerful TDLWintel software provides flexible instrument 

control and real-time data analysis.  
� Valve control capable of complex scheduling and 

automatic background and calibrations. 
� 19” rack mountable for easy installation aboard aerial and 

mobile platforms 

    Aerodyne instruments use tunable infrared laser direct 
absorption spectroscopy (TILDAS) at mid-IR wavelengths to 
probe molecules at their strongest “finger-print” transition 
frequencies. We further enhance sensitivity by employing a 
patented multi-pass broad-band absorption cell that provides 
optical path lengths up to 76 m. Direct absorption 
spectroscopy allows for fast (<1 sec) absolute trace gas 
concentrations without need for elaborate calibration 
procedures. Moreover, TILDAS instruments are free of 
measurement interference from other molecular species, 
enabling extremely specific detection. 

  Applications 

  Aerodyne Ammonia Advantages 

� Determination of atmospheric nitrogen sources, sinks, 
and transport. 

� Agricultural and biosphere exchange 
� Mobile measurements aboard aircraft, marine, and 

ground-based platforms 
� Long-term unattended operation in remote field sites. 
� Eddy covariance flux measurements to quantify nitrogen 

deposition 

Aerosol Mini-TILDAS
Ammonia Motitor

Unprecedented NH3 accuracy, 
precision and time response in 
a compact. rugged package 
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1 seconds <50 ppt 

10 seconds <15 ppt 

100 seconds <10 ppt 

Performance Specifications: 

Precision 

Time response 

 

 

1-10 Hz data rate  
0.5 s minimum Rise/Fall time (1/e)  

(using inertial inlet with active 
passivation) 

Drift (peak-to-peak, 24 hrs) 
< 0.5 % 

Dynamic Range (air) 
 min max 
NH3 0 ppb 10 ppm 

 Sampling Conditions 
Sample temperature: -20 to 50 oC  
Sample pressure: 1 to 100 Torr 
Sample flow rate: 0 to 20 slpm 

Instrument components 
Core instrument 
Thermoelectric chiller 
Keyboard, mouse, and monitor 
Vacuum pump (customer specified) 
Inlet sampling system (customizable) 

Enhanced Measurement Options 
Inertial inlet for particle separation with fast time 
response (see below) 
Multiple valve control for calibration/zeroing at 
inertial inlet  
Active passivation to improve time response to <1 s 
 
 
 

Data Outputs 
RS-232, USB, ethernet 

Size, Weight, Power 
Dimensions: 440 mm x 660 mm x 6U (267mm) (W x D x H)  
Weight: 35 kg (core instrument) + 15 kg (chiller) + pump weight 
Electrical Power: 250 W, 120/240 V, 50/60 Hz (without pump) 
 

Installation 
19” rack mountable or benchtop 

High-resolution spectrum of NH3 

Aerodyne specializes in collaboration and custom design. Please contact us if  
you would like to discuss additional measurement options and applications. 

REFERENCES: 
Ellis, R. A., et al. “Characterizing a Quantum Cascade Tunable Infrared Laser Differential Absorption Spectrometer 
(QC-TILDAS) for measurements of atmospheric ammonia”, Atmos. Meas. Tech., 3 (2010), 397-406. 

Herndon, S. C., et al. "Characterization of urban pollutant emission fluxes and ambient concentration distributions 
using a mobile laboratory with rapid response instrumentation", Faraday Discuss., 130 (2005), 327-339 

Roscioli, J. R., et al. "New Approaches to Measuring Sticky Molecules: Improvement of Instrumental Response 
Times Using Active Passivation", J. Phys. Chem. A, 120 (2016), 1347-1357 
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Dual Laser Trace 
Gas Monitor 

�
Sensitive, rapid, highly specific and 
continuous measurements of multiple 
atmospheric trace gases in ambient air. 

�
�

 
�
�

APPLICATIONS ADVANTAGES 
�

�
•  Extremely sensitive detection of a wide variety of 

atmospheric trace gases, such as: methane, 
nitrous oxide, nitric oxide, nitrogen dioxide, 
carbon monoxide, carbon dioxide, formaldehyde, 
formic acid, ethylene, acetylene, carbonyl sulfide, 
acrolein, ammonia and others. 

�
• Combustion monitoring and characterization. 

• Absolute trace gas concentrations with 
out calibration gases. 

�
• Fast time response. 
�
•  Free from interferences by other 

atmospheric gases or water vapor. 
�
• Turnkey and unattended operation. 

• Isotopic monitoring of CH 
sink characterization. 

and N O for source/ �
• Ready to be deployed in field 

measurements and on moving platforms. 
• Eddy Covariance measurements. 

�
• Fast response plume studies. 

�
• Air quality monitoring. 

�
•  Mobile measurements from ship, truck, and 

Aircraft platforms. 

�
• Two lasers allow simultaneous 

measurement of more species. 
�
• Optical pathlength of either 76 meters or 

210 meters. 

Dual Laser Trace
Gas Monitor

Sensitive, rapid, highly specific 
and continuous measurements 
of multiple atmospheric trace 
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POPULAR INSTRUMENTS 

�

HIGHER PRECISION AND ACCURACY IS 
OBTAINABLE WITH MID-INFRARED LASERS 

�
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MECHANICAL SPECIFICATIONS FOR DUAL LASER TRACE GAS MONITOR: 
Dimensions: 560 mm x 770 mm x 640 mm (W x D x H) 
Weight: 75 kg 
Electrical Power: 250-500 W, 120/240 V, 50/60 Hz (without pump) 

�
MULTIPASS CELL: 
Choice of 76 meter standard cell (V=0.5 liters) or 210 meter “Super Cell” (V=2liters) 

�
*Image attribution by Psammophile [GFDL (http://www.gnu.org/copyleft/fdl.html) or CC-BY-SA-3.0-2.5-2.0-1.0 
(http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons 

�
REFERENCES: 

�
Nelson, D.D. et al., Optics Let. 31, 2012-2014, 2006. 
McManus, J.B. et al., Applied Physics B, DOI: 10.1007/s00340-006-2407-7 (2006). 
McManus, J.B., M.S. Zahniser, D.D. Nelson, L.R. Williams, and C.E. Kolb, Infrared laser spectrometer with balanced absorption for 
measurements of isotopic ratios of carbon gases,, Spectrochim. Acta A, 58, 2465-2479, (2002). 
McManus, J.B., D.D. Nelson, J.H. Shorter, R. Jiménez, S. Herndon, S. Saleska, and M.S. Zahniser, A high precision pulsed QCL spec- 
trometer for measurements of stable isotopes of carbon dioxide, J. Modern Optics, 52, 2309-2321 (2005). 
Saleska, SR; J. Shorter, S. Herndon, R. Jimenéz, B. McManus, D. Nelson, M. Zahniser, What are the instrumentation requirements for 
measuring the isotopic composition of net ecosystem exchange of CO2 using eddy covariance methods?  Isotopes in Environmental 
and Health Studies, 42 (1), 117 (2006). 
Nelson, D.D., J. B. McManus, S. C. Herndon, M. S. Zahniser, B. Tuzson and L. Emmenegger, New Method for Isotopic Ratio Measure- 
ments of Atmospheric Carbon Dioxide Using a 4.3 μm Pulsed Quantum Cascade Laser, Appl. Phys. B 90, 301–309 (2008). 
Tuzson, B , J. Mohn, M. J. Zeeman, R. A. Werner, W. Eugster, M. S. Zahniser, D. D. Nelson, 
J. B. McManus, L. Emmenegger, High precision and continuous field measurements of δ13C and 
δ18O in carbon dioxide with a cryogen-free QCLAS, Appl. Phys. B 92, 451-458 (2008). 

Clumped CO2 Isotopes* 

CO2, Water Isotopes 

NO, NO2 

CH4 Isotopes 

N2O Isotopes 

CH4, N2O, CO, CO2, H2O, 
C2H6 
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Accurate and precise 
Continuous Monitoring of 
Particle Optical Extintion.

CAPS PMex Monitor
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The Thermo Scientific™ 49iQ 
Ozone(O3) Analyzer utilizes 
UV Photometric technology to 
measure the amount of ozone 
in the air from ppb levels up to 
200ppm.

The Thermo Scientific 49iQ Analyzer 
is a dual cell photometer, the 
concept adopted by NIST for the 
national ozone standard. Because 
the instrument has both sample and 
reference flowing at the same time, 
a response time of 20 seconds can 
be achieved. Dual range, auto range, 
temperature correction and pressure 
correction are standard features.

Thermo Scientific 49iQ
Ozone Analyzer—UV Photometric

PRODUCT SPECIFICATIONS 

The Thermo Scientific iQ Series Gas Analyzer provides a smart 
environmental monitoring solution designed for reliability, easy operation 
and proactive maintenance. Get more control over your instrument’s 
performance, costs, workflow and data availability.

                 The iQ companion app for the iQ Series Gas Analyzer delivers   
                 the ultimate in ease of use and smart engineering. The iQ app 
                 allows for remote monitoring of iQ gas analyzers, simplified 
ways of contacting us and instant access to product resources.  
Download the iQ app at thermofisher.com/iQapp 

Non-Stop Intelligence
• Predictive Diagnostics

• Proactive Communication

• Personal Device Connectivity

Ozone Analyzer-UV Photometric

Thermo Scientific 49iQ



Specifications

Range
0-200 ppm
0-400 mg/m3

Zero noise 0.25 ppb RMS (60 second averaging time)

Detection limit 0.50 ppb (60 second averaging time)

Zero drift
<1.0 ppb (24 hour)
<2.0 ppb (7 day)

Span drift <1% full scale (1 month)

Response time 20 seconds (10 second averaging time)

Linearity ±1% full scale

Flow rate 1-3 liters/min.

Operating temperature 0°-45°C.

Power requirements 100-240 VAC 50/60 Hz  275 Watts

  Size and weight
16.75" (W)  8.72" (H)  24" (D), 31.7 lbs std; 35.6 lbs w/ozonator 
425.45 mm (W)  221.48 mm (H)  609 mm (D), 14.4 kg std; 16.1 kg w/ozonator

Analog I/O
4 Isolated voltage Inputs 0–10 V
6 Isolated analog voltages outputs, with 4 selectable ranges
6 Isolated analog current outputs, with 2 selectable ranges

Digital I/O
16 Digital inputs (TTL)
 8  Solenoid driver outputs
10 Digital reed relay contact outputs

Serial ports 1 RS-232/485 port; 1 RS-485 external accessory port

Other ports
3 Full speed USB ports (one in front, two in rear) 
1 Gigabit ethernet port

Communications MODBUS, streaming

Approvals and Certifications CE, TUV-SUD Safety, US EPA: EQOA-0880-047

Ordering information
49iQ Ozone Analyzer

Choose from the following configurations/options 
to customize your own 49iQ Analyzer

1. Power Cord

A = 100-120 VAC 50/60 Hz (NA)

B = 220 VAC 50/60 Hz (EU)

C = 220 VAC 50/60 Hz (CHN)

2. Communications

N = No I/O

A = Serial RS232/RS485

B = Analog and Digital

C = Serial, Analog and Digital

3. Internal Sample/Cal

N = No sample/Cal Valve

A = Internal Sample/Cal Valve

B = Internal Ozonator, Manifold, Sample/Cal Valve

C = Internal Ozonator, Sample/Cal & Zero/Ozone

4. Zero air source:

N = No Zero Air Source

A = Zero air source

Your Order Code: 49iQ –

Thermo Scientific 49iQ Ozone Analyzer

To maintain optimal product performance, you need immediate access to experts worldwide, 
as well as priority status when your air quality equipment needs repair or replacement. We offer 
comprehensive, flexible support solutions for all phases of the product life cycle. Through predictable, 
fixed-cost pricing, our services help protect the return on investment and total cost of ownership of 
your Thermo Scientific products. For more information on our comprehensive service solutions 
visit thermofisher.com/EMservice



The Thermo Scientific™ 42iQ  
NO-NO2-NOx Analyzer utilizes 
chemiluminescence technology 
to measure the amount of 
nitrogen oxides in the air from 
sub-ppb levels up to 100ppm. 

This analyzer is a single chamber, 
single photomultiplier tube design 
that cycles between the NO and 
NOx modes.

The 42iQ Analyzer has independent 
outputs for NO, NO2 and NOx that 
can be calibrated separately. If 
required, the instrument can be 
operated continuously in either 
the NO or NOx modes allowing 
for response times of less than 
five seconds. Dual range, auto 
range, temperature correction and 
pressure correction are standard 
features.

Thermo Scientific 42iQ
NO-NO2-NOx Analyzer—chemiluminescent

PRODUCT SPECIFICATIONS 

The Thermo Scientific iQ Series Gas Analyzer provides a smart 
environmental monitoring solution designed for reliability, easy operation 
and proactive maintenance. Get more control over your instrument’s 
performance, costs, workflow and data availability.

                 The iQ companion app for the iQ Series Gas Analyzer delivers   
                 the ultimate in ease of use and smart engineering. The iQ app 
                 allows for remote monitoring of iQ gas analyzers, simplified 
ways of contacting us and instant access to product resources.  
Download the iQ app at thermofisher.com/iQapp 

Non-Stop Intelligence
• Predictive Diagnostics

• Proactive Communication

• Personal Device Connectivity

NO-NO2-NOx Analyzer-chemiluminescent

Thermo Scientific 42iQ



Specifications

Range 0-20 ppm; 0-30 mg/m3

Extended ranges 0-100 ppm; 0-150 mg/m3

Zero noise 0.20 ppb RMS (60 second averaging time)

Detection limit 0.40 ppb (60 second averaging time)

Zero drift < 0.40 ppb (24 hour)

Span drift ±1% full scale (24 hour)

Response time
40 seconds (10 second averaging time) 
80 seconds (60 second averaging time)  
300 seconds (300 second averaging time)

Linearity ±1% full scale

Flow rate 0.6-0.8 lpm

Operating temperature 0°-40°C

Power requirements 100-240 VAC 50/60 Hz, 275 Watts

Size and weight
24 in (D) x 16.75 in (W) x 8.72 in (H), 40lbs  
609 mm (D) 425.45 mm (W) x 221.48 mm (H), 18kg

Analog I/O
4 Isolated voltage inputs 0–10 V
6 Isolated analog voltages outputs, with 4 selectable ranges
6 Isolated analog current outputs, with 2 selectable ranges

Digital I/O
16 digital inputs (TTL)
 8  solenoid driver outputs
10 digital reed relay contact outputs

Serial ports
1 RS-232/485 port
1 RS-485 external accessory port

Other ports
3 Full speed USB ports (one in front, two in rear)
1 Gigabit ethernet port

Communication protocols MODBUS, streaming

Approvals  
and certifications

CE, TUV-SUD Safety, US EPA: RFNA-1289-074

Ordering information
42iQ NO-NO2-NOX Analyzer

Choose from the following configurations/options 
to customize your own 42iQ Analyzer

1. Power Cord

A = 100-120 VAC 50/60 Hz (NA)

B = 220 VAC 50/60 Hz (EU)

C = 220 VAC 50/60 Hz (CHN)

2. Communications

N = No I/O

A = Serial RS232/RS485

B = Analog and Digital

C = Serial, Analog and Digital

Your Order Code: 42iQ -

Thermo Scientific 42iQ NO-NO2-NOX Analyzer

   

To maintain optimal product performance, you need immediate access to experts worldwide, 
as well as priority status when your air quality equipment needs repair or replacement. We offer 
comprehensive, flexible support solutions for all phases of the product life cycle. Through predictable, 
fixed-cost pricing, our services help protect the return on investment and total cost of ownership of 
your Thermo Scientific products. For more information on our comprehensive service solutions 
visit thermofisher.com/EMservice

3. Moly Converter 
    Material

3. SS Converter 
    Material

A = Molybdenum B = Stainless Steel

4. Moly Zero/Span
4. SS Internal Zero/ 
    Span & Sample 
    Conditioning

N = No Zero/Span 
Assembly

NN = No Zero/Span 
Assembly

A = Internal Zero/Span 
Assembly

AN = Internal Zero/Span 
Assembly

B = Internal Zero/Span 
Assembly, Internal 
Permeation Oven

5. Moly Sample 
    Conditioning

N = None

A = Ammonia Scrubber

B = Sample Permeation 
Dryer

C = Lag Volume with 
Sample Permeation 
Dryer



The Thermo Scienti�c™ Model 43i
Sulfur Dioxide (SO2) Analyzer utilizes 
pulsed �uorescence technology to 
measure the amount of sulfur dioxide 
in the air up to 100 ppm.

 
Features
• Ethernet connectivity for ef�cient 

remote access

• Enhanced user interface with  
one button programming and  
large display screen

• Flash memory for increased  
data storage and user  
downloadable software

• Enhanced electronics design  
optimizes product commonality

Introduction
The Thermo Scienti�c Model 43i Sulfur 
Dioxide (SO2) Analyzer utilizes pulsed 
�uorescence technology to measure the 
amount of sulfur dioxide in the air up to  
100 ppm.

The pulsing of the U.V. source lamp serves 
to increase the optical intensity whereby a 
greater U.V. energy throughput and lower 
detectable SO2 concentration are realized.

Re�ective bandpass �lters, as compared 
to commonly used transmission �lters, are 
less subject to photochemical degradation 
and more selective in wavelength isolation.

This results in both increased detection 
speci�city and long term stability. The 
state-of-the-art gas analyzer offers features 
such as an Ethernet port as well as �ash 
memory for increased data storage. 
 
 
 
 

Ethernet connectivity provides ef�cient 
remote access, allowing the user to 
download measurement information 
directly from the instrument without having 
to be onsite.

Easily programmable short-cut keys allow 
you to jump directly to frequently accessed 
functions, menus or screens. The larger 
interface screen can display up to �ve 
lines of measurement information while the 
primary screen remains visible. 

Thermo Scientific Model 43i
Sulfur Dioxide Analyzer—pulsed �uorescence
gas analyzer

PRODUCT SPECIFICATIONS 

Thermo Scienti�c™ Model 43i
Sulfur Dioxide Analyzer

Sulfer Dioxide Analyzer- pulsed 
fluorescence gas analyzer

Thermo Scientific Model 43i



Speci�cations

Preset ranges
0-0.05, 0.1, 0.2, 0.5, 1, 2, 5, and 10 ppm,  
0-0.2, 0.5, 1, 2, 5, 10, 20, and 25 mg/m3

Extended ranges
0-0.05, 1, 2, 5, 10, 20, 50 and 100 ppm,  
0-2, 5, 10, 20, 50, 100, 200, and 250 mg/m3

Custom ranges 0-0.05 to 100 ppm, 0-0.2 to 250 mg/m3

Zero noise
1.0 ppb RMS (10 second averaging time), 0.5 ppb RMS (60 second 

averaging time),0.25 ppb RMS (300 second averaging time)

Lower detectable limit < 0.5 ppb

Zero drift (24 hour) Less than 1 ppb

Span drift (24 hour) +/-0.5%

Response time
< 20 seconds (lag time) (60 second or less averaging time)
< 100 seconds (rise time)
< 100 seconds (fall time)

Precision 1% of reading or 1 ppb (whichever is greater)

Linearity +/-1% full scale < 100ppm

Sample �ow rate 0.5 liters/min. (standard) 1 liter/min. (optional)

Interferences
< lower detectable limit except for the following:
(EPA Levels) NO < 3 ppb, M-Xylene < 1 ppb, H2O < 3% of reading

Operating temperature

Performance speci�cations based on operation within 68°-86°F 

(20°C-30°C) range (per U.S. EPA guidelines). Instrument may be  

safely operated over the range of 32°-113°F (0°-45°C).

Power requirements 100 VAC, 115 VAC, 220-240 VAC +/-10% @ 165W

Size and weight 16.75" (W)  8.62" (H)  23" (D), 48 lbs. (21.8 kg)

Outputs
Selectable voltage, RS232/RS485, TCP/IP, 10 status relays,  
and power fail Indication (standard). 0-20 or 4-20 mA isolated  
current output (optional)

Inputs 16 digital inputs (standard), 8 0-10Vdc analog inputs (optional)

Approvals  
and certi�cations

US EPA Equivalent Method: EQSA-0486-060
MCERTS Certi�ed: Sira MC070094/00 
EN14212: TÜV 936/21203248/D Report

Ordering information
Model 43i Sulfur Dioxide Analyzer

Choose from the following configurations/options 
to customize your own Model 43i Analyzer

1. Voltage options

A = 115 VAC 60 Hz

B = 220 VAC 50 Hz

J = 100 VAC 50/60 Hz

2. Internal zero/span

N = No zero/span assembly (standard)

Z = Internal zero span assembly

P = Internal permeation span source  
       w/zero/span assembly

L = Oxygen sensor with no zero/span

K = Oxygen sensor with zero/span

3. Kicker type

S = Standard

H = Heated

4. Optional I/O

A = None (standard)

C = 0-20, 4-20mA current output – 6 channels,  
       0-10v analog input -8 channel

5. Mounting hardware

A = Bench mounting and ears/handles, EIA

Your Order Code: Model 43i –

Thermo Scienti�c Model 43i Sulfur Dioxide Analyzer

To maintain optimal product performance, you need immediate access to experts worldwide, 
as well as priority status when your air quality equipment needs repair or replacement. We offer 
comprehensive, �exible support solutions for all phases of the product life cycle. Through predictable, 
�xed-cost pricing, our services help protect the return on investment and total cost of ownership of 
your Thermo Scienti�c products.

The Thermo Scienti�c™ Model 43i
Sulfur Dioxide (SO2) Analyzer utilizes 
pulsed �uorescence technology to 
measure the amount of sulfur dioxide 
in the air up to 100 ppm.

 
Features
• Ethernet connectivity for ef�cient 

remote access

• Enhanced user interface with  
one button programming and  
large display screen

• Flash memory for increased  
data storage and user  
downloadable software

• Enhanced electronics design  
optimizes product commonality

Introduction
The Thermo Scienti�c Model 43i Sulfur 
Dioxide (SO2) Analyzer utilizes pulsed 
�uorescence technology to measure the 
amount of sulfur dioxide in the air up to  
100 ppm.

The pulsing of the U.V. source lamp serves 
to increase the optical intensity whereby a 
greater U.V. energy throughput and lower 
detectable SO2 concentration are realized.

Re�ective bandpass �lters, as compared 
to commonly used transmission �lters, are 
less subject to photochemical degradation 
and more selective in wavelength isolation.

This results in both increased detection 
speci�city and long term stability. The 
state-of-the-art gas analyzer offers features 
such as an Ethernet port as well as �ash 
memory for increased data storage. 
 
 
 
 

Ethernet connectivity provides ef�cient 
remote access, allowing the user to 
download measurement information 
directly from the instrument without having 
to be onsite.

Easily programmable short-cut keys allow 
you to jump directly to frequently accessed 
functions, menus or screens. The larger 
interface screen can display up to �ve 
lines of measurement information while the 
primary screen remains visible. 

Thermo Scientific Model 43i
Sulfur Dioxide Analyzer—pulsed �uorescence
gas analyzer

PRODUCT SPECIFICATIONS 

Thermo Scienti�c™ Model 43i
Sulfur Dioxide Analyzer



The Thermo Scienti�c™ Model 48i
Carbon Monoxide (CO) Analyzer 
utilizes gas �lter correlation 
technology to measures the amount 
of carbon monoxide in the air.

 
Features
• Approved to meet the following 

standards: U.S. EPA, UK 
Environmental Agency and the EU 
Environmental Agency

• Ethernet connectivity for ef�cient 
remote access

• Enhanced user interface with  
one button programming and  
large display screen

• Flash memory for increased  
data storage and user  
downloadable software

Introduction
The Model 48i Analyzer is based on  
the principle that carbon monoxide (CO)
absorbs infrared radiation at a wavelength  
of 4.6 microns. Because infrared absorption 
is a nonlinear measurement technique, it is 
necessary for the instrument electronics to
transform the basic analyzer signal into  
a linear output.

The Model 48i Analyzer uses an exact
calibration curve to accurately linearize
the instrument output over any range  
up to a concentration of 10,000ppm.
This state-of-the-art gas analyzer offers
features such as an Ethernet port as  
well as �ash memory for increased  
data storage. 
 
 
 
 
 

Ethernet connectivity provides ef�cient
remote access, allowing the user to
download measurement information
directly from the instrument without
having to be onsite.

Easily programmable short cut keys
allow you to jump directly to frequently
accessed functions, menus or screens.
The larger interface screen can display
up to �ve lines of measurement information 
while primary screen remains visible.

Thermo Scientific Model 48i
Gas �lter correlation Carbon Monoxide Analyzer  

PRODUCT SPECIFICATIONS 

Thermo Scienti�c Model 48i  
Carbon Monoxide Analyzer

Gas filter correlation 
Carbon Monoxide Analyzer

Thermo Scientific Model 48i



Speci�cations

Preset ranges
0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 and 10000 ppm
0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 and 10000 mg/m3

Custom ranges 0-1 to 10000 ppm, 0-1 to 10000 mg/m3

Zero noise 0.02 ppm RMS (30 second averaging time)

Lower detectable limit 0.04 ppm

Zero drift (24 hour) < 0.1 ppm

Span drift (24 hour) +/-1% full scale

Response time 60 seconds (30 second average time)

Precision +/-0.1 ppm

Linearity
+/-1% full scale < 1000 ppm

+/-2.5% full scale > 1000 ppm

Sample �ow rate 0.5-2 liters/min.

Interferences
< lower detectable limit except for the following:
(EPA Levels) NO < 3 ppb, M-Xylene < 1 ppb, H2O < 3% of reading

Operating temperature

Performance speci�cations based on operation within 20°-30°C  

range (per U.S. EPA Guidelines). Instrument may be safely operated  

over the range of 0°- 45°C.

Power requirements 100 VAC, 115 VAC, 220-240 VAC +/-10% @ 275W

Size and weight 116.75" (W)  8.62" (H)  23" (D), 49 lbs. (22.2 kg)

Outputs
Selectable voltage, RS232/RS485, TCP/IP, 10 status relays and power  
fail indication (standard) 0-20 or 4-20 mA isolated current output (optional)

Inputs 16 digital inputs (standard), 8 0-10Vdc analog inputs (optional)

Approvals  
and certi�cations

U.S. EPA Equivalent Method: RFCA-0981-054 
MCERTS Certi�ed: Sira MC070095/00 
EN14626: TÜV 936/21203248/A Report

Ordering information
Model 48i Carbon Monoxide Analyzer

Choose from the following configurations options 
to customize your own Model 48i Analyzer

1. Voltage options

A = 120 VAC 50/60 Hz (standard)

B = 220 VAC 50/60 Hz

J = 100 VAC 50/60 Hz

2. Internal zero / span and/or  
Oxygen Sensor

N = No zero/span valve assembly (standard)

A = No zero/span valve w/Zero Air Scrubber

Z = Internal zero/span valve assembly

C = Internal zero/span valve w/Zero Air Scrubber

G = Oxygen Sensor with NO zero/span

R = Oxygen Sensor with zero/span

3. Filter wheel purge

S = Standard plumbing (standard)

P = Filter wheel purge setup

4. Optional I/O

A = No optional I/O (standard)

C = 0-20, 4-20mA current output – 6 channels,  
       0-10v analog input -8 channel

5. Mounting hardware

A = Bench mounting and ears/handles, EIA

Your Order Code: Model 48i –

Thermo Scienti�c Model 48i Carbon Monoxide Analyzer

To maintain optimal product performance, you need immediate access to experts worldwide, 
as well as priority status when your air quality equipment needs repair or replacement. We offer 
comprehensive, �exible support solutions for all phases of the product life cycle. Through predictable, 
�xed-cost pricing, our services help protect the return on investment and total cost of ownership of 
your Thermo Scienti�c products. For more information on our comprehensive service solutions 
visit thermo�sher.com/EMservice
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Advanced Measurement
of Aerosol Black Carbon

Aethalometer Model AE33

Key Features

Applications
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Good decisions can only be based on good data

The Aethalometer measurement principle

DualSpotTM

Patented automatic compensation 
for ‘filter loading effect’
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Real-time source apportionment

Calibration/Validation against NIST Standard
Reference Materials

High time resolution (1Hz) analytical response

Networking

Integrate with Total Carbon Analyser TCA08 for 
OC/EC Analysis
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Standard Features

Cooper Environmental’s Xact® 625i is designed for high time resolution 
multi-metals monitoring of ambient air, with detection limits that rival 
those of laboratory analysis.  The Xact® 625i comes standard with a 
solid-state meteorological sensor and Cooper Environmental’s propri-
etary ADAPT analysis package, making the instrument one of the most 
powerful air pollution source detection o�erings in the industry.

The system uses reel-to-reel �lter tape sampling and nondestruc-
tive energy dispersive X-ray �uorescence (EDXRF) analysis. The air is 
sampled through a low volume (16.7 l/min) particulate matter (PM) 
size-selective inlet and drawn through a �lter tape.  The resulting PM 
deposit is then advanced into the analysis area where the sample is 
analyzed by EDXRF for selected metals while the next sample is col-
lected. 

Description 

Ambient/Fence-Line Multi-Metals 
Monitor (AMM)

Xact® 625i Multi-Metals Monitoring System 

ADAPT Screenshots

ADAPT data analysis software that enables immediate research-
quality graphical reports to deliver unique insight on the temporal 
and variability trends of the metals measured
Sampling and analysis methodology that has been validated by the 
US EPA ETV program
Windows-based operating system with 10.1 inch touchscreen that 
may be ordered �at (shown) or tilted for lower placed instruments
Sampling, analysis, and near real-time reporting (every 15, 30, 60, 
120, 180, or 240 minutes in ng/m³) 
Automatic quality assurance, alarms, & control features
Incorporates an internal XRF quality assurance standard with every 
sample analyzed
Provides automatic, daily XRF calibration drift checks
Remote polling and remote system control
Global power design does not require power conversion or condi-
tioning
Average detection limits improved by over 30% compared to previ-
ous generation Xact® 625

Xact 625i Multi-metals 
Monitoring System
Ambient/Fence-Line Multi-Metals 
monitor (AMM)



Measurement method. . . . . . . . . . . . . . . .   

Key applicable elements. . . . . . . . . . . . . . . 

Measurement range. . . . . . . . . . . . . . . . . . . 
Detection limits (IF, EPA IO - 3.3)1. . . . . . 

Sampling and analysis times. . . . . . . . . . .  
Calibration stability check frequency. . . 
Estimated recalibration frequency. . . . . 

Sample �ow rate. . . . . . . . . . . . . . . . . . . . . . . 
Linearity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Size and weight. . . . . . . . . . . . . . . . . . . . . . .

Required operating environment. . . . . . 
Power requirements. . . . . . . . . . . . . . . . . . 

Outputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Options. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Based on EPA Method IO 3.3: Determination of Metals in Ambient 
PM Using XRF
Sb, As, Ba, Cd, Ca Cr, Co, Cu, Fe, Pb, Hg, Mn, Ni, Se, Ag, Sn, Ti, Tl, V, 
Zn, and more available
Up to 60 μg/dscm and higher
Metal and sample time dependent; refer to the minimum detec-
tion limit (MDL) data
Every 15, 30, 60, 120, 180, or 240 minutes, user de�ned 
Automatically with each sample analyzed
Annually, when manufacturer’s operating recommendations are 
followed
16.7 lpm
Correlation coe�cient >0.99
19” w x 20” d x 30” h 
130 lbs
19 inch (483 mm) rack-mountable or tabletop
Lab environment with temperature controlled to 20±5°C (68°F)
120 VAC/60 Hz @ 20 amp or
220 VAC/50 Hz 10 amp circuit
RS232
Modbus protocol
Reporting of all metals that the system is calibrated to measure
Change or add elements
Enclosures (NEMA 4, 4x, 12, or 12x)
Inlets (PM10, PM2.5, PM1, low volume TSP)

Speci�cations

Adaptable to both stationary and mobile monitoring platforms
E�ective for fugitive emissions measurement 
Can be used to establish baseline levels for health-based standards
Capable of identifying hazardous “hot spots” around the perimeter of a facility
Enables e�ective source apportionment and chemical mass balance comparisons
Highly sensitive and reliable (low pg/m3 to µg/m3 range)
Nondestructive analysis allows for sample archiving
Aids source identi�cation by correlating metals concentrations to wind speed and direction
Demonstrates metal concentration variability not observable with standard 24-hour methods
Can be used to identify plant activities associated with high metals concentrations

Bene�ts

Applications
The Xact® 625i monitoring system can simultaneously identify and measure multiple metals in 
ambient air to provide data for use in the following applications:

Fence-line monitoring
Source Apportionment
Determination of background concentrations 
Spatial recognition of pollution sources
Temporal recognition of pollution sources
Resolve acute, short duration events
Risk and emergency management 



Performance 

* - Interference free one sigma detection limits or “…net signal level (instrument response) above which an observed signal may be reli-
ably recognized as “detected” (Currie, 1968).  See www.cooperenvironmental.com for more details on detection limits. 
US EPA Compendium of Methods for the Determination of Inorganic Compounds in Ambient Air, June 1999: Method IO-3.3.  
US EPA XRF Web Seminar, Module 2: Basic XRF Concepts, August 2008.  
Currie, L. A., “Detection and Quanti�cation in X-Ray Fluorescence Spectrometry” in T. G. Dzubay, X-ray Fluorescence Analysis of     Envi-
ronmental Samples, Ann Arbor Science, 1977; and L. A. Currie, Analytical Chemistry, 40, p586, March 1968.
Detection limits above are for 0.707 in2 spot sample size

Xact 625i Minimum Detection Limits (ng/m3) 
68% Con�dence Level (C1σ) per US EPA IO 3.3 and Currie *

Element          
Atomic 

Number 15 30 60 120 180 240
Al 13 840 290 100 35 19 12
Si 14 150 51 17.8 6.3 3.4 2.2
P 15 44 15 5.2 1.8 0.99 0.64
S 16 26 9.1 3.16 1.1 0.60 0.39
Cl 17 15 5.0 1.73 0.61 0.33 0.21
K 19 9.8 3.4 1.17 0.41 0.22 0.14

Ca 20 2.5 0.86 0.30 0.10 0.057 0.037
Ti 22 1.3 0.46 0.16 0.056 0.030 0.020
V 23 1.0 0.34 0.12 0.042 0.023 0.015
Cr 24 0.97 0.33 0.12 0.041 0.022 0.014

Mn 25 1.2 0.41 0.14 0.050 0.027 0.018
Fe 26 1.4 0.49 0.17 0.061 0.033 0.021
Co 27 1.1 0.39 0.14 0.049 0.026 0.017
Ni 28 0.78 0.27 0.10 0.034 0.018 0.012
Cu 29 0.65 0.23 0.079 0.028 0.015 0.010
Zn 30 0.55 0.19 0.067 0.023 0.013 0.008
As 33 0.52 0.18 0.063 0.022 0.012 0.008
Se 34 0.66 0.23 0.081 0.029 0.016 0.010
Br 35 0.85 0.30 0.10 0.037 0.020 0.013
Ag 47 16 5.5 1.9 0.68 0.37 0.24
Cd 48 21 7.2 2.5 0.89 0.48 0.31
In 49 26 8.9 3.1 1.1 0.60 0.39
Sn 50 33 12 4.1 1.4 0.78 0.51
Sb 51 42 15 5.2 1.8 0.99 0.64
Ba 56 3.3 1.1 0.39 0.14 0.074 0.048
Hg 80 0.99 0.35 0.12 0.043 0.023 0.015
Tl 81 0.95 0.33 0.12 0.041 0.022 0.014
Pb 82 1.0 0.36 0.13 0.045 0.024 0.016
Bi 83 1.1 0.37 0.13 0.046 0.025 0.016
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* Lanthanide Series 
** Actinide Series 

Element can be measured with MDLs published

Element can be measured, but MDLs are not published

Element used for QA, not available for aerosol measurement

Cs

Ru

Element can be measured, but standards are not commercially available 

Elements Supported 

Ordering Information

Xact® 625i monitoring systems are capable of identifying and measuring the 67 elements highlighted in the table 
above.  Minimum detection limits for the elements highlighted in blue can be found on the performance page of 
this data sheet.  The Xact® 625i can measure elements highlighted in gray, but detection limit data has not been 
published for these elements.  Please contact your Xact® representative for more information on your speci�c met-
als monitoring requirements. 

As a “standard” set of elements of interest, the 625i will be equipped to report the following 44 elements - Al, Si, P, 
S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Br, Rb, Sr, Y, Zr, Mo, Pd, Ag, Cd, In, Sn, Sb, Te, Cs, Ba, La, Ce, W, 
Pt, Au, Hg, Tl, Pb, and Bi.  Of course, the elements can be tailored speci�cally to the user’s needs as well.

To place an order or for more information about the Xact® 625i continuous monitoring system, contact your re-
gional CES representative or email us at info@cooperenvironmental.com



SEMS 
Scanning Electrical  
Mobility Spectrometer
Model 2100

Solutions for your  
research challenges

Features: 
• Broadest available particle size range - select up to 2 micron diameter
• 
• 
• 
• 
• 
• 
• 
• High voltage design practically eliminates arcing problems
• 
• 

Real-time particle number size distribution measurement 
system and monodisperse particle generator

Solutions for your research challenges

SEMS
Scanning Electrical 
Mobilty Spectrometer



Schematic of SEMS

To OrderPart No.  Description
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Providing Aerosol Measurement Solutions

Publications:

Applications
• 

distributions
• 
• Cloud condensation nucleus studies
• 
• Aerosol health impacts
• 
• 

concentrations
• 

How to Order

 
 

Providing Aerosol Measurement Solutions



Soft X-Ray Charger
Model 9002

Solutions for your  
research challenges

Features: 
• Easy to operate, safe and simple
• No particle or ozone generation 
• Environmentally safe non-radioactive source
• Low maintenance 
• Compressed air not required 
• Built-in controller
• 
• 

Solutions for your research challenges

Soft X-Ray Charger



To OrderPart No.  Description
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Providing Aerosol Measurement Solutions

Applications
• 
• 
• 

How to Order

Providing Aerosol Measurement Solutions



Applications:  

+ Inhalation toxicology

+ Drug delivery studies

+ Atmospheric studies

+ Ambient air monitoring

+ Indoor air-quality monitoring

+ Filter and air-cleaner testing

+ Biohazard detection

+ Test aerosols characterization

+ Usable for particle instrument calibration

+ Spray technology

+ Performance evaluations of aerodynamic devices

+ Powder sizing 

+ Basic research

Features and Bene�ts

+ Double-crest optics produce high-quality measurements 

+ Measures aerodynamic particle size from 0.5 to 20 µm 

+ Measures light-scattering intensity from 0.37 to 20 µm 

+ Real-time aerodynamic sizing

+ No need to wait for cascade impactor measurements

+ High size resolution – 52 size channels

+ Independent of optical properties of the particles and �uid

AERODYNAMIC
PARTICLE SIZER®
MODEL 3321

The Aerodynamic Particle Sizer® (APS™) Model 3321 spectrometer provides 

high-resolution, real-time aerodynamic measurements of particles from 0.5 to 

20 µm. This unique particle sizer also measures light-scattering intensity in the 

equivalent optical size range of 0.37 to 20 µm. By providing paired data for each 

particle, the APS spectrometer opens up exciting new possibilities for those 

interested in studying the makeup of an aerosol.  

The APS spectrometer uses a patented*, double-crest optical system for 

unmatched sizing accuracy. It also includes a redesigned nozzle con�guration and 

improved signal processing. The result is greater small-particle sizing e�ciency, 

improved accuracy of mass-weighted distributions, and virtual elimination of 

false background counts. *US Patent # 5,561,515.

HIGH-RESOLUTION AERODYNAMIC SIZING
PLUS LIGHT-SCATTERING INTENSITY

Aerodynamic
Particle Sizer
High-resolution aerodynamic sizing
Plus light-scattering intensity



WHY IS AERODYNAMIC
DIAMETER IMPORTANT?

Aerodynamic diameter is de�ned as the physical diameter of a unit density 

sphere that settles through the air with a velocity equal to that of the 

particle in question. It is the most signi�cant aerosol size parameter because 

it determines the particle’s behavior while airborne. Particles exhibiting the 

same airborne behav ior have the same aerodynamic diameter, regardless of 

their physical size, shape, density, or composition.

Knowledge of a particle’s aerodynamic diameter allows

you to determine:

+  If and where the particle will be deposited in the 

human respiratory tract

+  How long the particle will remain airborne in the atmosphere 

or in an aerosol

+  Whether the particle will penetrate a �lter, cyclone, or other 

particle-removing device

+ Whether the particle will enter a particle-sampling system

+ Whether the particle will penetrate a pipe, tube, duct, or channel

Why is the Model 3321 Superior?

Traditionally, TSI has designed its time-of-�ight spectrometers to provide 

the truest high-resolution measurements of aerodynamic size. With the 

introduction of the Model 3320 in 1997, TSI produced the �rst aerosol 

spectrometer capable of detecting coincidence. The Model 3321 builds upon 

this accomplishment with a redesigned nozzle con�guration and improved 

signal processing. These enhancements provide greater small-particle 

sizing e�ciency, improved accuracy of mass-weighted distributions, 

and virtual elimination of false background counts. Coincidence a�ects 

all single-particle-counting in struments. It occurs when more than one 

particle is present in an instrument’s measuring volume. This can distort 

sizing information and lead to underreporting of particle concentration.

The APS Model 3321 uses a patented optical system with two partially 

overlapping laser beams to detect coincidence. As a particle passes through 

these overlapping beams, it generates one signal with two crests. The time 

between the crests provides aerodynamic particle-size information. If more 

than one particle is in the viewing volume, more than two crests appear, 

and the APS spectrometer logs this separately as a coincidence event. While 

it does not eliminate the occurrence of coincidence, the instrument does 

e�ectively limit the e�ect of coincidence on particle-size distributions.

Why Include Light-Scattering Intensity?

Converting light-scattering intensity to geometric size often produces 

inaccuracies when sizing particles of di�erent shapes and refraction 

indices. The APS spectrometer measures relative light-scattering intensity, 

but rather than use it to determine particle size, the APS spectrometer logs 

this measurement as a sep arate parameter. Light-scattering measurements 

can be made alone, in addition to aerodynamic diameter, or correlated to 

aerodynamic diameter on a particle-by-particle basis. Thus, researchers are 

able to gain additional insights into aerosol composition.

N
u

m
be

r 
Co

n
c 

(d
W

)

Side Scatter

Aerodynamic Diam. (um)

Light
Scattering
MeasurementLight Scatter 

to Electrical
Pulse

Time-of-Flight
Measurement

Why is Aerodynamic
diameter imprtant?



Optional Small Scale Powder Disperser for classifying 
bulk powders with accuracy. (See manual for setup 
requirements.)

APS spectrometer with optional Impactor Inlet 
(Model 3306) for MDI/DPI aerosol analysis.

APS spectrometer con�gured with optional Aerosol 
Diluter (Model 3302A) for conditioning high-
concentration aerosols.

Aerodynamic diameter and events displayed simultaneously

Three graphs showing aerodynamic diameter, side scatter, and correlated data

ACCESSORIES
AND SOFTWARE

Software

For setup and initial sampling, you can operate the APS Model 3321 

without a computer using the front panel control knob and built-in display. 

How ever, to save, interpret, or print data, you must use a computer or 

some other data collection system. The Model 3321 includes the Aerosol 

In stru ment Manager® software, designed for use with Windows® 

operating systems. The Aerosol Instrument Manager software controls 

instrument operation, plus it provides impressive �le management 

capabilities and numerous choices for data display. Graphs and tables 

make it easy to view channel data as well as raw data, giving you the 

highest resolution possible. You can view all data types—time-of-�ight, 

light-scattering, or correlated data—with the Aerosol Instrument Manager 

software. An export function allows easy transport of data �les to 

spreadsheet or other applications for customized data handling.

Accessories

Accessories
and Software



AERODYNAMIC PARTICLE SIZER®
MODEL 3321

SPECIFICATIONS

Measurement Technique
Time-of-�ight of individual particles measured in an accelerating �ow �eld with 
a single, high-speed timing pro cessor; coincidence detection achieved using a 
patented, double-crest optical system; particle size binning based on internally 
stored calibration curve

Particle Size Range
0.5 to 20 µm aerodynamic sizing, 0.37 to 20 µm optical detection (PSL equivalent)

Aerodynamic Size Resolution
0.02 µm at 1.0 µm, 0.03 µm at 10 µm

Display Resolution
Particle Size 32 channels per decade of particle size  (logarithmic),  

52 channels total; 1,024 bins of raw time-of-�ight data 
(4 nsec per bin) in uncorrelated mode

Light Scattering (log-compressed)
 16 channels of light-scattering intensity (displayed);
 64 channels of raw light-scattering data

Particle Type
Airborne solids and nonvolatile liquids

Maximum Recommended Particle Concentration
1,000 particles/cm3 at 0.5 µm with <5% coincidence; 1,000 par ticles/cm3 at 
10.0 µm with <10% coincidence; usable data up to 10,000 particles/cm3

Minimum Particle Concentration
0.001 particle/cm3

Concentration Range
±10% of reading plus variation from counting statistics

Maximum Processing Rate for Aerodynamic Sizing 
>200,000 particles/sec

Sampling Time
Programmable and repeatable from 1 sec to 18 hr per sample; sampling schedules 
selected by user

Flow Rates*
Aerosol Sample 1.0 L/min ±0.1
Sheath Air 4.0 L/min ±0.1
Total 5.0 L/min ±0.2

Atmospheric Pressure Correction
Automatic correction between 400 and 1,030 mbar (full correction between 700 
and 1,030 mbar)

Laser Source
30-mW, 655-nm laser diode

Detector
Avalanche photodetector (APD)

Front-panel Display
320 x 240 pixels

Operating Temperature
10 to 40°C (50 to 104°F)

Operating Humidity
10 to 90% R.H., non-condensing

Power
100 to 240 VAC, 50/60 Hz, 100 W, single phase or 24 VDC

Computer Requirements
Pentium® 4 processor with 2-GHz speed or better, at least 512 MB RAM

Operating System
Windows® 7 operating system or better

Communications
DSUB 9-pin RS-232

Outputs
Digital I/O 15-pin port (3 inputs, 3 outputs) for external device 

control and two analog inputs (0 to 10 V)
Con�gurable Analog BNC (0 to 10 V)
Analog Pulse BNC
Digital Time-of-�ight BNC

Dimensions
Aerosol Inlet 3/4 in. (O.D.)
Sensor (HWD) 18 cm x 30 cm x 38 cm (7 in. x 12 in. x 15 in.)
Weight 10 kg (22 lb.)

*Flow accuracy a�ects size and concentration measurements. Flow speci�cations are the 
minimum expected performance of a properly calibrated instrument at standard temperature 
and pressure.

Speci�cations are subject to change without notice. TSI, the TSI logo, Aerodynamic Particle 
Sizer, and Aerosol Instrument Manager are registered trademarks of TSI Incorporated. APS is 
a trademark of TSI Incorporated. Windows is a registered trademark of Microsoft Corporation. 
Pentium is a registered trademark of Intel Corporation.

TO ORDER
Aerodynamic Particle Sizer® Spectrometer
Specify Description
3321 APS sensor with Aerosol Instrument
 Manager® software

Optional Accessories
Specify Description 
3302A Aerosol Diluter
3306  Impactor Inlet
3433  Small-Scale Powder Disperser
390069 Data Merge Software Module

Please specify voltage requirements for Model 3433.

Aerodynamic Particle Sizer
Model 3321

Specifications



Cloud Ceilometer CBME80

General
The cloud ceilometer CBME 80 is a stand-
alone instrument designed for fixed and mobile
installations where accurate and reliable cloud
height information is required. The design is
based on the LIDAR principle. The light emit-
ting component is a low power diode laser with
the output power limited to an eye-safe level.
Real time digitizing technique is employed in
signal detection and the powerful 80C186 mi-
croprocessor is used in signal processing.

Data presentation
CBME 80 has outputs for different types of dis-
play and recording units. An RS-232C interface
supports local control, test and data acquisi-
tion. For remote control and data acquisition
there is an FSK modem.

Maintenance
A built-in test system indicates failures in the
event of a malfunction. The electronics are lo-
cated in two easily replaceable subunits, i.e. a
power supply module and printer circuit board.
The subunits, as well as the laser diode which
is placed on the printed circuit board, can be
replaced by spare parts without adjustments or
recalibration.

Features
� Reliable operation
� Easy installation and maintenance.
� Very long laser life (calc. 10 year)
� 25 000 feet measuring range capability.
� Low weight and low power consumption.

Dimensions

Technical data
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Performance
Range 0 — 7 500 m / 0 — 25 000 ft
Resolution 10 m / 30 ft
Accuracy Greater of ±10 m / 30 ft

or ±1% of height (against hard target)
Measuring 15, 30, 60, 120 s (selectable)
interval
Laser safety Eye safe Class 1M in accordance to

IEC 60825-1

Environmental
Operating temp -40 — +55 °C / -40 — 130 °F
Weight 15 kg (standalone)

Electrical
Power supply 115V alt 230V, 45-65 Hz
Power Electronics 30VA
consumption Heater 200VA

Output
Interface FSK/V23, RS232
Data Cloud height (up to 3 layers) or

vertical visibility
Cloud amount / sky condition
Status information
Backscatter profile

Options and accessories
Options Window blower

Solar shutter
Mobile version with local display
Power supply 12V DC
Military green color

Accessories Graphic software (PC)
Cloud Presentation Suite
Digital display
Demodulator

Cloud Ceilometer CBME80



LI-7810 CH4/CO2/H2O Trace Gas
Analyser Specifications





Tesscorn Systems India Pvt Ltd. 

1285, 5th Main, 17th Cross, 
HSR Sector 7, Bangalore 560068        

Tel: +91 80 2572 9425
Fax: +91 80 2572 9703

www.tesscorn.com
info@tesscorn.com

www.tesscorn-analysis.com
www.tesscorn-aerofluid.com
www.tesscorn-nanoscience.com
www.tesscorn-seasia.com


