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Moving to a New Generation of Chemical Detection Technology 

The move from one model of thinking to a new model of thinking requires a clear understanding 

of where we are starting from. In the market for chemical detection equipment the starting point 

is a wide range of products from many established manufacturers. However, the starting point 

for understanding a shift to a new generation of chemical detection technology is not found in 

the marketing specification sheets for these established products, it is found in the legacy 

technologies which they implement.  

While there are many established products available in today’s market, there are only a handful 

of technologies, and variations on these technologies, that are implemented in these products. 

For the last forty years of the post-war period these technologies have been the “go to” 

technologies for manufacturers of chemical detection products. Product names and 

specifications may change but the technologies behind them represent a status quo that is 

common to them all and represents the legacy that the end user community works with.  

Understanding these mature technologies is the starting point to understanding the capabilities 

of a new generation of chemical detection technology brought to end users by the AccuSense 

Chemical Recognition System from SEER Technology.  

The AccuSense Chemical Recognition System is designed as a new, smart field system that 

combines proprietary new technology with proven established technology to offer a new 

chemical gas detection solution that eliminates the weaknesses of legacy offerings, leverages 

their proven strengths and adds the previous unavailable element of precise results. AccuSense 

is easy to buy, easy to use and easy to trust. For the first time in the industry of chemical 

detection the end user has access to, “Data you can bet your life on.” AccuSense gives end 

users a whole new model for chemical detection solutions.  

The objective of this document is to provide descriptions of the most common legacy 

technologies found in the market for field deployed chemical detectors. Included in these 

descriptions are details on the operation of these technologies, their advantages and 

disadvantages, and their capability to be used as specified.  This information is the starting point 

against which the new generation of chemical detection technology from AccuSense can be 

compared and recognized as being “game changing”.   



Setting Up the Comparison 

Answering the following questions will assist in the move from legacy detection products to the 

new generation of technology from AccuSense.   

 What is the intended use for the product?

 What type of technology can support this use?

 Are analysis results precise and certain?

 Is the technology prone to false positives or incorrect results?

 Is the technology susceptible to environmental confusers or  interferents

 What chemicals can be detected?

 Is the technology rugged for use in the field?

 Does the technology identify chemicals gases?

 Does the technology quantify chemical gas concentrations?

 What data comparison protocols does the technology use?

 Can the instrument perform chemical analysis on a mixture of compounds?

 How does the technology respond in the presence of unknown chemicals?

 What are the lower and upper detection limits?

 How does the technology perform in diverse environmental conditions, primarily
temperature and humidity?

 Does the technology require the use of consumables?

 What types of calibration procedures are necessary?

 What is the battery life in ambient conditions and in lower operating temperatures?

 What kind of maintenance is required over time?

 Is the maintenance performed by the user?



Technology Name: Ion Mobility Spectrometry (IMS) 

How It Works: A sample is brought into a sensing chamber, typically through an internal pump, 

upon which it is bombarded with an ionization source. Once ionized, the sample is broken into 

its basic molecules which are held back by an ion gate. This gate opens and closes based upon 

the charge of the sample (positive or negative). When open, the sample moves through a drift 

tube with an electrical sensor at the end that measures the amount of time the sample took to 

move through the drift tube. The sensor produces peaks that serve as spectra for each 

particular chemical of interest which are then compared to the library within the device. If a 

match is found, the device reports the presence of that chemical(s). 

Strengths: 

 Can identify solids as well as gases and vapors

 Low detection limits for certain chemicals (typically organics)

 Fast response time

 Low cost

Weaknesses: 

 Poor at separating mixtures of chemicals due to varying proton affinities of chemical
mixtures in the real world, i.e., higher proton affinity chemicals can transfer their charge
to lower proton affinity chemicals before they ever enter the detector, essentially
masking them to an IMS instrument

 Low resolution on data peaks



 Prone to false alarms from numerous environmental confusers or interferents, including
the following interferents taken directly from Smiths Detection product literature for the
LCD 3.3:

o Aqueous Fire Fighting Foam (AFFF)
o Flash Pine and other cleaning products containing high concentrations of di-

propylene glycol  mono-methyl ether (DPM)
o Products containing high concentrations of methyl salicilate
o Ardrox
o Very high concentrations of signal smokes
o Dense smoke from burning straw and polythene

IMS Products: 

 Smiths Detection, LCD 3.3, Smiths Detection Sabre 4000

 Bruker Detection, RAID-XP, RAID-M

 Draeger ,Multi-IMS

 Environics, ChemPro 100

 Airsense, GDA2



Technology Name: Fourier Transform Infrared Spectroscopy (FTIR) 

How It Works: A collected sample is introduced into a sample cell, infrared radiation is passed 

over the sample throughout all frequencies, and the light absorbed by the molecules within the 

collected sample is measured. This measurement, called an interferogram, is sent to a 

computer where it undergoes a Fourier Transform analysis and the final chemical spectrum is 

processed to determine chemical identification. 



Strengths: 

 Solid, liquid, powder identification

 Mechanical simplicity due to the moving mirror in the sample cell being the only moving
part

 Self-calibrating

 Good at high concentrations

Weaknesses: 

 Poor performance during continuous sampling due to inherent assumption that
concentrations are not changing over time

 This leads to aliasing and incorrect representation of results

 Low concentration detection often requires long sampling times

Products: 

 Gasmet ,DX4030

 Smiths Detection, GasID and HazMat ID (solids and liquids only)

 Ahura, TruDefender (solids, liquids, powders only)



Technology Name: Photo Ionization Detection (PID) 

How It Works: A sample of gas is pulled into the instrument, typically through the use of a 

pump, and is passed over an ultraviolet (UV) light source, or other energizing source, upon 

which the chemicals present are ionized. The charged ions are attracted and collected on 

positively and negatively charged plates and a current is produced. This current is measured by 

a detector element and the concentration is displayed on the detector. The PID technology is 

similar to IMS except there is no drift tube present and no chemical spectra are generated. 



Strengths: 

 Quick analysis for the answer to “Is there something there?”

 Low detection limits into ppb

Weaknesses: 

 Provides the user a “Total” reading that is not chemical-specific (i.e. it will tell the user
that a chemical or chemicals are present, but not which ones)

 Logistics of selecting the appropriate Ionization Potential (IP) lamp for the chemicals of
interest (i.e. 9.8 eV, 10.6 eV, or 11.7 eV). Chemicals with IP greater than 11.7 are not
seen by a PID

 Common toxics and acid gases such as CO, HCN, SO2, methane, ethane, HCl, HF, and
HNO3 are not seen by a PID

 Subject to false positives in high humidity conditions due to fogging of lamps

 Additionally, due to the calibration methods required for operation, Correction Factors
(CFs) need to be applied to results in the field in order to correct for varying sensitivities
relative the calibration gas used. For example, let’s say a PID was calibrated using
isobutylene (most common) and is brought into a known atmosphere of toluene, upon
which the PID output reads 100 ppm. The CF for toluene is 0.5, so the actual
concentration of toluene present in the atmosphere is (0.5 x 100) = 50 ppm

Products: 

 RAE Systems ,AreaRAE,  AreaRAE Inert, and AreaRAE Steel, Multi-RAE Plus, MiniRAE
2000,3000 and Lite, ppbRAE Plus and 3000

 Draeger, X-am 7000

 Thermo Scientific, 580

 MSA ,SafeSite MTX

 Photovac, 2020 Pro

 Airsense, GDA2

 Photovac, Voyager (GC w/PID)

 Industrial Scientific, INBRID MX6

 Ion Science, PhoCheck  Tiger



Technology Name: Flame Ionization Detection (FID) 

How It Works: Essentially the same detection principle as PID, but the UV light used in PID is 

replaced with a hydrogen flame for ionization. 

Strengths: 

 More accurate than PID due to use of a flame to ionize the gas and the resulting release
of carbon is repeatable

 Can detect chemicals with higher ionization potential than PID

Weaknesses: 

 Detects only organic compounds

 Requirement for a cylinder of consumable hydrogen gas

 Needs adequate oxygen to function properly and windy conditions may cause the flame
to extinguish

Products: 

 Photovac, MicroFID

 Gas-Tec FID



Technology Name: Flame Photometric Spectrometry 

How It Works: A continuous stream of an air sample is brought into a sample chamber and is 

ionized by a hydrogen flame. The hydrogen flame changes color based on the chemicals 

present in the sample. A detection element filters, or stops portions of the color spectrum, to 

identify and quantify, based on the intensity of the light, the chemicals present and their 

concentrations. 

Strengths: 

 Can identify and quantify chemicals, unlike the similar FID technology

Weaknesses: 

 Requirement for a cylinder of consumable hydrogen gas

Products: 

 Proengin AP2C, AP4C



Technology Name: Electrochemical Sensors 

How It Works: An electrolyte in a sensor is designed to respond specifically to a target gas, 

typically the electrolyte is a strong inorganic acid. Electrodes within the sensor are matched to 

the electrolyte such that exposure to the target gas results in a chemical reaction that produces 

electrical activity, which is measured by the electrodes. Often times, a diffusion membrane is 

present on electrochemical sensors to “filter out” interfering gases. 

Strengths: 

 Cost-effective

 Quick Response



Weaknesses: 

 Specific for only one chemical per sensor

 Prone to false positives, most often due to a saturation of the filtering membrane, but
also due to the similarities in families of chemicals. For example, the halogen family of
chemicals on the periodic table includes fluorine, chlorine, bromine, iodine, and astatine,
all of which have similar chemical characteristics and properties. An electrochemical
sensor will respond similarly to the presence of any one of these chemicals and it is up
to the user to determine in the field if a false positive is occurring

 Additionally, there is a predetermined shelf life of each sensor, typically 12-18 months,
however exposure to a chemical above its maximum exposure limit can dramatically
shorten the life of the sensor

Products: 

 RAE Systems, AreaRAE, AreaRAE Inert, AreaRAE Steel,

 Airsense ,GDA2

 Industrial Scientific, VENTIS MX4



Technology Name: Gas Chromatography/Mass Spectrometry (GC/MS) 

How It Works: Gas Chromatography and Mass Spectrometry are often combined into one 

device, with the GC performing the separation and quantification and the MS performing the 

identification. An air sample is collected, often through the use of a Stolid Phase Micro Extractor 

(SPME) pump, and is run through a heated gas column(s). The inner walls of the columns are 

coated with material that is attractive to the chemicals of interest and these chemicals absorb 

and desorb into the material at different rates. Each chemical has a unique retention time and 

the chemical spectra are displayed showing each chemicals relative abundance, which can be 

used to calculate the concentrations of each chemical. The MS provides the identification of 

chemicals through a measurement of the relative mass of the molecular fragments, which is 

compared to a stored database (often a National Institute of Science & Technology (NIST) 

database) of known chemicals and their masses. 



Strengths: 

 Detection, identification, and quantification capabilities

 Portable to the field

 Sensitive to Parts per Billion (ppb)

Weaknesses: 

 Large and cumbersome and very limited options for a field instrument

 Requires highly skilled operators with extensive training

 High cost to purchase

 High cost to own (maintenance, consumables, training)

 Fragile for field deployment

 Frequent calibration needed

 Subject to “aliasing” which introduces false results

 Consumable calibration gas required

Products: 

 Inficon, Hapsite

 ICx, ChemSense 600 (MS only)

 Photovac Voyager (GC w/PID)

 Smiths Detection, Guardion



Technology Name: AccuSense Chemical Recognition System 

Dual-Hyphenated Gas Chromatography (DHGC) with Thermal Detector 

How It Works: GC principles are applied, in a dual-hyphenated GC multiple process are 

executed on a common sample and 1,000 data points are captured every second of the sample 

cycle. The first GC verifies polarity and the second GC measures boiling point to give a true 

two-dimensional separation of both organic and inorganic compounds. Once separated, the 

chemicals present in the analytical path are compared to that of the “conditioned ambient air” 

reference path, and an electrical spectra is produced based upon changes in heat capacities of 

chemicals. This hyper separated spectra signal is communicated to a remote PC monitor where 

is compared to a database of high definition chemical signatures that have been developed 

using neural network algorithms run on a Cray Super Computer. A match between a spectra 

signal and a high definition signature provides precise identification and quantification data that 

is displayed to the user with chemical names and concentration levels in the context of NIOSH 

Immediately Dangerous to Life and Health standards.  

AccuSense Instrument Hardware Architecture 



AccuSense SEERID User Interface 

Strengths: 

 Precise detection, identification, and quantification data

 Two-dimensional separation of chemical signatures prevents false results from
environmental confusers.

 Use of conditioned ambient air as elute gas eliminates consumables, enables support of
continuous air monitoring and minimizes Total Cost of Ownership (TCO).

 Rugged Thermal detector allows for small, portable form factor and easy deployment in
the field

 Easy to read User Interface provides NIOSH IDLH risk factors

 Simple to use one button operation reduces training costs

 Chemical Warfare Agent IMS Accessory

 “Data you can bet your life on”

Product: 

 SEER Technology,  AccuSense Chemical Recognition System




