
An absorbance spectrum is a language within nature.  Each peak and valley signifies the quantified 

presence or absence of a specific chemical. If you can read that language, you can read the composition 

of your stream at a glance.

Applied Analytics.  A window into your process.



Applied Analytics™ [AAI] is a global manufacturer of industrial process analysis instruments. 

Our systems are used primarily to measure real-time chemical concentrations in liquid or gas process streams, as well as physical 
parameters like color, calorific value, and purity. 

AAI’s mission is to provide a true window into your process via an elegant and automated solution. 

Applied Analytics was incorporated in 1994. All of our systems are manufactured in the USA.
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Chemicals
acetone — C3H6O
acrylonitrile — C3H3N
ammonia — NH3

ammonium — NH4
+

aromatic hydrocarbons (total)
benzene — C6H6

bromine — Br2

1,3-butadeine — C4H6

caffeine — C6H10N4O2

carbon dioxide — CO2

carbon disulfide — CS2

carbon monoxide — CO
carbonyl sulfide — COS — OCS
chlorine — Cl2

chlorine dioxide — ClO2

chromium ions — Cr6+

cobalt ions — Co2+

copper ions — Cu2+

dimethyl sulfide — DMS — (CH3)2S

ethanol — C2H6O
ethylene — C2H4

ethylene glycol — MEG — C2H6O2

ethyl mercaptan — EtSH — CH3CH2SH
ferric chloride — FeCl3

ferrous sulfate — FeSO4

fluorine — F2

formaldehyde — CH2O
hydrogen peroxide — H2O2

hydrogen sulfide — H2S
hypochlorite — ClO-

iron ions — Fe2+

MeHQ — hydroquinone monomethyl ether
mercury — Hg
methane — CH4

methanol — CH3OH
methyl mercaptan — MeSH — CH3SH
nitric oxide — NO
nitrogen dioxide — NO2

nitrogen trichloride — NCl3

See complete list of offered measurements at www.a-a-inc.com/measurements

oil
ozone — O3

phenol — C6H5OH
propane — C3H8

styrene — C6H5CH=CH2

sulfur
sulfur dioxide — SO2

TBC — 4-tert-Butylcatechol
titanium tetrachloride — TiCl4

toluene — C7H8

vanadium ions — V2+

water — H2O
xylene — C8H10

Parameters
color of process
incoming materials validation
purity
transmittance
wobbe index

What We Measure

Global Support & Installation Services

AAI’s specialized role as a manufacturer of process analysis instruments means 
that 100% of our focus and resources are permanently dedicated to the long-
term performance of our solutions. Our certified field engineers proudly ensure 
that your AAI systems deliver decades of reliable process monitoring.

We maintain a comprehensive global support network. Our service 
commitment spans from rigorous pre-build application research to 
expedient start-up, followed by fast support for the lifetime of your 
AAI systems.

 » On-site installation assistance, commissioning, and 
system service by certified, experienced field engineers

 » Technical support by phone and email for the lifetime 
of your Applied Analytics systems

 » Equipment training at our facility or your site

[3]



What is Absorbance Spectroscopy?

Light interacts with matter in numerous ways, one of which is absorption. A molecule will absorb specific wavelengths of light 
primarily as a function of its electronic and molecular structures, which are unique to each chemical; the energies (wavelengths) of 
light that are absorbed by the molecule match the energy quanta that are required to move that specific molecule between two 
quantum mechanical states.

This phenomenon of absorption is quantified as absorbance, or the difference between incident light intensity (the light entering 
the mixture) and transmitted light intensity (the light exiting the sample). Plotting absorbance against wavelength creates an ab-
sorbance spectrum, which allows us to observe the unique curve (shape) of the absorbance. Each chemical therefore has a natural 
identifier in its absorbance curve, which can be detected like a footprint within the total absorbance of a mixture.

This is the basic premise for every analyzer that Applied Analytics manufactures. We believe solid state spectroscopic technology 
is the definite future of industrial process analysis.

Analyzer Optical Assembly: Path of the Light Signal

The measurement cycle of an Applied Analytics analyzer is virtually instantaneous, thanks to the speed of light. For explanatory 
purposes, it helps to break the cycle into stages:

light source

holographic
grating

diode array

fiber optic cables

flow cell

o-ring

collimator

(1) The white light signal originates in the pulsed Xe lamp.

(2) The signal travels via fiber optic cable to the flow cell. A collimator narrows the light beam.

(3) The signal travels directly across the length of the flow cell, interacting with the continuously drawn process sample.

(4) The signal exits the flow cell through a collimator, now containing the distinct absorbance imprint of the current 

chemical composition of the sample.

(5) The signal travels via fiber optic cable to the nova II.

(6) The signal is dispersed by the holographic grating. Each differentiated wavelength is focused onto a designated 

photodiode within the diode array. Much like sensors in a digital camera, each diode records the light intensity at its 

assigned wavelength. The nova II provides this rich data to the HMI for real-time spectrum computation.
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The nova II™ Spectrophotometer

A conventional photometer measures a chemical’s absorbance at one pre-selected wavelength with one photodiode. This is 
known as ‘non-dispersive’ spectroscopy because it uses an optical filter or line source lamp to remove all wavelengths but the pre-
selected measurement wavelength.

The nova II Spectrophotometer acquires a full absorbance spectrum using an array of 1,024 photodiodes. Each one of these 
diodes is assigned by the firmware to register light intensity at one specific energy (wavelength). This is known as ‘dispersive’ spec-
troscopy because each wavelength of light is measured individually and no data destruction occurs.

In the nova II, a full 200-800 nm UV-Vis absorbance spectrum is produced at 1 nm resolution:

200 nm 300 nm 400 nm 500 nm 600 nm 700 nm 800 nm

UV Vis NIR

THE DIODE ARRAY

The nova II is the core component of all Applied Analytics spectrophotometers. NOTE: Some applications require the SW-NIR 
version of the nova II depending on analytes and concentrations; this device is virtually identical to the UV-Vis nova II, except that 
it uses an alternate light source (tungsten) and assigns the diode array to a spectral range of 400-1100 nm.

nova II Overview

 » Broad UV-Vis spectral response: 200-800 nanometers

 » 1,024 photodiode array producing ~1nm resolution full spectrum

 » Long-lifespan xenon light source with average 5 years b/w replacement

 » CMOS analog circuitry for low noise and low power consumption

 » Solid state device (no moving parts) for maximum stability

 » Excellent performance in the low UV region

 » No mirrors or filters used, minimizing stray light

 » Ethernet interface for remote access
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Multi-Component Analysis

The nova II Spectrophotometer does not depend on physical wavelength isolation or any other data-destructive method; filters 
are applied virtually by telling the software which measurement wavelengths to utilize. This allows the user to configure up to 5 
measured chemicals (assuming measurable absorbance in the 200-800nm range) to the OMA analyzer at any time without any 
change to existing hardware. There is no “application lock” due to specialized filters/lamps, so the OMA can be repurposed easily 
as your process evolves.

All multi-component spectroscopy depends on the principle of additivity: according to Beer’s law, the absorbance at any 
wavelength of a mixture is equal to the sum of the absorbance of each chemical in the mixture at that wavelength. A multiwave 
photometer measuring 2 chemicals will perform a rudimentary “2 equations, 2 unknowns” calculation using 2 measurement 
wavelengths to output the separate absorbance/concentration of each chemical.

Advancing from this crude algebra, the nova II Spectrophotometer uses robust collateral data and statistical averaging to perform 
far more accurate multi-component measurement. Consider the example of the nova II measuring SO2 and NOX simultaneously:

As illustrated above, the ECLIPSE software uses the full spectrum to de-convolute the total sample absorbance curve and isolate 
each chemical’s absorbance. The OMA continuously solves a matrix of equations, where each equation is supplied by a single 
photodiode for its assigned wavelength in the form:

A’(x+y) = A’x + A’y = e’xbcx + e’ybcy

where A’ is the absorbance at wavelength ‘, e’ is the molar absorptivity coefficient at wavelength ‘, c is concentration, and b is the 
path length of the flow cell. In the image above, four such equations (at 213nm, 214nm, 215nm, and 216nm) are shown. In reality, 
the matrix includes one equation from every single integer wavelength in the measurement wavelength range.

This robust calculation, performed with each reading, uses the power of confirmation wavelengths and statistical averaging to 
achieve much higher accuracy in multi-component measurement.

View an animated demo of Multi-Component Analysis at:
www.a-a-inc.com/multi-component/
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A window into your process since 1994.

Through continuous optical analysis, the OMA system translates the UV-Vis / SW-NIR absorbance of a fluid to real-time chemical 
concentrations as well as any other parameters (e.g. color) that can be correlated from the measured absorbance spectrum.

Common OMA measurements:

H2S SO2 NH3Cl2RSH C6H6 BTX NOXNCl3 FeCl3 Fe2+V2+COS

 » UV-Vis / SW-NIR full-spectrum Spectrophotometer

 » Solid state with no moving parts

 » Analyzes liquid or gas stream directly (hot, wet sample)

 » One-time calibration at factory or site

 » Scheduled Auto-Zero (and optionally Auto-Span)

 » No consumables or reagents

 » Ultra-safe fiber optic design for toxic process fluid

 » Xenon light source with average 5 yrs lifespan

 » Measures up to 5 species synchronously

 » Wide dynamic range (0-10 ppm and 0-100% in the 
same instrument)

 » Repurpose your OMA at any time for a new species 
measurement or a new concentration range

Series Process Analyzers

A250’
(H2S + SO2) = e250’

H2SbcH2S + e250’
SO2bcSO2

A247’
(H2S + SO2) = e247’

H2SbcH2S + e247’
SO2bcSO2
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H2SbcH2S + e248’
SO2bcSO2
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(H2S + SO2) = e249’

H2SbcH2S + e249’
SO2bcSO2

[7]



Experienced OMA Applications

Since the launch of the OMA in 1994, the system has been deployed for hundreds of 
unique applications and requirements.

Petrochemical

 » crude oil: H2S...

 » natural gas: H2S, SO2, COS, MeSH, total odorants, BTX...

 » sour water: H2S, NH3...

 » acid gas / sour gas: H2S, CO2...

 » lean/rich amine: H2S, CO2...

 » biogas: H2S...

 » diesel: color, sulphides...

 » propane: H2S, mercaptans

 » naphtha: benzene, toluene, xylene, total aromatics...

Environmental

 » continuous emissions monitoring: SOX, NOX, CO, CO2, O2, H2S...

 » DeNOX process: NOX, ammonia slip...

 » wastewater: various pollutants...

 » airplane deicing effluent: glycols...

Chemical

 » TiCl4 (titanium tetrachloride): vanadium...

 » EDC (ethylene dichloride): Cl2, FeCl3, H2O...

 » TiO2 (titanium oxide): vanadium, TiCl4...

 » MEG (monoethylene glycol): purity...

 » inhibited polymers: MeHQ, TBC...

Pharmaceuticals / Food & Beverage

 » clean-in-place wash fluid: contaminants...

 » alchoholic spirits: color, ethanol...

 » vitamins: H, C, PP, B...

 » decaffeinated product: caffeine...

 » reclaimed fermentation CO2: H2S, DMS...

Manufacturing

 » metal ions in solution: copper, iron, chromium, nickel...

 » liquid product: color
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Custom Sample Conditioning

Applied Analytics builds custom sample conditioning systems to meet the precise needs and nuances of each process. Below we 
highlight some of our most experienced, time-tested sampling solutions.

Headspace SCS for Opaque Fluids
0-100 ppm H2S in crude oil

Teflon SCS for Highly Corrosive Fluids
0-50% Cl2 and 0-30% NCl3

Multiplexed SCS for Multiple Streams
0-20 ppm H2S and 0-20 ppm DMS in CO2 (7 pts)

Close-Coupled SCS for Emissions Monitoring
0-500 ppm NOX in stack gas

[9]



The OMA Series

The OMA platform — comprising the spectrophotometer, HMI, runtime software, fiber optics, flow cell, and I/O board — can be 
packaged with various form factors, enclosures, explosion proofing, and communication protocols to perfectly meet your requirements.

OMA-300 w/ standard white carbon steel enclosure OMA-300 w/ NEMA 4X fiberglass enclosure

OMA-206 Portable w/ unbreakable copolymer suitcase OMA-406 Rackmount w/ standard 19” form

standard ultra corrosion-proof

portable rack-mount

Communication Protocols

 » 1 galvanically isolated 4-20 mA analog output per measured component; 2 digital ouputs for fault/relay control
 » Customizable alarms for high/low concentration
 » Optional: Modbus TCP/IP, RS-232, Fieldbus, Profibus, HART, and more

[10]



OMA-300 Ex p w/ Z-Purge & NEMA 4X SS316 enclosure OMA-300 Ex d w/ cast-aluminum enclosure

OMA-300 w/ free-standing structure OMA-300 w/ cabinet & highly custom integration

explosion-proof (Ex p) explosion-proof (Ex d)

freestanding cabinet

Available Hazardous Area Certifications

 » CSA Class I Division 1
 » CSA Class I Division 2
 » ATEX Exp II 2(2) GD

 » Gosstandart Pattern Approval
 » Other certifications available — please inquire

[11]



probe retractor

probe head

cooling extension

ball valve

fiber optic cables

safety cable

angled inlet tip

thermocouple lead

The TLG-837 Tail Gas / Air Demand Analyzer

Measurement: H2S

optional

SO2 COS CS2

 » UV-Vis nova II full-spectrum Spectrophotometer

 » Patented DEMISTER Probe with internal sulfur vapor removal

 » No sample lines, no heat tracing, and no moving parts

The world’s safest tail gas analyzer for the sulfur recovery unit.
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The DEMISTER Probe with Automatic Sulfur Removal

Tail gas contains elemental sulfur which is quick to condense and plug mechanical cavities or obstruct optical signals. Online 
analysis of tail gas requires a sulfur removal mechanism in order to operate at all.

The DEMISTER Probe actively removes sulfur from the rising sample as an internalized function within the probe body. Recycling 
the steam generated by the Claus process, the probe controls the temperature along its body at a level where all elemental sulfur 
vapor in the rising sample condenses and drips back down to the process pipe.  The sample that  reaches the optical measurement 
cell in the probe head is virtually sulfur-free, posing no threat of plugging, freezing, or interference.

A B

E F
G

H

C D

Demister Probe Legend

(A) High-Pressure Steam In
(B) Steam Out
(C) Light Signal In
(D) Light Signal Out
(E) Steam Out
(F) Low-Pressure Steam In
(G) Aspirator Air In
(H) Sample Return Point
(J) Sample Entry Point

( ) Liquid Sulfur Droplet
(  )  Sample Route

J

Innovative Sulfur Removal Principle

Inside the probe, an internal ‘demister’ chamber 
(concentric to the probe body) is fed with low 
pressure steam (see E & F). Since the LP steam 
is much cooler than the tail gas, this chamber 
has a cooling effect on the rising sample.

Elemental sulfur has the lowest condensation 
point of all of the components in the tail 
gas. Due to the internal probe temperature 
maintained by the LP steam, all of the 
elemental sulfur in the rising sample is 
selectively removed by condensation while a 
high-integrity sample continues upward for 
analysis in the probe head.

Field-Proven Benefits

 » Inherent safety for operators — no hazardous, corrosive process gas being extracted into work environment

 » Automatic steam regulation using TLG Utility Control Panel

 » Compact and lightweight form factor simplifies installation, service, hot-tapping, and system footprint

 » No sample lines or heat tracing — vastly reduces maintenance and utility cost

 » Fast system response due to minimal sample route
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MicroSpec™ IR Analysis Module

The solid state MicroSpec MCP-200 is a continuous monitor for IR-absorbing chemical species in liquid/gas process streams. This 
ruggedized device pairs an NDIR (non-dispersive infrared) detector and a proprietary-design optical cell in a compact package. 
Engineered as a modular unit, the MCP-200 excels either as an integrated piece or as a rugged standalone system.

Modular MicroSpec Design

The MicroSpec was originally conceived as an easily integrated component for our UV-Vis spectrophotometers, so that our systems 
could also measure chemical species that absorb radiation in the IR range but not in the UV-Vis range. This sleek modular design results 
from the compact footprint, turnkey installation experience, and compatibility with various industrial communication protocols.

Available Measurements:

 » Compact modular format for streamlined integration or standalone analysis
 » Ruggedized solid state construction for reliable long-term performance with no moving parts
 » Optimized flow cell path length per application in accordance with Beer-Lambert Law
 » SS316L flow cell body provides excellent tolerance for corrosivity, temperature, and pressure

Standalone MicroSpec w/ Sample Conditioner
Measurement: moisture (0-500 ppm) in a liquid miscible 
solvent background.

Parallel MicroSpecs in Integrated System
Measurement: CO (0-5%), CO2 (0-30%), and O2 (0-30%) in 
emissions monitoring.

The world’s safest tail gas analyzer for the sulfur recovery unit.

CO CO2 CH4 H2O C2H4
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OiW-100 Oil in Water Analyzer
An adaptation of the OMA design, 
the OiW-100 monitors dynamic 
concentration of oil (i.e. petroleum) in 
effluent water. This system accurately 
correlates the absorbance of aromatic 
hydrocarbons across the 250-320 nm 
range to total oil concentration — from 
trace level to high contamination.

TSA-100 Total Sulfur Analyzer
In accordance with the ASTM method 
for total sulfur measurement, the TSA-
100 controls pyrolysis of a liquid/gas 
sample to totally oxidize all present 
sulfur compounds to SO2 for analysis. 
The oxidized sample enters the flow cell 
where it is continuously analyzed by the 
nova II UV-Vis Spectrophotometer.

CVA-100 Wobbe Index Analyzer
The CVA-100 performs measurement 
of calorific value in mid-process fuel 
gases. This system measures O2 in the 
sample before and after a conditioning 
furnace, correlating residual O2 directly 
to Wobbe Index and/or CARI. Common 
applications include natural gas quality 
assurance and flare stack optimization.

MIX-2000 Digital Gas Mixer
The MIX-2000 uses cutting-edge 
thermal mass flow controllers to 
produce complex gas mixtures (up 
to 5 gases simultaneously) accurately 
and repeatably. Designed for use by 
scientists and laboratory personnel, this 
compact system includes a notebook 
PC running the ECLIPSE mix automation 
software.

Additional Solutions Viewable Online

ePurge X Purge Controller
The solid state ePurge X is a next-
generation explosion-proofing device 
with fully automated purge and 
pressurization functions. Mounted 
directly on an electronics enclosure, 
this unit has an ultra-slim profile with 
less than one inch surface protrusion. A 
digital mass flow sensor self-regulates 
the purge duration.

Fiber Optic Cables
Our fiber optic cables are all 
manufactured in-house to ensure 
spectroscopic-grade quality. Production 
expertise includes presolarization for 
exceptional UV light transmission and 
steel cladding for durability in the field.
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Applied Analytics™ is a registered trademark of the Applied Analytics Group BV

Seek a window into your process at www.a-a-inc.com

© 2013 Applied Analytics Group BV. Products or references stated may be trademarks or registered trademarks of their respective owners. All rights reserved. 
We reserve the right to make technical changes or modify this document without prior notice. Regarding purchase orders, agreed-upon details shall prevail.  

Europe Sales
Applied Analytics Europe, SpA
Milan, Italy  |  sales@appliedanalytics.eu
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North America Sales
Applied Analytics North America, Ltd.
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Middle East Sales
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