AOTF-NIR SPECTROMETERS
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Figure 3. Schematic representation oa a noncollinear AOTF.

An AOTF acts as an electronically
tunable spectral bandpass filter. It is a
solid state electro-optical device with
no moving parts. It consists of a
crystal in which acoustic (vibrational)
waves, at radio frequencies (RF) are
used to separate a single wavelength
of light from a broadband or multi-
color source. The wavelength of light
selected is a function of the
frequency of the RF applied to the
crystal. Thus, by varying the
frequency of the RF, the wavelength
of the separated or filtered light can
be varied. This wavelength is
independent of device geometry.

Technical Details

The most common types of AOTF
which operate in the NIR region use
a crystal of Tellurium Dioxide (TeO2)
in a so-called non-collinear
configuration - the acoustic and
optical waves propagate at quite
different angles through the crystal.
Figure 3 is a schematic
representation of a TeO2 AOTFE. A
transducer is bonded to one side of
the TeO2 crystal. This transducer
emits vibrations (acoustic waves)
when RF is applied to it. The
frequency of the vibrations equals
the frequency of the applied RF. As

these acoustic waves pass through
the TeO?2, they cause the crystal
lattice to be alternately compressed
and relaxed. The resultant refractive
index variations act like a
transmission diffraction grating or
Bragg diffracter. Unlike a classical
diffraction grating, however, the
AOTF only diffracts one specific
wavelength of light, so that it acts
more like a filter than a diffraction
grating. This is a result of the fact
that the diffraction takes place over
an extended volume, not just at a
surface or plane, and that the
diffraction pattern is moving in real
time. The wavelength of light that is
diffracted is determined by the
"phase matching" condition as
described:

A=Ano—e

a

where An is the birefringence of
the TeO2 crystal, 6a and fa are the
velocity and frequency of the
acoustic wave, and a is a complex
parameter depending on the design
of the AOTF. The wavelength of the
light that is selected by this
diffraction can therefore be varied
simply by changing the frequency of

the applied RF. As indicated in the
figure, the diffracted light intensity is
directed into two first order beams,
termed the (+) and (-) beams. These
beams are orthogonally polarized,
which is utilized in certain
applications. To use the AOTF as a
tunable filter, a beam stop is used to
block the undiffracted, broadband
light and the (+) and/or (-)
monochromatic light is directed to
the experiment.

The angle between the beams is a
function of device design, but is
typically a few degrees. The
bandwidth of the selected light
depends on the device and the
wavelength of operation, and can be
as narrow as Inm FWHM.
Transmission efficiencies are high (up
to 98%), with the intensity divided
between the (+) and (-) beams.
Another useful and unique feature of
the AOTF is its ability to precisely
and rapidly adjust the intensity of the
diffracted (filtered) light by varying
the RF power.

BENEFITS OF AOTF'S IN
NIR SPECTROSCOPY

Since the AOTF acts as a tunable
filter, it can act as the
monochromator at the heart of a
NIR spectrometer. In the following
notes we discuss how the various
features of an AOTF benefit NIR
spectroscopic applications. These
benefits make the AOTF more than
just another technology for
consideration, but unquestionably the
ideal tool for NIR spectroscopy.

Repeatability / Calibration

The AOTF is an all solid state
device with no moving parts, and the
transmitted wavelength is
independent of device geometry. In
fact, the transmitted wavelength is
determined only by the frequency of
the applied RF, which can be
generated with digital precision. This
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means that once an AOTF or AOTF
spectrometer is factory calibrated, it
will not need to be recalibrated.
Since NIR applications usually require
measurements at multiple
wavelengths, short and long term
wavelength repeatability are highly
advantageous. As an example, a
typical TeO2 AOTF has a guaranteed
wavelength repeatability error of less
than £0.05 nm.

Woavelength Purity

In NIR spectroscopic
measurements, out of band
transmission must be kept to a
minimum, preferably zero. Out of
band transmission is defined as the
light transmitted at wavelengths
other than the theoretical narrow
band defined by the filtering device,
in this case the AOTF. Clearly, out of
band transmissions could cause
severe problems in NIR spectroscopy
making it difficult if not impossible to
derive meaningful answers from the
corrupted experimental data.
Fortunately, the AOTF excels in this
area too, with out of band
transmissions as low as 10-5 for
some devices (see figure 4).

AOTF-NIR SPECTROMETERS

Speed/Random Access

When the frequency of the rf is
changed, the rate limiting factor in
changing the wavelength is the time it
takes for the changed RF to fill the
AOTF crystal - typically 20
microseconds. This means that entire
spectra can be scanned at very high
speed, or discrete wavelengths may
be accessed at rates of 10 KHz or
greater, even when separated by
hundreds of nanometers.

Computer Control / Integration

One of the most useful features of
the AOTF is its high degree of
controllability or programmability. In
commercial AOTF's, the RF
generator is interfaced directly to a
microprocessor or computer. This
enables an AOTF based spectrometer
to be programmed to scan or access
different wavelengths very rapidly,
and even to change the output
intensity at those wavelengths. In
use, therefore, it is easily integrated
into almost any computer controlled
test or experiment.

Closed Loop Process Control

Computer control and/or on-board

intelligence makes an AOTF
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spectrometer an ideal tool
for closed loop process
control. For example, an
instrument of this type could
reliably and rapidly measure
the aspartane concentration
in soda and, as a result,
control the blending process
in real-time.

Rugged Device / No
Moving Parts

AOTF's are both compact
and rugged. Clearly a device
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Waveiength, um

with no moving parts is
much more insensitive to

damage in industrial

applications. Just as

Figure 4. Plot of output spectrum of a Brimrose
model TEAF-.8-1.8S AOTF tuned to 1450nm. Note
absence of out band transmissions.

important, short of actually
breaking the device,

vibrations and shocks will not affect
the wavelength calibration.

Closed System / Fiber Coupling

Other hazards presented by the
industrial environment may include
dust and corrosive vapors. The
AOTF is easily incorporated into a
bidirectional (bifurcated) fiber system
as shown in Figure 5. In such a setup,
the fiber is sealed directly to both
the AOTF and detector to make a
completely air-tight closed system.
This allows remote sensing and also
protects all the optical and electro-
optical components from damage by
dust or chemicals.

Efficiency / Sensitivity

The AOTF is a high efficiency
device with transmission at the

selected wavelength as high as 98%.
Furthermore, the output of the
AOTF is circular, collimated beam,
which is ideally suited for coupling to
a fiber, unlike the exit slit of a
monochromator. High efficiency
translates directly into higher
sensitivity and therefore faster data
acquisition.

Hands-Off Device

Once the AOTF or AOTF based
spectrometer has been programmed
to record a particular data set to
compute a quality parameter or
control a process, it requires no
further attention. It can be
programmed by an engineer or
technician and then be operated in a
hands-off mode or by an unskilled
worker.

Use with Lock-in Amplifiers

Both the wavelength and intensity
of the selected light are controlled
electronically and can be rapidly
modulated. This makes the AOTF
ideal for use with a lock-in (phase
sensitive) amplifier.

PRACTICAL AOTF

http://www.unice.com.tw Email:unicel @ms4.hinet.net

UNICE E-O SERVICES INC.  C-32



AOTF-NIR SPECTROMETERS
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Figure 5. Schematic showing elements of a typical AOTF spectrometer (Brimrose

Luminar)

Applying AOTF technology to NIR
spectroscopic applications is
analogous to many other areas of
applied technology; some
applications require custom
instrumentation whereas others can
be served perfectly well by standard
instruments. BRIMROSE has over
eight years of experience with AOTF
technology, and now offers standard
and custom self-contained
spectrometers (visible and NIR)

a white light source (quartz halogen
lamp) is collimated and directed into
a TeO2 AOTF. The monochromatic
output beam from the AOTF is
coupled into a bifurcated fiber
bundle. The fiber exits the
spectrometer and terminates in a
probe designed for reflectivity or

finite path absorption measurements.

Light from the sample passes back

along the fiber where it is focused on
to a photodetector. The signal
intensity at each wavelength is
digitized by a high speed 16-bit A/D
converter before being stored and/or
analyzed by the CPU. Having an
internal or dedicated CPU is
extremely important for both
industrial and laboratory applications,
because analysis of NIR spectra
always requires some degree of
numerical computation. For process
control applications, an embedded
computer with appropriate software
lends itself well to closed loop
operation since the computer can be
programmed not only to measure a
process but to also control it by
responding to the measured
constituents. These responses can
take the form of numerous kinds of
digital or analog I/O to control flow
valves, trip alarms or data transfer
over a network to a central
computer for storage or integration
into a large scale process.

Figure 6 shows a transmission
spectra of several alcoholic beverages
recorded using this instrument.
Notice the increased intensity of the
methyl and methylene bands at
approximately 1700 nm as the
alcohol content increases.

80 T

based on their own AOTF devices, as
well as stand-alone AOTF's which can
be readily used to construct custom
spectrometers. The basic elements of
an AOTF spectrometer are shown in
Figure 5, a schematic representation
of the Brimrose Luminar 2000 AOTFE
This particular spectrometer was

Relative Transmission

designed primarily for closed loop

industrial process control, including
fiber coupling for remote operation.
However, it is a versatile instrument

that can also function as a powerful
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laboratory tool.

In this spectrometer, the output of

Figure 1. Transmission spectra of three beverages obtained with the Brimrose
Luminar 2000 Spectrometer which shows the increase in absorption at around 1700
nm as the alcohol content increases.
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AOTF-NIR SPECTROMETERS

LUMINAR 2030/3030
CONTACTLESS SAMPLE ANALYSIS

The Free Space Luminar AOTF-NIR is a Diffuse  Typical Applications:

Reflectance Analyzer that brings high performance mea- . pharmaceutical: 100% inspection of tablets and vials.

surements by direct placement in sample lines. + Agricultural: Seeds and feed measurements on pipes.
« Polymer: In-situ measurement of pellets, films, and coatings.

The limitation of successful deployment of NIR for some
Diffuse Reflectance Measurements is due to the Signal-
to-Noise degradation when using fiber optics.

» Textile: Cotton/polyester ratio directly in the web.

« Drying processes: Direct placement of free space on spray dryers for
moisture monitoring.

The concept of the Free Space offers a self-contained  * Paper: Thickness and coating measurements directly in the webs for

AOTF-NIR Spectrometer that can be directly placed in the need to measure chemical composition, physical

the sampling point. The Free Space technology offers a parameters, and additives in their many polymer products.

very high S/N ratio, at high-speed rates and is very com- FEATURES

pact. Fiber optics are not used at all. The system will

match your process area classification.

Technical Benefits:

* Insensitive to vibration and ambient light

» Fast scanning rates up to16,000 wavelengths
per second

A small box contains the AOTF monochromator, InGaAs
detectors, and the pre-aligned lamp. The optics commu-
nicate with the electronics using an electronic bundle,
and from the electronics to your process control systems ~ * Superior S/N ratio across the entire spectral range
via 4-20 mA, digital output boards or standard Modbus.  * Solid, pellet, powder, liquid samples

= Non invasive, contactless measurement

Spectral Range Options: 850-1700 nm 900-1700 nm 900-1800 nm
1100-2200 nm  1100-2300 nm  1200-2400 nm

Measurement Modes: Diffuse Reflection, Transmission with an Attachment (see below)

Spectral Resolution: 2-10 nm

Wavelength Accuracy: +0.5nm

Wavelength Repeatability: + 0.0t nm

Wavelength Access Time: < 250 psec

Wavelength Increment: 0.3 - 20 nm, Software Selectable

Ambient Light Rejection: > 106

Signal Digitalization: 16-bit A/D (1 part in 65000)

Non-Linearity: 0.1%

Sampling Area: 25.8 x 15.5 mm for model 700

8.5 x 5.1 mm for model 701
5.3 x 3.1 mm for model 705

Sampling Angle: 25 Degree
Sampling Distance: 65 + 5 mm, for models 700 , 701; 42.5mm for model 705
Signal-to-noise Ratio: 40 pabs* for 5 seconds of data acquisition
Temperature Range: -30 to +70°C
Sampling Speed : 4000 wavelength/sec for type 2030
16000 wavelength/sec for type 3030
Detector: TE-cooled extended InGaAs
Process Control: 8 A/D Channels, 2 D/A Channels and 8 digital /0O Channels

accessed via BPCL. D/A outputs can be supplied as isolated

4-20 mA current loop outputs (call for options)

Computer Remote Diagnostic: Built-in 20 system monitoring sensors

Size and Weight: Electronic Enclosure Lx D x H = 406.0 X 269.9 X 699.0 mm, 18 Kg Attachments

Optical Head L x D x H = 180.0 X 101.0 X 359.4 mm, 5.4 Kg 700-23 For conversion to lab diffuse
Power Requirement: 100-240 VAC, 50/60 Hz, 90 Watls reflectance
Utility Requirement: 80-120 psi instrum. air for vortex cooling systems on optical head 700-25 For coqvgrsmn to lab

) transmission measurements
Enclosure: NEMA 4X/IP 66 rated CE Compliant . .
700-26 Air-flow curtain

*Using Spectralon diffuse reflectance standard as a sample under Brimrose standard test. 705-20 For transmission measurement
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AOTF-NIR SPECTROMETERS

LUMINAR 2060/3060
MULTIPLE POINT ANALYTICAL RESULTS IN PROCESS

The Luminar 2060 / 3060 AOTF-NIR Multiplexer solutions Typical Applications:

have proven to be the leading process spectroscopy tech- . Hydrocarbon Industry: Gasoline, diesel, and kerosene blending.
nology for industrial plant monitoring and control. Up to 16
sample streams can be analyzed, monitored, and con-
trolled with the speed of light to ensure real-time, in

= Polymer Industry: Analysis for chemical, physical, and mechanical
properties of polyolefins and resins.

» Pharmaceutical / Chemical Industry: Reaction monitoring, blending,
process quality control 24 hours a day, 365 days a year. ¥ g ) 9

solvent recovery, and 100% inspection.
Our patented state-of-the-art multiplexer technology cou- * Rsiry Snduatngs e, Prain, BH, Snd e,

. . g ite, li trol and
ples unmatched repeatability with minimized insertion loss Pulp & Paper: green, white, and black liquor process control an

. : itoring.
to produce a system performance of outstanding quality Ll
while achieving signal-to-naise ratios which only full light ~FEATURES

transmission analyzers can perform. * Up to 16 channels
* Hybrid bundle/single fiber design

A wide variety of process interfaces including fiber-optic » State-of-the-Art measurement repeatability & reliability
probes and flow cells allow Brimrose to implement suc- « Minimal fiber insertion loss

cessful solutions in many different industries « Full light transmission
« Channel switch in less than 200 msec
» Rugged design

SPECTROMETER

Spectral Range Options: 850-1700 nm 900-1700 nm 900-1800 nm
1100-2200 nm 1100-2300 nm  1200-2400 nm

Spectral Resolution: 2-10 nm

Wavelength Accuracy: +0.5nm

Wavelength Repeatability: + 0.01 nm

Wavelength Access Time: < 250 psec

Scan Speed: Up to 4000 discrete wavelength / sec (2000 Series), 16000 discrete wavelength/ sec (3000 Series)

Wavelength Increment: 0.3 - 20 nm, Software Selectable

Ambient Light Rejection: > 108

Signal Digitalization: 16-bit A/D (1 part in 65000)

Non-Linearity: 0.1%

Signal-to Noise Ratio
@ 70% Range (Closed Loop): Transmission < 10 yabs, Reflection < 40 pabs

Light Source: 35 Watt Tungsten Halogen Lamp
Detector: InGaAs, TE Cooled
Photometric Range: 3.5 Au
Measurement Modes: Transmission, Reflectance, Transfllectance
Data Collection Mode: Variable wavelength range scanning
Embedded Computer: Pentium-or-higher-based PC with coprocessor, solid-state disk drives, serial port,
floppy and hard disk ports, VGA display card, keyboard/bar code interface, modem.
Onboard Software: Data acquisition and processing, self diagnostics, Ethernet network communication, Macro Language
Process Control 1/O: 8 A/D Channels, D/A Channels and 8 digital /O Channels fully accessed via Macro, Modbus Interface
PC Software: Menu driven package, for data collection, editing, processing, translation and display.

Network control software, remote diagnostics.
Client Computer

Requirements: Pentium 8Mbytes RAM, high-capacity hard disk, configured for
network operation, ISA bus compatible, Ethernet board.

Enclosures: Table Top Laboratory, NEMA Industrial or Rack Mount

Power: 90-240 VAC, 50/60 Hz, 110 Watts

MULTIPLEXER

Spectral Range: 0.4-2.5 pm for Near-IR / 2.0-4.5 um for Near-IR

Optical Fiber Cable: Low OH silica fiber for Near-IR / Fluoride fiber for extended Near-IR / Fiber
Channel Number: 2-100r10- 16

Optical Switch Number: 1or2

Detector : TE-cooled extended InGaAs for Near-IR (2.4 um cutoff)

TE-cooled MCT for extended Near-IR (5.0 um cutoff)
Repeatability for each
Channel mounted into

Luminar™ Spectrometer: 50 pab
Insertion Loss: 13% (0.6dB) type., 24% (1.2dB) max., Connector loss not included
Preamplifier: Low noise, optimized configuration, AC coupled
Switching Time: <0.25 sec for adjacent channels; <1.0 sec for any two channels
Communications Software: RS232 standard with Windows for PC;

Direct interfacing to Luminar series NIR Spectrometer is available
Size and Weight : 6" x 5" x 5" (2" x 5” Multiplexer, excluding Spectrometer Luminar v2000), 2Ibs
Power Requirement: 100-240 VAC, 50/60 Hz
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LUMINAR 3076

AOTF-NIR SPECTROMETERS

100% SEED INSPECTION AND SORTIMG

Seed Meister™ is a system specifically developed
for high-speed discrimination, guantification, and
sorting of Hybrid seeds e.g. corn, soybeans, coffee,
watermelon, peanuts, and more.

Utilizing Brimrose's Acoustic Optic Tunable Filter
Near Infrared (AOTF-NIR) technology and
advanced chemometrics, the Seed Meister™ col-
lects spectral data up to 16,000 wavelengths per

FEATURES

Seed Quality Analysis for:
- Qil

* Protein

* Moisture

» Starch

* High-Low Oleic

* Vigor / Emergence

second. This system data acquisition provides the
capability of sorting up to 60 individual seeds per

» Sugar and more

- ) . i Performance
m'llnutei !mportarrllt cor}stltuer:t |n/f(r):mhatg:n' such as + Up to 60 Seeds/min
oil, protein, starch, moisture, low / hig eic content + 98% Accuracy

are measured simultaneously. In many cases, Vigor

+E libration Transf
{ Emergence of seeds can be predicted as well. oy Clieation Transfer

* 6 Channel Slots

The availability of this information allows plant - Software: Windows 95/98/NT
breeders to sort early generation seeds for maxi-

mum predetermined quality e.g., high oil corn. With

this nondestructive selection process only those

seeds matching desired genetic traits are chosen for

future growing trials.

Early discriminations and reliable sorting will ensure
the fast development of new genetic products while
cutting developmental costs. The unmatched ana-
lytical accuracy and unbeatened speed of our Seed
Meister™ 3076 allows you to place your new hybrid
on the market at a fraction of the time and cost of
previous methods.

Spectral Range 900-1600 nm Transmission, 1100 -2300 nm Reflection
900-1800 nm Transmission / Reflection

Wavelength Repeatability +0.01 nm

Wavelength Access Time <250 psec
Scan Speed 16,000 Wavelengths/sec (30 scans/sec)
Light Source 35 Watt Tungsten Halogen Lamp
Photometric Range 3.5Au
Measurement Modes Transmission, Model: 908A
Reflection, Model: 908B EWEIRLR.
Transmission / Reflection, Model: 908C Wik
Sample Throughput 30 - 60 seeds per minute 3l I
Sorting 2 - 6 discrete channels
Power Requirement 110 VAC 60 Hz, 220 VAC 50 Hz
Interface TCP / IP Protocol over Ethemet cable with Extemal PCs
Software Data acquisition, Processing, Prediction,
MACRO language, Self-diagnostics
Dimensions Wx HxD (546 x 531 x 360 mm)
Weight 234 Kg
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AOTF-NIR SPECTROMETERS

LUMINAR 3076

100% SEED INSPECTION AND SORTIMG

Acousto-Optic Tunable Filter (AOTF) Film & Thin Film Analyzers are designed for

measuring chemical and physical properties on a wide range of substrates and coa-

tings. Applications include thickness of organic lacquer or lubricant on metallic foils,
tin-plate, sheet steel, metallized polymers and similar products.

Typical lications:
Coating Material:
Acrylic, Epoxy, Epoxy-Phenolic,

Epoxy-Urea, Multi-layer Films and

Coating weight of adhesive and residual solvent are also routinely measured with this
new high speed on-line analyzer, which can either be mounted on a traveler and scan
across the web or measures statically .

Luminar systems are non-contact solid state sensors with a compact, rugged de-

Tapes, Nitrocellulose, Polyesters,
Polystyrene, Vinyl and more

Substrates:

sign, providing rapid full spectrum scanning for demanding industrial use.
A large variety of options and system configurations ensures a solution for a wide

Aluminum Foil, Copper Clad Sheet,

range of applications.

Metallized Polymer Films, Tin Plate,

The Luminar™ 2020 / 3020 is totally insensitive to ambient light, which eases instal-  Polymer Films and more
lation requirements in the production environment. A novel optical design eliminates
the interference fringes making the measurement of thin films now possible using this

patented on-line spectrometer.

Spectral Range
Sampling Area

Working Distance
Ambient Light Rejection:
Sampling Speed

Computer Remote Diagnostic

Thickness Range

Measurement Accuracy
Permissible Sheet F'utter

900-3900 nm

16 x 29 mm ellipse

18 mm* + 0.5 mm (from reflecting surface)

> 10°

4000 wavelength/sec / Luminar 2020
16000 wavelength/sec / Luminar 3020
Built-in

Typical 0-15 pym (standard)

(above 15 ym > option 3030)

#0.1-20.2 pm

+ 5 mm and * 2 degrees

working distance tolerance depends on the detector size

*k N
Measured on mirror surface
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LUMINAR 3075

AOTF-NIR SPECTROMETERS

BLEND CONTROL ANALYZER

The Luminar 3075™ is a diffuse reflectance, on-line analyzer for analytical measurements
and control on, for example, IBC's, where a cable or fiber optic connection are not applicable.

The system practically locates a complete AOTF-NIR high performance spectrometer right on
the moving blending vessel. Vibrations, dust or ambient light have no influence on the superior
performance of the system due to its unique solid state design and technology.

Collected data and spectra can be used to control the blending device and/or transmitted to
the system computer or server for reference data logging and further analytical purposes.

The integrated FreeSpace™ technology offers outstanding S/N ratio combined with ultra high
speed scanning rates and makes it possible to monitor homogeneity and the blending process
in real time, on-line and with laboratory accuracy.

Spectral Range options
Measurement Modes
Spectral Resolution:
Wavelength Accuracy:
Wavelength Repeatability:
Wavelength Increment:
Ambient Light Rejection:
Signal Digitalization:
Non-Linearity

Sampiing Speed

Process Control

Computer Remote Diagnostic
Battery endurance -fully charged-

Battery charge time

900-1700 nm, 1100-2300 nm, 1200-2400 nm

Diffuse Reflection

2-10 nm

+0.5nm

+0.01 nm

Software Selectable 1-10

> 10°

16-bit A/D (1 part in 65.536)

0.1%

16000 wavelength/sec (2-4 spectra/sec)
Wireless signal for external devices control
& visual indicator

Built-in monitoring sensors

~1.2 hrs (low charge indicator)

~30 min

Typical Applications:

* Real-time homogeneity monitoring and
control

* Cable- and fibreless NIR analysis in
hazardous environmental conditions

* Full scale high speed NIR analysis on
moving containers or vessels

* On-line quality control and verification
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AOTF-NIR SPECTROMETERS

LUMINAR 4030/PROCESS SPECTROMETER

The Corporation has developed a next
generation on-line process analyzer
platform that integrates optics and
electronics into one compact enclosure
and provides greater versatility of
measurement. The Luminar series
FreeSpace, design performs
measurements directly on the sample
surface or through process sight glasses
and eliminates the need for fiber-optic
cables

The Luminar 4030 Process
Spectrometer is a rugged process
analyzer that utilizes Brimrose's high
performance AOTF-NIR (Acousto-Optic
Tunable Filter- Near Infrared) technology
to deliver real-time measurements with
laboratory precision. By delivering rapid,
multi-component analysis for a wide
variety of applications that include diffuse

reflective measurements of powders, a new powerful tool for process control.

pellets, liquids, web-based and solid Contact Brimrose for additional

products, use of the Luminar 4030 offers information.
Typical Applications Measurements
* Moisture

* Powders

* Polymer Pellets/Resins * Fat/ Sugar/Protein

* Active Ingredients

* Blend Assay

* Recycled Plastic ID

* Particle Size

* Paper/Textile Goods

* Spray Dryers

* Blenders/Blending Operations
* Raw Material ID

o%ooogaou

Luminar 4030

Process

Spectrometer

mounted on hopper

to measure solid product Luminar 4030 Process Spectrometer Front and

through sight glass in blending operation. Side View
LUMINAR 5030/MINI-SPECTROMETER
The Corporation has developed a The Luminar 5030 Mini- Measurements
new portable platform for conducting ~ Spectrometer consists of an * Moisture

nondestructive and contact/non-
contact analytical testing and
inspection that extends versatility
from the laboratory to the
production floor and to the field.

The Luminar 6030 Mini-
Spectrometer is a rugged hand-held
analytical instrument that utilizes
Brimrose's high performance AOTF-
NIR (Acousto-Optic Tunable Filter-
Near Infrared) technology. By
delivering rapid, multi-component
analysis for a wide variety of
applications that include diffuse
reflective measurements of powders,
pellets, liquids,

web-based and solid products, use
of the Luminar 5030 offers a new
powerful tool for quality control and
process troubleshooting.

integrated optical sensor module
with light source, detector and
electronics, battery-pack and

* Fat/ Sugar/Protein

* Active Ingredients
* Coating Weight

* Blend Assay

* Recycled Plastic ID

operating/analytical software with PC
interface

Contact Brimrose for additional
information.

Typical Applications

* Powders

* Polymer Pellets/Resins
* Paper/Textile Goods

* Fruit/Grain

* Liquids

* Raw Material ID

Luminar 6030 Hand Held FreeSpace, Spectrometer with
Battery Pack and PC Interface
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