BrightSpec One & BrightSpec Direct

Complex Mixture Analysis Simplified

FT-MRR Changing the
Pace of Discovery
Despite the
significant capabilities
of rotational
spectroscopy, slow
data acquisition
rates (days to weeks
for high resolution
spectra) relegated it
to applications where
tremendous sensitivity
trumped other
considerations. Enter
the “chirped pulse”
implementation,
where data is
collected in seconds
to minutes. Now
called FT-MRR (Fourier
Transform Molecular
Rotational Resonance)
- with data collection
rates improved by a
factor of 1000, it has
tremendous capability
to solve a variety of
analytical problems.

FT-MRR easily distinguishes between isomers

Rotational Spectroscopy for Complex Mixture Analysis
Sensitive to the slightest change in molecular geometry, rotational
spectroscopy can easily differentiate between isomers, conformers,
isotopologues, and radicals, as well as more mundane tasks such
as differentiating similar yet distinct chemical species. FT-MRR, with
rotational spectroscopy as its engine, has unparalleled specificity in
chemical analysis. Coupled with a high dynamic range (typically 106),
baseline resolved bands, and 30,000 unique data channels across a
full-range spectrum, FT-MRR can be implemented to characterize complex
mixtures: finding trace impurities, identifying unknowns, or performing
routine QA/QC measurements.

FT-MRR Attributes

FT-MRR Applications

High specificity
• ID multiple components in
complex matrices
High dynamic range
• Resolve trace components in
complex matrices
Baseline resolution
• Simple algorithms for ID
Low false positive ID rates
• High Molecular specificity
Quantitative
• Band intensity directly
proportional to molecular quantity
Rapid data acquisition rates
• Minutes for full spectrum
• Seconds for specific bands

Manufacturing Process R&D
• Mutagenic impurities (ICH M7)
• Residual solvent analysis
(ICH Q3 R6)
• Drying analysis
• Gaseous impurities
Environmental Analysis,
Industrial Hygiene
• Air toxins(EPA TO compendium)
• Water analysis (e.g. EPA 8260)

“What is in this?” and
“How much?”
The BrightSpec One and
BrightSpec Direct directly
identify molecules in complex
mixtures (no chromatography
needed), answering these two
questions in the same rapid
measurement.  Highly resolved
chemical fingerprints in the gas
phase, sensitive to the slightest
change in molecular geometry
are the distinction of FT-MRR for
unparalleled specificity in chemical
analysis. This direct sampling,
non-destructive approach is a
‘green’ alternative. In addition,
the low sample vapor pressure
requirement (1-5 mTorr) for
baseline resolved spectra offers a
gentle, low-temperature analysis.
For trace component analysis,
BrightSpec FT-MRR spectrometers
offer greatly shortened method
development times and reduced
use of consumables.

BrightSpec Headspace Module

The instrument is adaptable for
at-line applications like drying
end point monitoring and gas
impurities monitoring. BrightSpec
Direct spectrometers with targeted

functionality provide seamless
transfer from R&D to QA/QC
environments. The result is
faster insights and improved
R&D throughput.

From Spectra to
Information

Characteristics of
Molecule Targets

• Simple pattern matching against
library, no chemometrics
~160 compounds in library,
constantly growing
User editable – compounds of
specific interest can be added
• Extremely low rate of false
positive ID

• Low molecular weight molecules
(< 100 amu)
• Permanent dipole (> an 0.1 D)
• Volatiles and gases (Vapor
pressure < 1 mTorr)

Sampling Options
• Water and solvent headspace
• Thermal evolution of volatiles
from powders
• Optional integrated PAL-CTC
for sample prep and
automated injection

“Ask us for the
latest list of library
components”

BrightSpec One & BrightSpec Direct Specifications
Options for Frequency Range

Specification

260 – 290 GHz

High sensitivity for:
Common solvents, VOCs and Toxic Industrial Chemicals.
Target Molecule Requirements: < 100 amu, with permanent dipole > 0.1 D

520 – 580 GHz

High sensitivity for:
Common solvents, VOCs and Toxic Industrial Chemicals. Adds capability to
detect low molecular weight gases (e.g. H2S, NH3, H2O, NO, CO)
Target Molecule Requirements: < 100 amu, with permanent dipole > 0.1 D

Spectrometer
Dynamic range

106 typical, actual value is sample specific, and may be better

Detection limits

0.1 – 10 pmol, 0.01 – 10 ppm (molecule dependent)

Power

Dual voltage, 240 and 120 VAC, 1kW

Size (WxHxD)

96.5 cm x 35.5 cm x 32 cm (spectrometer)
43.2 cm x 8.7 cm x 41.4 cm (Broadband DAC – external)*

Weight

50 kg (spectrometer)
13 kg (Broadband DAC – external)*

Operating Environment

25 +/- 10 C, R.H. 20 – 80 %

Sampling Cell
Type

SS 304 tube (CF 4.5”), 65 cm

Chemical resistance

Dursan® coated sample path

Temperature control

35-100°C

Pressure control

Turbo molecular pump (internal), mechanical pump (external)

Measurement Pressure range

1 – 20 mTorr (100 mTorr if Nitrogen dominated)

Measurement Modes

BrightSpec One

BrightSpec Direct

High dynamic range survey
Fast survey
Targeted analysis
Selective excitation mode

Sampling options
Headspace analysis

BrightSpec modular option

Gas flow

Mass flow control, 1-20 sccm

Auto sample prep workstation

PAL-CTC liquid injection

* Not included with BrightSpec Direct

High dynamic range survey mode:
This mode is optimized for trace
level detection in the presence
of principal matrix components
across the full spectral range of
the spectrometer. Without previous
knowledge of the sample matrix,
the broadband FT-MRR spectrum
can be compared to an expansive
reference library for automated
matching and quantification.
The minimum acquisition time is
approximately 1 minute.
Fast survey mode: This mode is
optimized for broadband speed.

The user has the ability to balance
the tradeoff between speed and
detection limit with a minimum
acquisition time of approximately
100 μs.
Targeted mode: This mode is
optimized for sensitivity towards
a subset of known analytes.
Compared to broadband survey
mode, targeted mode enhances
sensitivity by a factor of 10. The user
has the ability to balance the tradeoff
between speed and detection limit
with a minimum acquisition time of
1 sec per analyte.

Selective excitation mode:
This mode optimizes targeted
spectroscopy for chemical
specificity (for example, in the
event that there is known spectral
overlap that cannot be avoided).
Using double resonance excitation
principles, selective excitation
mode can quantify the amount
of emission from a particular
molecule at a targeted frequency.
The minimum acquisition time is
1 sec per analytes.

