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One use for D,O or
heavy water is as a
moderator in

pressurized heavy water |-
nuclear reactors. Water I "# $%% &'#(
is used to transfer the heat energy from the D,O to the steam I "% $#$ &$($
turbine. The measurement of D,O in water is important to ) I I
determine whether there are any leaks between the water loop and
the D,O loop. The InfraSpec VFA-IR Spectrometer can measure
D,O concentrations in water from 0.01%.
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The mid-infrared region of the infrared spectrum, especially the
“fingerprint region” (1800 — 900 cm™) is very useful for identifying
materials. Organic functional groups, such as D,O have
characteristic absorption bands in this region that allow them to be
gualified by their characteristic spectral information. D,O has a
specific absorption unique to water at 4.1 microns (2439 cm-1). The
InfraSpec VFA-IR Spectrometer is a new concept in infrared
instrumentation capable of measuring a spectral range with a filter
based optical system. It utilizes a patented design with a linear
variable filter (LVF) combined with a 128 pixel detector array. The
result is an infrared analyzer that, unlike an FTIR spectrometer, has
no moving parts and an insignificant optical air path. This makes for
a portable, rugged analyzer suitable for use in a field environment or
a laboratory. The LVF covers an octave in wavelength: 2.5-5.0 um (2000-400 cm™). Either an ATR (attenuated
total reflection) or transmission sample system can be used depending on the concentration range. The custom
software provided with the InfraSpec Spectrometer has a simplified user interface that allows for multiple
calibrations, data storage and data transmission as well as an advanced spectral analysis package.
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— '100% H20 I .
|— 0.35% D20 in H20 These spectra show the change in percent
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| e Da0 nHeo — - reflectance due to different concentrations of
|— "29% D20 in H20 — D0 in water using an ATR sample plate. The
'5.81% D20 in H20 -
11.71% D20 in H20)| / ‘ InfraSpec _VFA IR software program can
/ convert this data to a numeric value giving a
/ readout in percent D,O for a range of 0.2% to

100% with the ATR sample plate. With a
transmission system and a sealed cell the
effective path length is increased giving a
2 P percent D,O range of 0.01% to 100%.*

0 6 8 4.0

o - ’ Bl *Note: For low levels, a temperature controlled cell is required (not

InfraSpec is a trademark of Wilks Enterprise, Inc. provided by Wilks). A 1C change would cause no mo re than a 10%
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A calibration table can be created and stored in the
InfraSpec VFA-IR software. With a simple interface for
non-technical operators, a sample is placed on the ATR
sample plate or in the transmission cell and in under a
minute, a result is displayed as a direct readout in
percent D,O. If desired, a barcode scanner can identify
the sample and the results can be accessed
electronically from a remote laboratory. The spectrum is
saved and can be transmitted to laboratory technicians
for review if necessary.
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Dimensions 6.0"x6.5"x 2.75",15.2x 16.5x 7 cm
Weight 3.51bs., 1.5 kg
P.C. Interface RS 232, USB

Power Requirements

12V DC, 2.0 amps

Power Supply

Universal AC/DC converter type (supplied as standar
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Suggested Temperature Operating Range

15°C - 60°C

Humidity

0 — 98% relative humidity (non-condensing)

Detector Array

128 Pixel linear pyroelectric array

Array Responsivity

5.4-10° VIW

Standard Spectral Range

2.5-5 um (4000-2000 cm )

Resolution 25cm™
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ATR Crystal Material Cubic Zirconia, Zinc Selenide, or Zinc Sulfide
ATR Surface Size 50 x 16 mm
# of Reflections 10
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Sealed Cell Holder

Cell supplied by customer




