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ABSTRACT

Gas chromatography/infrared spectroscopy (GC/IR) is a powerful
analytical technique for "on-the-fly" analysis of multi-component
mixtures. The gas chromatograph separates the mixture into single
components which are then analyzed by the spectrometer as they elute
off the gc column and into the spectrometer. Standard instrumention
usually involves a gas chomatograph, a fourier transform infrared
spectrometer (FT-IR), and a computer system. The end products are a
reconstructed gas chromatogram and a number of infrared spectra for
each of the mixture components. These pieces of information often
allow the identification of an unknown mixture. A GC/FT-IR/Computer
System, however, is an elaborate and expensive laboratory instrument
which requires extensive care, maintenance, and a well trained operator.
It is not designed for field use and is seldom deployed outside of a
laboratory. The objective of this research therefore was to develop
a simple and inexpensive GC/IR/Computer System which would be rugged,
easy to use, and readily adaptable for field use.

To do this, we interfaced a fast scanning circular variable filter
(CVF) infrared spectrometer to a mini-computer and then coupled the
spectrometer/computer to a gas chromatograph. The system was configured
such that the same end products generated by a GC/FT-IR/Computer System,
i.e. reconstructed gas chromatograms and infrared spectra, are also
generated by this GC/CVF-IR/ Computer System. A five component mixture
of hazardous class type compounds with closely related boiling points

was analyzed to demonstrate the feasibility of this new system.
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Program: GCIRAD.FR

Purpose: This program and 1its subroutines acquire data from the Beckman

IR-102 spectrometer.

Method: GCIRAD.FR and 1ts subroutines samples the analog signal from the
IR-102 signal conditioning electronics, converts the analog data
to digital via the DGC ADC, and stores the digitized data on disk

for subsequent processing and display.

Input: The user needs to specify a file name into which to sore the data

and an ADC sampling rate.

Output: Output are contiguous disk file containing the digitized spectral

data from the GC/IR.
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Program: ADGCIR.SR

Purpose: This assembly language subroutine runs the ADC and stores the

digitized data into RAM.

Method: ADGCIR.SR samples the ADC channel #0 (multiplexed), stores the
data into an accumulator, and then loads the accumulator into a

RAM array for subsequent reading and writiang by GCIRSUB.FR

Inputs: No user inputs are required.

Output: Digitized infrared spectral data in RAM storage.
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Program: GCIRCAL.FR

Purpose: This program transforms the digitized infrared data into spectra.

Method: GCIRCAL.FR calibrates the infrared spectra on a wavelength scale
using the 0 VDC signal between the circular variable filter

elements one and three.

Inputs: The user needs to specify the file name the digitized data is

stored in and a new file name to write the calibrated data out to.

Output: Output is a random data file containing calibrated spectra.
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Program: TWIRP.FR

Purpose: This program will plot the reconstucted gas chromatograms.

Method: TWIRP.FR inputs the infrared spectral data from the random
files, sums the intensities/spectrum, and plots the sums as a

function of scan number.

Inputs: The user needs to specify the file name, noise filtering if

desired, and expansion factors for the plotter.

Output: Output is a Total Wavelength IR Plot, TWIRP, i.e. a

gas chromatogram.
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Program: GCIRSPEC.FR

Purpose: This program plots out individual spectra corresponding

from the TWIRP.

Method: GCIRSPEC.FR obtains the calibrated spectral data from the

data file and plots it as a function of wavelength.

Inputs: The user needs to specify the file name, the spectrum number,

plotter expansion factors.

Output: Infrared spectra
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Program: GCIRSUM.FR

Purpose: This program will signal average any number of infrared spectra.

Method: GCIRSUM.FR sums corresponding spectral points for the specified

spectra and finds the average.

Inputs: The user needs to specify the file name and the spectra numbers to

be signal averaged.

Output: Signal averaged spectra.
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