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GAS CHROMATOGRAPHY
POSSIBLE APPLICATION OF ADYANCED INSTRUMENTAT ION
DEVELOPED FOR SOLAR SYSTEM EXPLORATION
70
SPACE STAT! 4 CABIN ATHOSPHERES

Teae R

GLENN C CARLE
SOLAR SYSTEM EXPLORATIGN OFFICE
NASA, AMES RESEARCH CENTER
MOFFET FIELD, CA 94035

Gas chromatography (GC) technology has been under development for flight

: experiments in solar system exploration for some years GC 15 8 powerful

anelytical technigue where relative'y simple devices can separate

mdividual components frem complex mixtures and then make very

sensitive quantitative and guehitetive measurements. It is particularly

suited to momtoring samples containing mixtures of fixed guses end

volatile urganic molecules GC has been used on the Yiking mission in

support of life detection experiments and on the Pioneer Venus Large

. Probe to deterriine the composition of the venusian atmssphere A fhght

- GC is currently being developed to study the progreess ang extent of STS
astronaut denitrogenation prior to extravehicular activity. Advanced flight
6C concepts and systems for future solar system exploration are also
currently under study. Studies include miniature ionization detectors and
associsted contirol systems capable of detecting from ppb up to 100

: percent concentration levels Further miniaturization is being investigated

) using such techniques as phetolithegraphy and controlied chemicel etching
in silicon wafers Novel concepts sich as ion rmobility drift spectroscopy
and multiplex gas chrometography are aiso being developed for future

) flight experiments These powerful analytical concepts and associated

: hardware are 1deal for the monitoring of cabin atmospheres containing

' ro entially dengerous voletile compounds and could be applied with

rminimal development.
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TABLE 1

SAMPLE NUMBER

PTOMEER VENUS LGC RESULTS

2 3
ALTITUDE ,KM 51.6 41.7 21.6
PRESSURE ,BARS 0.7 2.9 17.8
GAS % CONCENTRATION
" t co, 95 9% 96
L N, 4.6 3.5 3.4
s H,0 <0.06 0.52 0.14
, ppm
0, 44 16
Ar 60 64 67
co 32 30 20
B S0, <600 180 185
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