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ABSTRACT BODY:: The Sample Analysis at Mars (SAM) instrument suite on the Mars
Science Laboratory (MSL) Curiosity Rover detected both reduced and oxidized nitrogen-bearing
compounds during the pyrolysis of surface materials from three sites at Gale Crater. Preliminary
detections of nitrogen species include NO, HCN, CICN, CH;CN, and TFMA (trifluoro-N-

methyl-acetamide). On Earth, nitrogen is a crucial bio-element, and nitrogen availability controls
productivity in many environments. Nitrogen has also recently been detected in the form of CN

in inclusions in the Martian meteorite Tissint, and isotopically heavy nitrogen (815N ~+100%o)
has been measured during stepped combustion experiments in several SNC meteorites. The
detection of nitrogen-bearing compounds in Martian regolith would have important implications
for the habitability of ancient Mars. However, confirmation of indigenous Martian nitrogen-
bearing compounds will require ruling out their formation from the terrestrial derivatization
reagents (e.g. N-methyl-N-tert-butyldimethylsilyl-trifluoroacetamide, MTBSTFA and
dimethylformamide, DMF) carried for SAM’s wet chemistry experiment that contribute to the
SAM background. The nitrogen species we detect in the SAM solid sample analyses can also be
produced during laboratory pyrolysis experiments where these reagents are heated in the
presence of perchlorate, a compound that has also been identified by SAM in Mars solid
samples. However, this does not preclude a Martian origin for some of these compounds, which
are present in nanomolar concentrations in SAM evolved gas analyses. Analysis of SAM data
and laboratory breadboard tests are underway to determine whether nitrogen species are present
at higher concentrations than can be accounted for by maximum estimates of nitrogen
contribution from MTBSTFA and DMF. In addition, methods are currently being developed to
use GC Column 6, (functionally similar to a commercial Q-Bond column), to separate and
identify unretained compounds such as NO, NZO, and NOz, which are difficult to detect by

EGA-MS due to mass interferences at 30, 44 and 46, respectively. Here we present evolved gas
analysis-mass spectrometry (EGA-MS) and gas chromatography mass spectrometry (GC-MS)
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data on the identification and quantification of these nitrogen-bearing compounds, and
suggestions for their origins.

KEYWORDS: 6225 PLANETARY SCIENCES: SOLAR SYSTEM OBJECTS Mars, 5200
PLANETARY SCIENCES: ASTROBIOLOGY.
(No Image Selected)

(No Table Selected)

Additional Details

Previously Presented Material:

Contact Details

CONTACT (NAME ONLY): Jennifer Stern
CONTACT (E-MAIL ONLY): jennifer.c.stern@nasa.gov
TITLE OF TEAM: The MSL Science Team

http://agu-fm13.abstractcentral.com/s1agxt/com.scholarone.slagxt.slagxt/753B84C26037... 10/2/2013



