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Introduction: Recent detection of (most likely 

magnesium-) perchlorate on the Martian North Polar 
surface [1] has had major implications for interpreting 
the Viking results. One key instrument on the Viking 
landers to detect organics was a pyrolysis gas chro-
matograph-mass spectrometer (GCMS) that heated soil 
samples and analyzed the gases that evolved during 
heating. Although perchlorate is a mild oxidant, and its 
effect on the oxidative diagenesis of organics appears 
to be weak [2], recent laboratory experiments repeating 
the Viking GCMS experiment showed that presence of 
perchlorate could have destroyed the organics in the 
Viking oven. These experiments, which heated soil 
samples with trace amounts of organics and perchlo-
rate, generated methylene chloride and methyl chlo-
ride, the same products that were generated by the Vi-
king GCMS [3]. These results suggest that Viking may 
have detected organics after all, and underline the im-
portance of understanding the impact of the chemical 
composition of the Martian regolith on in situ detection 
techniques. 

Within this context we have analyzed different 
Mars analogues in the presence of perchlorate, using 
the VAPoR instrument breadboard [4]. Here we pre-
sent the first results of the experiments performed us-
ing JSC Mars-1. JSC Mars-1 is a commonly used and 
well characterized Mars analogue [5] and was there-
fore used in the first set of experiments. 

 
Experimental equipment and procedure: The 

VAPoR breadboard consisted of a Knudsen cell, used 
as pyrolysis oven, and a commercial residual gas ana-
lyzer (RGA, Stanford SRS 300) mounted on a vacuum 
chamber, equipped with a turbopump. Samples in the 
order of 10 mg were introduced into the Knudsen cell, 
after which the system was evacuated to ~10-8 mbar. 
The Knudsen cell was then heated to 1000 °C at a rate 
of 20 °C/min. During heating mass spectra of the 
evolved gases were recorded by the RGA (for a more 
detailed equipment and experimental description see 
[4]). 

 
Samples: In this study in total 6 samples were ana-

lyzed, JSC Mars-1, fused silica+perchlorate, JSC 
Mars-1+perchlorate, and one blank. The blank con-
sisted of 10 mg fused silica. NaClO4 was used as per-
chlorate Table 1 gives an overview of the composition 
and sizes of the different used in these experiments. 

The JSC Mars-1+ NaClO4 samples were introduced in 
the oven directly after mixing to avoid long reaction 
times before heating. 

 
Table 1. Samples used in EGA studies 
Name Composition and amount 
JSC Mars-1 8.2 mg 
JSC Mars-1 7.8 mg 
Silica + NaClO4 9.7mg fused silica + 0.28mg NaClO4 
Silica + NaClO4 ~8mg fused silica + 0.28mg NaClO4 
JSC Mars-1+ NaClO4 8.6mg JSC Mars-1 + 0.28mg NaClO4 
JSC Mars-1+ NaClO4 7.8mg JSC Mars-1 + 0.28mg NaClO4 

 
Results: Here we show evolved gas results of one 

of each of the samples analyzed. Fig.1 shows the 
evolved gases from plain JSC Mars-1, Fig. 2 the 
evolved gases from perclorate-spiked silica, and Fig. 3 
and 4 the evolved gases from perchlorate-spiked JSC 
Mars-1. In these figures we plotted a few representa-
tive masses, which are all labeled in the figures. 

 

 
Figure 1. Plain JSC Mars-1. Hydrocarbon fragments 
evolve between 150 and 500 °C. At the same tempera-
tures a large amount of CO2 as well as mass 30 and 32. 
These two masses could be representative of ethane or 
formaldehyde (30) and H2S or oxygen (32). At higher 
temperatures more CO evolves from the sample. 
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Figure 2. Silica and NaClO4. Some hydrocarbon 
fragments evolve between 150-500 °C. CO2 is evolved 
in the same temperature range, and small CO peak 
occurs around 800 °C. Mass 32 evolves in two steps. 
 

 
Figure 3. JSC Mars-1 and NaClO4. Similar gases are 
observed to evolve from this sample. Additionally, 
masses 36, HCl, and 50, ClCH3, and a second peak of 
32, O2, evolve. 
 

 
Figure 4. Cl-related compounds in JSC Mars-1 and 
NaClO4. Shown here are masses 35, Cl, 51, ClCH3, 
and 84 and 85, Cl2CH2. 
 

Discussion: The CO evolving from the JSC Mars-1 
at higher temperatures may be released by cracking of 

small gas vesicles. The hydrocarbon fragments re-
leased from the silica+NaClO4 samples have not been 
explained so far. The two-stepped release of mass 32 is 
contributed to O2 from the NaClO4. Upon addition of 
NaClO4 to the JSC Mars-1 sample new gases evolve, 
which are related to NaClO4. These new compounds 
represent Cl (mass 35,36), ClCH3 (50,51), and Cl3CH2 
(84,85). When compared to both the plan JSC Mars-1 
data and the silica+ NaClO4 data, these compounds are 
explained to be formed by the reaction of NaClO4 with 
JSC Mars-1.  

 
Conclusion: From these experiments it is shown 

that the NaClO4 has an influence on the JSC Mars-1 
sample upon heating and that new compounds are pro-
duced. Future work is under way to further explain 
these results nd to further investigate reaction that take 
place during the heating of these samples. 
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