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Background Results Discussion
Martian soil experiments
. The Viking Labeled Release (LR) life detection experiment added 100% A\  In each case the decomposition of chlorinated alanine followed
organic nutrients in solution to martian soil and monitored CO,  90% \V B +11 Eig::: zpf first order kinetics
evolution. The origin of the CO, (g) released in the LR experiments 0% ) Degfes » 1|o
on Mars is still being debated. . 3 Degrees exp 2 « Using an Arrhenius plot, the measured rates allow the
+ In 2008, the Phoenix mission discovered perchlorate in martian 0 —Expon. (11 Degrees exp 2) determination of decomposition rates at temperatures otherthan
sOoil r= 60% T —Expon. (11 Degrees exp 1) those tested.
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‘ Perchlorate degrades to other active chlorine species when o 40% s, (B s on ) « The computed values for A and the energy of activation are 9.57
exposed to martian surface radiation conditions (Quinn et al. 30; 1/hr and 5.18 kJ/(mol*K), respectively.
o | , =09815 -0.037x
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Active chlorine present in martian soil can explain the 0 N « With thesg data it is po§51ble to determine the .cc.)ntrlb.utl.on of
IR results (Quinn et al. 201 3) 10% S~ | Py chloroalanine decomposition to the results of the Viking mission LR
. : = 0. e-0.064x .
0% : : : : “R2-0.998 : : experiments.
- Chloroamino acids form when amino acids are exposed to 0 10 20 30 40 50 60 70 30 A |
hypochlorite Time (hours) « This is incomplete, however, as there would also be chloroglycine

formation, and chloroglycine decomposition data at LR experiment

. Chloroamino acid decomposition releases CO, (Hand et al. 1983) . o
Average temperatures are not available at this time.
. D-alanine, L-alanine and glycine were three of the 7 substances T
emp
used in the LR experiments " S .

 When this information is available, the decomposition rates of

. . Experiment 1  7.183 -0.0371 0.99828 : .
Objective: Compare the decomposition kinetics of chloroalanine both chloroalar;]me and cfhloroglycme lcan dbe. co?putgkq, and
under Viking LR temperature conditions to mission data sets. Experiment 2 7.260 -0.03703 0.998976 S(g]epr?rrne:ntto the rates of CO, (g) released in the NIKIISEE.
P ———
MethOdS Experiment 3 10.983 -0.06407 0.997983
« A 5 mM solution of hypochlorite was prepared using a ground
sample of calcium hypochlorite - Ca(ClO), Experiment 4  9.959 -0.06394 0.999905
» Hypochlorite concentration determined using UV spectroscopy, ReferenCes
350 L mol-' cm! at 290 nm as the molar attenuation coefficient
. . . iy Arrhenius Plot - Chloroalanine Hand, V., Snyder, M., & Margerum, D. (n.d.). Concerted
=5 mM.solutlon EEEE———reated; Solution kept at Viking 0.07 - frang;en’Eatign 01; N-c,:hloro-.galpha.,-ami(no agid anions. J. Am. Chem.
experiment test cell temperatures 0.065 - = Soc. Journal of the American Chemical Society, 4022-4025.
. . . . . Sy 0.06 - Klein, H., Horowitz, N., Levin, G., Oyama, V., Lederberg, J., Rich, A.,
. Thg amino acid was mixed with hypochlorite solution in a 3:2 ~0.055 . Johnson, R. (1976). The Viking B¥ological Investigat?on:
G El e e Preliminary Results. Science, 99-105.
. Decombosition of the chloroalanine measured using UV 0.045 - R? = 0.9653 Levin, G., & Straat, P. (n.d.). Completion of the Viking labeled
P : ) S 0dla S release experiment on Mars. Journal of Molecular Evolution J Mol
spectroscopy with a shuttered UV light source. Rate constants 0.035 - Evol. 167-183
e O'%3.00351 0.00352 0.00353 0.00354 0.00355 0.00356 0.00357  Quinn, R., Martucci, H., Miller, S., Bryson, C., Grunthaner, F., &
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« Rate constants and experiment temperatures were then used to 1/Kelvin Martian Soil Reactivity. Astrobioloav. 515-520
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Acknowledgements:

Chevron

This material is based upon work supported by the National Science Foundation through the Robert Noyce Teacher Scholarship Program under Grant No. 1136431. Any opinions, findings, and conclusions or recommendations expressed in this material are those
of the author(s) and do not necessarily reflect the views of the National Science Foundation and National Aeronautics and Space Administration. ‘ \

Dr. Richard Quinn (SETI Institute) and Dr. Kathryn Bywaters (NASA NPP Program) in the NASA Ames Planetary Systems Branch are thanked for their mentoring and guidance
This project has been made possible with support from Chevron. www.chevron.com



