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e |Investigating bioweathering strategies for perchlorate
and sulfate concentrations in Martian regolith to form
soil for plant growth and other applications

e Goal is to quantify and understand how sulfate
concentrations and microbial sulfate reduction influence
microbial perchlorate reduction.

e By examining the interaction between sulfate and
perchlorate reduction processes, the study aims to
generate crucial knowledge for Martian regolith
biotransformation to support a mission to Mars.
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Methodology
* Conditions studied: Condition T Milligrams 7 BT Average %
Label AL Carbon o ~arbon Carbon
Conditi : I Total Sodium perchlorat Sulfate Sulfide Incubati
ONEIton AOCUIEm Liquid = acetate 1.5 Creniorate | concentration = 0.2M el .a. 1on Regolith 1 0.539 0.270
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Sulfate 5mL 200 mL 20 mM — 7.04 mM — 30 °C S Fé}ﬂ_ ndl h ~ NS, S 8¢ A \§ activity
E E 6 - \ Regolith after 1 2.480 1.221
E g . = S b . microbial 5 2.651 1.289 1.308
Perchlorate 5mL 200 mL 15 mM 8.17 mM — — 30 ¢C 2 S 4 1 + ——9 .
8 8 . ) activity 3 2.850 1.414
Comb 0 F—F0=909¢ —O—+—0— > OQ'—TO’j =500~ —0Q .
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Leached 1 Loached Regolith Combo = 7| [ 12T Combo+ Sulfide oo e Sulfate concentrations of 1 g/L were not inhibitory to
i — o -0 Sulfate —O -Sulfate . . . o, ®
Regolth | SmL | 200mL | 35MM | 8.17mM | 7.08mM 30 °C = ### S04 ,,i\ perchlorate reduction in either combo conditions.
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*Combo = Perchlorate & Sulfate 5 10077 AN § 8 4 ~% e Condition with leached regolith performed the best at
* 2 mLliquid samples taken daily for the first week and then every g ——q AN % 6 \\+ both perchlorate and sulfate reduction.
' 3 \ \ O : : .. e :
ItWOthaVS “”tt'l dayhu O aratveis arfarrad 1 o 5 5 \ \ g 4 AN e Microbial activity significantly increased TOC, a
. nalysis perform nti \ : -
on Chromatography (IC) analysis performed to quantify +\ Q. 2 N requirement for soil and plant growth.
perchlorate and sulfate reduction 0 — = o O 0 — o+
* Total Organic Carbon (TOC) analysis performed on leached regolith 0 3 6 9T (1dz) 1518 2 o0 iime :j) o1
ime

e Redox Potential measurements taken to evaluate oxidative or
reductive environments within the bottles
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