Analysis of the oxygen isotope composition of phosphate
adsorbed onto Mars-analog clay minerals
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Introduction Results

« Martian meteorites contain phosphate (PO,*) with distinct isotope
Los Angeles ap. [1]

signaturest’#, Phosphate which is an important nutrient for life sustaining Los Angeles mer. [1]
structures such as RNA/DNA, phospholipid membranes, and ATP[5]. : 0°C Zagamﬁ1 o] = 78 mM PO,%, pH 6.5, Fe-Saponite, Anoxic
25°C Zagami-2 [2] 78 mM PO *, pH 6.5, Fe-Saponite, Oxic

Mars 2020 Perseverance rover is collecting samples to be returned to Earth ' — RBT 04262 [2] 78 mM PO4*, pH 6.5, Nontronite, Oxic
LAR 12011 [2] —~ 25 00 -« 31.2mM PO,*, pH 5, Nontronite, Oxic

which are known to contain PO,3 and clay minerals. [6-7] 510 equil. with NWA 7034 Hy0 50°C Tissint [2]
e NWA 7533 [2]
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PO,* is cycled through the hydrosphere, lithosphere and biosphere. The _
composition of biologically cycled PO,> contains heavier oxygen isotopes . :“" . o

(6'80) compared to PO,3 in igneous PO,3 minerals.[3-2! [ A Tt "% Yoo . 5.00
Shergottites” NWA 7533 ® 0.00 |

5843'(@ from biotic and abiotic sources can be adsorbed onto clay minerals. - 500 |
5180 H,0 NWA 7034 [3] 110.00
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The 6'0 rich PO,* may be adsorbed at different rates compared to PO,*

containing Iighter isotopes.[”] Figure 1: Oxygen isotope composition of PO,3> and water of martian meteorites Figure 2: Percent adsorbed PO,> in experiments containing nontronite, allophane, or Fe-
and estimated temperature for water to equilibrate with PO > saponite. Error bars are the standard deviation of the average concentration of triplicate

samples.

Adsorption experiments are being performed to understand the adsorption
capacity, isotope composition, and clay mineral alteration.

Methods

Batch Experimental Condlj:lons . . PN y =-0.5432x + 2.6321
78 or 31.2 mM PQO,3, 10 g/L clay mineral, pH 6.5, 25 °C L B BN : PEC TN R2 = (0.9971
Experiments at 24 hrs. kot &
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Figure 4: Experimental results of the pH,,,,. (point of zero net proton charge) for allophane.
The surface charge of allophane is 0 at a pH of 4.85.
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Figure 3: SEM image of nontronite without PO43'. Credit: Dr. LCyciI '

pH,,oc EXperiments PHyznpc OF allophane Conclusion/Future Work
Equilibrated with 0.01 M NaNO;for 24 hrs at a o |
constant pH of 7. Adjusted pH of 7 to pH of 3-9

and allowed to equilibrate for 24 hrs. Increased
0.5 M NaNO;and measured A pH after 24 hrs.

A

Clay minerals are able to adsorb phosphate at a pH of 6.5. The highest adsorption of ~30 % was observed in experiments containing Fe-saponite under oxic
conditions. The pH,,.,c for allophane was determined to be 4.85. The SEM images of our clay structure contain the sheet-like structures which is consistent with

smectites.
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. . - ¥ Future work includes 1) performing phosphate adsorption experiments at an acidic to near-neutral pH based off of our pH,,,,. data, 2) performing isotopic
Analytlcal Technlques analysis of our adsorbed phosphate, and 3) characterizing the morphological and mineralogical composition of our clay minerals containing phosphate through

- Phosphate Concentration the experiments.

o Colorimetry and lon Chromatography
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