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1 WHY A UAE HIGHLAND SIMULANT? 4 MINERALOGY: PXRD AND RIETVELD 7 CONCLUSIONS
e Only about 385 kg of regolith has ever come back — ANl — AN2  — AN2A — AN3  — AN4  — AN>
MARIA from the Moon. Too little to test with, so simulants 640k-
\da\l‘k basalt plains do the work. v most intense part of the
| .. 3 360k- l‘ anorthite pattern
® The south pole, where Artemis, ESA and the ILRS 'LZ,> , UAE anorthosite is the right feedstock
i hi i i ) 160k - : : :
are headed, is highland terrain. Most simulants 2L ](l AN1to ANS supply the anorthosite base. Blended in proportion, the ELS
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are made from basalt, which is the wrong rock. S o= e A UL UM AR I i | is built to match Apollo 16 highland regolith.
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® The ELS becomes the first highland lunar kel diniie aas e it e s d aiad P ST
simulant sourced locally in the Middle East. 0- 10 20 30 40 50 60 70 30
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Figure 2. Diffractograms for ANTto ANS and the duplicate AN2A, overlaid. Intensity on a square-root scale. \4
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HIGHLANDS AN 77 S I AN2 is the primary source
bright, plagioclase-rich . o _ _ _
AN3 1 W IS N Y 984wt anorthite, no detectable sodium, and the only site whose
plagioclase sits inside the Apollo 16 An89-99 range.
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2 SAMPLES AND WORKFLOW 0 20 4 60 80 100
Rietveld weight fraction (wt%)
\4
a e e Figure 3. Rietveld weight fractions. R, = 16.94 at ANS, 1549 at AN4. Anorthite and albite are the only feldspars accepted and
Field Crush Grind pyroxene-group phases the only other minerals: no olivine, quartz or carbonate at any site.
Semail ophiolite - Fujairah & Sharjah-five ’ Jaw crusher, then mortar and pestle y Ground to fine powder and sieved
sites
Where it goes
5 AN2: THE PRIMARY FEEDSTOCK Equipment testing and experiments for Artemis and MBRSC missions,
° and for the Saadiyat lunar testbed at the Space Exploration Laboratory.
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Terrestrial Apollo 16 highland
G anorthosite plagioclase An89-99
5 Measure An78-83
XRF pellets- PXRD mounts, Cu Ka 5- 6 Refine
Oven, three hours at 50 °C 80° 26 ICDD search-match, then Rietveld 98.4 ANT AnG7 AN AnTS A
wt% ANORTHITE Py P
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AN? byRietveld o o ‘ A?TEMIS MOHAMMED BIN RASHID SPACE CENTRE
3 BULK CHEMISTRY (XRF) 1.6 wt% pyroxene - no albite . o L
. . . . | The simulant is still under extensive biological research.
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Bl AN2 B AN1, AN3, AN4, AN5S --- Apollo 16 soil 60500 Anorthite content of the plagioclase (mol% An)
Figure 4. AN2 phase composition and the anorthite content of all five sites. The duplicate AN2A from the same site refines to
*x
Al203 Ca0 Naz0 FeO MgO 972 wt anorthite, so the purity belongs to the site and not to one hand specimen.
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o}; 20- * Anorthite content is a bulk estimate. EDS on AN2 grains will confirm it
directly.
2- 6 BENCHMARK: OTHER FEEDSTOCKS o
0 36I . 19I — ®* Some calcium is not accounted for by feldspar or pyroxene. A
E N o < m E : o E E 0- E : - : E B AN2 B Other ELS sites W Published highland simulants B UAE blends from this rock - = Apollo 16 soil 60500 calibration check and loss on |gn|t|on come next.
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< < < < <: <: <: <: <c <: <: <c <: < < < < < < < < < Al O3 (wt% — moreis aricherfeldsparsource NaO (wt%) — lessis closerto lunar These are feedstock rocks, not a finished blend. Particle size and
Figure 1. Major oxides at ANT-AN5. Dashed line is Apollo 16 soil 60500. ND = not detected. e o - e morphology follow.
T, 3.2 | _ :
® Every site is feldspar-dominated. They fall into two groups: an alumina-rich, iron-poor trio (AN2, ﬁi—m.- 2.0 56
AN4, ANS) and a more mafic pair (AN1, AN3). AN/ I 20,8 I .54
- - - - e 2O.7 I .65
®* AN2 stands apart: the most calcium, the least iron and magnesium, and no sodium at all. Lé‘é\l‘;’_ 6.9 S 2.55
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AN2is the closest of the five to Apollo 16 highland plagioclase. Its sodium sits below the Apollo value and UAE ELS 2 i m—— 25.8 1! ND . (i Vet al. (2025) 56th LPSC. abstract 1861 Lona-Fox & Britt (2023) Front. S ohe
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its calcium is the highest of the five. 0 5 10 15 20 25 30 35 0 2 4 6 4,1255535- Zhang, J. et al. (2025) Adv. Space Res. 76, 1782 Sun, X. et al. (2022) Planet. Space Sci. 221,

Figure 5. AN2 against the feedstocks behind published highland simulants, and the UAE blends. 105562~ Vadawale, S. V. et al. (2024) Nature 633, 327-Duncan, A. R. (1973) Apollo 16 sample 60500.



