In situ X-ray diffraction (XRD) during ice formation on natural alkali feldspar s
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microstructure, consisting of Na- and K-rich exsolution  Figure 1: a) Ice s on a perthitic feldspar (010)-surface

lamellae and defects such as cracks, pores, and step growing in supercooled sucrose solution with their c-axis
edges [5] oriented parallel to the non-cleavable feldspar (100) plane.
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Figure 2: Comparison of the ‘: T’y Syt ’ — — " of ice crystals grown on natural perthite (001)
‘ S - s : and (010) planes at around -36°C and 200 Pa in
ESEM. Na-rich regions appear in darker gray. b)
SE images of ice crystals on chemically fractured
K-feldspar at similar experimental conditions.
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" ** Gain high resolution information about crystallographic orientations and molecular phases using synchrotron
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Figure 6: a) Experimental setup at DESY (Deutsches Elektronen-Synchrotron) [8]. b) Feldspar sample on our cooling
stage with an example ESEM image of a naturally cleaved perthite surface used for the experiments. Na-rich
exsolution lamellae (dark gray) extend along the K-rich feldspar framework (light gray). c) Cracks subparallel to (-801)
are induced (direction sub-perpendicular to the direction of maximum tensile stress) by shifting a gem quality
K-feldspar towards more Na-content by cation exchange in NaCl salt melt at 900°C for 4 days (method described in [9])
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Final measurement campaign at DESY, PETRA |ll, beamline P08 planned this June 2026 to
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saturation wrt. ice
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< complement the dataset with experiments on gem quality reference samples
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** increase the statistics on the average ice crystal orientation with respect to the crystallographic orientations of feldspar
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Figure 5: a) 3D reciprocal space map showing clusters of oriented ice crystal peaks during an experiment with a (010) perthite surface. A 2D-phi-scan of the integrated XRD signal within a
20x20 pixel?> window on the detector is shown in the right panel. (b) Comparison of the number density of ice crystal peaks for a natural perthite and a chemically fractured K-feldspar.

(c) Time series of the feldspar temperature, frost point and saturation wrt. ice (lower panel) during an XRD-scan with fixed detector position. The upper panel shows the integrated XRD- o ' ' 1600 '
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** In situ XRD confirms the preferential orientation of vapor grown ice crystals on natural perthitic alkali feldspar under atmospheric pressure for the first time
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