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Metal-organic frameworks: Efficient scintillators for x-ray imaging
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Metal—organic frameworks (MOFs) combine exceptional structural modularity with highly ordered
architectures, making them promising candidates to bridge the gap between organic and inorganic
X-ray energy converters. However, achieving efficient emission from the organic linker typically requires large
n-conjugated systems, which inherently limit the incorporation of heavy atoms and thus result in weak X-ray
absorption and poor sensitivity. Conversely, metalcentered emission often relies on rare-earth elements, which
are costly and produce narrow emission bands, ultimately reducing the overall light yield. In this work, we
strategically design and integrate a small organic linker with intrinsic room-temperature phosphorescence into
a MOF matrix. The strong coordination and optimal spatial proximity between the linker and heavy-metal
centers, together with the unique arrangement of the linker, significantly enhance intersystem crossing and
phosphorescence while suppressing the detrimental m-mn stacking interactions commonly found in organic
materials, thereby mitigating aggregation-induced quenching. This synergistic design enables highly efficient
triplet exciton harvesting and yields a ~50-fold increase in radiative release. As a result, the MOF exhibits over
a 50-fold enhancement in radioluminescence efficiency relative to the organic linker alone, while achieving
a high X-ray imaging resolution of 20 Ip mmKX'—surpassing most reported X-ray energy converters. These
findings provide a new molecular design paradigm for advancing MOF-based X-ray scintillators and highlight
their potential as efficient, high-resolution energy-conversion materials.
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