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Synthesis of monolithic 3DOM W
Monolithic 3DOM W was synthesized following a previously reported method.1 Monolithic pieces of PMMA were used as the templates and were placed in a vacuum flask. The vacuum flask was sealed with a rubber stopper and evacuated under house vacuum for 30 min. The house vacuum was then turned off, and the APTA precursor was injected into the flask by syringe. The precursor was added dropwise to the side of the monolithic PMMA template. To avoid the collapse of the PMMA monolith from the precursor solution, a new drop was only added when the last one had infiltrated the template. 
After all PMMA template pieces had been infiltrated, they were removed from the flask. Excess precursor solution was wiped off with Kimtech wipes, and the infiltrated PMMA monoliths were dried in air overnight. The infiltration step was repeated twice. The infiltrated PMMA pieces were then heated under H2 (2 °C/min to 310 °C, remaining at 310 ˚C for 2 h, then 5 °C/min to 800 °C, remaining at 800 ˚C for 1 h). PMMA was removed during this process, and monolithic 3DOM W formed. 
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Figure S1. Photos of (a) the monolithic PMMA template and (b) the 3DOM W monolith derived from infiltrating this template with APTA precursor, followed by thermal treatment under H2. The numbers on the ruler refer to cm.
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Figure S2. TGA curves for PMMA monoliths that had been infiltrated with APTA once, twice, or three times. The experiments were performed in air. To determine the W mass% values, it was assumed that the final product was WO3. The amount of tungsten incorporated in the composite piece increased with the number of APTA infiltration steps.
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Figure S3. SEM images of fragments from 3DOM W monoliths synthesized using (a) one, (b) two, or (c) three steps of APTA infiltration into the colloidal crystal templates. More extended, well-defined 3DOM structures were observed with more infiltration steps as remaining voids were filled with additional precursor material, mitigating crack formation during reduction. With more than three infiltration steps, the monolithic PMMA template pieces tended to collapse. 
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Figure S4. SEM images taken at different magnification of 3DOM W films synthesized using two APTA infiltration attempts. A W overlayer formed and covered the surface of the 3DOM structure. 
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