
Reviewers' comments: 

Reviewer #1 (Remarks to the Author): 

The manuscript is well-structured and easy to read, which allows this reviewer to follow the authors’ 

logic flow. Besides several technical details, the major drawback of this manuscript is that the novelty 

or extreme importance in the related research field was clearly addressed. As far as this reviewer 

understand, 

a. The molten salt dealloying method is likely a new approach, but it’s significance over the liquid 

metal dealloying method is not obvious. Thus, scientifically speaking, it may be a derivative than a 

new. 

b. In situ X-ray nano-tomography experiment appears to be a useful technique, and the reviewer sees 

the advantage of the in situ approach to kinetics evaluation. However, its spatial resolution may not 

be sufficient to discuss the detailed kinetics and reaction mechanisms. For example, the average 

feature size measurement (fig. 2D) suggests that the spatial resolution limit of this techniques is 

around 1 micro-meter, thus the measured dealloying distance used for dealloying kinetics analysis 

could have +/- 50% difference. Further, the model seems not taking the surface roughness into 

account. This would be another factor to change the diffusion length (or reaction surface area) 

estimation. This reviewer was also wondering whether the crystallographic nature of the surface, i.e., 

packing density of the contact surface, would change the redox kinetics such as {111} surface 

dealloyed faster than {001} surface because the Ni-Cr alloy used for this study may not be a single 

crystal. Shouldn’t this anisotropy effect be included in the kinetics modeling? 

c. Although the molten salt dealloying process reduces the surface oxide formation, surface oxidation 

could happen rapidly once the nanoporous structure was exposed to the atmosphere. In addition, it 

was not clear if this approach can be free from the potential capillarity effect. Since the authors 

mentioned “incomplete percolation dealloying” happened at elevated temperature, removing salt 

especially from the inner part would be challenging. 

Minor comments: 

d. For measuring a wire, the spatial resolution of XANES may lead misunderstanding. ROI 1 and 2 

(Fig. 3) both contain signals from the surface and the interior with a different ratio. It was not clear 

how the authors identify the contributions from the surface and the interior, unless the separation was 

not necessary. 

e. The feature about 8370eV could be from NiClx, NiOx, or NiClOx. How did the authors eliminate 

these possibilities? 

f. The Ni-Cr alloy is a solid solution (disordered). Then, it was not clear for this reviewer that how 

reducing the Cr concentration changes the Ni-Cr distance? 

Reviewer #2 (Remarks to the Author): 

In this study, a new method of molten salt dealloying (MSD) to realize using the green condition to 

create specific nanoporous materials. In real-time, in situ synchrotron 3D X-ray nano-tomography 

provides strong evidence to understand the composition change and kinetic studies during the 

dealloying process, especially in high-temperature conditions. The article should be accepted with the 

following minor comments: 

1. In this study, the redox potential difference in binary alloy elements was thought as a possible 

reason to make the selective metal dissolution in binary alloy elements. This could be an interesting 

and reasonable reason. Any formulations about half-reactions on cathodic and anodic side, 

respectively, could be provided to make this concept easier to be understandable. 

2. In line 145, ….because the Cr/CrCl2 redox couple has a more negative redox potential than Ni/NiCl2 

in chloride salts at 800 °C. Could “CrCl2” mean as the “CrCl3”? 



3. The diameter of the porous wire increased during dealloying progression. Any possible comments to 

illustrate this interesting behavior. 

4. Any additional interesting mechanical properties ever found on this material, eq. the sponge-like 

elasticity enhancement. 

5. The XANES spectrum demonstrates the dealloyed structure composed mainly of metallic Ni owing to 

an absence of surface oxides on the surface after the dealloying process. Were any NiCl2 compounds if 

found on the dealloyed structure? A little difference in spectrum between Ni in the dealloyed structure 

and pure metallic Ni could be related to NiCl2 but to oxides formation. 

Reviewer #3 (Remarks to the Author): 

This work reports that corrosion of a metal alloy in a molten salt leads to a bicontinuous solid/pore 

structure in an extended volume of the original solid. The underlying process is therefore analogous to 

dealloying, as it has previously been described for corrosion in aqueous media are in molten metal. 

The manuscript analyzes in detail the evolution of the porosity. In-situ synchrotron x-ray tomography 

is the key technique, supplemented by x-ray near-edge absorption fine structure analysis. Among the 

findings are insights into the kinetics and the underlying processes of dealloying and of the 

subsequent coarsening. These insights are of substantial interest in the fields of dealloying as well as 

molten-salt corrosion. The character of the study, namely bridging communities (scientists interested 

in making porous metals and those interested in understanding modern-salt corrosion) adds to its 

relevance. As its key theme, the manuscript proposes molten-salt dealloying as a new mechanism for 

forming porous materials. This finding, if new, would indeed be a substantial novelty in the field of 

dealloying. The formation of extended volume of porous material is also of high interest to the 

corrosion community. Considering those statements, it would appear that the paper is a very suitable 

submission to Nature Communications. 

There is, however, a prior publication by essentially the same team of authors on essentially the same 

subject, which anticipates the key novelty. I am referring to the manuscripts reference 65, Ronne et 

al., “Revealing 3D Morphological and Chemical Evolution Mechanisms of Metals in Molten Salt by 

Multimodal Microscopy”, ACS Appl Mater & Interfaces 12 (2020) 17321. Quoting from the abstract of 

that paper: 

“The binary alloy Ni-20Cr developed a bicontinuous porous structure, reassembling functional porous 

metals manufactured by dealloying. This work elucidates better mechanistic understanding of 

corrosion in molten salts, which can contribute to the design of more reliable alloys for molten salt 

applications including next-generation nuclear and solar power plants and opens the possibility of 

using molten salts to fabricate functional porous materials.” 

That appears not fundamentally different from the central theme of the present publication. The 

present publication follows the acting mechanisms to greater depth and thereby does achieve 

important novel insights which definitely deserve publication. Yet, it would seem that a more 

specialized journal is suitable for this in-depth follow-up study, rather than Nature Communications 

with its ambition to report top and qualitatively new insights to a wider audience. 

Detailed comments follow. 

The manuscript relies overly on the use of abbreviations. This makes the reading arduous and should 

be corrected. 

The discussion of the shift in the Nernst potential addresses graduate-level science that should be well 

familiar to readers from the dealloying or molten salt corrosion communities; a more concise focus on 

the novel science might be in order. 

The discussion of the state of the art concerning mechanisms for dealloying as well as coarsening 



misses the insights from atomistic simulations of dealloying that have been documented in the 

literature of the past five years. 

The data on coarsening kinetics (figure 5) should be displayed in a log-log representation. The 

discussion of the power-law exponent should include the results of linear regression in that 

representation. That would provide for an unbiased analysis, strengthening the conclusions. 

Throughout the text, the distinction between 1) external sample volume, 2) volume of the solid phase, 

and 3) volume of the pore phase, along with 4) solid volume fraction needs a dedicated terminology 

and precise definitions. These should then be consistently adhered to in the entire manuscript, so that 

the reader can follow the observations and conclusions on those important parameters clearly. As the 

text stands, this is not warranted. 

In several places the paper claims superior friendliness towards the environment. Those passages are 

not supported by solid arguments. Those arguments should be given (for instance, provide 

quantifiable and verifiable evidence that dealloying in molten salt is more environmentally friendly 

than dealloying in acid) or the claims withdrawn. 

For this reviewer’s personal taste, the passages Acknowledgment and Author Contributions are way 

too detailed for what readers are interested in. Scientific papers communicate science – letting them 

evolve into legally watertight documentation of who did or who financed what is not a trend that 

scientists should support.











































REVIEWERS' COMMENTS 

Reviewer #1 (Remarks to the Author): 

The authors properly responded this reviewer’s comments. The revised manuscript clarifies the 

accomplishments and limitation in an articulate manner. Thus, the manuscript should be accepted for 

publication. 

Reviewer #2 (Remarks to the Author): 

This paper should be accepted for publication. 

Reviewer #3 (Remarks to the Author): 

The authors have satisfactorily replied to my questions. Specifically they provide valid statements on 

the novelty of the study, even in view of their prior publication. I can now recommend the manuscript 

for publication.




