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Manuscript summary:
Authors have reported synthesis of metal nanoparticles supported on carbon nanotubes with doped N atoms and its catalytic applications in hydrogen production. This manuscript includes a protocol to prepare Co nanoparticles on N-doped carbon nanotubes. The protocol provides the synthesis of materials, experimental methods, and analysis methods. This work is useful to show from the beginning to the end of the project for hydrogen production. However, some points need to be clarified and discussed.
Reply: Thanks

Comments to the Authors:
1. The authors need to provide some information about various methods for hydrogen production in Introduction.
Reply: Thanks. The following texts have been added to the introduction:
In the past few decades, hydrogen has been regarded as a potential alternative to replace fossil fuels or hydrocarbons, such as coal, natural gas and gasoline due to the advantage of zero-emission of the former. Until now, about 94% of commercial hydrogen is still produced from the reforming process of fossil fuels, in which the process release a great deal of greenhouse gas 14.  Therefore, hydrogen production from renewable resources such as water electrolysis is a way to solve the problem of depleted fossil resources and severe carbon emission. However, the low hydrogen production efficiency has hindered their wider applications. Thus, to overcome this kinetic energy barriers for water-splitting, numerous efficient electro-catalysts have been discovered in the past decade 15. Another issue is the storage problem due to the gaseous and explosive nature of hydrogen gas at ambient conditions. Physical storage methods such as compression will require the hydrogen to be compressed up to 700-800 bar and cryogenic storage by liquefaction will require low temperature at -253°C 16.

2. The authors need to provide some information about various materials for hydrogen production in Introduction.
Reply: Thanks. The following texts have been added to the introduction:
Although commercialized hydrogen fuel cell-powered vehicles have been successfully demonstrated, the storage problem is yet to be solved if the technology is to be used in wider applications, such as miniature devices and mini-fuel cells. Thus, storage methods of using chemical H materials have been one of the hot focus in hydrogen energy research. Some examples of chemical H storage materials are ammonia borane (AB) 17, formic acid (FA) 18, ammonia gas 19, sodium alanate 20 and magnesium hydride 21. Among these, AB has a low molecular weight (30.7 g/mol), high gravimetric and volumetric densities (196 gH2 kg-1 and 146 gH2 L-1, respectively). Besides, it is an air and moisture stable compound, non-toxic and highly soluble in water. Metal nanoparticles on various supported materials have been widely used to release the three equivalents of hydrogen from AB, such as platinum- (Pt-), palladium- (Pd-), ruthenium- (Ru-), cobalt- (Co-) and nickel- (Ni-) based catalysts. Co-based heterogeneous catalysts supported on carbon materials are especially attracting much attentions due to their low cost, high abundancy and ease of recovery. Several synthetic strategies have been reported such as the Co NPs supported on branched polyethylenimine-decorated graphene oxide 22. The 3D structure with large surface area ensure the stabilization of Co NPs maintaining at the 2-3 nm size range and prevented the aggregation of NPs. Another strategy is to use N-doped carbon materials to support Co NPs with small sizes. Using Co(salen) 23 and Co-MOF 24 (metal organic framework) as the precursors, Co NPs of 9.0 nm and 3.5 nm supported on N-doped porous carbon materials have been prepared respectively. The stability towards AB hydrolysis are high and the reactivity can maintain over 95% of the initial activity after 10 reaction runs. Recently, catalysts with hollow micro/nanostructures have been exploited for AB hydrolysis. These materials are conventionally prepared by hydrothermal methods and have been widely used for lithium-ion batteries, supercapacitors, chemical sensor and heterogeneous catalysis research. Thus, the copper-cobalt synergy towards AB hydrolysis has been demonstrated by the hollow CuMoO4-CoMoO4 25, which give a high TOF of 104.7 min-1. Other highly structural-dependent examples such as the core-shell CuO-NiO/Co3O4 26, the CoxCu1−xCo2O4@CoyCu1−yCo2O4 yolk-shell type 27 and the Ni0.4Cu0.6Co2O4 nanoarrays 28 were also found to be active towards AB hydrolysis. Maximizing the interaction between the catalysts and substrates is also another strategy for AB hydrolysis. Chiang et al. have utilized the surface oxide group of graphene oxide to form an initiated complex species with AB 29, thus Ni0.8Pt0.2/GO and rGO demonstrated excellent reactivity towards AB hydrolysis. The use of α-MoC as support for Co and Ni single atom catalysts assisted the activation of water molecules and achieved high TOF towards AB hydrolysis, which is four times higher than the commercial Pt/C catalyst 30.

3. The quality of figures needs to be improved. Some fonts and labels are too small or not clear.
Reply: Thanks.
We have modified the scale bar of Figure 5 and enlarged the fonts and the labels in other all other figures..

4. Advanced and potential materials have been developed for the field. Thus, the authors should add the information in Introduction from the following references: Chemical Society Reviews, 50, 6700-6719, 2021, https://doi.org/10.1002/adma.202008422, Chemical Society Reviews, 50, 1354-1390, 2021, Advanced Energy Materials, 11, 2100157, 2021, Journal of Materials Chemistry A, 9, 2999-3006, 2021, Advanced Functional Materials, 30, 1910768, 2020, Matter, 2, 526-553, 2020, Journal of Materials Chemistry A, 8, 10604-10624, 2020, Journal of Materials Chemistry A, 8, 7109-7116, 2020, Journal of the American Chemical Society, 141, 18578-18584, 2019, Small, 16, 2002426, 2020
Reply: Thanks for the suggestion. We found that these types of heterostructured catalysts could be potentially useful in the hydrogen evolution reaction from chemical H storage materials. Thus, we have selected the following literatures and cite them in the introduction part. 
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And in the manuscript, we have added the following:
Another type of emerging materials known as the heterostructured catalysts such as MXenes and layered double hydroxides (LDHs) are increasingly being exploited for electrocatalytic and photocatalytic reaction 29-32. These materials such as the NiFe-layered double hydroxide 33,34 and the CoB-N materials having N-doped carbon-cobalt boride heterointerfaces 35 are especially active for oxygen evolution and reduction reaction. In principles, they could be further exploited for hydrogen evolution reaction from hydrogen storage materials such as ammonia borane 36.

5. Typos and errors should be corrected in the whole manuscript.
Reply: Thanks, we have checked the typos and errors of the whole manuscript again. 

