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Kaiyu Mu, Xun Wang, Ka Ho Li, Shien-Ping Feng
We thank the editor for handling the manuscript review and the reviewers for their detailed and insightful comments. The manuscript has been revised to reflect the comments of editor and all reviewers. A detailed revision/rebuttal report is included below, and all revised text in the manuscript and supplementary material is marked in blue for convenience.

Editorial comments
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We thank the editor for his/her comments. We have thoroughly proofread the manuscript.

2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
Response: We thank the editor for the suggestion on the format and we have updated the format according to the requirements.

3. If possible, please write equations using Word’s equation editor.
Response: We thank the editor for his/her comments. All equations are correctly formatted.

4. Please include at least 6 key words or phrases.
Response: We thank the editor for his/her suggestion. The key word ‘Thermo-pseudocapacitive effect’ has been added as shown in line 41, page 1.

5. For in-text formatting, corresponding reference numbers should appear as numbered superscripts (without brackets) after the appropriate statements.
Response: We thank the editor for his/her comment. The reference format has been revised accordingly.

6. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Thinky Mixer ARE-250, Guidechem, Sigma-Aldrich, Omega, Gamry, etc.
Response: We thank the editor for his/her comment. The manuscript has been checked thoroughly. The detailed information on the materials has been added in the Table of Materials.

Protocol:
1. Please ensure the protocol is written in the imperative, except for separate ‘NOTE’s.
Response: We thank the editor for his/her comment. Grammar of the protocol is revised in imperative tense.
.
2. Please split up longer Protocol steps so that individual steps contain only 2–3 actions and a maximum of 4 sentences.
Response: We thank the editor for the suggestion. The protocol steps have been correctly rearranged.

 3. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. If revisions cause the highlighted portion to be more than 2.75 pages, please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Response: We thank the editor for the information. The protocol contents for filming have been highlighted in blue from page 3 to page 5. 
 4. For each protocol step, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
Response: We thank the editor for pointing this out. The protocol has been checked thoroghtly. 

Figures:
1. Please remove the embedded figures from the manuscript.
2. Please combine all panels of each figure into single image files (i.e., 3 in total).
3. Figure 1b: Please explain which SEM image is which. Also, the scale bar labels are hard to read.
Response: We thank the editor for his/her comment. All figures have been rearranged and replaced with higher resolution.

Discussion:
1. Please include a Discussion section that explicitly covers the following in detail in 3–6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Response: We thank the editor for his/her comment. The discussion section has been revised.

Acknowledgment and Disclosures:
 1. Please include an Acknowledgements section, containing any acknowledgments and all funding sources for this work.
2. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.
Response: We thank the editor for his/her comment. Acknowledgements and Disclosures section has been added in line 349 and line 352, page 11 respectively.

References:
1. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al.
2. Please do not abbreviate journal titles.
Response: We thank the editor for his/her comment. The reference section has been revised in the right format.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Response: We thank the editor for his/her information. The table of Materials has been revised.

Reviewer #1:
Accept
Response: We appreciate the reviewer’s acceptance on the publication of this work.

Reviewer #2:
Manuscript Summary:
This paper reports the asymmetric thermoelectrochemical cell for heat-to-electricity conversion under isothermal operation without exploiting thermal gradient or thermal cycle. It is an interesting work.
Response: We thank the reviewer for his/her comment and the interest on this work.

Major Concerns:
This paper can be considered for publication in "Journal of Visualized Experiments" after addressing the following issues:
(1) In the part of introduction, the author should divide this part into two or three paragraphs. Line 76, the ηE can reach more than 0.5% using aqueous Fe(CN)63-/Fe(CN)64- electrolyte in thermogalvanic cell, as reported by many literatures. Therefore, some important references should be cited, including Nano-Micro Lett. (2016) 8: 240.; RSC Adv., 2015, 5, 97982. 
[bookmark: _Hlk24035741]In addition, the author should explain clearly the motivations of choosing the graphene oxide (GO) as cathode, choosing a polyaniline (PANI) as anode, and KCl as electrolyte?
Response: We thank the reviewer’s for providing more information on efficient TGC systems. TGC based on [Fe(CN)6]3-/[Fe(CN)6]4- electrolyte could yield energy conversion from 0.1% to 1% as shown in the reference cited.
Thermal- induced voltage is based on the pseudocapacitive effect of GO since heating facilitates the chemisorption of protons on the oxygen functional groups of GO, causing the occurring of pseudocapacitive reaction at the GO-aqueous interface. PANI contributes little to the increased voltage but provides electrons in the discharging process. The utilization of KCl electrolyte keeps the charge of electrode-electrolyte interface balanced during reactions and improves the conductivity of the whole cell, which is also nontoxic and environmentally friendly for the broader application. The alternatives for the electrolyte can be Cl- based salt like NaCl, as Cl- plays an essential role in the oxidation reaction of PANI in discharging process. The related sentences have been revised correspondingly in the revised manuscript (highlighted in blue in line 271 on page 7).

(2) In the part of experimental section, this part is very long and the author should simplify and combine some sections. Actually, an illustration may well express the production process.
Response: We thank the reviewer for this comment. The key steps have been extracted in the experimental section. We are trying our best to provide all the useful and important experimental details to the readers. The illustration of the production process will be present in the JoVE video protocol.
(3) In the Representative results section, it is very simple and very little discussion can be observed in this part. Therefore, more discussion should be added it in this part.
Response: We thank the reviewer for his/her comment. The discussion part has been extended in line 263 page 7.

(4) Line 195, it would be helpful to list the equation for calculating the temperature coefficient.
Response: We thank the reviewer for his/her comment. The calculation equation has been added in line 235, page 6.

(5) It would be valuable to compare the ηE with other types of thermo cells.
Response: We thank the reviewer for this suggestion. We added table 1 for the detailed comparison (include ηE) between our aTEC and current thermoelectrochemical systems.

Minor Concerns:
(6) Some typos, in line 196, "efficiency o aTEC", should be "efficiency of aTEC"?
(7) Several letters in equation after line 197 are not in the right form.
Response: We thank the reviewer for his/her comment. We have thoroughly checked the spelling and the formatting of this manuscript.

Reviewer #3:
This paper report on the protocol of aTEC, GO cathode, polyaniline anode, and 1M KCl electrolyte. I think the description on the experiment is OK. However, authors should consider the following
1. The aTEC is charged by heating (and negatively charged by cooling). At high temperature, the charged (and limited) charge was be extracted by discharging process. In the actually use, the capacity is a significant parameter. So, authors clearly state the capacity per cathode/anode weight.
Response: We thank the reviewer for the positive comment on experiment description and the suggestion. The The specific gravimetric capacity of GO is 10.43 mAh/g while that of PANI is 103.4 mAh/g. The related sentences have been revised correspondingly in the revised manuscript (highlighted in blue in line 237 on page 6).

2. In the actual operation, the aTEC need thermal cycle. OR the aTEC no longer convert thermal energy to electronic energy. The description "isothermal operation without exploiting thermal gradient or thermal cycle" is misleading. Should be change to "isothermal operation without exploiting thermal gradient" .
Response: We thank the reviewer for pointing out the misleading expression on the system. The isothermal operation without thermal cycle is actually referred that the aTEC is charged by heating the cell to a high temperature and the discharging process is conducted on the same high temperature. We have revised the statement (highlighted in blue in line 53 on page 2).
3. The ideal of the aTEC was reported with use of secondary battery materials. For example, T. Shibata, at al. Appl. Phys. Express, 11(2018)017101, T. Shibata, et al. Sci. Reps.. 8(2018)14784, Y. Fukuzumi, et al. Energy Technol, 6(2018)1865, T. Shibata, ChemSelect, 4(2019)8558. These papers should be appropriately cited.
Response: We thank the reviewer for the suggestion. The secondary battery materials mentioned in these paper have great potential to be used on the thermoelectrochemical system. These paper have been cited as reference 17-20.


Reviewer #4:
Authors report the electrolyte thermoelectric energy harvester using Graphene oxide and PANI as electrode material. The content of paper seem to be good but several issues should be addressed as following:
- The device concept seems not clear. This device concept is same as thermal charging of supercapacitor?
Response: We thank the reviewer’s for his/her comment. The concept of our aTEC is to generate a voltage between two different electrodes isothermally at a high temperature. Due to the thermopseudocapacitive effect of oxygen functional groups, graphene oxide (GO) obtains a high positive temperature coefficient over 4 mV/K. Meanwhile, polyaniline(PANI) shows an negligible voltage response to temperature, thus building a voltage difference between GO cathode and PANI anode by heating the two electrode simultaneously. The voltage generated at high temperature enables the cell to be discharged or power electric devices under the reduction of GO and oxidation of PANI successively. The concept is totally different from the thermal charging of supercapacitor which is generally composed by two identical carbon-based materials and operated independently from redox reaction. 

- What is the role of KCl? What will be different for other electrolytes?
[bookmark: _GoBack]Response: We thank the reviewer’s for his/her comment. The utilization of KCl electrolyte keeps the charge of electrode-electrolyte interface balanced during reactions and improves the conductivity of the whole cell, which is also nontoxic and environmentally friendly for the broader application. The alternatives for the electrolyte can be Cl- based salt like NaCl, as Cl- plays an essential role in the oxidation reaction of PANI in discharging process. The related sentences have been revised correspondingly in the revised manuscript (highlighted in blue in line 270 on page 7).

- What is the reaction at GO cathode side, PANi anode side? Reaction equations should be written.
Response: We thank the reviewer’s for his/her comment. The reactions of GO and PANI can be presented respectively as: 
	Reduction:
	[image: page14image13225840]

	Oxidation:
	[image: page19image13227712]



The reactions has been added and highlighted in blue in line 232 on page 6.

- What is contribution of K+ and Cl- into the redox reaction?
Response: We thank the reviewer’s for his/her comment. The utilization of KCl electrolyte keeps the charge of electrode-electrolyte interface balanced during reactions and improves the conductivity of the whole cell, which is also nontoxic and environmentally friendly for the broader application . The alternatives for the electrolyte can be Cl- based salt like NaCl, as Cl- plays an essential role in the oxidation reaction of PANI in discharging process. The related sentences have been revised correspondingly in the revised manuscript (highlighted in blue in line 270 on page 7).

- If the KCL concentration is different, how is effect
Response: We thank the reviewer’s for pointing this out. As the main function of KCl is to improve the conductivity of the cell and participate in the reaction of PANI, the concentration of KCl has little effect on the operation of the device and limited influence on the discharging current.

- What is the pore diameter of separator? 
Response: We thank the reviewer’s for his/her comment. We choose the commercial separator of lithium battery and the porosity is 50%.

- How much is internal resistance?
Response: We thank the reviewer’s for his/her comment. The internal resistance of a cell is less than 10 Ω.

- Also, paper organization should be revised.
Response: We thank the reviewer’s for his/her suggestion. The manuscript has been reorganized and revised.
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