Rebuttal document

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
The manuscript has been carefully revised. Authors appreciate the effort of the Referees and the valuable suggestions!

1.2.1: Weight biomass …
Has been corrected at several positions in the text.

2. What is used for biomass? What amount is used?
The procedure is quite versatile. Any vegetable or fruit leftover can be employed. We show many examples in Table 1. In the description we added the following sentence to point 1.1.2: “Select the biomass from kitchen leftovers such as fruit peels or inedible vegetable parts.”
The amount that should be used is defined by the volume of the autoclave. Point 1.1.1 states that half of the volume of the autoclave should be filled and 80% should be water. Hence, 20% is solid biomass. To facilitate this calculation we added the hint that the density is approximately 1 g/mL and the amounts can be calculated by weight: “Assume that the density of the mixture is approximately 1 g/mL and calculate the amounts by weight.” In addition, we changed % to wt% in 1.1.1.

3. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible.
We check this in the whole manuscript and changed the tense at several positions.

4. Please discuss any limitations of the protocol in the discussion.
We thought about it but did not find further limitations.




Reviewers' comments:

Please note that novelty is not a requirement for publication and reviewer comments questioning the novelty of the article can be disregarded.


Reviewer #1:

Manuscript Summary:

The present manuscripts deals with a two steps thermochemical procedure (hydrothermal carbonization and low temperature pyrolysis) to obtain a carbon rich material for the production of a soil amendment.

The procedure describe the HTC procedure for converting kitchen leftover and/or OFMSW to hydrochar at 215 °C. Raw hydrochar, containing eco-toxic substances is treated via pyrolysis at temperature ranges of 200-300 °C to release toxic species by devolatilization.

The present protocol is without of doubt of interest for the scientific community, but English language, literature citations and procedure need to be revised. The present article can be therefore published after major revisions

Major Concerns:

Authors should use the terminology "raw" or "untreated hydrochar" instead of "pristine hydrochar"
We followed the suggestion of the Referee and used "raw" or "untreated hydrochar" instead of "pristine hydrochar" throughout the manuscript

Row 36: please repeat the subject: "The produced Hydrochar is made suitable…"
Done

Row 41: wt% (specificate mass percentage)
Done; we changed all % to wt% throughout the manuscript.

Row 47: "inert atmosphere…"
Done

Rows 48-50: please rephrase the sentence, English language is not appropriate.
Done. The sentence has been changed to (now l. 49–51):
“Therefore, the raw hydrochar is placed on a glass frit of a vertical tubular quartz reactor. A nitrogen gas flow is applied in down-flow direction. The tube is heated to the desired temperature by means of a heating mantle for up to one hour.”

Rows 51-53: please rephrase the sentence, authors' message is not clear.
Done. The section reads now (now l. 53–57): 
“The success of the thermal treatment is easily quantified by thermogravimetry (TG), carried out in air. A weight loss is determined when the temperature of 275 °C is reached. This eliminated mass is defined as volatile content adsorbed on the hydrochar. The amount of this volatile material, quantified by TG, is reduced for the final material, in comparison to the untreated hydrochar.”

Row 61: authors should not only refer to those specific biomasses, better saying that HTC can be applied to several organic materials, like agro-industrial waste (Benavente et al., JAAP, 113 (2015) 89-98; Volpe et al., Waste Management, 80 (2018), 224-234; Sabio et al., Waste Management 47 (2016) 122-132); organic fraction of municipal solid waste -OFMSW- (Lucian et al., Fuel, 233 (2018) 257-268), paper mill sludge, (Makela et al., Bioresource Technology 200 (2016) 444-450) animal manure (Lang et al., 34, BITE (2019) 77-103); sewage sludge (Paneque et al., JAAP 128 (2017) 314-323); residual agricultural crops, (Volpe et al., BITE 247 (2018) 310-318); and so on…
It is also worthy to add that HTC is more often used as biomass pretreatment for example: for pyrolysis and gasification (Ulbrich et al., 167, Fuel Processing Technology, (2017), 663-669) and anaerobic digestion for enhancing bio-methane productivity (Luz et al., 256 BITE, (2018) 102-109).
Following the suggestion of the Referee the following sentence has been introduced (l. 66–69): Since then, many residual feedstocks have have processed such as agro-industrial waste, 6–8 the organic fraction of municipal solid waste (OFMSW),9 or paper mill sludge,10 and the technology is also used as biomass pretreatment for pyrolysis and gasification.11
We did not include all references for the following reasons: with respect to sewage sludge and animal manure there are many literature studies (dozens). Citing only one reference would be biased and citing the full list would be excessive. In addition, properties of these both hydrochars (produced from sewage sludge and animal manure) are quite different and this would require an additional comment. Therefore, we preferred not to include these two references.
Residual agricultural crops are a kind of agro-industrial waste for which we introduced three references following the suggestions of the Referee. Therefore, we did not introduce this one.
The relationship between biogas production and HTC is interesting and the combination of both processes will play a role in future, probably for treating HTC process water. However, discussing this would digress from the topic and not be of so much interest for the procedure. Therefore, we decided not to introduce this reference.

Protocol 1.2.3. : What is the need to charge the reactor vessel at 20 bar with nitrogen? The pressure of the saturated steam at 220 ° is about 20 bar. So the vessel will pressurize during the reaction with saturated steam.
This procedure detects any leaks and assures that the reaction can be carried out in a safe manner. To make this clearer and to state the reason we introduced the following text: [Confirm that there is no pressure loss during 30 min.] “This assures that your vessel is properly closed without any leak.”

Authors talks about continuous flow pyro-reactor, but how is exactly the biomass fed into the reactor? Is it a batch reactor apparatus? Please describe better the pyrolysis procedure.
With respect to the hydrochar it is a batch reactor. However, it permits a continuous gas flow. To avoid confusion, we deleted “in a continuous flow reactor” from the abstract (l. 48). The sentence in continuation describes it perfectly: “...hydrochar is placed on a glass frit of a vertical tubular quartz reactor, a down-flow of nitrogen applied...”.
Furthermore, we added “in batch mode” to the title of point 2 of the protocol. This reads now “2. Thermal treatment of raw hydrochar in batch mode”. Then, we specified the batch mode also in step 2.1 in parenthesis: “2.1. Weigh 1 g of dry raw hydrochar and place it on a glass frit of a tubular quartz reactor (batch reactor)”. For more clarity, we added a more precise description of the reactor to the materials list (length, diameter, etc.).

Rows 239-242: pyrolysis of biomass or hydrochar either at relative low temperatures 200-300 °C you may produce light hydrocarbons and other not condensable gases rather than carbon dioxide, you are operating at inert atmosphere so you commonly produce very low amount of CO2 during dry pyrolysis. The expression low weight material is not correct! Use volatile material and or not condensable gases instead… 
We substituted “low weight material” by “volatile compounds” in line 253. We agree that this is a better expression.

Condensable liquids could be recovers by using a cooling trap, why don't provide a cooling trap to recover all the condensable material?
We agree that a cooling trap will improve the mass balance. However, we do not think that the non-condensed part is so interesting. Please, notice, that the production of the treated solid is the main objective of the procedure.

Figure 2: Y axis "wt%"
Modified in the revised version of Figure 2.

Table 1: use the term "Moisture" not "Humidity"
Modified in the revised version of Table 1.

Table 2: Please correct the units use wt% for all the elements instead of grams! 
Thank you for this comment. We have replaced the units by the correct ones. We changed also % to wt% in Table 1 and throughout the manuscript.

Please also check the table 3 units.
We changed % to wt% in Table 3.

Table 3: dry basis not dry base.
We corrected this in the Table and throughout the manuscript.

Table 4: either use solid mass yield or solid mass loss but not both!!
We eliminated the “mass loss” column in the revised version of Table 4.




Reviewer #2:

In this manuscript, a protocol for hydrothermal carbonization of vegetable food waste in an autoclave is presented and there is sufficient introduction for this protocol. For this protocol, there are the following suggestions.

1. Occasionally there is a space between the number and the percent sign in the text. Please use a uniform format, such as 90% of the 231 lines.
For consistency, we substituted % by wt%, as demanded by Referee 1, throughout the whole manuscript.

2. It is not mentioned in the manuscript that autoclave is cooled down to room temperature by natural cooling or cold water cooling and the cooling time of different cooling methods is different.
[bookmark: _GoBack]In point 1.4.1 we indicated that the autoclave cooled down by natural cooling. The cooling time is not essential for the reaction, and therefore, we do not further comment on it. Water cooling might also be employed.

Reviewer #3:

Manuscript Summary:
The manuscript describes a protocol (process) for converting food waste to a soil amendment using hydrothermal processing and subsequently low-temperature pyrolysis (i.e. torrefaction).

Major Concerns:
It is not clear why this protocol is to be published. The procedure is fairly standard and well documented in the literature, when evaluated in light of the two processes employed. The analytical methods are similarly straightforward and well documented in numerous places in the literature.
We agree with the Referee that the procedures are described in literature. However, we understand that novelty is not a requirement for the publication. 
Minor Concerns:
The written English is awkward in numerous spots, and the readability of the manuscript would be improved with editing. (Example, line 47 "protective atmosphere" should be "anaerobic environment".) 
Following the indications of Referee 1, we have changed “protection atmosphere” to “inert atmosphere”.

It would be helpful for the process to be described in terms of hydrothermal processing and torrefaction, so that well-informed readers understand the nature of this "innovation".
We disagree with the Referee. Our thermal treatment may be in the temperature range of torrefaction. However, our purpose is not to induce any effect on the material. We only want to desorb volatile molecules. Therefore, we prefer to stay with our terms.

