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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

Cassol et al. describe an electrochemical system where forward osmosis is coupled to water splifting in 

basic condifions to produce hydrogen gas from wastewater. This work expands upon the original 

discovery of the forward osmosis water-splifting (FOWS) system (Proc. Natl. Acad. Sci. USA 2021, 118, 

e2024855118) such a system by employing a potassium hydroxide-tolerant membrane, allowing for 

more energy-efficient electrochemistry. The authors employ a range of electrochemical (e.g., cyclic 

voltammetry, chronopotenfiometry) and analyfical techniques (e.g., electron microscopy, gas 

chromatography) to validate the selecfivity and stability of forward osmosis and water splifting 

processes. This reviewer finds the technical quality of this work high and appreciates the thoroughness 

with which Cassol et al. designed and assessed their device, as well as their technoeconomic analyses.

I went and read the original paper by Nocera and Veroneau in PNAS. I have to say that the present 

authors designed a conceptually idenfical system that performs water splifting in base. While this is an 

important improvement of the device previously proposed, it is not the novel system as the authors 

suggest. Indeed, in the original FOES paper it is plainly stated "Water splifting in base or acid solufions 

will greatly improve the energy efficiency but ion-selecfive membranes that are stable to concentrated 

base or acid will be required." Thus, from this perspecfive, this is not a forward osmosis-alkaline water 

electrolysis (FO-AWE) system. This is an alkaline FOWS system. To suggest otherwise is to mislead 

readers and to add an unnecessary acronym to the literature.

In summary, this reviewer finds the work technically sound and a significant enough advancement for 

publicafion in Nature Communicafions; however, this would be confingent on describing their device in a 

straighfforward way as an alkaline FOWS system. There is no meaningful difference between this device 

and that previously described by Veroneau and Nocera, parficularly as the authors use a commercially 

available electrochemical cell.

Minor Comments

• Around Line 70, we encourage the authors to highlight the issue of precipitafion at the cathode, which 

is more immediately detrimental to hydrogen gas producfion that chloride oxidafion.

• Around Line 85, we encourage the authors to mofivate basic condifions over acidic ones, which might 

be similarly advantageous for hydrogen gas producfion.

• On Line 97, remove the qualifier 'novel'.

• On Line 101, 'allows to' should be 'allowing the'.

• On Line 217, please refer to Ref. 21 again as these calculafions are also described therein.

• Please reiterate in the main text what your anode and cathode materials were.

• On Line 297, please clarify why these long-term operafional studies were not performed.



Reviewer #2 (Remarks to the Author):

Developing membrane-based water electrolysis system which can be used for different water source is 

important for using renewable energy to produce green hydrogen. This manuscript submifted by Ling et 

al. reports a modularized forward osmosis-alkaline water electrolysis system to allow for using 

wastewater to generate high pure hydrogen. The authors suggest that the integrated water electrolysis 

system enables to use 1 M potassium hydroxide as a draw solufion and electrolyte to split water and 

produce hydrogen. Moreover, the water-hydrogen balance model was established to balance the 

producfion and consumpfion of water based on the reasonable calculafions. The integrated system 

exhibited an excellent H2 producfion rate of 448 Nm3 day–1 99 per m2 of membrane area with energy 

consumpfion as low as 3.96 kWh Nm-3. This work provides a promising strategy for energy-efficient 

hydrogen generafion in areas where water resources are scarce and seawater is unavailable. Therefore, I 

recommend to publish this manuscript after minor revisions. Below is a list of specific comments and 

quesfions the authors should address before publicafion.

1.In this manuscript, the permeate and rejecfion tests were performed in 1 M KOH mixture consisfing of 

NaAc, NH3/NH4+ and chloride. In fact, some impurifies including phosphorous, trace metal ions and 

organics also containing in wastewater, which may be have an effect on the extracfion of water from 

wastewater. Therefore, the experiments need to be performed to evaluate the impact of above 

impurifies on the TFC-FO membranes and the water flux.

2.The pH of wastewater also has an effect on TFC-FO membranes, the water flux, and the hydrogen 

producfion. Please supply the permeate and rejecfion tests in wastewater with different pH.

3.Long-term durability is an important indicator to evaluate the potenfial for pracfical applicafion of the 

water electrolysis system. The stability test for the longer fime is necessary in this work.

4.The species and content of impurifies in wastewater vary in different regions. In order to make this 

integrated water electrolysis system more convincing, the H2 generafion rate tests need to be performed 

in the wastewater effluent sample which are collected from the different regions.

5.There are some vague descripfion and typo errors in this arficle. Thus, for a befter readability, please 

check throughout the whole arficle text and correct all the errors.















































REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author):

The comments from the inifial review have been addressed. The adaptafion of FOWS nomenclature is 

acceptable. There was no need to clufter the literature with mulfiple names of the same concept. The 

subscript indicates how FOWS was performed ... thus it keeps the FOWS nomenclature and at the same 

fime disfinguishes the contribufion by the authors. So, well done.

The work is very technically sound and carefully done. The paper is therefore ready for publicafion.

Reviewer #2 (Remarks to the Author):

The authors have answered all the quesfions and this manuscript can now be accepted in the present 

form
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