In the reviewed paper entitled “Corrosion Mechanisms of a Biodegradable Zn-0.4Li Alloy in Simulated Gastrointestinal Environment,” authors compared simulated gastric fluid (SGF) and simulated intestinal fluid (SIF) as corrosion environments and proposed mechanisms for both. Authors have used different methods for the microstructure and corrosion characterization of the alloy, immersion test (weight loss method), SEM (although without EDS for the analysis of the surface), XRD, XPS, GD-OES, OCP, PDP, and EIS. The experiments were performed according to strict scientific logic. The received data seems correct. This article provides new information and better insight into some aspects of the corrosion mechanism than similar recently published works. Therefore, it can be considered significant for the field of corrosion of biodegradable alloys.
However, control for some experiments needs to be included, or their absence needs to be explained. Additionally, although correct, some of the claims in the discussion could be more precise, which need to be considered before the paper can be published. The authors need to address several questions and make corrections before acceptance.
General remarks
The main objection to this paper is that for an alloy like Zn-0.4Li (generally Zn-Li) is natural (E-pH diagram/diagrams) that the pH of the solution highly (primarily) impacts the corrosion rate. The paper should have an HCl solution with pH=1.2 (same as SGF) and solution without pancreatin, just 6.8 g/L of KH2PO4 and 0.1 mol/L of NaOH with the pH adjusted to 6.8 (same as SIF) as controls for the investigated corrosion environments. A higher corrosion rate in SGF than in SIF seems like “common knowledge,” proving obvious. Thus, the influence of the enzymes on the corrosion rate in the study needs to be clarified. However, their entire corrosion influence is well explained in the corrosion mechanism based on different methods like XPS and is clearly stated in the second claim in the conclusion.
All above is better written and conceived in the similar paper were Mg alloy was the subject of the study (same as below, https://doi.org/10.1016/j.bioactmat.2021.05.047)
Furthermore, the KH2PO4 (+ NaOH) is the buffer, which affects the entire research. Figure 2 is then just the expected result and proves that the KH2PO4 solution is the buffer (has higher buffer capacity than pure water or HCl (SGF) solution). Further, corrosion currents in SGF from day one to seven could be just the effect of the pH value. Measurements with the buffered solution with pH=1.2 would be highly important for the conclusions.
Additionally, figure 9 shows very unstable OCP, which questions all the results, especially those related to the EIS.
These experiments or at least referenced results (where is appropriate or possible) for these issues are mandatory for the paper to be accepted for publication.
at.% of the zinc in the alloy is 96.59 with Zn/Li ratio of 28.33 is not mentioned anywhere in the text and should be, at least, in the text where figure 7 was explained. It would be useful if this were also mentioned where the alloy's microstructure was explained. Without EDS and just on the XRD results, the explanation of the SEM images (although correct) could not be drawn so precisely, but it o.k. since it referenced well. It is the second place where at.% of Li and Zn in alloy should be stressed. The metallurgical phase Zn should be explicitly stated as the Zn-rich phase. Finally, SEM image needs higher magnification in the aim to identify metallurgical phases (and to be more according to the cited literature).
Lines 134-135: “Due to the low rate of corrosion, a rather steady pH was found in the SIF, with fluctuations of no more than 0.1.” Does a low corrosion rate lead to steady pH, or is it vice versa? It seems that the second is correct, especially when considering SIF's buffer capacity.
Lines 138-141: “The large amounts H+ ions 138 were consumed at the same time, causing a significant shift in the pH value of SGF, which 139 rose with time.” This is correct, but then the different corrosion environments are at the start and after seven days. Although it is expected, it could be avoided by a greater volume of SGF solution.
Other principal mistakes
1) Line 86 (before line 87):
In Equation (1), there is no factor 10 before the given equation; you must have it when converting cm in mm! Otherwise, the result will be 10 times lower. Furthermore, density is not in g cm-2 but in g cm-3 (without this unit is not correct! – you will have just year-1 and not mm per year). This form of the equation is not even friendly to use; time is better to be in hours or days, with different coefficient before the given equation.
See in the paper (https://doi.org/10.1016/j.bioactmat.2021.05.047), where the exact equation is given (with the correct coefficient before the fraction in the equation, 10x365x24 to obtain the result in mm/year)
2) In the comments for Figures 3 and 4 (results for XRD and XPS), an important comment needs to be included. The phase composition of the corrosion products (on the alloy surface) in SGF and SIF are shown in Figures 3 and 4. Most of them are stable (can be obtained) in alkaline solutions. For instance (E-pH diagrams): ZnO above pH=7, Zn5(OH)6(CO3)2 at pH=8 and above (although at some potentials even at pH of 6.2), and Li2CO3 at even higher pH values. So, it is important to comment that the pH value near the surface is different and much higher than in the bulk solution, and that difference is more pronounced for the SGF than for SIF (where the bulk solution has a pH of about 6.8).
3) Lines 381 to 383: In Tables 2 and 3, CPEf is given (in Ω−1cm−2 units), but it should be ZCPE (its impedance). CPE is capacity and has Fcm−2 units.
Additionally, in Table 3, impedances of CPEf should be given with 10-4 coefficient to be easier to compare them with other results in Tables 2 and 3.
4) GD-OES method is not explained in the experimental part.
Less several errors (language and typographical errors)
1) The English language is correct (in general); however, British English and American English are mixed, so only one version in the whole manuscript should be used.
For instance: in line 31, “artifacts” was used (US English) and should be “artefacts” (British English), but in line 13, “behaviours” (British) was used but should be “behaviors” (if the US version is preferred). Authors must select one version.
Article use should be carefully checked and some details like in line 59 (“And Zn–Li alloy has the highest strength amongst” And may not be the best choice here, concider “Moreover,” “Furthermore”, or similar).
2) Unnecessary spaces (several of them in the text), e.g. in line 57 after the referencing - [17].
