THERMOCHIMICA ACTA
Checklist for Reporting New Experimental Data

MATERIALS

1. ☐ All studied substances (compounds and materials) must be sufficiently defined. It is advised to give at least two chemical identifiers for each compound (e.g., systematic chemical name, CAS number, structure, IUPAC PIN (Preferred IUPAC Name), InChI). In cases where complete chemical identification is impossible, sufficient information should be provided to specify the subject material.

2. ☐ Stereoisomers must be identified. If a mixture were used, the stereoisomeric composition should always be provided.

3. ☐  The manuscript needs a sample provenance table, which describes the source of all compounds used, their initial purity (if available), purification methods used, and final purity of the substance and how it was measured. The purity basis (mass, moles, volume, etc.) should be given. If abbreviated or symbolic compound names are used, they must be explained in the sample table where chemical names are given.

4. ☐ If a compound is hygroscopic, the water content should be determined (e.g., by Karl Fischer titration) and reported.

5. ☐ Non-commercial compounds synthesized by the authors or others, should be properly characterized. Their chemical identity must be demonstrated (e.g., by NMR) and their final purities must be evaluated and reported.

6. ☐ If 1H-nuclear magnetic resonance spectroscopy (NMR) is used, a graphical image of the corresponding NMR spectrum, including chemical shifts and peak integrals, must be provided in the supporting information.


METHODS

7. ☐ Sufficient experimental details must be provided for each applied experimental method to allow the work to be reproduced by an independent researcher.

8. ☐ In the case of new experimental set-up, the experimental method must be fully described and validated. The method validation requires comparisons with at least one well-studied system with tabulation of the validation results. In the case of existing apparatus, a summary of the method and support references must be provided, modifications to existing methods should also be described.

9. ☐ When required, calibration details must be provided. Appropriate widely-accepted recommendations (e.g., by ICTAC or GEFTA for DSC) should be followed.

10. ☐  Many experimental observations are not straightforward (e.g., similar observations can be attributed to different phenomena). Therefore, what is actually seen in the experiment and how it was interpreted by the authors should be clearly identified and separated.

RESULTS

11. ☐ It is advised that all experimental results should be collected in a single Results section (separated from Discussion) or, at least, all measured properties should be listed at the beginning of the Results and Discussion section with references to the tables and/or supplements where they are reported.

12. [bookmark: _Hlk95071423]☐ All directly measured (primary) and derived property values must always be tabulated (in the main text or supporting information). The number and types of phases must be identified. Tables should be easy to parse. Excessive fragmentation of tables is discouraged. A large number of example tables have been prepared by NIST and are available (lhttps://trc.nist.gov/TCA-Support.html).

13. ☐ Numerical values of all state variables (e.g., pressure, temperature, compositions) must be provided together with the measured properties. The authors should consult the Gibbs phase rule for the number of state variables to be reported.

14. ☐ Whenever applicable, numerical values for all non-state variables must be provided (e.g., frequency for speed-of-sound, electrical-conductivity, relative-permittivity measurements; wavelength for refractive-index and spectrophotometric measurements; shear rate or frequency for steady-rotation or oscillation viscosity measurements, respectively, etc.).

15. ☐ All tables and figures must be self-explanatory. Symbols/columns/axes must be defined in headings/footnotes/captions. It is not sufficient to define the symbols in the text only.

16. ☐ Units must always be given. SI units must be used. All compositions must be reported in mole fractions, mass fraction, or molalities. Molalities in mixtures containing three or more components require explicit definition of the solvent. If molarities, normalities, volume fractions, or other volume-based composition as well as “loadings” are used, they must be duplicated by mole fractions, mass fractions, or molalities.

17. ☐ If SLE involves various solid forms (e.g., polymorphs, intercomponent compounds, solvates, complexes, crystals of different mixture components, etc.), experimental proof of the identity of the solid phase in equilibrium with the saturated solution is needed (e.g., via x-ray diffraction). The composition of the solid phase (e.g., the number of water molecules in hydrates) should be provided.

18. ☐ If solvent composition may be altered during SLE measurements (e.g., dissolution of hydrates), the contents of all components in the saturated solution should be determined and reported.

19. ☐ Reported compositions should be clearly identified, whether they are equilibrium phase compositions, initial phase compositions, or total compositions. If the initial composition are reported, the amounts of the mixed phases should be reported (typical for gas hydrates).
20. ☐ Studies reporting LLE tie-lines for a ternary mixture containing two ionic compounds with different ions (e.g., ionic liquid + salt + water) must report the concentrations of all ions in each liquid phase. The same requirement is applicable for mixtures with more components.

21. ☐ If a portion of the data has been already published by the authors (e.g., pure-component or binary endpoints), the corresponding references must be provided in the data tables to distinguish those from newly measured data.

22. ☐ If the concept of mole is applied to intermetallic compounds, co-crystals, eutectic solvents, or other aggregates, the formula unit (entity) must be defined directly or through molar mass.

UNCERTAINTIES 

23. ☐ Uncertainties for all variables and properties (including pressure, temperature, composition) must be given in each data table and for each stand-alone (untabulated) value. In the data tables, they can be specified either in a footnote/heading or, if variable, included in the table as an additional column. See https://trc.nist.gov/TCA-Support.html for examples of acceptable uncertainty representations.

24. [bookmark: _Hlk95071699]☐ The type of uncertainty must be defined. The uncertainties should be reported as standard uncertainties u (0.68 level of confidence) or expanded uncertainties U (0.95 level of confidence). In the case of expanded uncertainties, the level of confidence must be specified. Both absolute (u, U) and relative (ur, Ur) uncertainties are acceptable. See http://www.bipm.org/en/publications/guides/gum.html for additional details.

25. ☐ The claimed uncertainties should be justified. The nature and origin of each contribution to the uncertainty (such as manufacturer’s claim, effect of impurities, calibration, or scatter observed) should be given with an attempt to build the complete uncertainty budget. More details of Good Reporting Practice are given in the IUPAC report https://doi.org/10.1515/pac-2020-0403.

LITERATURE COMPARISON

26. ☐ The reported experimental data should be compared with available literature data, and deviations should be discussed. If applicable, comparison for endpoints should be also included. NIST provides a literature search resource, ThermoLit (http://trc.nist.gov/thermolit), intended to aid researchers in determining relevant literature sources for a given experimental measurement. Please, note that use of ThermoLit is designed as an aid to the traditional required literature review and must not be used as a substitute. 

27. ☐ Graphical comparison should be used whenever possible. 


