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• Compares data with data in NIST database
• Plots data in various ways to identify anomalous behavior
• Checks for reasonable experimental uncertainties
• Adequate sample characterization, method description, figure 

and table descriptions

What NIST Does

All prior to manuscripts being accepted for publication,
AFTER revisions in response to external reviewers



Results of JCED Sample
• 314 recent manuscripts
• 71 (23%) had major issues
• Most* of these reported data inconsistent with the 

literature or showed unreasonable trends that were 
not typographical errors 
• Potential outcomes of NIST report:

• Authors remeasured and corrected
• Those data removed from manuscript
• Manuscript rejected by Editors

* 65-75%
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Ionic liquid; hygroscopic; 
water content not always 
reported
Water reduces viscosity
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Does Not Match Literature
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Unreasonable Values or Trends
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Conclusions from JCED Sample
• Much of what I showed would have made it into the archival 

literature if it hadn’t been for the NIST data checking

• Reproducibility is a problem for authors submitting 
thermophysical properties and phase equilibria data to JCED

• Is this a more general problem?

I would argue “Yes”
See following examples from other journals
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CO2 uptake @ 20-30 °C and 0.9-1 bar

Us Wang et al
0.56 0.50 or 0.85 or 0.81

0.51 0.92
0.06 0.30

22 C

+/-0.02



L1

L2

Liquid-Liquid Equilibrium

Ionic Liquid (IL) + Toluene
L1 = mostly toluene
L2 = rich in IL but lots of toluene in it

Ionic Liquid (IL) + Heptane
L1 = mostly heptane
L2 = rich in IL but a little bit of heptane in it
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1-ethyl-3-methyl-imidazolium Tricyanomethanide



Liquid-Liquid Equilibrium

(1) Larriba, M.; Navarro, P.; García, J.; Rodríguez, F. Liquid-Liquid Extraction of Toluene from Heptane Using 
[emim][DCA], [bmim][DCA], and [emim][TCM] Ionic Liquids. Ind. Eng. Chem. Res. 2013, 52 (7), 2714–2720.

Toluene Solubility in 1-ethyl-3-methyl-imidazolium Tricyanomethanide

Heptane Solubility in 1-ethyl-3-methyl-imidazolium Tricyanomethanide



Summary
• Reproducibility IS an issue in the physical sciences
• What is the problem?

• Laziness and sloppiness
• Publication pressures and misguided reward structures
• This is not likely intentional fraud

• Joint programs like one with NIST Thermodynamics 
Research Center are absolutely invaluable to the sciences
• Applicable portions of other ACS journals considering if NIST has 

bandwidth
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