Experimental data associated with the article:

Inline Raman Spectroscopy and Indirect Hard Modeling for
Concentration Monitoring of Dissociated Acid Species

Alexander Echtermeyer?, Caroline Marks', Alexander Mitsos', Jorn Viell"”

" Process Systems Engineering (AVT.SVT), RWTH Aachen University, Forckenbeckstr. 51, 52074 Aachen,
Germany

* Corresponding Authors:
Jorn Viell: joern.viell@avt.rwth-aachen.de

The presented experimental data are associated with the investigations and results published in the
following article: “Alexander Echtermeyer, Caroline Marks, Alexander Mitsos, Jorn Viell. Inline Raman
Spectroscopy and Indirect Hard Modeling for Concentration Monitoring of Dissociated Acid Species. Applied
Spectroscopy, 2021, 75(5):506-519. DOI: 10.1177/0003702820973275”

This data set is published in RWTH publications: https://doi.org/10.18154/RWTH-2024-01177

How to cite this data set:

@misc{Echtermeyer2024,
titte={Dataset to "Inline Raman Spectroscopy and Indirect Hard Modeling for Concentration
Monitoring of Dissociated Acid Species"},
author={Echtermeyer, Alexander and Marks, Caroline and Mitsos, Alexander and Viell, J{\"o}rn},
doi={10.18154/RWTH-2024-01177},
url={https://doi.org/10.18154/RWTH-2024-01177}


https://doi.org/10.18154/RWTH-2024-01177

Authors ORCID:

Alexander Echtermeyer orcid.org/0000-0002-9382-2227
Caroline Marks orcid.org/0000-0002-0917-7051
Alexander Mitsos orcid.org/0000-0003-0335-6566
Joérn Viell orcid.org/0000-0003-0587-6151

Author Contributions:

A.E.: Acquisition of inline Raman data for formic acid and citric acid titration; IHM calibration and application
for quantitative analysis; MCR-ALS analysis; formulation of the parameter estimation problem; estimation
of acid dissociation constants; evaluation of data; discussion on method and results; and preparation of the
manuscript. C.M.: Acquisition of inline Raman data for acetic acid titration; analysis of aspects influencing
the proposed analytical method; discussion on method and results; and preparation of the manuscript. A.M.:
Design of the project; scientific support; formulation of the parameter estimation problem; advice on
structure and presentation of this work; and reviewing and editing of the manuscript. J.V.: Design of the
project; acquisition of inline Raman data for itaconic acid titration; scientific support, guidance, and
discussion on method and results; advice on structure and presentation of this work; and reviewing and
editing of the manuscript.

Funding:

The authors gratefully acknowledge the financial support of the project ContiHighSolid by the Federal
Ministry of Education and Research (BMBF) and the project supervision by the project management
organization Projekttrager Jilich (PtJ) that enabled the presented research. Furthermore, parts of this work
were performed within the Cluster of Excellence 236, “Tailor-Made Fuels from Biomass”, which is funded
by the Excellence Initiative by the German federal and state governments to promote science and research
at German universities. Additionally, parts of this work were funded by the Deutsche
Forschungsgemeinschaft (DFG, German Research Foundation) under Germany’s Excellence Strategy -
Exzellenzcluster 2186 “The Fuel Science Center”.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or
publication of this article.

Acknowledgements:
The authors thank Felix Berger, Nina Stein, Niklas Rische, and Hannah Ingendae for their valuable support.




Table of Content for Data Set:

The data set comprises Raman spectra as acquired with the respective spectrometer (RXN2 process
analyzer, Kaiser Optical Systems, now Endress+Hauser AG) and operational software (HoloGRAMS ver.
3.2, Kaiser Optical Systems, now Endress+Hauser AG) in .spc-format (in case of triplicates, a mean
spectrum in .mat-format is likewise provided). The Raman spectra are assigned to the composition data
from sample preparation and titration experiments using Excel data tables. The following data sets are

provided:

1)

Acetic acid titration
a. Titration Raman spectra and associated preparation and experimental data.
b. Composition data based on calculation scheme of main article.

Citric acid titration
a. Titration Raman spectra and associated preparation and experimental data.
b. Composition data based on calculation scheme of main article.

Formic acid titration
a. Titration Raman spectra and associated preparation and experimental data.
b. Composition data based on calculation scheme of main article.

Itaconic acid titration
a. Titration Raman spectra and associated preparation and experimental data.
b. Composition data based on calculation scheme of main article.

Levulinic acid titration
a. Titration Raman spectra and associated preparation and experimental data.

Oxalic acid titration
a. Titration Raman spectra and associated preparation and experimental data.

Succinic acid titration (two separate titration experiments)
a. Titration Raman spectra and associated preparation and experimental data.



