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Retraction of Article DOI 10.1038/ncomms15192,  
published 100in Nat. Commun. 2017, 8, 15192  
 
 
Dear Dr. Milana, 
 
following the conversation with Dr. Julio C. Chacon-Torres from 3rd February, concerning the corrections 
related to our article “Precise Determination of Graphene Functionalization by in situ Raman Spectroscopy” 
(2017, 8, 15192 – DOI:10.1038/ncomms15192), in my function as the corresponding author I would like to 
inform you that the authors retract this publication. During the last week, we had several meetings and 
intense discussions among the co-authors and re-evaluated the data and their presentation in the paper in 
detail. We discovered mistakes and inconsistencies in the data presentation that invalidate and/or question 
several conclusions of our work as we outline in the following. 
 
The manuscript and the supplementary information associated with this article contain misleading presen-
tations of Raman spectra - Fig. 1c, Fig. 2b, and Fig. S2 (see Fig. A). In Fig. 1c and Fig. S2 the evolution of 
the Raman spectra over time were displayed as “cumulative” plots. In a cumulative plot the individual spectra 
are added up consecutively and displayed in a waterfall presentation. The data processing was carried with 
a routine implemented in the OriginPro® software. It led to a misleading spectral presentation and, therefore, 
to our misinterpretation of the data.  
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Figure A: Raman spectra under discussion in the manuscript – Fig. 1c (top left) and Fig 2b (top right) – and the supple-
mentary information – Fig. S2 (bottom). 

 
In Figs. B and C (see below) we show the individual measurements obtained for the reaction of KC8 with 
H2O - displayed in a vertical succession without adding them up as is the correct presentation. It can be 
seen that the Cz mode, characteristic for the intercalated starting material, vanishes, whereas in the original 
Fig. 1c it remained present and in some series became more intense. This apparent persistence of the Cz 
band in Fig.1c is a direct consequence of the data accumulation and, therefore, an artefact of the incorrect 
plotting. 
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Figure B: Evolution of the Raman spectra from nK+C8n- (bottom) to hydrogenated nK+C8(n-m)-Hm (top) in the first stages 
of sp3 defect site formation of the KC8 poly-crystal. Complete set of measured points as a function of H2O exposure 
time.  
The labels indicate the spectral data sets based on the raw data deposited on the ReFUBium repository: 
http://dx.doi.org/10.17169/refubium-32405 

 
The apparent persistence of the Cz modes both in Fig. 1c and Fig. S2 led to misinterpretations concerning 
the structure of the intercalated graphite. Any conclusions on the structure of the intercalated graphite during 
gas exposure that were drawn from the disappearance of the Cz mode are invalid. Especially, pathway i) in 
Fig.2a of the paper is not supported by the measured data.  
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Figure C: SI Figure 2, hydrogen and oxygen addition to GICs based on single spectra presentation: In situ Raman 
spectroscopy of KC8 exclusively exposed to a) molecular hydrogen H2 and b) molecular oxygen O2. The Raman spectra 
indicate a) intercalation of molecular hydrogen without covalent addend binding and b) oxidation of the GIC in the case 
of its exposure towards oxygen, respectively.  
The labels indicate the spectral data sets based on the raw data deposited on the ReFUBium repository: 
http://dx.doi.org/10.17169/refubium-32405 

 
During our continued analysis of the published data we discovered other issues. The spectra in Fig. 1d, at 
the bottom of Fig. 2b (grey spectrum), and Fig. 4b are identical although they are described as different data 
sets. It turned out that this spectrum was taken on a different sample invalidating the analysis of the D 
bands. The reason for this error needs to be clarified.  
 
Based on these findings we come to the conclusion to retract our paper. 
 
I apologize for this unfortunate matter and remain with best regards, 

 
 
 
Prof. Dr. A. Hirsch 
Speaker SFB 953 
 
 
 
 

 


