
Available online at www.derpharmachemica.com 
 

 
 

 
 

 
Scholars Research Library 

 
Der Pharma Chemica, 2013, 5(1):256-263 
(http://derpharmachemica.com/archive.html) 

 

 
 

ISSN 0975-413X 
CODEN (USA): PCHHAX 

 

256 
www.scholarsresearchlibrary.com 

Scientific fraud and its implications on electrochemical and corrosion science 
research 

 
K. F. Khaled1,2 

 

1Electrochemistry Research Laboratory, Ain Shams University, Faculty of Education, Chemistry 
Department, Roxy, Cairo, Egypt 

2Materials and Corrosion Laboratory, Taif University, Faculty of Science, Chemistry 
Department, Roxy, Cairo, Egypt 

_____________________________________________________________________________________________ 
 
ABSTRACT 
 
Misconduct in experimental electrochemical and corrosion research does not appear to be on the increase. 
However, ‘gamesmanship’ does appear to be becoming more frequent. All of these activities are awful for science 
because of the impact they have on public trust of science. They are also terrible for people who become involved – 
the scientist who commits misconduct. We expects ethical behaviour from scientists. Ethics implies being a good 
person and being good at one’s profession. The common view appears to be that the majority of scientists aspire to 
achieve these high standards. In recent years, issues of academic honesty, including data fabrication and 
plagiarism, have become hot topics among university faculty. Many universities are trying various tools such as 
plagiarism-detection software in order to rampant what some describe as an explosion of instances of plagiarism at 
the university level. A new technique has been suggested in this study that include using digitizing softwares to 
develop a proposal that involves conducting data audits of submitted manuscripts to prevent publications of 
fraudulent work. This new tool has been used to investigate an article published in Electrochimica Acta 52 (2007) 
3588–3600 which was selected to be a raw model for fabrication of data. 
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INTRODUCTION 
 

Scientific research has typically been founded on high ethical standards established by researchers in academia and 
health care research institutions. Scientific fraud, an act of deception or misrepresentation of one’s own work, 
violates these ethical standards. It can take the form of plagiarism, falsification of data, and irresponsible authorship. 
Scientific fraud has been attributed to misdirected attempts to attain high levels of personal and professional success. 
Researchers so prone commit scientific fraud in a search for promotion, status, tenure, and the obtaining of research 
grants[1].  
 
Scientific research is widely believed to be the pursuit of objective truth with a view to providing benefits for 
mankind. The pursuit of truth is through the development and testing of hypotheses using reliable methods. In this 
respect, electrochemistry and corrosion studies are not different, for while their principal aim is to decipher the 
electrochemical phenomena and their effects, this is done with the purpose of discovering the ‘truth’ behind these 
phenomena towards a particular material[2]. 
 
Fraud and is not new in science. According to Dworkin [3], historical examples of it can be found in the works of 
Ptolemy, Newton, Mendel, and Sir Cyril Burt. Ptolemy has been accused of lifting his observations from an earlier 
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astronomer’s work. In his Principia, Newton has been accused of making facts fit his theory. Mendel’s observations 
regarding pea plants have been questioned by scientists, because his results were too perfect. Sir Cyril Burt and co-
workers were found to have fabricated data, , to support his ideas on the relationship of intelligence to class 
stratification among British society[1]. 
 
There is evidence that scientific fraud is becoming a problem in electrochemical and corrosion research. Scientific 
fraud can be defined as deliberate or unintentional. If deliberate, it is a conscious act of deception in science. It is the 
passing off of false information as true and, as such, is a misrepresentation of empirical and/or other evidence[1, 4, 
5]. It can take several forms, e.g. plagiarism, falsification of data, fabrication of data, and irresponsible authorship. 
Plagiarism, known as literature thievery, is the practice of taking others’ ideas and writings and passing them  off as 
one’s own work. Falsification of data is the process of altering the data to support a specific outcome. Fabrication of 
data is the making up of data to support a preconceived result. Irresponsible authorship is the process whereby an 
author submits co-authors as major contributors when they were not, or disregards the recognition of a major 
contributor [1, 6-8]. Research misconduct is defined as fabrication, falsification, or plagiarism in proposing, 
performing, or reviewing research, or in reporting research results. In this article we will discuss major 
investigations of a tragic and stunning case of fabrication results as well as falsification of research materials in 
electrochemistry using a new tool that we propose to editors to count on in discovering the fraudulent results in the 
submitted manuscript before passing them to reviewers. As reading of a single scientific manuscript seldom alerts 
scientists, reviewers, editors, and scientific administrators to the fabrication and falsification of data and information 
in this manuscript. Journal article titled “The inhibition of low carbon steel corrosion in hydrochloric acid solutions 
by succinic acid Part I. Weight loss, polarization, EIS, PZC, EDX and SEM studies” cited in Electrochimica Acta 52 
(2007) 3588–3600 has been selected to be a raw model for fabrication of data and we will investigate this article by 
our new tool that conduct a data audits. 
 

MATERIALS AND METHODS 
 

The following software programs have been used in this investigation: 
- Origin Pro from Origin Lab version 8, http://www.originlab.com 
- SigmaPlot 11.0, from scientific computing world, http://www.sigmaplot.com 
- UN-SCAN-IT, Graph Digitizing Software, from http://www.silkscientific.com/ 
The graph digitizing software has been used to get the data used in graphing all figures in the article. SigmaPlot and 
Origin have been used to do some calculations and graphical analysis that prove the fabrication of the data 
 

RESULTS AND DISCUSSION 
 
In this article titled “The inhibition of low carbon steel corrosion in hydrochloric acid solutions by succinic acid Part 
I. Weight loss, polarization, EIS, PZC, EDX and SEM studies” cited in Electrochimica Acta which is The official 
journal of the International Society of Electrochemistry (ISE) with impact factor 3.832 according to journal citation 
report , 2011. Authors claimed that they studied the effect of succinic acid (SA) on the corrosion inhibition of a low 
carbon steel (LCS) electrode in aerated non-stirred 1.0M HCl solutions in the pH range (2–8) at 25 ◦C using weight 
loss, potentiodynamic polarization and electrochemical impedance spectroscopy (EIS) techniques. In this section we 
will investigate some of these experimental tools and by using some graphic techniques available in the software 
described in the materials and methods section to show the reality of these experimental data. 
 
3.1 Fabricated results of weight loss measurements 
Several evidences for the fraud  of the data presented in Figure 1[9]. Visual inspection of Figure 1[9] shows that all 
data is located on the straight lines with zero error percent. It means that all the 160 points of Figure 1[9] are located 
on the straight line, which is experimentally impossible and has never been happened in all literature except those 
articles by the same authors[9-21]. 
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Figure 1- Variation of the weight loss data (in mg cm-2) with the immersion time recorded for a LCS electrode in 1.0 M HCl solutions in 
the absence and presence of various concentrations of SA at 25oC and at different pH values [9]. 

 
Digitizing the curves in Figure 1[9] gives the data in Table 1, inspection of the digitized data in Table 1 shows that 
Figure 1[9] is completely fake as the authors multiply the column y in Table 1 by a constant value to produce the 
different curves in Figure 1[9] from curve 1 to 10, these constants can be obtained by dividing each y-axes by 
another in Figure 1[9], take an example if reader of this manuscript divides B(y)/C(y) tabulated in Table 1, the 
quotion equals a constant which is 1.0632 for all 16 rows in Table 1, the same way in fabrication of results appeares 
when we divide B(y)/D(y)=1.1583 again for the all 16 rows in Table 1, another example , B(y)/E(y)=1.3433, and so 
on. These simple calculations can be made manually using a simple calculator. These constants are calculated by 
dividing y-columns, and in each case we can get a constant value for all points on the curve, which means that the 
authors fabricated these data by multiplying the y-axes by these constant values to cheat the reader. 
 

Table 1: Digitized data of Figure 1[9] proof that the data in Figure 1 is completely fake 
 

 
 
To confirm that the results presented in Figure 1 and Table 1 are fabricated, we plot the digitized data in Table 1 and 
we got Figure 1’ which is exactly the same as Figure 1.  
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Figure 1’: Digitized data in Table 1 
 

The color version of Figure 1’, with vertical and horizontal drop lines clearly indicate the fabrication of the weight 
loss data presented in article [9] and the same fabrication technique has been used in other articles [9-21]. 
 
3.2 Fabrication of polarization measurements 
An example of polarization of measurements is presented in Figure 7[9]. Investigation of the results presented in 
Figure 7[9] shows that all of these results are fake and fabricated and this will be supported by evidences as follows: 
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Figure 7- Effect of pH on the potentiodynamic anodic and cathodic polarization characteristics of a LCS electrode in 1.0 M HCl solution 
containing 0.001 M SA at a scan rate of 0.10 mV s-1 and at 25oC. (1) pH 2; (2) pH 3; (3) pH 4; (4) pH 5; (5) pH 6; (6) pH 7; (7) pH 8 [9]. 

 



K. F. Khaled   Der Pharma Chemica, 2013, 5 (1):256-263 
_____________________________________________________________________________ 

260 
www.scholarsresearchlibrary.com 

Table 2: digitized data from Figure[9] 

 
Figure 7 in the article[9] gives a clear cut evidence on the fraud committed in this article. As can be seen in Fig. 7 
that the curves are identical with little shift to right or left that is too good to be experimental data, to confirm that 
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these results are fabricated and never been experimentally obtained, Fig. 7 was digitized by a computer software to 
get data in Table 2. By simple calulator, inspection of the digitized data in Table 2 shows that Figure 7[9] was 
fabricated by manipulation the x-y data of one curve and multiplying those x-y axes in a constant value. These 
constants are as follow: A(X1)/C(X2)=1.0250 for all the 101 point in the curve (the same value!!!!!), the same 
fabricated data can be confirmed from the constant values of A(X1)/E(X3)=1.0506, A(X1)/G(X4)=1.0944, and so 
on. These constants are calculated by dividing x-axes columns and in each case we can get a constant value for all 
points on the curve (101 points!!). 
 
Another clear evidence to confirm that the results presented in Table 2 are fake, we graphed the digitized data in 
Table 2 and we got Figure 2’ which is exactly the same as Figure 7[9]. The colour version (available online) shows 
clearly the fabrication of the polarization data. 
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Figure 2’: Digitized data presented in Table 2 shows data points on the curve (online color version). 
 

The shifts in the vertical drop lines represent the x- factors that have been used in fabricating the polarization data, 
and the shift in the horizontal drop lines represents the y-factors that have been used in fabricating the polarization 
data. 
 
3.3 Fabricating the electrochemical impedance measurements 
Authors in reference [9] claimed that they perform electrochemical impedance spectroscopy measurements and their 
experimental results are presented in Figure 9[9] which represents Nyquist plots recorded for LCS in 1.0 M HCl, 
Digitizing Figure 9[9] shows the same behaviour described in the previous examples (digitizing data not mentioned 
here to avoid repetition). Inspection of Figure 9[9] shows an extraordinary similarity for curves in side Figure 9. The 
inductive loop described in Figure 9 never happened for LCS in 1.0 M HCl. 
 
Because the examination of a single scientific manuscript seldom alerts scientists, reviewers, editors, and scientific 
administrators to the fabrication and falsification of data and information. Fabrication, in the context presented here 
was away from investigation along more than a decade due to the absence of effective regulations to govern and 
manage scientific fraud. Given the tight-knit nature of many academic communities, and the high stakes involved, 
researchers who are found to have committed fabrication are often effectively (and permanently) blacklisted[22], 
with reputable research organizations and universities refusing to hire them; funding sources refusing to sponsor 
them or their work, and journals refusing to consider any of their articles for publication[22]. 
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Figure 9- Complex plane impedance plots of a LCS electrode in 1.0 M HCl solutions 25oC without and with different concentrations of 

SA at the respective corrosion potentials and at different pH values[9]. 
 

CONCLUSION 
 

Having given a detailed account of this fraud case, we recommend that editors of scientific journals should get 
figures not only as images but also as x-y data. Also, rejection as well as retraction of these fraud articles should be 
made without hesitation in order to keep the reputation of the journal. Digitizing the graphics in the submitted 
manuscripts prior to send them out for review is a new tool that can minimize the fraudulent practice. This article is 
showing the fraudulent activities appeared in articles published in highly reputable specialized journals to encourage 
the scientific community to develop guidelines that prescribe professional conduct in the routine developing and 
publishing of scientific works. More research should be conducted to facilitate the screening tools available for the 
journal editors to avoid the appearance of falsified data in the literature. 
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