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Fourier-transform near-infrared 
technology (FT-NIR) is used to 
quantify cetane improver and 
impurities such as residual starting 
material concentration and  
moisture level.

Measurement made easy.

Overview
Diesel engines rely on compression and temperature 
inside the combustion chamber to ignite the air-fuel 
mixture, unlike gasoline engines that use an electric 
spark to initiate the combustion process. An important 
diesel fuel indicator, the cetane number describes 
how fast combustion will occur and how easily the 
fuel undergoes auto-ignition. The cetane number also 
influences engine performance and must be within 
certain values to be usable in modern diesel engines. 

Cetane improvers are additive molecules with lower 
auto-ignition pressure and temperature than diesel 
and they are used to ease the auto-ignition of more 

ignition-resistant diesel blends. 2-ethylhexyl nitrate 
(2-EHN) is one of the most commonly used cetane 
improvers.  

The purity and water content of these cetane 
improvers is very critical to the quality of the final 
diesel blend because they are added at the end of the 
process and minimal quantities of impurities can be 
tolerated in the final product. Here we present a study 
conducted on 25 samples of 2-EHN, where material 
purity (i.e., 2-EHN concentration), 2-ethylhexanol (2-EH) 
concentration (precursor for the 2-EHN synthesis) and 
moisture content were quantified.
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Measurement of cetane improver  
purity and moisture content

—
01 2-ethylhexyl nitrate
—
02 Production of 
2-ethylhexyl nitrate 
from 2-ethylhexanol
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Conclusion
This study shows that FT-NIR can be used successfully 
to quantify cetane improver and impurities such as 
residual starting material concentration and moisture 
level. The performance figures presented above would 
be improved by developing a calibration model with a 
sample set that better covers the expected process 
variation and a more homogeneous sample density 
along the calibration range.

Method
Analysis was performed with the following hardware 
and acquisition parameters.
Instrument: ABB FT-NIR spectrophotometer model 
MB3600 equipped with a DTGS detector
Calibration range: 6000-9000 cm-1

Accessory: Heated vial holder
Resolution: 16 cm-1

Scans: 128 
Reference spectra were taken with an empty sample 
position. Chemometric modeling was performed with 
HorizonMB software using the PLS1 algorithm.

Results
Shown in the graphs are calibration curves obtained 
using all of the available training set. Best calibration 
models would be obtained with a reduced range 
calibration or a better sample coverage of the 
required range.

—
01 2-EHN calibration curve
—
02 2-EH calibration curve
—
03 MB3600 with vial holder
—
04 Moisture calibration 
curve

—
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Property Range r2 SECV

2-EHN 98-99.8 (% w/w) 0.986 0.050 (% w/w)

2-EH 0.011-2.33 (% w/w) 0.986 0.050 (% w/w)

Water 0.006-0.058 (% w/w) 0.986 0.050 (% w/w)
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