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The following summary and attached paper detail the research of  
Yijiao Jiang and Michael Hunger at the University of Stuttgart, Ger-
many.   The UV/VIS  measurements in this research were taken with 
Avantes’ AvaSpec 2048 spectrometer, Avalight DH-S deuterium halo-
gen light source and FCR-7UV200-3-SR-S1 reflection probe. 
 
Introduction 
The process of converting methanol to olefins on solid acid catalysts 
was developed as a route to produce light olefins from natural gas [1].  
During the last decades, increasing efforts were made to clarify the 
mechanism of the methanol-to-olefin (MTO) conversion on acidic zeo-
lite catalysts under industrial conditions by modern NMR spectroscopic 
techniques [2, 3]….To gain more insight into the formation of organic 
deposits on MTO catalysts, the novel in situ MAS NMR-UV/Vis tech-
nique [4] combined with on-line gas chromatography was applied in 
the present work. 
 
Conclusion 
While solid-state NMR spectroscopy allows quantitative studies of the 
C carbon atoms in different chemical environments, such as alkyl 
groups and aromatic rings, UV/Vis spectroscopy is sensitive for differ-
ent aromatic compounds, such as polyalkylaromatics and polycyclic 
aromatics. The most important coke deposits observed by UV/Vis 
spectroscopy are polycyclic aromatics with chain-like topology, such 
as polymethylanthracenes.  The detailed position and shape of the 
UV/Vis bands of these compounds were found to depend on the 
amount of coke deposits.   
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The AvaSpec 128 spectrometer offers exceptional value and performance 
for applications in the VIS and NIR wavelengths (360-1100) and good 
signal to noise performance. 
 
One common misconception about spectrometer specifications is that 
more pixels make a better instrument.  While more pixels certainly can 
enable higher resolution, not all applications require this resolution.  With 
128 pixels, the AvaSpec 128 is limited to 1.5 nm (FWHM) resolution at 
best, but for visible and NIR applications from 360-1100, this instrument 
has some real advantages.  
 
The reality of a CCD detector is that its native sensitivity is optimal in the visible range (around 500 nm).  
Above 800 nm, its sensitivity drops drastically such that it may not be a good choice for NIR measurements.  
For this reason Avantes offers the AvaSpec 128 which is based upon a 128 pixel photo-diode array detector.    
This instrument can be configured with a variety of slit and grating options so as to offer as much as 740 nm 
of range (360-1100).  The AvaSpec 128 is limited to the VIS and NIR and its performance in these regions of 
the spectrum is quite stable; in fact, outperforming the CCD in the NIR.  The instrument boasts a favourable 
500:1 signal to noise ratio and the detector is capable of integration times as low as 0.06 ms.  Best of all the 
AvaSpec 128 is Avantes’ lowest priced instrument starting around $2200 (list).  
 
The AvaSpec 128 is an excellent choice for research and industrial applications requiring fast measure-
ments, good signal to noise performance and sensitivity in the NIR.   Avantes customers use this instrument 
for a variety of applications including chemometric quality control  in the NIR, product color measurements 
and irradiance measurements on LEDs and other light sources. 
 
For more information about the AvaSpec 128 or any of our other spectrometers, light sources or fiber optic 
accessories, please contact us at 1-866-678-4248 or infoUSA@avantes.com. 
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Click Here and Avantes will send 
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