IR SOP for biodiesel qualitative analysis
Updated by:  Aaron Socha 12/18/23


A. Run Sample
1. Log into computer with Queens credentials
2. Log into Perkin Elmer Spectrum IR software with user name: student, password: student 
3. Place sample on diamond sample window
4. Name sample in Sample ID field
5. Unclick ‘preview’
6. Select accumulation 3 scans and the frequency range (4000-450 cm-1 is default and OK for routine use)
7. Click Scan.  A green bar should appear that indicated the IR is running
a. Note: if reboot is required at this point, you must power down the computer (do not restart), then power down IR by unplugging red taped power cord behind IR labelled ‘reboot’.  Wait 20 sec.  Plug back in.  Then restart computer
8. Clean diamond sample window with solvent and kimwipe after each use



B. [bookmark: _GoBack]Data processing:
1. Open View/Data Explorer from main toolbar
2. Samples view will show overlay 
3. You can view individual files by selecting
4. You can delete individual files from the sample view to not show them in the overlay
5. To peak pick, hover cursor over peak until a box appears with wavenumber and % transmission (%T), then right click and select either label peaks or label this point.  If latter, select OK to next window
6. Right click anywhere in the blank part of the spectrum to select Copy to Clipboard and paste into MS Word or Powerpoint


*** Important to LOG OFF Spectrum Software after use.  This will minimize need to reboot each time you log in.  Use File/Exit to log off Spectrum.




C. Data Analysis:

Ethanol, biodiesel and triglycerides (TG) have a lot of overlapping peaks, but the peaks highlighted in yellow below can be used to distinguish biodiesel from TG and thus get a qualitative result of a reaction after brief phase separation.

Ethanol standard spectrum:
3324, 2971, 2883, 1377, 1085, 1049, 882 cm-1.  See below.  The peak at 3324 can be used to determine if you have A LOT of ethanol in your biodiesel.  Not very practical useful.  GCMS or NMR will be a better analytical tool for ethanol in biodiesel quantification.
[image: ]
Glycerol standard spectrum:
[image: ]

Note there are no peaks in the 1600-2000 cm-1 region in either ethanol or glycerol, as these result from carbonyl groups not present in these molecules.


The carbonyl group (carbonyl region) will be used as the primary point of reference.  In biodiesel it appears at 1737 cm-1 and in TG it appears at 1744 cm-1 (1).  A secondary point of reference are the peaks at 1178/1160 cm-1 (the fingerprint region).  See below for details.

Biodiesel standard spectrum:
2924, 2852, 1737, 1463, 1373, 1178
[image: ]
Triglyceride (Soy) standard spectrum:
2922, 2854, 1744, 1460, 1160, 723 cm-1
[image: ]









Enlarged spectra of biodiesel and TG.  Carbonyl region
1737 (biodiesel, C=O)
1744 (TG, C=O)
[image: ]

Enlarged spectra of biodiesel and TG.  Fingerprint region
1178 (biodiesel, OCH2CH3)
1160 (TG)
[image: ]


Reference:  1. Samanta and Sahoo, BioEnergy Research 2021, 14, 163-174 
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