
Africa has been overlooked when it comes to 

researching Biomass-Burning Emissions (1). The 

chemical characterization of African-specific fuels is 

important to understanding the possible chemical 

reactions that can form compounds dangerous to 

human health (3 & 4). The following experiment took 

extracted filter solutions from burned African-sourced 

fuels and used Gas Chromatography-Mass 

Spectrometry to discover the compounds associated 

with each fuel. The compounds found were compared. 

Many of the compounds identified were present in all 

of the fuels, other compounds were unique to fuels 

such as Olive, Mopane, Mosethla, and Acacia. 

• Understand how derivatizing can make an extracted filter 

solution detectable by the GCMS 

• Be able to produce and analyze accurate 

chromatograms 

• Investigate the chemical makeup of different African-

sourced fuels

• Compare the chemical compounds found in each fuel

• Find unique compounds and compounds that overlap 

between fuels that can be investigated further 

• Understand the future implications for atmospheric 

chemistry and public health 

• Of the fuels that were tested, there were many 

compounds that were present in all the fuels There were 

also some compounds that were unique 

• Dung and Olive had some unique compounds that will be 

further explored 

• The data suggests that when different fuels are burned 

different compounds are produced and released 

• This has implications for possible chemical reactions with 

sunlight and atmospheric gases along with the effects 

that these compounds can have on human health

.
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Preparing Samples For GCMS

• The filters collected from the burning chamber were 

extracted 

• After the particles from the filters were extracted, a 

solution that isn’t ready to be used on the GCMS is 

obtained

• To prepare the samples for GCMS analysis the extracted 

solution was dried completely, then the solutions was 

reconstituted with pyridine.

• Next, the reconstituted solution was derivatized using 

BSTFA

• The final solution was heated for 1 hour and then the 

samples were ready for GCMS analysis 

Why we Derivatize the Solutions 

• Many of the compounds used in this experiment are 

nonvolatile and by themselves wouldn’t be picked up by 

the GCMS

• When derivatizing the hydrogen of the hydroxyl group is 

substituted with a trimethylsilyl group (TMS) (2)

• The TMS group makes the compound more volatile by 

lowering the boiling point

• This allows for the GCMS to heat the compound enough 

for it to vaporize and then be analyzed by the instrument 

Table 1.The Different Compounds Detected in Each Fuel Along with Their Retention Times 
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Chromatogram Results 

• When looking at each fuel's 

chromatogram overlayed on top of 

one another there is a unique peak 

of D-Pinitol in the fuels Mopane, 

Mosethla, and Acacia.

• The D-Pinitol peak for Mopane is 

almost as high as the levoglucosan 

peak. 

• Olive had three unique compounds 

that weren’t found in any other fuel 

• The unique compounds in Olive were 

Tyrosol, Hydroxytyrosol, and 

Scopoletin

• When analyzing all of the fuel’s 

chromatograms overlayed the three 

unique compounds found in olive are 

significant 

Compound Comparison Results

• The fuels analyzed were Acacia, 

Dung, Grass, Mokala, Mopane, 

Mosethla, Mukusi, Olive, and 

Wanza 

• Dung had a different compound 

makeup than the rest of the fuels 

• Unique compounds were found in 

Olive, Acacia, Mopane, and 

Mosethla
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