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Abstract Results ODbjectives

Africa has been overlooked when it comes to Table 1.The Different Compounds Detected in Each Fuel Along with Their Retention Times » Understand how derivatizing can make an extracted filter
researching Biomass-Burning Emissions (1). The Detected in Fuel solution detectable by the GCMS
chemical characterization of African-speciﬁc fuels Is §Compound Retention Time (min) Estimate Acacia Dung Grass Mokala |Mopane |Mosethla |[Mukusi |Olive Wanza . Be able to produce and analyze accurate
i i i i iMannosan 38.1-38.2 (rough est.) X X X X X X X X !
|mportant to understandlng the pOSSIb'G chemical iGaIactosan 36.7-36.8 (rough est.) X X X X X X X X Chromatograms
reactions that can form compounds dangerous to Levoglucosan L5272 : : - : : : - - - » Investigate the chemical makeup of different African-
- - :Catechol 21.7-21.8 X X X X X X X X X
human health (3 & 4)_' The fO”OWIng expeljlment took iResorcinoI 24.5-24.6 X X X X X X X X X sourced fuels
extracted filter solutions from burned African-sourced 'Hydroquinone 25.3-25.4 X X X X X X X X X . Compare the chemical compounds found in each fuel
fuels and used Gas Chromatography-Mass 2‘;‘\'{':;::; e ‘2‘2-1‘42%35 : : : : : ; : : : | |
Spectrometry to discover the compounds associated Coniferyl Alcohol 45.0-45.2 X X X X X X X X * Find unique compounds ar_ld com pounds that overlap
f - netween fuels that can be investigated further
with each fuel. The compounds found were compared. §finaPVLA';°h°' ﬁ-i-f’o-o : : s 2 x & & J
i - - i iLactic Aci : X X X X X X X o : : : :
Many of the compounds identified were present in all 'Glycolic Acid 12.1 X X X X X X X Jnderstand the futL_Jre mplications for atmospheric
of the fuels, other compounds were unique to fuels Tyrosol 32 X chemistry and public health
- . 12-(3,4-dihydroxyphenyl)-ethanol (hydroxytyrosq39.4 X
such as Olive, Mopane, Mosethla, and Acacia. ‘Scopoletin o »
' D-Pinitol 42.3 X X X
\4-methylcatechol 24.8 X X X X X X X X
§pyroga|lo| 31.1 X X X X X X X X
Methods stearicacid | 523 o lox ok . L S T X
| S g Compound Comparison Resul’.ts COnCI USiOnS
Preparing Samples For GCMS ; opan « The fuels analyzed were Acacia,
* The filters collected from the burning chamber were - Dung, Grass, Mokala, Mopane,
4 Acacia - .
extracted e n § Mosethla, Mukusi, Olive, and
| /
« After the particles from the filters were extracted, a 3 rx' | Wanza » Of the fuels that were tested, there were many
solution that isn’t ready to be used on the GCMS is 28 fl | » Dung had a different compound compounds that were present in all the fuels There were
. 2 .
obtained . | makeup than the rest of the fuels also some compounds that were unique
* To prepare the samples for GCMS analysis the extracted 1 /o '|| * Unique compounds were found In Eutr;]g and CI)“V% had some unique compounds that will be
. . . | . . urther explore
solution was dried completely, then the solutions was “‘5 ‘*‘& - _ | AN A -~ Olive, Acacia, Mopane, and P
. . o 1E - — = R — — E— - S — E— ° "
reconstituted with pyrldlne. | 415 416 417 418 419 42 421 422 423 424 425 426 427 428 429 43 431 432 433 434 435 436 437 438 Mosethla T_he data SuggeStS that when different fuels are burned
| | - | B e A ] different compounds are produced and released
* Next, the reconstituted solution was derivatized using 107 |-E17IC Sean Olive. _ S _ _ _ _
BSTEA g Tyrosol Chromatogram Results  This has implications for possible chemical reactions with
o 0 / . When looking at each fuel's sunlight and atmospheric gases along with the effects
* The final solution was heated for 1 hour and then the 15 i X t 9 aved on ton of that these compounds can have on human health
samples were ready for GCMS analysis 12 A chromatogram overlayed on 1op 0

1.2
Why we Derivatize the Solutions :

0.9

| OF . .
a one another there Is a unique peak
l ] ] ]
| | of D-Pinitol in the fuels Mopane,
HO

* Many of the compounds used in this experiment are 08 | | Mosethla, and Acacia. R f
nonvolatile and by themselves wouldn’t be picked up by 06 | . . ererences
05 [ * The D-Pinitol peak for Mopane Is
the GCMS 0.4 L |
034 /] almost as high as the levoglucosan
» When derivatizing the hydrogen of the hydroxyl group is iV .
: : J . Y .g Y 'Y P D‘é = M — == = S St peak. (1) Barker, P. A.; Allen, G.; Bannan, T.; Mehra, A.; Bower, K. N.; Pitt, J.
substituted with a trlmethylsnyl group (TMS) (2) 312 313 314 35 36 M7 e I 2R 21 P2 PR3 R4 V5 V6 RT P8 R B R.; Bauguitte, S. J.-B.; Pasternak, D.; Fisher, R. E.; Lee, J. D.; Coe,
» The TMS group makes the compound more volatile by e » Olive had three unique compounds =o; (CRUBIGINEL Wy PEMEIEL € Joj WSS, = ©, ATl
_ N _ that weren’t found in anv other fuel Measurements of Fire Emission Factors for African Biomass Burning
lowering the boiling point x107 |+ TIC Scan Olive.d y Sampled during the MOYA Campaign, 2020.
. Th|S a”OWS for the GCMS 0 hea’[ the Compound enough 22 . hydroxytyrosol o The Unlque COmpOundS |n Ollve were httDS//dOlOr(]/105194/acp'2020'558
2 - Hydroxytyrosol OH T ' . : . .
: : : rosol, Hydroxytyrosol, and (2) Moldoveanu, S. C. , & David, V. (2018). Derivatization Methods in GC
for It to vaporize and then be analyzed by the instrument 12 Sy et Y o and GC/MS. In (Ed.), Gas Chromatography - Derivatization, Sample
16 e Preparation, Application. IntechOpen.
14  When analyzing all of the fuel’s https://doi.org/10.5772/intechopen.81954
Si 1? chromatograms overlayed the three (3) Akimoto, H., Global Air Quality and Pollution. Science, 2003.
or 0 . . . 302(5651).
Pyridine 038 uniqgue compounds found in olive are | | - o
——— 0e qnifi " (4) Jolly, W.M., et al., Climate-induced variations in global wildfire danger
o o o . SN from 1979 to 2013.Nature Communications, 2015. 6(1): p. 7537.
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