Key Organic Acids
in Ambient Air & Motor Exhaust Samples
* Monocarboxylic acids (30% total acidity)
m formic {(C1), acetic (C2)
* Dicarboxylic acids (C2-C4: ~80%)

m axalic (C,), malonic (C,™), succinic (C,), fumaric (hC,®), glutanc (C"), adipic (Cg™), pimelic (C,),
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* Hydroxycarboxylic acids
= glycolic (hC,), lactic (hC,), malic (hC,)

* Ketoacids
m pyruvic (Pyr), glyoxylic (Gly); ketomalonic
# Aromatic acids
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m benzoic (benz), phthalic (Ph); isophthalic (I-ph); terephthalic (t-ph); metaphthalic {(m-ph); methylphthalic

* The accurate and efficient determination of LMW organic acids in both ambient air samples and
emission samples is crucial to the understanding of many aspects of air quality and health related issues.

* CE procedure with indirect UV detection was successfully implemented in the routinely analysis of a

RESULTS & DISCUSSION

variety of water-soluble organic acids in urban atmospheric aerosols and vehicle emissions. * Low C, monocarboxylic acids (formic, acetic and propionic) not observed by GC-MS due to loss during evaporation stages
m The key advantage of CE derives from its greater efficiency and resolution, speed, simplicity, and * Confirmation of dicarboxylic acids from C, to C,,, including glycolic, lactic, malic and maleic
economy compared to more  conventional chromatographic techniques. * Confirmation of aromatics such as benzoic, phthalic, isophthalic, terephthalic and methylphthalic.
= However, CE with indirect UV detection lacks the analytical specificity for individual organic acids, 0.02 - o
which sometimes results in identification and quantification difficulties. e 5
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*+  Atmospheric fine particulate matter (PM) plays a key role on climate issues and health problems. g 15l -‘g : e - % 3 e ; ~;'“1 : B
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» OC represents a large variety of organic compounds. 4 o b . :
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*+  Given the potential importance of carboxylic acids, their accurate and efficient quantitation is crucial to the Tims (min}
understanding of many aspects of particle chemistry. Fig. 2. CE Example of Toronto collected PM
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min. 450
# Gas-phase vehicle exhaust samples collected on KOH-coated quartz fibre filters were extracted with 10 mL of D.I. in an ultrasonic ” ’:
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e | v Fig.3. GC-MS Example of Toronto collected PM Fig. 5. GC-MS Example of Vehicle Emission Sample
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D007 1.d. x 30 mx 0.25 mmj, < GC-MS was used to definitely identify a various water-soluble organic acids in airborne fine PM and vehicle emitted samples.
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3 . By i E o TTAB, pH 6.2 (14.4 mM Bis- DERIVATIZATION min and then to 300°C at % These results confirm the presence of acids previously determined by CE with indirect UV detection and are in agreement with the
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4 i 8. |i 5 (4 5 HEER 57 cm (30 cm ko detector) - 5873, scan mode (range %+ CE separates major mono- and dicarboxylic acids, but the minor ones are either unresolved or not detected due to their low
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s || G "~ % Temperature: 25 °C Nist98 library <+ CE analyses are significantly faster and cheaper. Therefore, if attention is focused on the major organic acids, CE is a quite valuable
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b ?Eéf f,ff{,E'lﬁ'”””Et‘ Kawamura ef al. {1993) “+ As expected, MS in combination with GC proved to be a useful tool for solving varied types of analytical problems (e.g. peak purity),
Figure 1 ' confirmed structure identity and provided mass spectral information.
E. Dabek-Elotorgynska of al, [, Chrematogr, A 910 (2) (2001) : i : z : ) i i SO AE 8
131.345 <+ However, unlike analysis by CE, GC-MS is a time consuming multi-step procedure, which requires a derivatization step and could

incorporate artifacts in the sample, as evidenced by the baseline in the chromatograms.



