Optical Studies of Brown Carbon (BrC) Formation
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« Methylglyoxal (MeGly) is a volatile organic compound (VOC) released primarily from
the oxidation of isoprene over land, as high as 140 Tg/yr , with an atmospheric lifetime
of approximately 1.6 hours from losses to photolysis, OH oxidation, and secondary Imaginary value of refractive index, measured after 45 days of dark aging, as a function of pH.
organic aerosol (SOA) formation [2]

» Produces 8 Tg/yr of secondary organic aerosol (SOA) [2] V. CONCLUSIONS

* \We find absorption increases overall as the solutions age in the dark.

* We find that brown carbon produced from methylglyoxal and ammonium/ammonia
solutions display higher rates of browning as the pH of their reactants Is increased

D\ P k= 1.8%10* M/atm  Presence of ammonia increases k value while high concentrations of sulfuric acid decreases
— Evolution of MeGly/NH,*/NH, BrC over time at various pH levels by mixing methylglyoxal k value
(MeGly) with varying combinations of ammonium sulfate (AS), sulfuric acid (H,SO,), ammonia : : : . L :
(NH,), and sodium sulfate (Na,SO,). Atmospheric aerosol is found to exist at acidic pH levels < 4; this can help constrain our

models of aerosol absorption. [6]

* By retrieving the refractive indices of aerosols produced and reacted under varying
conditions of atmospheric composition, we can improve prediction of aerosols’ effect on
NH, ‘ NH,* (\ radiative balance, air quality, and climate variability and change.
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