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Motivation

In the presence of humidity, agglomerates of single primary particles (PPs) and/or chemically-bonded ones (aggregates) restructure, forming smaller
and more compact structures.>? This is known to affect the fluidization® and spray drying* of soot. Here, the evolution of silica morphology and mobility
size distribution processed under humid conditions is monitored for the first time and compared to humidified soot nanoparticles.
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Silica agglomerates are sampled above the flame, diluted and mixed with humid air with varying
temperature to achieve saturation ratios, S, from 0.2 to 1.5. The diluted sample is directed
through two diffusion dryers to a differential mobility analyzer (DMA) and then to an aerosol

particle mass analyzer (APM), a condensation particle counter (CPC) or collected for
transmission electron microscopy (TEM). During tandem-DMA (TDMA) measurements, dry
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agglomerates with mobility diameter, d,, ,, are selected by TDMA before mixing with humid air. >-; 04 -
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Mobility size distribution, mean mobility diameter, d,,,, and geometric standard Relative effective density, p.s/p, of silica agglomerates exposed to different S (symbols) compared to soot
deviation, a5, Of silica agglomerates after exposure to different saturation ratio, S. agglomerates® with smaller PP standard deviation, a,,,,(dot broken line) and agglomeration theory® (solid line).
Mass-mobility Relationship of Restructured Agglomerates measured by TDMA [7]
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Restructured silica (green) and soot? agglomerate d,,/d,, (red)

as function of their d,, ,/d,, measured by TDMA (filled symbols) and fitted to a scaling law (broken lines).| Mass-mobility relationships measured here by TDMA (lines) are validated against APM (symbols).
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