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Mobility separation in a planar DMA

i Figure 1 — Planar DMA operation High mpl flow r ration
Overview R Exit orifice’of - Separation of ions is based on electrical gn.gamp ed flo ates sepa atio
New generation planar DMAs ready to be coupled to different Uniform flow 0 particles at mobility mobility (IMS)
MS are tested for transmission and resolution. at velocity U H# K= U2/ LV, . Mobility spectra are obtained by scanning METHODS
The main improvement with respect to previous SEADM DMAs — m— over the voltage difference Vp, between two
is a higher flow rate sampled and delivered to the MS, — — parallel plates . New or modified DMAs with Except for the DMA-LCMS2010EV data (figure 4) the experiments have excluded mass analysis,
achieved without significantly reducing resolution. — — . Planar design allows for delivery of mobility- better outlet geometries relying on ion current measurement of the full free jet formed by the DMA outlet-MS inlet orifice.
DMA transmission is measured and the possible causes for < < selected ions with high transmission from the (se:mplflng Yele 2DIII\D/IrR) Tetra-alkyl ammonium ions are electrosprayed near the sampling orifice of the DMA and drawn by
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Inlet slit for charged particles of - Aerodynamic design is key to operate in - One high flow rate DMA between the two DMA plates. This yields current vs. Vp,, spectra exhibiting sharp peaks. The DMA
several mobilities high speed-high resolution conditions has been coupled to performance is tested with the tetraheptylammonium bromide monomer, THA*, of K, = 1.0 cm?/Vs
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measurement developed by P. McMurry (U. PIES Gou = 1. 1P space by combining an electric and a gas flow field between two parallel plates (Figure 5 ﬁ]{e‘i‘ig@as;?gns 100000+
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IS (Electrospray) 501 @ DMA atM~0.10, THA+ peak at 1250 V models (sampling 0.5 Ipm), its planar design allows for high transmission coupling to g g
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Delivers a flow of = . . » Other DMA-MS developments are reported at ASMS-08 by Javaheri et al (poster 61 sampling), effect of sampled flow when DMA is run at sampled flows (Figure 5) and at different
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T e LT /¥ High transmission measured (~100%) of ions ingested at DMA inlet for a DMA = e charge is negligible (at least at this
S ransmission = lout'fmax delivering 0.8 Ipm sample flow into the MS. Signal limited to 50% of maximum possible 2 '\. \ slow-speed regime, where the sampled
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through the DMA: q,;"ny, ALL the ions entering the DMA are passed ¥ High resolution (> 50) for mobility separation is maintained when delivering up to 2 0,0 "R 05 L iR e 2,0 DMA Voltage (V) =» Measurement of electrophoretic
o= Loy / Gauy to the MS Ipm into the MS. Higher sampling rates through the DMA are possible still at high Sampled flow (Ipm) losses at the outlet is still pending. But
> Further characterization underway on resolution with different DMA outlet-MS inlet designs Figure 5a - Effect of sampled flow on total ﬂg@ - THA + Peak shape the small .depend_e.nce_ of transm|SS|c_)n
i Er S : Y : o B N _ . L . . shift with sampled flow on the fluid velocities in the outlet orifice
Qout improved electrostatic injection of ions and v Transmission needs to be further quantified for the positive effect of external electric transmitted THA* signal, peak resolution and THA (signal drops 15% when they drop 40%)
effect of counterflow drying gas fields to increase ion injection, and of drying counterflow gas classification voltage (AV, deviation from the 3055 V suggests this to be a small effect.

at which THA+ signal is maximum at maximum
A) Loy sampling rate),



