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Overview Results and Discussion APCI and Other Compounds

» The chip-based FAIMS/triple quad instrumental platform is described Figure 11. Chip FAIMS has been applied to other
» Chip-based FAIMS is compared to conventional planar FAIMS compound classes, ionized by both ESI and APCI.

> Capabilities for rapid CF/DF scans (10-100x faster than with conventional-sized FAIMS CF/ DF Scan Speed Solvent Effects on Conventional Pla nar FAIMS

cells) are demonstrated

» The effects of modifier gases and solvent vapors on separation of isomeric ions are The small size of the FAIMS chip and low operational
explored voltages enable more rapid scanning of dispersion fields Adding solvent vapor to the FAIMS cell can lead to clustering of the ions with solvent molecules. The extent B Vanillin
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with a gap width of 100um and a thickness of 700um, as shown in Figure 1 below. The chip is isomeric compounds. As shown in Figure 4 below, a Adding solvent vapor to a planar FAIMS cell leads to dramatic CV shifts (Figures 5 and 6) with no increase in s Mo
powered by a custom Owlstone FAIMS waveform generator that generated a dispersion field comprehensive CF/DF scan can be obtained on the LC peak width (Figure 7), yielding impressive improvements in resolving power and peak capacity. Adding 65*0
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Figure 5. Effect of solvent on FAIMS.
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» Chip FAIMS is an ideal combination with a triple quad
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Future Work

» Ongoing studies are designed to more completely
characterize the performance of Chip FAIMS on the
triple quadrupole system, including transmission,
resolution, and scan speed.

Temperature Effects on FAIMS

Figure 9. Effect of adding increasing concentration of carbon dioxide (top row) and
methanol (bottom row) on separation of the [M-H] ions of three positional isomers
of phthalic acid. The figures on the right illustrate the best separation achieved.

Figure 10. Effect of temperature on solvent effects on Chip FAIMS.
Decreasing the temperature increases the extent of clustering,
but may also decrease ion intensity.
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Methods
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dissolving pure standards in 90:10 methanol:water with 0.2 mM ammonium acetate. (m/z 165) i ' ' Separation | L monomers » Extension of the solvent effect studies to other
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lonization and mass analysis: Samples were ionized by the Agilent Jetstream electrospray W | E | 5] 2051 ‘ z > Application of the Chip-FAIMS-QQQ system to a
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Introduction of solvent vapors into the FAIMS cell: Modifier gases or solvent vapors were " | | | s, < 1451 | [ a—
introduced into the heated counter current gas added around the interface capillary (and , | .
thereby into the FAIMS cell). Control of the flow rates of dry and solvated gases, as shown in e ? 3 z . o ( S . L om ACknOWIedgemntS

Figure 3, permits varying the FAIMS carrier gas from 100% dried nitrogen to solvent-
saturated nitrogen (up to 120,000 ppm methanol (12%), for instance).

. | 50000 opm| % | 31,000 ppm| 31,000 ppm MeOH at DF= 255 Td
[M'H] iOn 7 MeOH MeOH 10000
Dry Nitrogen MS . . 2454 245 2454 2454 |
Figure 3. Schematic of the solvent vapor WERLS) , 5 | " SepB;Ztﬂon w000
delivery system. MKS digital mass flow i L & 2 . » - ™ monomers
Py Cerbon dloxce M7 controllers regulate the flow of dry 205 2051 205 *:::
nitrogen and dry carbon dioxide to the _ _ 5] S o References
Wet Nitrogen MF cell, as well as providing nitrogen and :4000 ,\
carbon dioxide into an HPLC solvent ] b L 165 O 168 ] Barnett, D. A.; Ells, B.; Guevremont, R. J. Am. Soc. Mass Spectrom. a
Wet Carbon dioxide MF degassing bottle containing methanol or g | | e | ﬁ | 4% | i 2000, 11, 1125. W
e ) . OWLSTONE
other solvent. | . | s Rorrer, L.C. lll; Yost, R.A. Int. J. Mass Spectrom. 2011, 300, 173. (\
0 1 2 8 4 2 2 ) ) 3
CF (Td) CF (Td) CF (Td) (Td) CF (Td) 7 IMSC - 9/1 7/2012



