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Topics

Instrumentation: Chip FAIMS/Triple Quad
Chip FAIMS vs. FAIMS

Rapid CF/DF scans (10-100x faster than
with conventional-sized FAIMS cells)

Effects of modifier gases and solvent
vapors on separation of isomeric ions



Instrumentation

e Custom Owlstone FAIMS chip

« Agilent 6460 triple quadrupole mass spectrometer

« Custom Owlstone FAIMS waveform generator:
— DF up to 350 Townsends (DV to ~600V,, 60kV/cm)
— CF -30 to 30Td (CV -50 to +50V)




Chip FAIMS vs. Conventional FAIMS

20X narrower gap, 2.5x wider
channel, 100x shorter path

DV to 5000 Vp @ 2 MHz DV to 600 Vp @ 27 MHz
— 25 kV/cm, 150 Td — 60 kV/cm, 350 Td



CF/DF Scan: m-phthalic acid [M-H]
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Rapid CF/DF Scan
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FAIMS w/ Modifier Gases (CO,)
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Chip FAIMS w/ Modifier Gases (CO,)
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Signal Intensity (Counts)

Chip FAIMS - 25% CO, at DF= 255 Td
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Effects of Solvent Vapor on FAIMS

* [ONn-neutra

» Differing c

molecule clustering

uster sizes due to asymmetric field

o @ Lower field, “cooler” lons — “clustered” lon

o @ Higher field, “hotter” lons — “bare” lon

[I(m]i . N [Iorz]i ¢ (Solvent),

High Field Low Field

* Different ions may cluster differently

o |somers

o Different ions ( M-, [M-H] - ) from same compound

Rorrer, L.C. lll; Yost, R.A. Int. J. Mass Spectrom. 2011, 300, 173



Adding Solvent Vapors — FAIMS

Dried Nitre@e®00 ppm Waier ~15,000 ppm Metheé

m-Phthalic Acid
ro-Phthalic Acid
p-Phthalic Acid
o-Phthalic Acid

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 64 66 68 70
Compensation Voltage (Volts)

Increased Resolution of [M-H] Ions of Phthalic Acid Isomers with Solvent Vapor

[T
4 6 8

Dried Nitrogen
cv R, R,

- 737V

0- 8.99V :
p- gl45 Lr 2? Q

Rorrer, L.C. lll; Yost, R.A. Int. J. Mass Spectrom. 2011, 300, 173




Adding Solvent Vapors — Chip FAIMS

« Consider ion/solvent interactions in chip
FAIMS vs. conventional sized FAIMS ...

— 10x higher RF frequency
— 100x shorter path
— 20x narrower gap
— 2 - 4x higher field

« WIll we see the same
effects?
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Chip FAIMS — 31,000 ppm MeOH at DF= 255 Td
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Effect of Temperature — 31,000 ppm MeOH

265+

245+

225+

205+

DF (Td)

185+

165+

145-

125

150°C

O_
m_
p-green
VT

CF (Td)

265-

245-

225+

205

DF (Td)

185+

165+

145-

125

50°C




260+

240+

220+

DF (Td) 200

180+

160+

140-

<7

—_

260+

240+

2204

DF (Td) 200

180+

160+

140

CF (Td)

160000
170000

140000
130000
120000

APCI
% Chip FAIMS =

220+

110000
100000
90000
80000
70000
]
50000
40000
30000
20000
10000
-0

Carvone

750000
700000
650000
600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000

= Methyl

Anthranilate

DF (Td) 200}

180+

Vanillin

160+

-2 -1 1 2 3
. CF (Td)

260
240-
220
MethleF (Td) 200
Salicylate ™
160
140

2 4 TR

CF (Td)

7500
7000
3500
3000
2500
2000
1500
1000
-0

240000
230000
220000
210000
200000
190000
180000
170000
160000
150000
140000
130000
120000
110000
100000
90000
80000
70000
60000
50000
40000
30000
20000
10000
-0




Summary

» Chip FAIMS Is an ideal combination with
a triple quad

- Chip FAIMS vs. FAIMS —

— 20x narrower gap, 10x lower voltages
— 100x shorter path, 20x higher frequency

* Provides complete CF/DF scans on the
LC/MS time-scale (ultimately <10 sec)

» Adding modifier gases or solvent vapors
significantly improves ion separation
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