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Novel Chemical Ion Source for a High-Field Asymmetric Waveform Ion
Mobility Spectrometer Used under Ambient Conditions
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Abstract: To satisfy the requirements for a high-field asymmetric waveform ion mobility spectrometer (FAIMS), a
novel ambient direct current corona discharge chemical ion source is put forward. It consists of an inner line electrode,
an outer cylinder electrode, and a traction electrode. The inner and outer electrode radii are 0.08 and 2 mm,
respectively. There are four slots in the cylinder electrode for injection of samples and traction of ions. The mass
spectrum experiment results show that chemicals, such as acetone, ethanol, aniline, N,N-dimethyl formamide, dimethyl
methylphosphonate (DMMP), ethyl acetate, formic acid, acetic acid, and phenol, can be ionized well. Electrometer
experiments show that the ion source can produce a stable ion current. By analysis of the mass spectra, we found that
the main ions were same at different time indicating that the ion source is stable. The ion source was fabricated on a
silicon substrate by inductively coupled plasma (ICP) etching, which demonstrates that the structure is compatible with
micro-electro-mechanical systems (MEMS) technics. The ion source is small, has a simple structure, is non-radiative,
stable etc. It satisfies the requirements for FAIMS and can also be used in an ambient mass spectrometer (MS), micro
MS, and ion mobility spectrometer (IMS).
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Fig.1 Scheme of FAIMS
U: applied voltage, o: mobility of the ion
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Fig.3 3D structure scheme of the ion source
(a) traction electrode, (b) outer electrode, (c) inner electrode,

(d) epoxy resin board, (e) bakelite board, (f) pressure plate,
(g) retaining plate, (h) screw, (i) sleeve gasket
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Table 1 Analysis of MS experimental data

Chemicals miz(I) Assignment
acetone 59(100%) [M+H]*
117(37%) [M+M+H]*
N,N-dimethyl formamide 74(100%) [M+H]*
147(47%) [M+M+H]*
aniline 94(100%) [M+H]*
ethanol 47(22%) [M+H]*
93(100%) [M+M+H]*
ethyl acetate 61(32%) [M+H-COJ*
89(100%) [M+H]*
106(20%) [M+H+NH;]*
177(29%) [M+M+H]*
DMMP 125(100%) [M+H]*
249(7%) [M+M+H]*
formic acid 45(100%) [M-H]J~
62(42%) [NOsJ”
acetic acid 59(100%) [M-H]~
62(33%) [NO;J~
119(21%) [M+M-H]"
phenol 65(35%) [M-H-CO]J"
93(100%) [M-H]J~

I is relative intensity of the produce ions.
M denotes the corresponding chemicals.
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Fig.11 Scheme of fabrication process
(a) drilling holes in the glass, (b) ICP etching from the bottom, (c) bonding with the bottom glass, (d) ICP etching from the top,

(e) bonding with the top glass
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