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Clusters and azeotrope + Collision induced association, studied by
Liquid-ionization MS/MS.
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Fig.1 Schematic diagram of Liquid-ionization (LPI) tandem mass spectrometer with a
device for introducing a liquid sample.
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Fig. 2 Photographs around the needle tip, showing a): pale light emission and
b): a strong discharge.
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Fig. 3 Influence of Vg (0.94~1.02 kV) on LPI mass spectra of pure ethanol
(99.5 wt%) at a constant sample flow rate (Fs: 20 pL/h).
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Fig. 4 LPI mass spectra of the pure ethanol, a): measured with water in an argon
cylinder. b): Water in the argon gas was reduced by flowing it through a column packed
with P,Os (Sicapent, Merck). The insets show LPI mass spectra of background (=water).
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Fig. 5 LPI mass spectra of the ethanol with a small amount of water (Vg : 0.98 kV, Fs : 25
uL/h); a) : observed by Q1, and b) : observed by Q3.
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Fig. 6 LP1 mass spectra of the ethanol with the least amount of water measured
at Ve of 1.01 kV and Fs of 8 L/h, a) : observed by Q1, and b) : observed by Q3.
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Fig. 7 LPI mass spectra of mixtures of acetonitrile and water. Mixing ratios (molar ratio of
acetonitrile to water) are; 3:1 for a) and b), and 2. 3:1 for ¢). Ve : 1.24 kV for a), 1.28 kV for
b) and 1.35 kV for c). Fs: 8 uL/h for a), 10 puL/h for b) and 10 pL/h for c), respectively.
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Fig.8 LPI mass spectra of azeotropic mixture of acetontrile-ethanol. Influences of
experimental conditions. a): Ve =1.16 kV, Fs= 10 uL/h. b): Ve =1.20 kV, Fs= 8 pL/h.

(Fig.8a) . CoHsOH @ I E (ionization energy) 7% 10.5eV (Zxf L, CHsCN @ IE 7% 12.2 eV
EFEWTZD, =& ) — LD Penning A A AL LT W LD, EEXLNL(T
oM EE LS 788kimolt 2D T E M UMIEIRICEB N TIEER RN E VR D), TH
)= DHBTHa 7T e NBITRISICE Y, e Ak & 7 — L (cluster) 234
KT B EVWZL D, Ve ZHIT L Fig8b DX ol X ) — /L7 XD cluster 2355 £ 72 <
RHEDIE, AFUNEHBILV RGN —2 520N THMT 5720 T, —F 1-1 (3
WORAHITE) D LEERZEBRLTEY, 2D ORERIT, BERIRE YV 7 A
=N TICRIE T DI OIS, 22 R L T0nDHENR LI,

BTN
1) M.Tsuchiya, H. Kuwabara, Anal. Chem., 1984, 56, 14-19.

2) M.Tsuchiya, Mass Spectrom. Rev. 1998, 17, 51-69.

3) M.Tsuchiya, The Encyclopedia of Mass Spectrometry, Vol.8, ed. by M.L.Gross et al., Elsevier 2006,
378-388

4) M. Tsuchiya, Y. Shida, K. Kobayashi, O. Taniguchi, S. Okouchi, Int. J. Mass Spectrom., 2004, 235, 229-241.
5) M.V. Kosevich et al., J. Mass Spectrom., 1998, 33, 843-849.
6) M. Kaneda et al., J. Chem. Phys. 2010, 132, 144502 1-6



