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Water Cluster Distribution under Ambient Conditions and Dissocia-
tion of H"(H,0), (h=4~16) Using Mass Spectrometry in Atmosphere
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Abstract The distribution of water clusters under ambient conditions was first tested using a triple-quad-
rupole mass spectrometer coupled with a dielectric barrier discharge ionization source. The water exists as
clusters rather than a single molecule under the ambient conditions, and the cluster distribution is dependent
on the humility of atmosphere, or the water vapor pressure. In addition to the cluster with the magic number
n=21, H+(H20),, was also observed in the ambient condition, and H+(H20)4, H+(H20)10 and H+(H20)15
were found more stable according to the experiment. The dissociation products of H'(H,0), (n=4~16)
clusters were further studied with a collision induced dissociation (CID) method. The product ions were
mainly H'(H,0), (#=4~6). The CID products of H'(H,0);, with the collision gas pressure were also
studied.
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Figure 1 Structure of DBD experimental equipment
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Figure 2 (a) Mass spectra of DBD products with desiccant in discharge area (a) and (b) without desiccant in discharge area
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Figure 5 Relationship between the distribution of H'(H,0), and the DBD time
(a) 95 s after discharge, the temperature at discharge area is 303 K; (b) 190 s after discharge, the temperature at discharge area is 308 K; (c) 285 s after discharge, the

temperature at discharge area is 311 K; (d) 380 s after discharge, the temperature at discharge area is 313 K. Room temperature is 297 K
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Table 1 Energy calculation of structures showed in Figure 3
E“/hartree Ezpveb/hartree

3a —306.23709956 —306.129350

3b —306.23183057 —306.126298

3c —306.22996160 —306.126406

“Calculated energy; * the energy corrected with zero-point vibrational energy.
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Figure 6 Mass spectra of CID products of H'(H,0),
a:n=06;b:n=10;c:n=12;d: n=13;e: n=14; f: n=16
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