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Abstract: The number of chlorine atoms, n, is stoichiometrically related to the ratio of peak intensities of the lowest mass to highest-mass molecular ions in ideal molecular-ion clusters displayed in the mass spectra of Br and Cl containing compounds. Intensity ratios for the end peaks of the cluster are independent of bromine and equal the nth power of three. For ratios of one, 3, 9, 27 and 81, the values of n are 0, 1, 2, 3 and 4, respectively. When real clusters are peak-normalized, n can be found by cluster analysis of compounds containing C, H, O, N, Br, and Cl. Given a cluster of molecular ions, students can find the number of chlorine atoms in these compounds directly from the normalized intensity of M, the lowest-mass molecular ion, and the number of bromine atoms from the number of peaks in the cluster. The chlorine rule is a useful tool in the sophomore-level spectral analysis of organic unknowns containing multiple chlorine and bromine atoms. This seminar covers practical methods of analyzing the low-resolution mass spectra of aromatic compounds for chlorine and bromine and covers theoretical aspects of the general problem, leading to the chlorine-rule equation.
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