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Effects of Functional Groups on Ionization and
Fragmentation of Dyestuffs by ESI-MS/MS
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Abstract. Mass behavior of electrospray ionization and fragmentation mechanism of 4 harm-
ful textile dyestuffs (direct red 28, basic red 9, disperse blue 1 and disperse yellow 1) were
discussed using electrospray ionization-tandem mass spectrometry (ESI-MS/MS). Experi-
ments demonstrate that polar groups in molecule affect the ionization behavior of strong po-
lar dyestuffs (direct red 28 and basic red 9). But for weak polar dyestuffs (disperse blue 1
and disperse yellow 1), the electron-withdrawing groups and electron-donating groups have
great effects on the ionization behavior. Most characterized ions are even-electron ions (EE)
due to soften ionization of ESI. The chromophore groups in the researched dyestuffs, such
as azo, triphenylmethane, anthraquinone and nitrobenzene are found to cleavage in the

mode of collision induced dissociation (CID). In ESI-MS/MS spectra, there are two main
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fragmentation pathways of a EE: one involves loss of an neutral molecule to yield another
EE, and the other involves loss of an neutral radical (EE’. ) to yield an odd-electron ion
(OE.). Beside, the molecular mass (m/z) of both EE and OE. are found to follow their
corresponding nitrogen rules in accordance with the nitrogen atoms contained.

Key words: textile dyestuffs; functional groups; electrospray ionization-tandem mass spec-

trometry (ESI-MS/MS) ; nitrogen rule; fragmentation pathway
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Fig.3 Product-ion spectra(a) and scheme of the proposed fragmentation pattern(b) of basic red 9
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Fig. 4 Product-ion spectra(a) and scheme of the proposed fragmentation pattern(b) of disperse blue 1
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Fig. 5 Product-ion spectra(a) and scheme of the proposed fragmentation pattern(b) of disperse yellow 1
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