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Challenges * Capillary ionization methods are currently
. . . . operated in the gas phase, i.e., require
* Design AP ion sources which generate ion P o 5a> P .
. . vaporization of the neutral analyte before
populations closely representing the neutral S
analyte composition in the source I0Nnization occurs
— Investigations of ionization mechanisms * F?r d{rect CAP'D‘I (no .dopants present)
lon Source Transfer Analyzer kinetic control is achieved. Thus complex
* Design AP ion sources which operate , _ _ . : . ' ' ' '
kine’?ically controlled P 1 Energy, the hot zone of primary ion generation — A 5 6 7 1 Region of plasma chemistry (e.g., Corona discharge), VUV mixtures WItE highly realctlve rlleut(;alsh. _
essentially non-thermal chemistry radiation, or laser radiation p;esen_t Cél‘” e accurately a'lﬂ_a yzed. This s
— lonization within reactive matrices (e.g. I I I : : - - ot particular interest to applications In
€.8. 2 Relaxation, the thermally equilibrated zone of the AP ion 2 Charge bound cluster formation, rapid thermal relaxation, leading . _  chom
effluent from smog chambers, ambient air) _ . I to global ion concentration equilibrium atmospheric/environmental chemistry.
source enclosure — a reactive environment - | o | | ) w ;
. Desicn AP ion transfer stages which allow - o _ I I I 3 Equmbra'ted ion popula!tlon is vigorously mlxed..Dependlng on set- * The same arguments apply for cAPECI due
) ? v controlled tran y t of ions from th 3 Turbulence, vigorous mixing of all compounds entering 0.1 up, considerable chemical change occurs (curtain/dry gases, heat) to the high reactivity of superoxide
et the analger Sp.o i : and flowing through the capillary duct — L mbar mbar | 10" mbar 107 mbar 4 Repeating shock fronts generate regions of strongly changin
source to the analyzer region . o e peating 5 5 &Y sins * cAPCl in positive mode using liquid point
L , . 4 Compression/Expansion, ion equilibria shift in response conditions (pressure, temperature) , , ,
— Optimization of ion transfer efficiency lon Source Transfer Analyzer lectrical fields (BC and/or AC dri teollect” and thus direct electrode configurations is fully
(instrument sensitivity) 5 Capture, directing ions to the next stage, ion > toﬁ:ﬁsth'g an(t traannsfé (r)l;ta : riven) “collect” and thus direct ions compatible with cAPI — this method
: Figure 1 Typical i h he analyzer. 1-7 d ical domai din th : , , ,
. . . . temperature rises (> 500 K) igure 1 Typical ion transfer process from the APl source to the analyzer. 1-7 denote typical pressure domains referenced in the text g bGﬂEfItS strongly from 5 dedlcated ion
— Controlled ion activation (reagent ion | o | .
e S Table 1: Rough estimates of characteristic figures of merit 6 The lowered pressure leads to elevated reduced field strengths and activation stage (within domains 4-6)
reactivity) 6 Activation, ion temperature may reach >> 1000K 1000 10° 025 001 300 regarding th fontranser process from the APl source thus collision energies — but also reduced collision numbers | g . ’
7 Dispersion, collision free analyzer region : oo s 0 o oo h | ch (other th lecular d ) bl since the reagent ions are fully thermally
, Z 01 0.1 250 10 8400 2. Addtonally acqured bemween collsons. 7 No chemical change (other than unimolecular decay) possible T +
. 001 : S0 20 30000 . Lty equilibrated [H+(H,0) ]* clusters.
State of Knowledge: | s Cobumeduin Ty =T 32 (-2 9 [H+(H,0),]

1. All common API sources are generating ion
populations, which are thermodynamically
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