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Introduction Experimental Results Mechanism

Currently, there Is no comprehensive model of the Cluster formation via analyte solution only Cluster formation via chemical modifier
electrospray ionization process that explains all nESass spectra of primary amines diluted in 50 % | Addition of ACN to thgas phase
experimental observations New developments, as for agueous acetonitrile solution with 0.1 % formic acid | enhances the formation of [A+’7H]n+(so/v)
example the Bruker nanoBoosten technology, strongly show [M(ACN)H]as most abundant signal. [IM(ACN)HJ*, shown for rhexylamine —ome
suggesthat clusterchemistryis playingan important role The relative abundance of the (AN
in ESlasit doesin virtually all APItechniques observed species Mt ' addition to ACN containin
In the interface region between the ion sourceand the [M(ACN)H]and [M(ACNH[" | H dduct i J
Anal L is depicted for Fbutylamine Similar clusters theMeOHadduct Is

yzerof an APImassspectrometerthe combinationof . . 1 M 1 M detected whenMleOHis added _—
strong electrical fields (leading to high effective ion observations were made with = e = MHACKI elected whenvieLHIS adae charge stripping /

) J ° . aniline and ehexylamine B = e to the gas phase. conservation model
temperatures), the presence of a variety of reactive A: analyte
fﬁgﬁﬁ;niisr’na;? SUS:}C;?ar‘]tté);?;?]h c(:)olgls;(t)ir;r:a;e; |)r\n il:?; % Mixed clusters: chemical modifier and supercharger S: solvenjc / super.charger
C L primariy ’g POP | _ NESmass spectra of substance P (SP) show doubly and triply protonated species. Experimental investigationg with [A+nH]™ (chemical modifiers)
ion & 2 dzNadl $e affected when traveling through this E (solv)

R e , J J different analyte solution and gas phase compositions, respectively, reveal the extent of change in the avera)

aOKsS W2_5® IOHl].Z Nk charge state distribution. Depending on the present compounds, various cluster species are observed. In cofrast to S(/)

Supercharging the primary amines shown above, the ACN adduct [SPEAGBNENnerated to a certain extent onlyACNis added S(g)

The formation of highly chargedions (e.g. protonated as a chemical modifier to thgas phase Thus, gaseous ACN increases the average charge state. In coht:@st,

proteins)is crucialfor MS/MSexperimentsasit Improves = ACNHO ————1 [MeOHR,0 as chemical modifier strongly depletes

the efficiencyof selectivefragmentation methods Many 62 1% DMSQ : 190 DB [SP(ACNYin favor of the doubly [A+(x-1)S+nH]™

e~ protonated species. This significant shift in

studies have shown that certain substances
. [5PMeoH 13+ the charge state ratio is prevented by J [

(superchargers)increase the average charge state of
multiply chargedions when added either to the analyte
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. . _ == spomsoiacnz+  The pronounced generation of
solution or. the backgroundgas of the |o.n sourc.e.(the Z G =3 ISPOMSO)MeOH)I3+ SP(DMSQJ* clusters conserves the [A+xS+nH]"
latter .speC|esare also r.eferred to as chemlcalmodlflers) g S R higher charged species. These effects are
Experimentalobservationssuggestthat there is a more © == seeonize | |argely unaffected by the composition of
generalmgchavnisrrbehindthosetwo approacheSO\A/vardvs — T == isPousoz - the analyte solution (agqueous ACN vs
a a dzLJS NI RithkIthis ghetiganisma a dzLJS NO K| NH A y 3 € é $ votethathe oxicizecans MEOH. HoweverMeOHas solvent [A+(x+1)S+nH]”+
is not the addition of charges,but rather the result of S i rooeaannar " decreases the absolute signal intensities. [S+H]*
chargeconservatiorn 2].
Heterogeneousprocesses iquid art Mixed chemicalmodifiers s e OHaddon i
I—eterogeneouspr(.)cesses.,e.g., at |qu.| "gas inter acgs Simultaneous addition of gaseous ACN BeDHIn varying mixing ratios reveals the :si| theionsource | s
(droplet surtace)will mostlikely play an important role in competitive situation regarding the charged species and charge state distribution, o
the ESlprocesses The importance of consideringsolid respectively. It is found that the amount of ACN present determines the ratio betw ] .. [A+(x—1)S+(n-1)H](”'1)+ [A+xS+nH]”+
surface Interactions came recently into focus upon the the unclusteredand clustered triply protonated species, almost independently of tt L 1" s [l
introduction of & A Yy for8zatibn [3]. Thus,the choice of MeOHmixing ratio. The latter strongly affects the ratio between triply and doubly .| meoHaddition into
inlet stagesfor APIMS (e.g. transfer capillary,nozzle)may protonated species. Changing the reaction time by choosing a different entry port .| _the capillary S,
becomean important parameterfor instrumentoperation the modifier (cf. left figure, source region) strongly impacts on the ion chemistry: i oo [S+H]* S [S+H]* S
as well. These processeshowever are not taken into Adding onlyMeOHuvia the capillary entrance leads to cluster formation with the doi l —
considerationin the presentcontribution as well as the triply protonated species, which were otherwise never detected bel & o ™% to e
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