GC-MS Performance of a Laminar Flow API Source Including APCI/PAPI,
APLI and CAPI for Multi-Mode
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State of the art: Laminar Flow Atmospheric Tubular APCI GC-LFIS-Coupling to the MS equipped with APLI, APCI and CAPI Operational GC-coupling
Pressure lon Sources (LFIS) I'l: Hypodermic High voltage Ootim or of 1
= Efficient ion fransmission was demonstrated needle ~— feed To MS APL] [3] — Opfimized TFL ensures the franster of the
by numerical simulations and experiments \ | S | analytes into the LFIS without significant
(continuous gas phase sampling) q UT:?S " Selective photolonization for polyaromatic hydrocarbons loss of separation performance
=  Mass spectrometer sampling inlet determined U \ | Sheath gas- (PAHS)
flow results in laminar velocity profile \ Glass SUpply = More efficient irradiation of the sample flow with APLI in the Analytical performance of the LFIS
= Compared with classical APl sources, . Reactant | \ fube ' i
significant increase of the dynamic ion Ceromic &e;rggneci{{géﬁ% OTdec?nger :_;:lse;];;:;):zzrlievi:; classical APl Sources with orfhogonal — The results presented demonstrafe that the

acceptance volume (DIAV) for APLI is analyte dwell fime in the LFIS does not

observed (See also Session TP04; Poster #068) 1. Theirradiated volume per laser pulse is at least four times larger

lead to noticeable GC peak broadening

as compared to the classical orthogonal geometry

— Efficient irradiation of the sample flow O-ring seal
recess

2. Within the travel time of ~ 200 ms from the TFL exit fo the MS — Nonoticeable memory effects

sampling orifice analyte molecules are at least irradiated with 15

= Controlled heating of the gas flow

Figure 1) Schematic of the novel tubular APCI — MS-determined flow

" Easy cleaning of the source enclosure laser pulses (@ 100 Hz rep. rate; 0.9 L/min flow rate)

= High yields of primary ions with an experimentally optimized geometry —  Upstream gas flow control is essential

= Controlled operation conditions
— The electrical field and laminar gas flow are optimized for the introduction of

— ' ionizati : o : o Figure 3
905. ﬂOV‘./Sr 9gas TemperOTUre.f pnmo.ry lonization primary ions info the reaction area for secondary ionization of the analyte (cf. Sc?hema)ﬁc of the experimental setup CAPIlI (See also Session MPO1; Poster #020) Tubular APCI
region, ion-molecule reaction region Figure 2) of the GC-LFIS-Coupling stage N
including ionizati iti " rk discharge lamp em windowless in the transfer
»  Minimized perturbation of electrical fields at the inlet to the MS including lonization positions for . A= spark discharge lamp embedded dowless — Separation of the discharge area and the
: . . " = capillary
Challenge =  Optimized discharge conditions ﬁg% Reactant gas Nove| 2 analyte flow leads to:
All previous experimen’rs were realized with — Separation of the corona region from the analyte flow SUpply TUbUlC]I’ o((\ = High photon flux on a small illuminated area
. . Cemberature and flow contro CAPI e - Controlled, selective, and efficient ionization
BN _
continuous gas phase sampling. APCI \,056 = Strongly reduced dwell time of ions in the collision region Stable disch it
. . . — Addition of water (ppmV final mixing ratios) in a controlled fashion . . — able disc arge con itions
= Determination of the analytical | - | | Experimental setup: reduces the extent of ion transformation processes in favor
f f LFIS od 1 = Possible addition of reactant gases (e.g. He) into corona-discharge , Perturbing electrical fields af the inlet to
rorman N . . . : . —_ :
performance ot a coupled 1o d gas region through the hypodermic needle LFIS: GC-COUD“HQ. of a kinetically controlled ion distribution
chromatographic (GC) stage using a Hypodermic needle =  Temperature controlled metal block including three tubular = 1Ifedesign c|><f the clzc?mmerciolly ovoilﬁblg transferline (TFL) ] « High temporal and spatial discharge stability characteristics the MS are virtfually absent; the
variety of ionization methods (APLI, APCI, mm feeds or the Bruker Multi Purpose Atmospheric Pressure lon . . ;
a ? y OT IO o. nm ( C N N o o Source (MPIS] 2 stabilize the analytical performance operational parameters of the corona
Capillary Photoionization-CAPI) 2 | AN | i | o = Extension of the heated GC column enclosure close to discharge do thus not impact on the ion
4| Glass tube - C.emer feéd: .COOX'Ol g.U'donce ofthe laser Pegm the intersection of the LFIS feeds prevents analyte loss af . sampling efficiency
| | | —  Right feed: introduction of analyte (coupling of the the walls and peak broadening Work in Progress;
Workflow: 6 (OSS'eC;ZCTgC? mgd'fhm transferline (TFL) coming from GC)
S rounded LHS = The laminar sheath gas flow is accelerated by constricting .
= Realization of GC-LFIS hyphenation 8 Teflon adapter enclosure] = Intersection of the feeds at 10° angle the gas transfer region PAPI (see also Session MPO1; Poster #004, 006) Future aspec:fs
10
=  Fach feed can be used for flow control » Depending on the individual flow settings the analyte Obtimizati - e
ST . - : imization of operational conditions
" Investigation on the chromatographic oV 1000 v 2000 V 5 | flow is determmined by the MS inlet oort . dwell time in the gas transfer region is on the order of 200 - APPI/ DA-APPI P P
. S—— — - verall flow is determine e inlet port pumpin
separation performance Y port pumping 300 ms DA-AP!| and hardware components of the GC-
Figure 2) Electrical field inside the optimized LFIS geometry speed i
coupling

= [nvestigations on the performance of
different ionization methods in a true Results »  Opfimization of the APCI conditions:

multi-mode operating system 1BE06 - Napiificiene Anihracene.dl0  pyiene-dio  Chiysene-diz Chiysene Exper imental results: CAPI coupled with the GC-LFIS-system Tubular APCl in the LFIS —  Water concentration
m/z 128 m/z 188 m/z 212 m/z m/z . .
sk Table 1) List of analytes in the = The intention of the present work is to provide basic | * No adverse effect on GC separation = No adverse effect on GC separation performance ceactant ,
1.4E+06 - ; ; : . . — eactant gads species
il PAH-mixture (cf Fig. 4) information on the LFIS-GC coupling, AP-GC observea observed IG5 5P
M efh Ods 3 ope0s. A performance and the performance of the different =  Mainly [M+H]* formation was observed =  ONLY [M+H]*is observed _  Gas flows
o : concentration . : : . : . :
Z  B.OE+05 - . e . - ) > CINAL : _
e lonization methods, including the novel fubular APCI (> 88 %); [M-H]* (11 %); [M]* (0,03 %) Spatial se?oro’rflon OdeISCth’:f?e cndI c?rncly;rke] fl?r\:v
‘ & —— &8 g3 g S B2k 383 3233 . , , , minimizes transformation of the analyte within the - i
Experimental Setup | £ 60E+05 e 1000 128 . The results reported here are preliminary. A thorough _ The formation of [M-H]* using CAPI is prlir%(];ie;iscohorge Qrelq o oxido’rign Corona needle material
MS: Bruker micrOTOF i anthracene-di0 10 188 in-depth investigation of the overall performance is under investigation and may result . T o .
lon Source: Home built Multi Mode Laminar 2.0E+05 - l A oyrene-d10 5 212 underwa from fragmentation of excited states - Analyte ions are formed by chemicalionization , i.e. L’ferafure
R J T [ N— . 1 G— Y £ I proton transfer, only
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