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spectrometry (GCxGC-TOFMS) with electron ionization (El) is ; .
a powerful method for characterizing complex mixtures such :
as base oils. However, El data can often lack a strong — o o o o |
molecular ion signal. Therefore, we need to measure samples E OO = o . . e
. _. . . o, » . S_ J' ' ™ ’ v ] o o 0.7mD ] o 79.0544 o 217.1937
Wlth sc?ft |on|zat|9n method§ such as p05|t|ve.ch.em|.cal _ BRI A l T e 0mDs || s a . | M . - u |
ionization (PCl), field ionization(Fl), or photo-ionization (Pl) for B S r ; ' - A
. . L. R R I o R T e e . e . e
the detection of molecular ions. It is important to understand | IM-HJ* (M-H] Lyl M-H)*
. L. R T -0.7mDa o] -0.7mD T 0.1m
the characteristics of each soft- : e | 0.9mDz e e | L s
ionizatiOn methOd- :ﬂw 3_ PCI et A 500 1121333 4 04z B T [|\/|+H(]:+ et D
In this work, we compare the e - g Amba g
mass spectra of base oil analyzed -
by GCxGC-TOFMS with each soft- : I
ionization method. i °
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Table 1. Measurement Conditions : FI 0o - A o - B ... 0.6mba | | oo - D
- Sample - Base oil dilution with Hexane (1:25(PClI, Fl, PI), 1:100(" 1)) R} . X cH X
- Instruments - AccuTOF GCv 4G (JEOL Ltd.) = [ : : 0.4mDa :
KT2006 (GCxGC module : ZOEX Corporation) E \ N 2 E: E:
- GCxGC conditions -
Inlet Cool on column E
Inlet mode Track Oven =
15t column ZB-1HT Inferno (15 m x 0.25 mm, firm thickness 0.1 pum) o\l
Modulator loop Guard column IP Deact (0.8 m x 0.18 mm) : — 0.7mDa
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Transfer line Guard column IP Deact (0.3 m x 0.1 mm) : ' ' a—_— ' ' ' ' Cwe ' ' ' ' iz ) i )
Oven temp. program 50°C (1min) =>3°C/min => 370°C (23min) o o o o 2o oo 2sahs L o
Carrier gas flow 1.2 mL/min (He, Constant flow) 26,1425 182.2043 0.3mDa -0.6mDa 0.2mDa 0.5mDa
Modulation period 5 sec e P I .0 A w0 A 140.1563 253.2091 .0 A 0o
Injection Volume 0.5 puL = 800 1541731 A s0.0 B 0.0 1 C 0.0 D
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lon source /PI, EI/CI, EI/FI/FD . v |-1.1mpa s
lonization method El(+) : 70 eV, 300 pA CI(+) : 200 eV, 300 pA, - \ E z 2 0.7mDa L
CH, (95%) + NH, (5%), 1.0mL/min
PI(+) : D, lamp FI(+) :-10 kV, Carbon emitter -
Interface temp. 300°C =
lon source temp. El : 200 °C Cl: 200 °C & R
Pl:200 °C FI : OFF ' i e ] PR s a0t
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/ Table 2. Detected peaks /
/Identification of each peak was carried out by a library search of the El mass spectra and elemental PCl El PI /Conclusions \
composition estimation for the molecular ions (M* ") from the soft ionization results (Fig. 1, Fig.2 - t » For structural elucidation of compounds
. . . g . ragments . h . . . .
and Table 2). A n-paraffin(Peak A) and a branched-paraffin(Peak B) were identified in the base oil n-paraffin (mainly) [M-H]* (mainly) M+ M** (mainly) » Structural information = Fragment ions and their ion patterns
. . + Fragments + Fragments . . .
and showed a different peak pattern for each mass spectrum, especially the Fl results. The El results M** (Very weak) & & = Verification from the library search of the El mass
consisted mainly of fragment ions, molecular ion from small 2Dmap peaks of paraffin were not Fragments [M-H]* (mainly) Fragments M (mainiy) spectra
detected in El results. The PCl results showed many fragment ions along with the molecular ion, Branched-paraffin (mainly) [M+H]* (mainly) + Fragments > Molecular ion = elemental composition estimations of molecular ions
N : : : : : M**(Very weak) + Fragments M*’ : . :
most commonly as [M-H]*, thus making it less easy to identify the molecular ion from these results by using soft-ionization
than for the Fl and Pl results. Steroids (peak C) and aromatics (peak D) showed mostly molecular ion Steroids EAFr;?;;nr:ZS) [I\f;]ag(r:nn;:lsy) EAFra(:rjgnr:ZS) EAFr;;nrslenr:Zs) » Pl and Fl are easiest techniques for identifying the molecular ions.
for the Fl and Pl results, respectively. Overall, the Fl results showed the lowest number of fragment M-HI (mainly) » Fl is the softest ionization method for intact compounds.
: L. : . . -H]* (mainly : :
ions for all compounds, thus making it possible to perform type analyses. The Pl results showed Aromatics 'J\r/IFra(mrslenn'zfs) + Fragments M M » Pl mass spectra showed strong molecular ions and fragment ions.
both molecular ion and fragment ion information, for simplified structural analyses. 5 (weak) >
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