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Introduction LPGC Rxi-624Sil MS Application #1 - Nitrosamines

The Low-Pressure GC (LPGC techniqgue) has been Advantages Of LPGC | | |

successfully used in the past for pesticide residues’ analysis. . Fast analysis with short 0.53 mm or 0.32 mm 8 =

However, the technique is very versatile, and it allows for other capillaries 5 g

applications, especially if different column phases are used. So . Short analysis times , 7 g y

far, the majority of the applications have been using the “5°- * Increased sensitivity ' Y 6 3 e

type phase (95% dimethylpolysiloxane, 5% diphenyl polymer). Potentially higher capacity 3 ”

To expand on the previous applications, four additional column . Peak width enough for any type of MS A | \ | L k

phases : were _ Sel.eCted , (Cyanopropylpheny! T 180 ' 200 ' 220 ' ZhO ' 260 ' 280 300 320 260 260 280 300 320 340 360 380 4.00 i.~.'zoJ 4.60

dimethylpolysiloxane; 50% dimethylsiloxane, 50% diphenyl; . Lower elution temperatures - Xy

65% dimethylsiloxane, 35% diphenyl; and trifluoropropylmethyl g \ |/

polysiloxane phases) 1o analyze various food and . Elution at 50-80°C lower temperatures ;SZ)I\JUE)D\AA’ NDMA-d6 s s 8/ )

environmental  contaminants, such as  nitrosamines, . Lower bleed 4) NDEA L2 b g 1h | .

alkylfurans, phthalates, arylamines and fluorotelomer alcohols. . Standard injection techniques, high volume 5) NDPA ) | ’ ’ '
injections S) NPYR A k l { | [ C L \

) NPIP UL I — Ll |
The LPGC techniques provided Significant reduction In run e All stationary phase chemistries 8) NDBA 200 250 300 350 .00 T- ‘;1«"0) 5.00 5.50 6.00 650 700 150

times (up to 3.3x faster runs) and helium consumption

reduction (up to 81% less helium used), while keeping an LPGC Rxi-624Sil MS Application #2 - AIkyIfurans

acceptable resolution.

GC_FS0597

Limitations of LPGC

PN 11804 7 : ) Furan Strategies for Addressing Shortcomings
LPGC setu 2) 2-methylfuran
p . . 3) 3-methylfuran * Loss of theoretical plates (compared to
estrictor i 4) 2-ethylfuran conventional column)
6 T
-/  GC 1 23 g; ggg:mzmz:ggg « Can be mitigated by selective detection by MS
'; 7) 2-butylfuran « Greater potential for leaks
| 8) 2-pentylfuran *  Pre-connected set
: L”foo — UL _— - e * More complicated to cut analytical column
| ' ' ' ' ' B « Less need to cut column
' i A”al'y“ca' i o7 - Need for MS instrument
Mass : wommn | - Fast oven heating needed
. Spectrometer - | 45 « 120 V instruments might need an accelerator

B ]L | 1 MJ Can |l use LPGC for my aeplication?

Integrated transfer line 2.00 4.00 6.00 8.00 10.00 12.00 14.00 Questions to ask yourse

Column set is delivered pre-connected in the box

Only extra consumable needed is 0.8 mm vespel/graphite ferrule for « Is MS a suitable detector?

MS transfer line ] ] _ ] . »+  Vacuum is needed
1) oTolidine LPGC RXxi-35Sil MS Application #1 - Arylamines | | |
3) 4-Chloroaniline « What kind of column is the conventional

- . . . 4) p-Gresidine PN# 11806 2223 method using?

5) 2,4,5-Trimethylanili ) .

LPGC RX|'1 7S|I MS Appllcatlon - MCPDS 6; 3_Ch|orrc',r§tofu%r;'n:'e  In general, most conventional methods
7) 4-Chloro-o-toluidine 45 | 5.96 mify with 30 m column can be translated to LPGC
8) 2,4-Diaminotoluene 10 13 1617 18 1920 method
9) 2,4-Diaminoanisole 1 24 6] . 14 o1 |pa

1) 3-MCPD (derivatized) PBA  10) 2Napnthylamine ° ) " .

2) 2-MCPD (derivatized) 12) > Aminod miaoluene * Are there isobars to resolve?

3) PBA - phenylboronic acid, derivatization agent 13) 4-Aminobiphenyl What level of resolution is needed?
::g'; Z_Qrgzggiza%ti)ﬁ:ezene | 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 | * hWhgt is the resolution in the conventional

o 2¢.23 22,23 method*

E)?;r:i:t)diphenylmethane / - Ifitis above 2.0, usually we can get peaks

2 PBA 2 17) Benzidine I‘ESO|Ved
18) o-Aminoazotoluene 45 i y
19) 3,3-Dimethyl-4,4'- - 0 11 20

1 1 diaminodiphenylmethane o T > é\ 5 10 13 1 )’ 19
e . Jl__ 20) 33-Dimethylbenzidine 1?3739 1ot 7 N 2112 19.91 min
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 21) 4,4-Thiodianiline 2 24 8 it 14

22) 3,3'-Dichlorobenzidine 12
23) 4,4'-Methylenebis (2- - -
chioroaniline) N ' ‘ | I Tested AppllcathnS Backg round

24) 3,3'-Dimethoxybenzidine <=

I I I I I I I
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

e Both LPGC and conventional column runs
were acquired

LPGC Rtx-200 — Fluorotelomer Alcohols (FTOHSs)

* The last eluting compound was used to

LPGC Rxi-35Sil MS Application #2 - Phthalates ~ Salculate both the time reduction and

helium savings

4 4
LPGC uses 67% less Helium o _
4 7 9 11 - The initial and final temperatures were
3 3 10 |, 13
3 5 g i . held constant
5 ; ’ Temperature ramps were held below
j\ 35°C/min
2 . Better times/helium savings are possible
) L | L__J L L__j U L__, JU U U k | L with rapid heating oven (220-240 V and/or
120 180 200 240 28 320  3/0 with accelerator)
4 / 9 111
it Dl . s et P . » Leaks were tested using the instrument's
5
1 2 1 o e leak test
; 6 |8 « Leak-free column set has less than 5%
A 1 ° nitrogen or water present in the MS
L L ek th\ i /L )L PR e |
2.(1)0‘ - '2.150’ o '3.('JO' o '3.;30' o 'h.(l)O’ - 'h.ISO' - 'S.(I)O' o '5.150' o '6.(1)0' - '6.:50' o '7.(')O‘ o -
Time (min) J U WURUUIIN '  Woou ) 1 R L L_T _LLL ‘ ‘ UL_JLJ wwuiv ‘ L A “ COnCIUSIOnS
1) Dimethyl phthalate 9) Di-n-hexyl phthalate . i
1) 4:2 FTOH (2-perfluorobutyl alcohol) 2) Diethyl phthalate 10) Butyl benzyl phthalate LPGC szﬁzll;‘sgistifoge;r:agt); ?anded
2) 6:2 FTOH (2-perfluorohexyl alcohol) 3) Diisobutyl phthalate 11) Bis(2-ethylhexyl) phthalate . " Limited by the temperature program
3) 8:2 FTOH (2-perfluorooctyl alcohol) 4) Di-n-butyl phthalate 12) Bis(2-butoxyethyl) phthalate - Up to 81% less helium used
4) 10:2 FTOH (2-perfluorodecy! alcohol) 5) Bis(2-methoxyethyl) phthalate 13) Dicyclohexyl phthalate
6) Bis[4-methyl-2-pentyl] phthalate isomers 14) Di-n-octyl phthalate . . .
7) Di-n-pentyl phthalate 15) Dinonyl phthalate No need to Chang.e ms_trum_entatlon
8) Bis(2-ethoxyethyl) phthalate Now compatible with all instruments
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