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Large volume injection techniques: LVI for SSL, PTV, OC

a whole range of different LVI techniques exist for all types of liqguid GC injectors

Evaporationin Solvent _ Evaporation | Solvent

_ o _ Recondensation _ _

LV Technique avaporizing venting _ In apre- venting
in a pre-column
chamber 1 column 2
On Column w/out SVE - - - Yes
......... On Column with SVE e e e NS YOS

CSR Splitless Yes - Yes Yes
CSR Splitless with SVE Yes - Yes Yes Yes
PTV Splitless (delayed) Yes - Yes Yes
PTV Solvent Split Yes Yes (Yes)*
PTV LV - BKF Yes Yes Yes Yes
PTV Precolum n Solvent Split Yes - Yes Yes Yes

SVE: solvent vapor exit
CSR (= SSL-LVI): concurrent solvent recondensation
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LVI Techniques Comparison

application requirements lead to the selection of the appropriate LVI technique

OC-LVI PTV-LVI SSL-LVI
</ \>
Typical injection volume 150-200 50-150 30
yp J L= —
Robust versus contaminants No Yes Yes
/
: . Optimization
Volatiles analysis Yes _ Yes
required
Sw_tablllty for thermolabile and High Medium Medium
actives compounds
Solvent vented Yes Yes No
L — T
Require uncoated precolumn Yes < No* > Yes
SN~ ]
Number of parameters Medium Large Small
Software assisted set-up Yes No Yes
* |t can be necessary if large amount of solvent is retained for improving volatiles recovery or if BKF is used
ThermoFisher
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LVI techniques: parameters / variations / options

many parameters and options in different LVI techniques

Basic Application params. method params:

| njection: .
- solvent njection - Injector temperature/program
-anaytebp | speed controlled - head gdessure/pl;ogliam +

4 once - rever ov;t(ac ush)

- multiple - ovenftlemper ure

- injection volume - vent Tlow

. . - delay time
Basic method settings: - sve open/close time

- Precolumn (length, 1.D.)
- packed liner / liner type
- syringe type (side hole)

ThermoFisher
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SSL-LVI and OC-LVI: LVI on the SSL and on the OC injector

similarities: e.g. separation of solvent and analytes in precolumn
]./ Syringe

SSL-LVI| | |OC-LVI

ssL |
liner @ Detector
G(} oven e

@ '/ Separation

o | s column . OC injector SVE: solvent vapor exit
; N
® A
1) Injection with liquid band :
formation H
2)  Auto pressure surge 8 o
3) Concurrent solvent : 5 Oven
recondensation into the 6L | sample trapped into | gample focussed
precolumn P
4)  Sample transfer :
5) Solvent evaporation in the precol umn analytlcal COl umn
precolumn :
ThermoFisher
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PTV: the most flexible liquid injector




Thermo Scientific B.E.S.T PTV Injector

Main characteristics:

e Long liner (12 cm) in comparison with other injectors (normally less then 10
cm long . This will ensure the possibility to maintain the internal diameter low
(no more then 2mm) while is offering enough surface to retain the injected
sample even in large volume mode, without using packing materials.

e Small diameter and long liner will ensure good transfer efficiency in
comparison with larger systems that require packing to retain the sample
during injection either for small or large volume.

e Small liner diameter allows much better temperature profile along the whole
liner length and across the diameter. This permit a lower temperature during
sample transfer with reduction of the thermal stress on the sample. Larger
diameters cause difficult heating of the sample in the liner with consequent
difficult sample transfer with the need to over heat the injector.

e No cooling fluids or cooling systems are required for normal operation above
ambient temperature

e Inertliners and no use of glass whole in the majority of cases will reduce
possible sample degradation of labile samples due to catalytic activity.

e Theinjector can be heated with 3 rumps from -50C to 400 °C at various speed
up to 14.5 °C/sec

e 5injection modes with various combination of parameters setting

e Pressure and Split flow can be programmed within the injection program
according to the different injection phases

e Back Flush capability is available to avoid heavy compounds, not interesting
for the analysis, enter in the column or to avoid solvent enters into the column
during LVI.

e BKF during LVIincrease the retention of the volatiles and eliminate peak
deformation due to flooding effects.
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The most flexible liquid injector: PTV modes at a glance

=1.) PTV split and splitless injection (PTV-splitless)

= 2.) PTV delayed splitless injection (PTV-delayed splitless)

= 3.) PTV large volume injection (PTV-LVI)

= 4.) PTV backflush (PTV-BKF)

=5.) PTV large volume / backflush injection (PTV-LVI-BKF)

= 6.) PTV on-column injection (PTV-OC)

ThermoFisher
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The most flexible liquid injector: PTV modes at a glance

= 1) PTV-splitless

= 2.) PTV-delayed splitless
=3.) PTV-LVI

=4,) PTV-BKF

*5.) PTV-LVI-BKF

=6.) PTV-OC

- Injection volumes of 1 or 2 ul

- Injection volumes of 3 to 10 (20) ul

- Injection volumes of 10 to > 100 ul

- Remove matrix

- Combination of 3.) and 4.)

- Avoid or reduce analyte decomposition

ThermoFisher
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The most flexible liquid injector: PTV LVI modes

= 1.) PTV-splitless

3 basic PTV LVI modes:
= 2.) PTV-delayed splitless

\ = 1.) PTV-delayed splitless
=3.) PTV-LVI N

=2) PTV-LVI

= 4.) PTV-BKF
= 3.) PTV-LVI-BKF

= 5.) PTV-LVI-BKF

=6.) PTV-OC

ThermoFisher
11 SCIENTIFIC



PTV and SSL-LVI for elevated and large injection volumes

differences and limitations

- no solvent venting

- at once injection

- Injection volume limited
= 2.) SSL-LVI (precolumn) - no losses of analytes

= 1.) PTV-delayed splitless (no precolumn)

= 3.) PTV-LVI (no precolumn) - solvent vented
- gpeed controlled injection

- large injection volumes
- analyte losses possible
- more parameters

ThermoFisher
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PTV splitless — advantages over standard SSL injectors

Cold syringe needle (no analyte discrimination / avoid needle carry-over)
Analyte refocussing: solvent and analytes partly separated

Softer evaporation: analytes are evaporated at their specific temperature
Complete sample transfer

Improved repeatablility

| njector temperature can be set below oven temperature (active cooling)

Liner can be easily changed

ThermoFisher
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PTV or SSL for BDE analysis — here: Deca-BDE (209)

PTV: more efficient analyte transfer / better repeatability

RT: 16.56 - 27.99 SM: 5G
RT:17.38 -
AA: 12925 -

100— . - . . . - )
e SSL injector: first analysis iz 561562
S 80 798-800 MS
2 ICIs
2 607 pbrdpe_30
<
o 40—
£ Hepta-BDE Deca-BDE
E 20;

0" —RT 1739 3273
AA: 9632 :
o 1007 m/z= 561-563
&) . F: + m/z=
g 807 RT: 26.72 798-800 MS
| .. . . . ICIS
2 o0 SSL injector: later analysis AAGAOT | e o
o 407
g 20
0 R 1736 NL:
AA: 9815 3.17E3
o 1007 m/z= 561-563
Q m F: +m/z=
E 80 “‘ 798-800 MS
c I .. ICIS
gl | SSL injector: next day pbrdpe_60
o 407 “‘
8 207 I
o 20
v - LL
0
NL:
AA: 14659 4.12E3
o 1003 RT:17.33 L. e m/z= 561-563
5} 1 AA:10030 - F: +m/z=
2 g0 PTV Injector: same sensitivity Parmiz=
e ICIs
3 o0 after 30 runs pordpe_127
2 40
< 20- RT: 26.32
o AA: 47.33
0 T T T T rfr 1 T T 1T fTrJ 1T rrr T rr 7 rr Tt r T T It T
17 18 19 20 21 22 23 24 25 26 27
Time (min)

TR5MS 15 m:; 0.25mm;
0.1 um film, 1 ml/min He

Splitless injections:

a.) SSL injector with
5 mm I.D. liner (empty)

b.) PTV injector with 2 mm
|.D. metal liner (empty)

= PTV offers better
sensitivity and stability for
Deca - BDE analysis.
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PTV splitless injection

PTV splitless injection method for 1 or 2 ul injection of Dioxins / Furans (here: in nonane)

C:\Xcalibur\...\080505dioPTVSSLO1

TR-Dioxin

5/5/2008 5:28:26 PM
30mx0.25 (0.1 um film), ISTS 270 C, emult (as found) 2xE6 = 1740 volt, probe 250, 95 dlens

Basic “recipe’ for PTV splitless:

RT: 12.31-27.93 SM: 5G . .
) Rm1631 o Sre,  Natives o NLi2ses (empty liner —no wooal, e.g. silcosteel)
1007 AA: 7961887 RT: 21.73 AA: 11199477 315-318+331-334+351-354+
o 80— AA: 8839156 RT: 23.63 367-370+385-388+401-404+ . .
_ - £0. 419-422+435-438+453-456+ —_ —_
5% RT:2363 419-422+435-438 X (0.2 min) — 8 (10) / sec — 300 (1 min)
:5: 60 080505di0PTVSSLO1 X =solvent b.p. or solvent b.p.—20C
- RT:13.33 2 2 . c
2 40| pa’ 2275010 splitlesstime: 0.5—-1 min
8 ' .
§ 20 h u Split flow: 30 — 50 ml
o | - _ - (20 — 30 min cleaning phase) !!! always
RT: 13.33 NL: 8.86E6
100- AA: 29651584 13C labeled 1S Made: ||:-w Splitless |
(] — —— ——— - .- . ——— ———
§ 80i Inlet Injection Phazes
2 60 RT: 16.30 RT: 18.75 ¥ Temperature [C]: | 120 Prezsure  Rate Temp.  Time  Flow
3 7 AA: 14884444 AA: 17555731 RT:21.72 T 26.48 [kPa] [C/sec| [C] (min] [ml/min)
E 405 ‘ AA 15306297 AA 15504592 ™ Split Flow [ml/min): B Injection: 020 .
% 205 H Split R atio: Ii Evap: | | | | methOd In use
x4 JL Transfer. | | 80 | 300 | 1.00 here
n Splitless Time [min]; 1.00 .
O \ T \ [ \ o \ \ T \ \ I \ I B B P e Llearing: | 100 | 300 [3000 [ 60
26 r
Tlme (mln) Show Graph...
Purge
[ Constant Septum P Options
onstant Septum Purge
[ Sub-ambient [ Backflush Enabled
Stop Purge Time [min]: 1.20
. [ Ewvaporation Phaze W Cleaning Phase
EPA 1613 CS 3 standard in nonane Suge
[~ Ramped Fressure
Surge Prezzure [kPa]:
Surge Duration [min]:
ThermoFisher
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PTV delayed splitless: increased injection volumes

Injection volumes from 1 to 4 ul; here: 2,3,7,8 - tcdd (10 fg / ul)

d:\xcalibur\...\dk_csldil40 7/6/2007 12:31:08 AM 4 ul CSL (1:10) PTV injector, ISTS 270, 45 eV
DB5MS 30x0.25 (0.1), 150(2)-15-220-4-290, PTV, ,PTV metal liner empty, aux 270

RT: 10.84 -11.64

RT: 11.07 NL:

Solvent:

321.7940-
321.9940

th csidtdo nonane

NL:

1.00E3
m/z=
321.7940-
321.9940
MS ICIS
dk_csldil39

Same scaling

m/z=

4 ul /0.8 min =xo for all peaks

NL:
1.00E3

RT: 11.07
AA: 1394

10

03
gmi / m/z=
80 T:1108 3ul /0.8 min PTV delayed splitless:
y 70 e I -
£ 60 || no precolumn / no glasswool in liner
3 s0- lou/05min solvent: nonane
g 40- \ oven starttemperature: 150 °C
s - e~ I |
3(%: RT:11.07
. AA: 406 0
20- . PTV: 140 °C (X min) - 8 °C/s - 300 °C
o] 1ul/0.2min _ . . :
E Red: delay time (inject time)
o ‘10‘.9‘ a ‘11‘..0‘ a ‘11‘..1‘ a ‘11‘.2‘ a ‘11‘..3‘ a ‘11‘.4‘ a ‘11‘.5‘ a ‘11‘..6‘ |

Time (min)

ThermoFisher
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PTV delayed splitless: 1 to 4 ul response curve

here: 2,3,7,8 tcdd (1 — 4 ul of 10 fg/ul injected)

" Respomse - [1ul_to_4ul_corr.resp]
}:'&F_h Edt View Cusbomize Window felp
BHE8 » 5 e T

e—————
23T8cdd {limear iy Stdlew = 109,854 RSD = @Bﬁ CF = 0.9TT080 )
~N~N— —
/ __.--"-
. CF=0.977 St oy
— iz
n s 3 =
-~ - -
.r'*f -~ =
- - _
-
- = _,,-"' 22
.-"”"-'
- -
- e
1500- L .-
P -~
= -f--' '-f}. .-'"'-f
o
-~ -~ .
-~
z S R e
E ..-"'-' ..____,.-"f E -~
= ~ e -
- & ;
.____.-"' L .-""J
- - o
- _f"'- -
10K P - T
- s -
o~ - -
- - =
- - e
L -
.-""'ff.-' ~ .-’-'ﬂ-
-~ oy =
;ff.f & -
-~ -~
e Peakarea versus amount
e e s
T P_,-*”j -
-~ o ._f"-'--.
-~ - -
200 - o -
i 1} i L
- e
-~ o
-~ f-..____,.-'
.f--.
T | T L T T T
0015 0030 0025 0030 0,035 0040 0.5
Spacified Amownt

=i

(2000 56 =4 880 CA005=] o » X

Raady
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PTV delayed splitless: 1 to 4 ul response curve

here: 2,3,7,8 [\3C] TCDD (IS) — (1 — 4 ul of 10 pg/ul injected)

" Respomse - [1ul_to_4ul_corr.resp]
}:'&F_h Edt View Cusbomize Window felp

BHE&E8 » 5 makis BT P ——
2ITETCOD (e ar fi StdDey = 37082425 RSD 6.‘]2‘9 CF = 0.997530 )

2.4 ~———
CF = 0.997 Z

1.8+ . o
-

"E6i

=i

15+ ;-::ff e
e

1.4 /ﬁ__._:-:..-'

]
»
LS
xx. \
l'x_ "\_

\‘H \

1.2
e
i~
-

lConea L FE G =g BLF LIZAG=]  q + X2

4 i i
1.0 L
.-"{-'.-' 2
0.5 o
o

Peakarea versus amount

Pl
0.6 ’fji’

M w

T | T T T T T
15 20 5 30 £ 40 45
Spacified Amount

Fe sy )
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PTV delayed splitless: increased injection volumes

comparison: 2,3,7,8 —tcdd: 1 ul 10fg/ul—-5ul 2 fg / ul

D:AXCALIBUR\..\dk_CSLdil33 7/5/2007 8:59:12 PM 5 ul CSL (1:50) PTV injector, ISTS 270, 45 eV
DB5MS 30x0.25 (0.1), 150(2)-15-220-4-290, PTV, ,PTV metal liner empty, aux 270

RT: 10.84 - 11.64
NL:

Solvent:
8100j miz= .
S g0 RT: 11.07 319.7970-
© - = AA: 332 319.9970
c -
o Ratiomass nonane
< - ¥
e
S 207
[} .
gy 1ul 10fg/ ul tcdd
2.50E2
100 RT: 11.07 .
§ 80— Ad 7 321.7940-
o = 1 321.9940
S s02 — MS ICIS
: «  Quanmass Peakarea= 41/
© 40—
8 207
T D e Same scaling
—————
NL:
2.50E2
for all peaks
§ 80~ AA: 348 319.7970-
s T \ 319.9970
S &0l : MS ICIS
z - Ratlomass |
g 40- /
S 207 y ,
o) N~ - «/”’\\_/,,,n' o — -
£ o — 5ul 2fg/ ul tcdd | —
RT: 11.05 2.50E2
g 1005 AA: 515 miz=
% 80 321.7940-
k] | 321.9940
S 60 MS ICIS
2 2 QJuUanNimass Peakarea: dic_ CSLdila3
o 407
R
S 1
s 20— -
O~ R BN AR R RN AR AARE AR ARER AN RN RAAS RN AR A BN A A R AR BN AR R RN ARRRRRRN AR AR AR RAR AN AARE RN AN T
10.9 11.0 11.1 11.2 11.3 11.4 115 11.6

Time (min)

ThermoFisher
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PTV : Delayed Temperature Programming Splitless

How does it work: partial separation of analytes & solvent in injection phase

Phase 1 Phase 3. Sample + solvent transferred

INJECTION _Liquid layer of Solventvapours  Partial SAMPLE TRANSFER into the column
sample + solvent leaving the liner condensed solvent TO THE COLUMN

ﬁﬁﬁ — = - =

High ! Low
u PTV | OVEN
PTV uani OVEN me; ’
PTV Programmed speed 2+10 ul /sec Phase 4- Sample
CHROMATOGRAPHY , |
“hase 2 Samplessolvent  Partl : : A
ample+solven artially e i
END OF INJECTION remaining in the liner condensed solvent = '
— / | PV ovEN
= ‘
r'—""ﬁ"‘"* Oven Temperature programming

" , Pressure/flow programming
Loy L
PTV OVEN—— Injector Purging

ThermoFisher
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PTV delayed splitless: Crucial parameters 1 — delay time

correct duration depends on volume injected

D:\XCALIBUR\...\dk_CSLdil36 7/5/2007 10:30:06 PM 1 ul CSL (1:10) PTV injector, ISTS 270, 45 eV
DB5MS 30x0.25 (0.1), 150(2)-15-220-4-290, PTV, ,PTV metal liner empty, aux 270
tcdd IS peaks
RT: 11.09 NL:
8 RT: 10.89 AA: 312287 1.36E5
100: AA: 285983 miz=
e 331.8370-
g 332.0370 .
wos o Solvent: nonane
8 707 6
s 7
T 60
2 3 . .
:» 1ul injected
PTV: 140 °C (0.2 min) - 8 °C/s - 300 °C
20;
lOé
) N vees  @MPLY liner
1003 RT: 10.90 m/z=
90— AA: 223590 331.8370-
; 20 [10 orecolumn used
80— MS ICIS
] .. / dk_CSLdil3
70—
- 1 ul injected 7
60—
50
40— a
NE PTV: 140 °C (0.8 min) - 8 °C/s - 300 °C
20;
lOé
107 ; s T

ThermoFisher
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PTV delayed splitl.: Crucial parameters 1 — Oven start temp.

correct oven start temperature

D:\XCALIBUR\..\dk_CSLdil11 7/4/2007 11:00:22 PM 1 ul CSL (1:10) PTV injector, ISTS 270, 45 eV
DB5MS 30x0.25 (0.1), 120(2)-15-220-4-290, PTV, ,PTV metal liner empty, aux 270 .t Cd d I S eak S
RT: 12.80 - 13.58 p
RT: 13.07 RT: 13.31 NL:
. AA: 346680 AA: 375812 1.52E5
100 miz=
B 331.8370-
80; 1 u I 332.0370
] MS ICIS .
“ 1120 °C wee . Solvent: nonane
407
20 RT: 13.13 RT: 13.40
e B AA: 1392 _ B AA: 2067
RT: 13.30 NL:
RT: 13.06 AA: 861290 2.88E5
g 100 AA: 787725 miz=
c - 331.8370-
g 80 332.0370
5 = MS ICIS
S g
i 1120 °C 2ul  wEs
o 40—
-
% 20 RT:13.12 RT: 13.43 .
7 AA: 2927 AA: 4041 t I
[ad _ _ _ _ _
: . empty liner
RT: 13.04 AA: 1348629 3.24E5
100 AA: 1203197 miz= I Sed
- - 120: /T
- \ -
0 y e 10 Qrecolumn u
E o / \ MS ICIS
603 120 / \ /” \ 3 u I dk_csldil13
40 e \\ \
201 / | / \ RT: 13.41
o _ \ _ \ _ AA:6140
RT: 13.31 NL:
100— RT: 13.11 AA: 1193917 4.76E5
4 AA: 1074524 m/z= .
o e Offset on retention
60— 3 u I MS ICIS .
= dk_csldil39 t m f
20 RT: 13.52 1
0 _ _ AA: 954 CO' | |pa| | SOﬂ
R R N R R R R R R R R R R R R R R R R R R R R R R R R R R A R B B R A R
12.8 12.9 13.0 13.1 13.2 13.3 13.4 13.5
Time (min)

ThermoFisher
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PTV delayed splitless — crucial parameters

= Solvent type

= Precolumn

= PTV start temper atur e (depends on solvent and volume injected)
= PTV Delay time (depends on volume injected)

= Oven start temperatur e (depends on solvent and volume injected)

= Liner (Liner must be able to hold the liquid volume injected)

ThermoFisher
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Injection volumes from 10 to 20 ul — Large Volume

PTV delayed splitless / SSL LVI: concurrent solvent evaporation

C:\XCalibur\...\dioPTVSL35 2/21/2008 9:02:26 AM SL: 10 ul Std F (1/40 ca. 1-16pg), PTV 110/0.5 min

.
closed EI vol., 30 m TREMS (0.25), 140(2)-, 80 uA, cal dk_EI_080131, tune dk_EI-40eV_080215_man, glasliner with wool, 100 ul syringe with side hole N atl Ve H eX a_ Fu r anS

RT: 21.62 - 24.25

RT:22.24 NL:

RT:22.77

100 AA: 840415 AA: 797271 RT: 23.53 $-I4C4FE_5+ -
e AA: 785890 ms2 373.900
] [331109§8§§-M5 &)I Ver]t tOI uene
60 ICIS dioPTVSL73
* 1 ul PTV splitless:
20 .
] 1 ul Std F (undiluted)
& 7H|:Az.z = NL:
AA: 203815 6.12E4

Relative Abundance

offset on RT for this view

100; AA: 182300 RT 23,51 T|C2F?;;3C9%|O SRM

80 AA: 190271 Eio_sgg'-

o0 1S dloPTVaL3s

10 ul PTV delayed splitless:
10 ul Std F (1/40)

. NL:
AA: 444889 1.36E5

100 RT: 22.77 .
] | AA: 412106 RT: 23.52 e o
80 'y g‘ AA: 378329 [310.899-
] N | ‘e v 310.901] MS
601 | | | ICIS dioSSLLVI02
] | / |
B |
R | | ' 2ou
] | | .
o | \ u SSL LVI :
— | \/ [
CENN WS S SS—— 20 ul Std F (1/40)
22.0 22.5 23.0 23.5 24.0
Time (min)

ThermoFisher
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PTV delayed splitless

method parameters — (at-once injection on PTV Injector)

RT: 12.54 - 20.33

AA: 115624 erremsme  NAVetetra—hexadioxins/

1005 305.900 [242.899-242.901]

5(% ‘ﬂ MS ICIS dioPTVSL35 furans shown

° RT: 13.93 | Basic configuration / settings:
1005 ™ PTV del splitless: | { PTV glas liner with glass wool (PN 45522070)
503 ﬂ 10 ul Std F (1/40) No precolumn

0~ e TFT { 100 ul syringe (needle with front hole)
100 AR 287948 | Solvent: toluene

e ] \L PTV delayed splitless method parameters:

° f;ej 1599 1 column TR5 Dioxin 30m x 0.25 mm (0.1 um)
1003 ' 1 oven prgr. : 140 °C (2 min) -....

50- Mode: PTV splitless

° R8s oo | PTV prgr: 110 °C (1.5 min) — 8 °Clsec - 300 °C
e | AR Splitless time: 1 min

o bl Purge flow closed: 0.6 min

0 RT.1896 | Asamp:
100- AT | Dwell time post-/preinjection: 0.2 min

50- H \: Injection volume: 10 ul

otw Injection speed: 50 ul/sec

13 14 15 16 17 18 19 20

Time (min)

ThermoFisher
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SSL LVI (large volume splitless)

method parameters — (at-once injection on splitless injector)

RT: 16.08 - 24.76

e, N ne  Nativetetra—hexadioxins/
= 305.900 [242.899-242.901]
i ﬂr MS ICIS dioSSLLVIO2 furans shown
O RT 1734 \ Basic configuration / settings:
AA: 133386 . T . .
1005 SSL LVI: i Merlin cap installed
503 JL 20 ul Std F (1/40) Glas Liner ( 5 mm ID) with glass wool
0" T | Precolumn: 3m x 0.53 um (pressfit connected)
100~ AAAISTSS 1100 ul syringe (needle with front hole)
50 M Solvent: toluene
: LA
0 ﬁw; 20.00 N SSL LVI method parameters:
100 AA 234720 i column TR5 Dioxin 30m x 0.25 mm (0.1 um)
50— oven prgr. : 110 °C (4 min) -....
0 RT22s | Splitless time: 1 min |
100- AA: Tf?le INAESA Pgrge flow closed: 1 min
50 | | Injector temperature: 260 °C
e L; I | Asamp:
oo A ertn | Dwell time post/preinjection: 0.2 min
] | 1 1 Injection volume: 20 ul
o (I Injection speed: 100 ul/sec
07 T T T T T T T T T T T T [ [
1‘7 1‘8 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4
Time (min)

ThermoFisher
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DFS: PTV LVI 80 ul injection of Dioxins/Furans in toluene

PTV LVI method parameters overview / summary

C:\Xcalibur\...\080505dioPTVLVI02

5/5/2008 6:17:01 PM

TR-Dioxin 30mx0.25 (0.1 um film), ISTS 270 C, emult (as found) 2xE6 = 1740 volt, probe 250, 95 dlens

RT: 12.58 - 27.48 SM: 5G

Basic configuration / settings:

PTV glas liner with glass wool (PN 45522070)
No precolumn

100 ul syringe (needle with side hole)

UUUUUUUUUUUUUU

RT: 13.34
100 AA£376868
O RT 1365
100, AA: I%?S
0 RT: 16.32
AA: 4924807
100— O
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PTV delayed splitless method parameters:
column TR5 Dioxin 30m x 0.25 mm (0.1 um)
oven prgr. : 140 °C (2 min) -....

Mode: PTV large volume

PTV prgr: 100 °C (0.2 min) — 8 °C/sec - 300 °C
Inject pressure 100 kPa

Vent flow 50 ml/min

Inject Time: (delay) 0.2 min (see PTV prgr.)
Splitless time: 1 min

Purge flow closed: 0.6 min

(Cleaning phase as usual, e.g. 30 min at 310 °C)
Asamp:

Dwell time post-/preinjection: 0.2 min

Injection volume: 80 ul

Injection speed: 20 ul/sec
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Trace GC Ultra PTV: Liner types

different liner types for different PTV modes — several liner types for PTV LVI
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Trace GC Ultra PTV: Liner types

For LVI: Liners F, L & G (H); other lines might only be able to keep smaller volumes

LV liners can hold higher solvent volumes
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