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) Grob Test

The new MEGA-5 MS Xil is a new low-
bleeding stationary phase ideal for GC-
MS applications.

50.0“ 1
The MEGA-5 MS Xil is a low polar phase with a
selectivity equivalent to the 5% diphenyl - 95% 12
methylpolysiloxane available columns, developed to
assure the minimal bleeding at high temperatures. 10 EIO Ell
El2
408 Am

(156 1T
S—MS X d/ 316

ulera-low bleeding column

mVolt)
Extremely !o eding, outstanding D
inertfiegs,/ gl ig-term performances 2.4
are the main feat of this new column.

For over 30 years, MEGA has guaranteed excellent
quality and high reproducibility. We produce and test
one by one every single column using the original 13.24 S
Grob Test mix as quality assurance test.

The new MEGA-5 MS Xil is available in the most LJ d

classical GC-MS dimensions but also in the new / JL L ML j {

configuration with the 0.I5mm LD. tubing, one of

the best compromise between resolution power 4.0 \ \ T \ \ >

and faster GC analysis. 0.0 2.9 5.8 (min) 8.7 11.6 14.5

As with all our other products, you can ask us to Figure |. Grob Test chromatogram performed with the new MEGA-5 MS Xl 0.25mm, 025um, 30m,

make the MEGA-5 MS Xil phase with completely The test conditions were: 40°C - 200°C @ 10°C/min, Hydrogen carrier gas @ 80kPa (constant pressure), Split injector (250°C) with split ratic 1:20, | L injection volume, FID
: : : detector (250°C).

custom dimensions and configurations. Please GrobTest Mix (Fluka cat. # 86501) composition: 2,3-Butanediol (D), Decane (10), 1-Octanol (OI), 2,6-Dimethylphenol (P), 2-Ethylcaproic acid (S), 2,6-Dimethylaniline (A),

contact us at |nfo@mega.ml.lt Dodecane (12), methyl Decanoate (EI0), Dicyclohexylamine (Am}, methyl Undecanoate (E| |}, methyl Laurate (E|2).
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| Bleeding

| Run @ 10°C/min 5-MS }\\/(.””

ultra-low bleeding column

MEgs

31.4- 5 mv
starting

baseline no bleeding
@ 320°C 79 mV
2.1 @ 350°C

(mVolt)

only 2.9 mV
bleeding
128 @ 350°C
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Figure 2. A Grob Test run performed on the new MEGA-5 MS Xil 0.25mm, 0.25um, 30m is shown to highlight the bleeding level. Even with a temperature rate of 10°C/min (from 40°C to 350°C) the bleeding remains extremely low. The chromatogram shows
a very flat baseline with no bleeding at 320°C and a minimal growth of the signal at the end of the analysis at high temperature (350°C).
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POCs

|. Etridiaziole
2. Chloroneb
3. Propachlor
4. Trifluralin
5. alpha-HCH
6.HCB
7. Dicloran
8. Quintozene
9. beta-HCH
10. gamma-HCH
I 1. Chlorotalonil
12. defta-HCH

13. Heptachlor

14. DCPA

15.Aldrin

16. Isodrin

17. Heptachlor-epoxide

18. Captan

19. gamma-Chlordane
20. alpha-Chlordane
21. Endosulfan-I
22.t-Nonachlor
23.pp-DDE
24. Dieldrin
25. Endrin

26. Perthane
27. Chlorobenzilate
28. Endosulfan-Il
29. cls-Nonachlor
30. pp-DDD
31. Endrin aldehyde
32. Carbophenothion
33. Endosulfan sulfate
34.pp-DDT
35. Endrin ketone
36. Methoxychlor
37. Mirex
38. c-Permethrin
39. t-Permethrin

Accustandard mix M-680P, M508P-B-R and M-617-2 (Ing/uL each compound).

EPA method 508

EPA method 617

—

Acknowledgement: Cromlab S.L., Acer 30-32, 08038 Barcelona.

*: conditions used are not optimized for separations but are standard conditions used for a round-robin comparison.
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5-MS )il

ultra-low bleeding column

(mege
Column: MEGA-5 MS Xil - 0.25mm, 0.25um, 30m

Catalog Code: MS-5XIL-025-025-30

Conditions *

Oven Program: 60°C (5min), 8°C/min, 300°C (10min).
Carrier Gas: Helium, 1.5mL/min, constant flow.

Injector: Split 275°C, 30mL/min split flow (Imin Splitless).
MS: transfer line 300°C, source 225°C, segmented scan 45-450 amu.

36

37
35

38

39

32.5 min

TIC MS
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POFs

*»

| Dichlorvos

2. Mevinphos

3. Demeton-S

4. Ethoprop

5. Naled

6.Sulfotep
7.Phorate

8. Demeton-O

9. Dimethoate

|0. Dioxathion

| 1. Terbufos

|2, Fonophos

|3. Diazinon

|4. Disulfoton

|5. Dichlorofenthion
| 6. Chlorpyrifos-methyl
|7. Parathion-methyl
18. Fenchlorphos

|9. Fenitrothion
20.Aspon

21. Malathion

22. Chlorpyrifos-ethyl
23. Fenthion
24.Trichloronate

25. Parathion-ethyl
26. Chlorfenvinphos
27.Merphos

|

28. Crotoxyphos
29.Tetrachlorvinphos
30. Tokuthion
31.Tribuphos

32. Fensulfothion

33. Ethion

34. Sulprophos

35. Famphur

ized for

used are not opti

N .

Acknowledgement: Cromlab S.L., Acer 30-32, 08038 Barcelona.
parations but are standard conditions used for a round-robin comparison.
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36. Carbophenothion

37.Phosmet
38.EPN

39. Leptophos

40. Azinphos-methyl
41.Azinphos-ethyl
42. Coumaphos

EPA method 8140, 8141
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5-MS i1

ultra-low bleeding colurmn
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Column: MEGA-5 MS Xil - 0.25mm, 0.25pm, 30m
Catalog Code: MS-5XIL-025-025-30

Conditions *

Oven Program: 60°C (5min), 8°C/min, 300°C (I0min).
Carrier Gas: Helium, |.5mL/min, constant flow.

Injector: Split 275°C, 30mL/min split flow (I min Splitless).

MS: transfer line 300°C, source 225°C, segmented scan 45-450 amu.

Accustandard mix M-8140M, M-8141A-IM and M-8141M

(Ing/pL each compound).

33
35,36
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38

39

41

42

33 min

TIC MS
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Triazines mege

A

& 5-MS il

ultra-low bleeding column

megs

Column: MEGA-5 MS Xil - 0.25mm, 0.25um, 30m
Catalog Code: MS-5XIL-025-025-30

Conditions * | Atrazine-desisopropyl

IS I3 2. Atrazine-desethyl
Oven Program: 60°C (5min), 8°C/min, 300°C (10min). 3. Terbuthylazine
Carrier Gas: Helium, |.5mL/min, constant flow. 8 4, Atraton
Injector: Split 275°C, 30mL/min split flow (Imin Splitless). 5. Simazine
MS: transfer line 300°C, source 225°C, segmented scan 45-450 amu. 6. Prometon

12 14 7.Atrazine
IS 8P i

. Propazine
Absolute standard mix # 40017 (Ing/uL each compound). 5 7 9 9. Terbuthylazine
| 0. Secbumeton

I 1. Simetryne

[2. Ametryn
. 10 W | 3. Prometryne

EPA method 619 4 A Terbuon

LJ e 26 min

TIC MS

Acknowledgement: Cromlab S.L., Acer 30-32, 08038 Barcelona.

*: conditions used are not optimized for separations but are standard conditions used for a round-robin comparison.
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Other Separations

Column: MEGA-5 MS Xil - 0.25mm, 0.25um, 30m
Catalog Code: MS-5XIL-025-025-30

Conditions *

Oven Program: 45°C (2min), 50°C/min, 160°C (I min), 6°C/min,
320°C (2Zmin).

Carrier Gas: Helium, 1.0mL/min, constant flow.

Injector: Split 250°C, 50mL/min split flow, | uL injection volume.
MS: full scan mode.

EPA method 525.2 mix

*: conditions used are not optimized for separations but are standard conditions used for a round-robin comparison.

rege

5-MS )il

ultra-low bleeding column

rregs
Aldrin
[5.455 min
Metolachlor
|5.277 min
Cyanazine
|5.705 min
TIC MS
Simazine
12.029 min
Atrazine
[ 1.890 min
TIC MS
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The new MEGA-5 MS Xil is a new low-
bleeding stationary phase ideal for
GC-MS applications.

The MEGA-5 MS Xil is a low polar phase with a
selectivity equivalent to the 5% diphenyl - 95%
methylpolysiloxane available columns, developed to
assure the minimal bleeding at high temperatures.

M98
5-MS X i/

ulera-low bleeding column

Extremely !o eding, outstanding
inerthegs,/ Nigi i¥-term performances
of 1

are the main feat his new column.

For over 30 years, MEGA has guaranteed excellent
quality and high reproducibility. We produce and test
one by one every single column using the original
Grob Test mix as quality assurance test.

The new MEGA-5 MS Xil is available in the most
classical GC-MS dimensions but also in the new
configuration with the 0.I5mm LD. tubing, one of
the best compromises between resolution power
and faster GC analysis.

As with all our other products, you can ask us to
make the MEGA-5 MS Xil phase with completely
custom dimensions and configurations. Please
contact us at info@mega.mi.it.

) Grob Test

50.0 o |

10 EIO Ell

40.8- Am
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31.6-
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Figure 1. Grob Test chromatogram performed with the new MEGA-5 MS Xil 0.25mm, 0.25um, 30m.

The test conditions were: 40°C - 200°C @ 10°C/min, Hydrogen carrier gas @ 80kPa (constant pressure), Split injector (250°C) with split ratio 1:20, | uL injection volume, FID
detector (250°C).

GrobTest Mix (Fluka cat. # 86501) composition: 2,3-Butanediol (D), Decane (10), I-Octanol (OI), 2,6-Dimethylphenol (P), 2-Ethylcaproic acid (S), 2,6-Dimethylaniline (A),
Dodecane (12), methyl Decanoate (EI0), Dicyclohexylamine (Am}, methyl Undecanoate (E| |}, methyl Laurate (E|2).
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| Bleeding

o Run @ 10°C/min 5-MS )i/

ultra-low bleeding column

MEgs

31.4- 5 mv
starting

baseline no bleeding
@ 320°C 79 mV
2.1 @ 350°C

(mVolt)

only 2.9 mV
bleeding
128 @ 350°C
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Figure 2. A Grob Test run performed on the new MEGA-5 MS Xil 0.25mm, 0.25um, 30m is shown to highlight the bleeding level. Even with a temperature rate of 10°C/min (from 40°C to 350°C) the bleeding remains extremely low. The chromatogram shows
a very flat baseline with no bleeding at 320°C and a minimal growth of the signal at the end of the analysis at high temperature (350°C).
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Dioxins and Furans Analysis mege

S-MS )il

ultra-low bleeding colurmn

What are Dioxins ?

Dioxins and PCBs belong to the group of compounds known as Persistent Organic Pollutants (POPs). They are known to bio accumulate due to their lipophilic nature aﬂherefore have
health implications. As a result their emission into the environment and food chain is strictly controlled. Samples that are analysed, amongst others, are foodstuffs like fish, fish feed, and stack
emissions from waste incineration sites. Limits are published by the World Health Organisation (WHO) and local authorities. As a consequence, low levels of contamination have to be
detected, providing a challenge to sample preparation and detection systems.

The term ‘Dioxin’ covers a wide range of halogenated aromatic compounds, including polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs and PCDFs). These
compounds are formed as a resutt of incomplete combustion of hydrocarbons in the presence of chlorine e.g. metal processing, domestic waste incineration, etc. They have high melting

points and are stable to acids and bases; these characteristics make them very persistent in the environment. PCDD/Fs can be found in many environmental matrices such as soils,
sediments, air; and water.

In this work we present the use of our new GC-MS column, the MEGA-5 MS Xil, with a 0.15mm ID, 30m configuration, that will provide enhanced separation of almost all highly toxic

2,3,7,8-PCDD/Fs from other isomers, while also significantly speeding up the GC-HRMS analysis of Dioxins and Furans, with exceptional peak shape thank to our unsurpassed inertness of
our surface treatment.

- ™
Abbreviatons: Accredited Methods:
PCDDs Polychlorinated Dibenzo-p-dioxins
PCDFs Polychlorinated Dibenzofurans EFA Flethad 5130
TCDD Tetrachloro Dibenzo-p-dioxin g 7 Method 1668
e  EPA Method 8280, 8290

HRMS High Resolution Mass Spectrometry

EN 1948-1

EN 1948-2

EN 1948-3

MEGA-5 MS Xil GC column meets the USP G27 and G36 requirements \\\\. \ JSA IS K 0311:2005
JSAJIS K 0312

Www.mega. mi.it
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PCDDs & PCDFs isomers mege

v

A 5MS il

ultra-low bleeding column

Tetra- Penta- Hexa- Hepta— & OCta— meas
5: Voltage SIR 16 Channels El+ Click on each part of the
4437399 ;
100, 35'54\JL1 7487 chromatogram to zoom in.
D T 1 T T T T T T T 1 T T T T 1 T T T T T T L 1
14.00 16.00 8.00 20.00 2200 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 5: Voltage SIR 16 Channels El+
33, 459.7348 .
102 \ﬂ 14587 Column: MEGA-5 MS Xil - 0.15mm, 0.10um, 30m
0 S — . - .
1400 | 1600 | 1800, | 2000 | 2200 || 2400 | 2600 2800 3000 | 3200 = 3400 @ 3600 Catalog Code: MS-5XIL-015-010-30
RT-070212-10 4: voltage SIR 13 Channels El+
1003 2‘3{8 =2 s Retention Gap: DPTMDS 0.25mm, 2.5m
52
0 T T T T T T T T T T T T T T T T T T T T T 1 Catalog Code: RETG-DPTMDS-025-2-5
14.00 16.00 8.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 4: Voltage SIR 13 Channels El+ . .
4t 030 3151 4237766 Connector: Press-Fit Union
s 1.83e7
& : : . . ! . . . : : . : : : : i, }L S Catalog Code: PFITUN-015-025-1
14.00 16.00 8.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 3: Voltage SIR 15 Channels El+
24.52 26.96_27 25 389.8157
100 BIBLP T 2117 Conditions
U T i T T T Y. . T o B T T T LS Bl . | B 2 ] g 3 T | T T T T 1
14.00 16.00 g 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 3: Voltage SIR 15 Channels El+ Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
2368 2659 373.8208 )
1013% 2 25422561929 27.78 33087 4°C/min, 310°C.
3 . .
1400 | 1600 | 18oo| | 2000 | 2200 || 2400 2600 @ 2800 3000 | 3200 | 8400 3600 KarrierGas Helium pressure programmes] fram
RT-070212-10 2: Valtage SIR 14 Channels El+ 400kPa to 526kPa @ 3kPa/min.
100 19.58 2172280 352‘?22? Injector: direct deactivated glass liner; heated @ 260°C.
& 21.26
D 1 T T T 1 T T T T 1 T T T T 1 1 1 T T T T 1
14.00 16.00 8.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 2 Voltage SIR 14 Channels El+ Sample
itic 057 2189 gy 333.359;
ﬁ 19.49 e For all the chromatograms shown here, Wellington Laboratories
1400 | 1600 | 80| | 2000 2200 || 2400 = 2600 @ 2800 3000 | 3200 | 3400 | 3600 capillary column performance test mixture (Wellington Labs.
RT-070212-10 1: Valtage SIR 17 Channels El+ catalog code: TDTFWD) was used except where specified
100 8.00 3398597 (see slide 10, 12 and 14).
g | 4697
D T T T T T T T T T T T T T T T 1 T T T T T 1
14.00 16.00 8.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 1: Voltage SIR 17 Channels El+
100 1489 1g.47 17.12 [1B.04 321.8936 Legend
' | NG 3.82e7 )
AU B L L s mah B e M e ks e e Ea ma e Furans isomers (PCDFs)
14.00 16.00 8.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00
RT-070212-10 1: Valtage SIR 17 Channels El+ Dioxins isomers (PCDDs)
100 1374 16.74 18.22 305.8987
& \O; A 15_52\1‘1}l F 1.07e8
S wl A Time
T T T 4 T | L T T T T T y T T T T ] T [ | T e T b T 1
\_ 14.00 16.00 8.00 20.00 2200 24.00 26.00 28.00 30.00 32.00 34.00 36.00

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 USA.
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PCDDs & PCDFs isomers Megs

. 5-MS )il

ultra-low bleeding colurmn

5: Voltage SIR 16 Channels E+ ‘ ‘Eg 5

35.54_443.7399
1001 1.74e7

Column: MEGA-5 MS Xil - 0.15mm, 0.10pum, 30m
Catalog Code: MS-5XIL-015-010-30

Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code: PFITUN-015-025-1

Conditions

Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
4°C/min, 310°C.

S Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glass liner, heated @ 260°C.

This chromatogram represents an overlay of the
SIM Groups projections of the previous slide.

Legend

Furans isomers (PCDFs)
Dioxins isomers (PCDDs)

. L%LLLL,AL L

y T T y
14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

y T i Time
34.00 36.00

32.00

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center, 4200 New Haven Road - Columbia - Missouri - 65201 USA.
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TCDDs & TCDFs isomers mege

5-MS Xl

ultra-low bleeding column

Column: MEGA-5 MS Xil - 0.15mm, 0.10um, 30m

Conditions
Catalog Code: MS-5XIL-015-010-30 rmege
Retention G DPTMDS 0.25 25 Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C, Legend
etention Gap: .25mm, 2.5m oy o 5
4°C/min, 310°C. Tetra-Furans isomers (TCDFs
Catalog/CadeRETG-OF TMOS025-2:5 Carrier Gas: Helium pressure programmed from Tinbra TSl isomers(—;FCD[gs)
. . 400kPa to 526kPa @ 3kPa/min.
Connector: Press-Fit Union , ' , '
Injector: direct deactivated glass liner; heated @ 260°C.
Catalog Code: PFITUN-015-025-1
RT-070212-10 1: Voltage SIR 17 Channels EH
13.74 305.8987
1007 1.0768
1874 18.22
13.74- 13,68 -TCDF
1725 1652 - 2347 -TCDF
B 16.65 1744 16.65- 2348 -TCDF
16.52. _— > 16.74 - 2,3,7,8 -TCDF
17.14- 1269 -TCDF
1725 - 1239 -TCDF
1822 - 1289 -TCDF
0 | i L T T T L | ] T T T T T T |
14.00 14.50 15.00 15.50 16.00 16.50 17. 00 17.50 18.00 18.50
RT-070212-10 1: Voltage SIR 17 Channels E+
100 18.04 321.8936
14.89 17.12 3.82e7
17.29
1489 - 1,3,68-TCDD
15.05 1505- 1,379 -TCDD
1647 - 1,478 -TCDD
L 1647 o —_— 1671 - 1,234-TCDD
17.12- 1,237+ 1238+ 1239 -TCDDs
1729 - 2,3,78 -TCDD
18.04- 1,289 -TCDD
17.70
Y " ; " T ; T ; " ; ; " T " T T R E— " i Time
14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 18.50

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 US.A.
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TCDDs isomers

Conditions

Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
4°C/min, 310°C.,

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glass liner, heated @ 260°C.

1: Voltage SIR 17 Channels EH+

rege

5-MS )il

ultra-low bleeding column

Column: MEGA-5 MSQ;IZ%m, 0.10um, 30m
Catalog Code: MS-5XIL-015-010-30

Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code: PFITUN-015-025-1

100 16.89 17.27 33:1!:216;.;5?
16.69- 1*Ciz-1,2,34 -TCDD meets and far exceeds the
y —_—
LIS _ 13C,,. . . " .
[f27=8 izl 8- 10D EPA method 8280 resolution criteria
e14175 1500 1525 1550 1575 1600 1625 1650 1675 1700 17.25 1750 17.75 1800 1825  18.50
RT-070212-10 1: Voltage SIR 17 Channels E+
100- 18.04 321.8936
3.82e7
T 17.12
17.29
1489 - 1,3,68-TCDD
1505- 1,379 -TCDD
1508 1647 - 1,478 -TCDD
= —_— 1671 - 1,234-TCDD
T en 17.12- 1237 + 1238 + 12,39 -TCDDs
1729 - 2,3,7,8-TCDD
1804 - 1,289 -TCDD
17.70
Time

0
1475 1500 1525 1550 1575 16.00 1625 1650  16.75

1700 1725 1750 1775 1800 1825  18.50

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center, 4200 New Haven Road - Columbia - Missouri - 65201 US.A.
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PeCDDs & PeCDFs isomers

16 20.57

21.65

19.49

21.89

2: Voltage SIR 14 Channels E+
339.8597
3.42e7

22.94

1900 1950 2000 2050  21.00 = 21.50
RT-070212-10
100-

22,00

23.00 23.50

2: Voltage SIR 14 Channels EW

355.8546
2.19e7

19.58

2217

5-MS X

ultra-low bleeding column

=4
Column: MEGA-5 MS Xim? m, 0.10pm, 30m
Catalog Code: MS-5XIL-015-010-30

Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code: PFITUN-015-025-1

Conditions

Oven Program: |60°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
4°C/min, 310°C.

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glass liner; heated @ 260°C.

1949 -
19.58 -
2057 -
2165 -
2189 -
217-
. 2260 -
2294 -

Legend

0 % N, 5
T T T T T T f T T T T T T T T
19.00 19.50 20.00 20.50 21.00 21.50 22.00 22.50

T T ™ Time
23.00 23,50

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 US.A,
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1,2,3,6,8 - PeCDF
1,24,79 - PeCDD
1,2,3,7,8 - PeCDF
2,34,6,7 - PeCDF
2,3/4,78 - PeCDF
1,2,3,7,8 - PeCDD
1,2,389 - PeCDD
1,2,389 - PeCDF

Penta-Furans isomers (PeCDFs)
Penta-Dioxins isomers (PeCDDs)
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PeCDFs isomers

2: Voltage SIR 14 Channels EH

20.57 339.8597
100+ 21.89 3.42e7
21.65
2294
B3
19.49
o T T T T T T T ; 7 T T T T T T ; 7 T T T
19.00 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 23.50
RT-070212-13 2: Voltage SIR 14 Channels E+
100- 21.73 339.8597
00 1.03e7
]
o ; 7 ; ; ; ; ; ; ; 7 ; y T T ; ; ; ? ; ?
19.00 19.50 20.00 20.50 21.00 21.50 22,00 22.50 23.00 23.50
RT-070212-11 2: Voltage SIR 14 Channels EH
21.84 339.8597
1007 1.05e7
ES
o T T T T T T T T T T T T T T 7 ' T T T = Time
19.00 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 23.50

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 USA.

mege
S5-MS X i

ultra-low bleeding column

mega
Column: MEGA-5 MS Xil -0.15mm, 0.10um, 30m
Catalog Code: MS-5XIL-015-010-30

Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code: PFITUN-015-025-1

Conditions

Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
4°C/min, 310°C.

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glass liner; heated @ 260°C.

1949 - 123,68 - PeCDF
20.57 - 12,378 - PeCDF
21.65- 23467 - PeCDF
21.73- 123,69 - PeCDF
21.84- 12489 - PeCDF
21.89- 23478 - PeCDF
2294 - 12,389 - PeCDF

Sample

AlITCDFs presents in Wellington Laboratories capillary column
performance test mixture (Wellington Labs, catalog code: TDTFWD),
except:

1,2,3,6,9 — PeCDF (@ 25 pg/uL in nonane)
124,89 — PeCDF (@ 25 pg/uL in nonane)

from Cambridge Isotope Labs.

(@o I = 75 5 +61(0)3 9762 2034 Australian Distributors
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HxCDDs & HxCDFs isomers

1004

0

RT-07!
100+

23.68

2542 o5z
7

3: Voltage SIR 15 Channels EH
373.8208
3.3007

27,78
27.73

0212-10

24.00

24.50

24.52

25.00 2550  26.00

T T T 7 f
28.50 28.00 29.50

3: Voltage SIR 15 Channels EH
26.96 389.8157
2.11e7

26.50 27.00 = 2750 = 28.00

27.11 27.25
/

26.79

5-MS X

ultra-low bleeding column

Column: MEGA-5 MS Ximﬁgﬁo.wpm, 30m
Catalog Code: MS-5XIL-015-010-30

Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code: PFITUN-015-025-1

Conditions

Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
4°Clmin, 310°C.,

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glass liner; heated @ 260°C.

23.68 -
24.52 -

1,2,3,4,6,8 - HXCDF
1,24,6,79 - HxCDD
2542 - 12,3478 - HxCDF
2561 - 123,678 - HxCDF
2659 - 23,4678 - HxCDF

26.79 -
2696 -
27.11 -
2725 -
27.73 -
27.78 -

Legend

T T f . ¥ Time
28.50 29.00 29.50

2400 2450 = 25.00 2550 2600  26.50 27.00 2750 = 28.00

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 US.A,
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1,2,3,4,7,8 - HxCDD
1,2,3,6,7,8 - HxCDD
1,2,34.,6,7 - HxCDD
1,2,3,789 - HxCDD
1,2,3,7,89 - HxCDF
1,2,3,4,89 - HxCDF

Hexa-Furans isomers (HxCDFs)
Hexa-Dioxins isomers (HxCDDs)
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HxCDFs isomers mege

5-MS )il

1 ®

ultra-low bleeding column

(Megs
i e Column: MEGA-5 MS Xil - 0.15mm, 0.10um, 30m

100+ 26.51 373.8208
7.6826 Catalog Code: MS-5XIL-015-010-30

meets and far exceeds the Retention Gap: DPTMDS 0.25mm, 2.5m
EPA method 8280 resolution criteria Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
* Catalog Code: PFITUN-015-025-1

2542 - 1,2,3,4,7,8 - HxCDF Conditions

25.61 - 1,2,3,6,7,8 - HxCDF
\ Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,

\s\ 4°C/min, 310°C.

\\ Carrier Gas: Helium pressure programmed from

. \\ 400KkPa to 526kPa @ 3kPa/min.

' 2400 = 2450 2500 | 2550 = 2600 = 2650 2700 = 2750 2800 = 2850 2900 2950 Injector: direct deactivated glass liner; heated @ 260°C.

RT-0702'§1. 62(;10 \ \\\ 3 Voage SR 15 Channels £t

1001 \ \‘\\ 3.30e7
\ 2368- 123468 - HxCDF
2542 5551 2542 - 12,3478 - HxCDF
) 2560 - 123678 - HxCDF
) 251 - 123689 - HxCDF
2659 - 234678 - HxCDF
2773- 123789 - HxCDF
2778 - 123489 - HxCDF

26.59

Sample

AlITCDFs presents in Wellington Laboratories capillary column
performance test mixture (Wellington Labs, catalog code: TDTFWD),
except:

1,2,3,6,8,9 — HXCDF (@ 25 pg/uL in nonane)

Y T T ; T ¥ T T T T T T = Time
24.00 24.50 25.00 25.50 26.00 29.50

26.50 2700 2750 2800 = 28.50 29.00

from Cambridge Isotope Labs.

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 US.A

QOM = g +61(0)3 9762 2034 ‘,"5“'3”"!! Distributors
w5

S\ e ; ECHKH 7o cry pyita www.chromtech.net.au

Website NEW : www.chromalytic.com.au E-mail : info@chromtech.net.au Tel: 03 9762 2034 ... in AUSTRALIA

aly - tel/fax: +39 0331.54.79.24 - info@mega




Hepta- & Octa- PCDDs & PCDFs isomers

mege
5-MS i/

Ultra-low bleeding colurmn

5: Voltage SIR 16 Channels EH f 7 73g5
100- 3554  443.7399 ;
1.74e7 Column: MEGA-5 MS Xil - 0.15mm, 0.10um, 30m
Catalog Code: MS-5XIL-015-010-30
LIS Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5
o e e . . . , . ; : . ; Connector: Press-Fit Union
30.00 3050  31.00 31.50 3200 3250 33.00 33.50 34.00 34.50 35.00 35.50 36.00 Catalog Code: PFITUN-015-025-|
RT-070212-10 4: Voltage SIR 13 Channels EH
29.78 407.7818
1007 24107
.24
Conditions
o
Oven Program: |60°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
4°C/min, 310°C.
0 Carrier Gas: Helium pressure programmed from
3000 3050 3100 3150 3200  32.50 3300 3350 3400 3450 3500 3550  36.00 400kPa to 526kPa @ 3kPa/min.
RT:070212-10 g S e Injector: direct deactivated glass liner; heated @ 260°C.
1001 1.45e7
] 29.78 - 1234678 - HpCDF
3030- 12,346,729 - HpCDD
3151 - 1234678 -HpCDD
3224- 1,234,789 - HpCDF
° 3000 3050  31.00  31.50 3200  32.50 33.00  33.50 = 3400 3450 3500 3550  36.00 il - GO
RT-070212-10 ’ | . | ' . ' . . | 4 Voltage SIIIR 13 Channéls EH 35.54- OCDF
30,30 423.7766
100- 31,51 1.8307
Legend
b .
Furans isomers (HpCDFs & OCDF)
e Dioxins isomers (HpCDDs & OCDD)
Y T T T T T T T T T T T T T ; r Time
30.00 3050  31.00 31.50 3200 3250 33.00 33.50 34.00 34.50 35.00 35.50 36.00

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 US.A,
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TCDFs mege

5-MS X/
= ultra-low bleeding column
45
3 \ 6 A
% L/ g 1: Voltage SIR 17 Channels E} T
N S megs
1.32e7
2 10 Il
Column: MEGA-5 MS Xil - 0.15mm, 0.10um, 30m
Catalog Code: MS-5XIL-015-010-30
I.1,3,68-TCDF : .
21349 -TCDF 9 Retention Gap: DPTMDS 0.25mm, 2.5m
3.12,6.7 -TCDF I5 Catalog Code: RETG-DPTMDS-025-2-5
g' %‘g':‘g :¥EB:§ Connector: Press-Fit Union
6.1279 -TCDF Catalog Code: PFITUN-015-025-1
7.2347 -TCDF
8.2,3,48 -TCDF "
9.2,3,7,8 - TCDF Condidions
10.3;46.7 - TCDF Oven P : 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C
11.2,3,67 -TCDF 7 “ven Trogram: y LRI wemin, '
12.1,2,69 -TCDF | 4 Cl.mm'3|.0 C..
" 13.12,39 -TCDF ; Carrier Gas: Helium pressure. programmed from
14, 13468 - PeCDF | 490kPa .tol 526kPa@ 3kPa/min. . )
15. 12,89 -TCDF | " Injector: direct deactivated glass liner, heated @ 260°C.
| 8
: Sample
AlITCDFs presents in Wellington Laboratories capillary column
performance test mixture (Wellington Labs. catalog code: TDTFWD),
except:
/- N\
Click here to % :g,zg —iggi Eg %g pg//ubin nonane)
" & L 1,2,6,7 — P ul
zoom this portion 42346 —TCDF (@ 25 pg/ul)
of the chromatogram |4 5.1,2,49 —TCDF (@ 25 pg/ul)
e / \ 6.12,79 —TCDF (@ 25 pg/uL)
10.3,4,6,7 —TCDF (@ 25 pg/uL)
| 11.2,3,6,7 —TCDF (@ 25 pg/uL)
\ from Cambridge Isotope Labs.
0 T T T T T T T T T T A B B I T T T T 1 Time
14.00 14.50 15.00 15.50 \_ 16.00 16.50 17.00 J 7.50 18.00 18.50

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 USA,
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TCDFs mege

5 5-MS il

ultra-low bleeding column

megse

Column; MEGA-5 MS Xil - 0.15mm, 0.10um, 30m
2 3 45 6 9 10 11 e olage R e 667 Catalog Code: MS-5XIL-015-010-30

1007 1.3267

Retention Gap: DPTMDS 0.25mm, 2.5m
Catalog Code: RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code: PFITUN-015-025-1

| Conditions

“ Oven Program: 160°C, 10°C/min, 190°C, 2.5°C/min, 255°C,
|3 12 4Clmin, 310°C.

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glass liner; heated @ 260°C.

2. 1,349 -TCDF
3.1,2,6,7 -TCDF
4.2,34,6 -TCDF
5. 1,249 -TCDF
6. 1,279 -TCDF
7.2,34,7 -TCDF
L 8.2,34,8 -TCDF
1640 1650 | 1660 | 1670 1680 | 1690 1700 1710 1720 1730 1740 M 9.2,3,7.8 -TCDF

10.34,6,7 -TCDF
I'1.2,3,6,7 -TCDF
12.1,2,69 -TCDF
13.1,239 -TCDF

1590 ' 16.00 1610 = 16.20 = 16.30

Acknowledgement: Dr. Paul H. Peterman, U.S. Geological Survey, Columbia Environmental Research Center; 4200 New Haven Road - Columbia - Missouri - 65201 USA.
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mege

S5-MS i

megs
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Notes

All the analysis here reported were carried out with an AutoSpec Premier™ High Resolution Mass Spectrometer (HRMS) by Waters™ on an Agilent™ 6890N GC
equipped with an Agilent™ 7683 autosampler.
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CAPLLARY COLLNWITWES
LA IFLE T T

A new High Temperature Carbowax Column stable up to 300°C for FAST-GC and GCxGC use.

Marka Galli [1), Stefanc Galli (1]

1: MEGA 5.n.c. - Capillary Columns Labarakory, Legnans [MI) - laly Contact for information and poster reprint: info@mega.mi.it

Introduction

Carbowax polar stationary phases are the most used in GC separations in conjuction with 5% phenyl
apolar columns. For example PEG columns are very often used in Essential Oil, FAMEs and Aromatic
Compounds analyses. In recent years growth and development of techniques such as Fast-GC and
GCxGC showed the need to have polar phases that can reach high temperatures. In fact, using Fast-GC
systems with high temperature rates, the elution temperature of the compounds analyzed rises
accordingly. In the same way, in the GCxGC, having a second dimension column such polar as a
carbowax one that in the meantime allows lo reach higher lemperatures greally expands the
application possibilities of the technique.

For these reasons MEGA has developed a new Carbowax based column called MEGA-Wax HT, able to
reach over 300°C and maintain the temperature of 300°C in isothermal mode.,

The MEGA-Wax columns have a special deactivation treatment of the tubing surface that ensures a
better coating of the phase. Beyond that a particular treatment on the PEG polymer is designed to allow
the phase to reach high temperatures with a low bleeding and keeping the performances in time. The
temperature range of this new column is extremely wide compared to other Carbowax columns, starting
from 40°C reaching up to 300°C.

S I N

Figure 1. Grob Test (Test Mixture n. 2, Fluka Cat. # 86501) on a .10 mm ID x 45 m L (0.5 m
incorporated retention gap) x 0.10 um FT, MEGA-Wax HT Fast column. Conditions: 40°C to 200°C @ 15°
C/min, Hydrogen carrier gas @ 150 kPa (constant pressure}, S5L 250°C, FID 310°C.

ldentification: decane (10), dodecane (12), 2,3-butanediol (D), 1-octanol (Ol), methyl decanoate (EL10),
dicyclohexylamine (Am), methyl undecanoate (E11l), methyl laurate (E12), 2.6-dimethylaniline, 2,6-
dimethylphenol.

Importers & Manufacurers
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2508 s e Figure 2.

.74

Two isothermal runs to calculate
the theoretical plates number (M)
are here shown. All our narrow-
bore Fast-GC 100um 1D columns
have N/m = 9000, even for this
new Carbowax stationary phase.
The first value 1s obtained after
one hour of initial column
conditioning, while after keeping
.508 —— the column 5h @ 300°C a loss of
' B less 5% then previous N value
was noted, thus showing a very
i-“_' good resistance at high
g - ) temperatures. The N values were
' calculated at 110°C in isothermal
modeona 010 mmIDx8mLx
T : 0.10 ym FT, MEGA-Wax HT Fast.

lTrme [min}

7424
[mv o]
o181

554§

4408

T [main)

6.168

5,049




Experimental Results

L. MICHEIEREL Smmlysis on MEGE-Wres HT,

.

LLLpL

Filgure 3= 4 real Biogiessl symigds snalpskE B shown abose, The Blodiess] semple =35 pepoed
Soonding Do the ER-IAI0% procedore Thee oolimn used s s 032 mim IE s 10 m L C0 m oo ied
retEndon gapl & 0000 pm FT, MEGE-Wps HT codamn, Conlitkenis: §0°C 0p 00 @ 1050Amin, Hymges
camier ges @ 15 KR icorefant pressgne | QreColumn injeciken

BisSiatal patanis @ sEmicant chalenges o the analyical pord of veaw. Thans e iy
mplementcd metdrads reganding ol OO Biod el analvss o detemmine oes and bl Glycenne, eshor
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A new High Temperature Carbowax Column stable up to 300°C for FAST-GC and GCxGC use.

Maria Galli [1), Stefanc Galli (1)

1: MEGA 5.N.c, - Capllary Columns Labaoratory, Legnano (M) - italy Contact for Information and poster reprinti Info@mega.mi.it

2. POLYWAX 500 Analysis on MEGA-Wax HT.

L L\. _

Figure 5. A Polywax 500 analysis on a 0.32 mm ID x 10 m L {1 m incorporated retention gap) x 0.05
um FT, MEGA-Wax HT column. Another example of the use of the new Wax HT stationary phase for high
temperature works. The sample introduction was made in On-Column mode.

Conclusions

The new MEGA-Wax column HT represents a novelty in the panorama of high polarity phases Carbowax.
We think that the examples show the suitability of this new phase to meet the needs of having polar
phases with an extended temperature range, especially to meet the modern needs of FAST-GC and
GCxGC. At the present time in the Comprehensive 2DGC you are forced to find the best compromise
between temperature limit of the column system and orthogonality between the two dimensions
because of temperature limits given by more polar (and used) phases like Carbowax. We can move
these limits a bit higher with the new Wax-HT column,

Furthermore, this column may be well used for conventional GC e.q. in combination with an apolar
phase for a classic double-column configuration for M5 systems. These systems, very often used in F&F
labs for example, currently have big limitations because the usable temperature range of the apolar
columns (like 5% phenyl phase) is reduced by the temperature limit of the normal Carbowax based
phases.

We are still performing applications on this new stationary phase to find the maximum effective
operating limits in temperature programmed mode with the best compromise of column lifetime, We
are going on with the investigation on the possibility to use the Wax-HT for triglycerides analysis with
the advantage to elute these heavy compounds below their decomposition temperature.
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You can see other performances of the new MEGA-Wax HT columns on the "LC-GC
Europe" (February 2010 Issue) magazine, GC Connections section. Here applications of
MEGA-Wax HT are shown both on Fast-GC and GCxGC use for Essential Oil analysis.

We wish to thank the authors of this paper for their work and their cooperation.

Click here and read the LCGC article about the new MEGA-Wax HT column.
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Selection of Columns for GCxGC Analysis of Essential
Oils

A capillary column coated with a high-temperature stable wax stationary phase
for gas chromatography, with a recommended maximum oven temperature of 300
°C, was installed as part of a comprehensive two-dimensional gas
chromatography (GCxGC) column ensemble and the suitability of this column
set-up for essential oil analysis was investigated. The separation of kunzea
essential oil (Kunzea ambigua), which is known for its antibacterial activity, is
used to demonstrate the suitability of the new stationary..
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Introduction

Multidimensional separations are performed by combining single anakytical separation columns in
such a way to greatly enhance peak capacity for the separation of complex multi-component
samples. Comprehensive multidimensional gas chromatography (GC=GC) employs largely
independent first- and second-dimension separation mechanisms and typically generates peak
capacity of the order of several thousand, making it a highly appropriate technology for the
separation and analysis of complex multicomponent samples such as essential oils.

A substantial majority of GC=GC publications for essential oil analysis in the periodical literature
have used a "non-polar” column in the first dimension and employed a "polar” calumn in the
second dimension. In practice this almost always translates to use of a 100%
palydimethylsiloxane or 5% diphenyl 95% dimethyl polysilokane stationary phase in the first-
dirension combined with a 50% diphenyl 20% dimethyl polysiloxane or a polyethylene glycol
(wax) second-dimension column, although there are notable departures from this convention,

including applications reversing the order of "pl:llaritg,x",2 providing class-type separation of citrus
oil components and those using cyclodextrin derivative stationary phases for enantioselective
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polarity, but using an appropriate termperature programme cancels out the influence of volatility

on retention in the second dimension colurn.” Thus, GC=GC separations are temperature-
programmed to maximize differences in separation mechanisms in the two dimensions.

Howewer, because both columns are commaonly installed in the same oven, the temperature
stability of one of the separation columns typically imparts an upper temperature limit on the
separation system. Applications that use 20% diphenyl 0% dimethyl polysiloxane second
dirnension columns are benefited in terms of high-termperature stability compared with those
applications employing wax columns, but more suitable selectivity of wax columns for polar
essential oil components was shown many years ago and wax stationary phases are almost
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Recently, we received a 9 m = 100 pm i.d. MEGA-WAK HT high-temperature wax column with a
stationary phase film thickness of 0.10 pm (Mega, Legnano, Italy) and have been using this
column for our GC=GC work involving essential oils analysis. The wax second dimension column
used in the current investigation has more than 9000 N/m tested in isothermal mode and an
upper column oven limit of 300 °C. Results from the GC=GC analysis of kunzea essential oil
obtained by steam distillation of aerial parts of Kunzea ambigua are reported here.

Kunzea ambigua is a shrub native to the Eastern parts of Australia. As
‘an effective killer of bacteria, kunzea essential oil has numerous
‘traditional folk medicine uses and researchers have recently

‘developed a kunzea oil formulation for veterinary use ? Kunzea oil is
rich in sesguiterpene alcohols and as a consegquence one-dimensional
\GC lacks the resolving power to provide adequate separation of the
ccomplex oil. In the present investigation a GC=GC column set

~ i “lcomprising @ 30 m x 250 pm i.d. Rxi-55il MS column with a stationary
b phase film thickness of 0.25 um (Restek, Bellefonte, Pennsylvania,
UsA) was installed as the first dimension separation column and the second dimension column
was a1 m =100 pmid. MEGA-WAK HT column with a stationary phase film thickness of 0.10 pm.
The primary goal of this investigation was to determine the suitability of the MEGA-WAX HT
column as a second-dimension column for essential oil analysis, in particular for providing
adequate separation of the sesquiterpene alcohols in kunzea oil. To date, we have not attempted
comprehensive peak identification of the essential oil components using GC=GC-MS but we
anticipate that these results will be reported in time.

Prior to removing a 1.0 m length from the MEGA-WAX HT column, a2  RESasiei e
series of fast GC-MS analyses were performed using the & m column
as received. All analyses were performed using a Shimadzu GC-MS-
CIPZ010-Plus (Shimadzu Oceania, Melbourne, Australia). A fast
temperature programmed gradient from 40 °C to 300 °C in 6.5 min (40|
*Cimin) was employed for these analyses and the oven was held at the, |

|
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anar}-’SES [GC—MJ LULGl U LU GHIL LT DAL 2 L= 0al | Jda— a0 Wy s apECtra."'SII] that were
performed to assess the level of stationary phase bleed. Even using a reasonably aggressive
rapid temperature programme rate up to 300 °C these results are highly satisfactory. The
average baseline response (n = 10) at the maximum oven temperature (6.5-7.5 min) was less
than 7.9= the average baseline response recorded between 2 and S min.
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el - oSt G C—MS analysis of the kunzea essential oil was also performed
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e using this configuration and a typical chromatograrm is shown in Figure

‘ 2. Mote the maximum intensity of the small peak marked # in Figure 2,

which has a low relative peak intensity of 1.09%, is more than 19:=xthe
average baseline response between 2 and 5 min. To compare the
\ general selectivity of the MEGA-WAX HT column, a fast GC-M3S

J_U.L_.LLJ JJ‘ chromatogram of kunzea essential oil using & 20 m = 100 prni.d.
S, " ~RE-WAK column is shown in Figure 3. Temperature effects as well as
Figure 3 differences in the stationary phase chemistry each influence the
absolute retention order so an attempt to overlay these chromatograms would be pointless. The
MEGA-WAX HT column is also 75% shorter than the Rt-Wak column, so the resalution using the
latter column is understandably better. Nonetheless, elution of the monoterpene and
sesquiterpene hydrocarbons, followed by the monoterpene and sesquiterpene alcohols is in
general congruence between the two columns.
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