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GrobTest
0...----------------

Figure I. GrobTestchromatogram performedwith the new MEGA-5MSXii 0.25mm, 0.25~m, 30m.
The test conditions were:40'C - 200'C@ IO'Gmin, Hydrogencarriergas@80kPa (constant pressure), Split injector (250'q with split ratio I:20, I ~L injectionvolume,FID
detector (250'q.
GrobTestMix (Fluka cat.# 8650I) composition: 2,3-Butanediol (D), Decane(10), I-Octanol (01),2,6-Dimethylphenol (P),2-Ethylcaproic acid (5),2,6-Dimethylaniline (A),
Dodecane (12),methylDecanoate (EI0), Dicydohexylamine (Am),methylUndecanoate (EI I), methylLaurate (E12).
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.!Inl'll~!!d l ng, outstanding
:::J....,.~-term performances

of this new column.

ultra-Iovv bleeding 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 asquality assurance test.

The new MEGA-5 MS Xii Is a new low­
bleeding stationary phase Ideal for Ge­
MS applications.

m~8
TM

5-MS -

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

The new MEGA-5 MS Xii is available in the most
classical GC-MS dimensions but also in the new
configuration with the 0.15mm 1.0. tubing, one of
the best compromise between resolution power
and faster GC analysis.
As with all our other products, you can ask us to
make the MEGA-5 MS Xii phase with completely
custom dimensions and configurations. Please
contact us at info@megami.it.
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Figure 2.A GrobTestrun performed on the new MEGA-S MSXii O.2Smm, O.2S~m, 30m isshownto highlight the bleeding level. Even with a temperature rate of IOoOmin (from 40°C to 3S0oq the bleeding remains extremely low.The chromatogram shows
avery flat baseline with no bleeding at 320°C anda minimalgrowth of the signal at the end of the analysis at hightemperature (3S0oq.
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POCs
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~TM
5-MS ;
ultra-Iovv bleeding column

Oven Program: 60°C (5min),8°0min, 300°C (I Omin).

Carrier Gas: Helium, l.5mUmin,constantflow.

Injector:Split275°C,30mUmin split flow (I min Splitless).

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

Conditions *

meae
Column: MEGA-S MS Xii - <t.'1Smm, O.2SlJm, 30m
CatalogCode:MS-5XIL-025-025-3020,21

19

13. Heptachlor
14. DCPA
15.Aldrin
16.lsodrin
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-II
29.c1s-Nonachlor
30.pp-DDD
31.Endrinaldehyde
32.Carbophenothion
33.Endosulfan sulfate
34.pp-DDT
35.Endrinketone
36.Methoxychlor
37.Mirex
38.c-Permethrin
39.t-Permethrin

Accustandard mixM-680p, MS08P-B-R and M-617-2 (I ngl~L each compound).

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

36

EPA method 617

9 10

EPA method 508

IS

2

4

5
6

3 8

IS
II

IS /

12

13
14

15
16 17

23 25,26

29
27

30
.>

28 34
22

/ 24 33 35

31 32

37

7
18

38

39
32.S min

Acknowledgement: Cromlab S.L.,Acer30-32,08038 Bancelona. TIC MS
It: conditionsusedare not optimizedfor separations but are standard conditionsusedfor a round-robincomparison.
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POFs
--------------0

m&gBTM
5-MS -
orcr-e-lcvv bleeding column

33 min

TIC MS

Conditions *

Oven Program:60°C (5min).8°0min,300°C ( IOmin).

Carrier Gas: Helium. l.5mUmin,constantflow,
Injector:Split275°C, 30mUmin splitflow (Imin SplitJess).
MS' transfer line 300°C source 225°C segmented scan45-450 amu.

meae
Column: MEGA-S MS Xii - <t.'1Smm. O.2SlJm. 30m
CatalogCode:MS-5X1L-025-025-30

EPA method 8140, 8141

IS 13

36.Carbophenothion
37.Phosmet
38.EPN
39.Leptophos
40.Azinphos-methyl
41.Azinphos-ethyl
42. Coumaphos

28.Crotoxyphos
29.Tetrachlorvinphos
30.Tokuthion
3I.Tribuphos
32. Fensulfothion
33. Ethion
34.Sulprophos
35, Famphur

I. Dichlorvos
2.Mevinphos
3.Demeton-S
4.Ethoprop
5.Naled
6.Sulfotep
7. Phorate
8.Demeton-O
9.Dimethoate

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

10.Dioxathion 6
II.Terbufos 21
12. Fonophos IS 22 Accustandard mix M-8140M, M-814 1A-I M and M-8141 M

13, Diazinon IS j/ J (I ngl~L eachcompound).

14,Disulfoton
15 20

15.Dichlorofenthion <.
I6.Chlorpyrifos-methyl 12

1417, Parathion-methyl ~ 33

18. Fenchlorphos
7 18 25 30 35,36

19.Fenitrothion 34 -: 39

20.Aspon
16

26,27
21 .Malathion

II

22,Chlorpyrifos-ethyl
29

23.Fenthion
24

24.Trichloronate / 42
25.Parathion-ethyl
26,Chlorfenvinphos 10

19 32 37
38

27.Merphos -,
17 -. 41

4 9

I 28 40

8 31
2

3
5

LJv ~ ~IA ~ ~ ~~ L---

~LA ~ 1\ ~ '--- iL I-A.J ~ '--- l..-

-: conditions usedarenot optimized forseparations butarestandan:t conditions usedfora romo-rcbin comparison.
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Triazines
---------------0

~TM
5-MS ;
ultra-Iovv bleeding column

Conditions *

Oven Program: 60°C (5min), 8°0min, 300°C (I Omin).

Carrier Gas: Helium, l.5mUmin,constant flow.

Injector: Split275°C,30mUminsplitflow (I min Splitless).

MS: transferline300°C,source 225°C,segmented scan 45-450amu.

Column: MEGA-5 MS Xii - O.25mm, O.25IJm, 30m
Catalog Code:MS-5XIL-025-025-30

Absolute standard mix # 40017 (I ngl~L each compound).

EPA method 619

2

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

3
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5 7

6

8

9

IS

IS

10

12

II

13

14

mega

I. Atrazine-desisopropyl
2.Atrazine-desethyl
3.Terbuthylazine
4.Atraton
5.Simazine
6.Prometon
7.Atrazine
8. Propazine
9.Terbuthylazine
10.Secbumeton
I I. Simetryne
I2.Ametryn
13.Prometryne
14.Terbutryn

26 min

TICMS
iJ: conditions usedare not optimized for separations but are standard conditions usedfor a round-robin comparison.
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Other Separations
-----------------------0

Column: MEGA-S MS Xil - O.2Smm, O.2Sl.Im, 30m

Catalog Code: MS-SXIL-025-025-30

Conditions *

Oven Program: 45°C (2min), 5000min, 160°C (I min), 6°0min,

320°C (2min).

Carrier Gas: Helium, I.OmUmin, constant flow.

Injector:Split250°C,50mUmin split flow, IIJL injection volume.

MS: full scan mode.

EPA method 525.2 mix

Metolachlor
15.277 min

Atrazine
11.890 min

Aldrin
15.455 min

Cyanazine
15.705 min

Simazine
12.029 min

~TM
5-MS ;
ultra-Iovv bleeding column

mega

TICMS

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

TIC MS
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MEGA s.n.c- CapillaryColumnsLaboratory-Via Plinio, 29 - 20025
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GrobTest
0...----------------

Figure I. GrobTestchromatogram performedwith the new MEGA-5MSXii 0.25mm, 0.25~m, 30m.
The test conditions were:40'C - 200'C@ IO'Gmin, Hydrogencarriergas@80kPa (constant pressure), Split injector (250'q with split ratio I:20, I ~L injectionvolume,FID
detector (250'q.
GrobTestMix (Fluka cat.# 8650I) composition: 2,3-Butanediol (D), Decane(10), I-Octanol (01),2,6-Dimethylphenol (P),2-Ethylcaproic acid (5),2,6-Dimethylaniline (A),
Dodecane (12),methylDecanoate (EI0), Dicydohexylamine (Am),methylUndecanoate (EI I), methylLaurate (E12).
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.!Inl'll~!!d l ng, outstanding
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of this new column.

ultra-Iovv bleeding 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 asquality assurance test.

The new MEGA-5 MS Xii Is a new low­
bleeding stationary phase Ideal for
GC-MS applications.

m~8
TM

5-MS -

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

The new MEGA-5 MS Xii is available in the most
classical GC-MS dimensions but also in the new
configuration with the 0.15mm 1.0. 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 Xii phase with completely
custom dimensions and configurations. Please
contact us at info@megami.it.
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Figure 2.A GrobTestrun performed on the new MEGA-S MSXii O.2Smm, O.2S~m, 30m isshownto highlight the bleeding level. Even with a temperature rate of IOoOmin (from 40°C to 3S0oq the bleeding remains extremely low.The chromatogram shows
avery flat baseline with no bleeding at 320°C anda minimalgrowth of the signal at the end of the analysis at hightemperature (3S0oq.
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Dioxins and Furans Analysis
-------------------------10

What are Dioxins?

~TM
5-MS -
ultra-Iovv bleeding column

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 (ll/!fllf!!refore,have
health implications.As a result their emission into the environment and food chain is strictly controlled. Samplesthat 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 challengeto 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 result 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-S MS Xii, with a O.ISmm 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:

PCDDs
PCDFs
TCDD

HRMS

Polychlorinated Dibenzo-p-dioxins
Polychlorinated Dibenzofurans
Tetrachloro Dibenzo-p-dioxin

High Resolution MassSpectrometry

Accredited Methods:

EPA Method 1613b
EPA Method I668
EPA Method8280, 8290

EN 1948-1
EN 1948-2
EN 1948-3

MEGA-5 MS Xii GC column meets the USP G27 and G36 requirements JSA JIS K 031 1:2005
JSAJIS K0312
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PCDDs & PCDFs Isomers ~TM
0 5-MS ,

ultra-Iovv bleeding column

/ /

Oeta- STetra- Penta- Hexa- Hepta- &
5: VOltage SIR 16 Channels EI+
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3532, 459 .7348

Column: MEGA-5 MS Xll - 0.15mm, 0.1 OlJm, 30m
~

145e7
, ,

r oo 1

, ,

I~'oo
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291 8 322 4 407 .7818 Retention Gap: DPTMDS O.25mm, 2.5m

A J 2.41e7
, I
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I ,
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1 9~58 22.17,22.60 355 .8546 Injector:direct deactivated glass liner, heated@ 260°C.
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Acknowledgement: Dr. Paul H. Peterman, U.S.Geological Survey, ColumbiaEnvironmental Research Center,4200 New Haven Road - Columbia- Missouri - 6520I U.SA
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PCDDs & PCDFs isomers
---------------------0

roogBTM
5 -MS -
u1tre-bvv bleeding cok.JrTvl

6

Furans isomers (PCDFs)
Dioxins isomers (PCDDs)

Legend

mega

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

Oven Program: 160°C, looamin, 190°C,2.soamin, 255°C,

4°amin, 31o-c,
Carrier Gas:Helium pressure programmedfrom

400kPato 526kPa@ 3kPalmin.
Injector:direct deactivatedglass liner.heated @ 260°e.

Conditions

Connector: Press-Fit Union
CatalogCode: PFITUN-O I5-025-1

Retention Gap: DPTMDS O.25mm, 2.5m

CatalogCode:RETG-DPTMDS-D25-2-5

Column: MEGA-5 MS Xll - 0.15mm, 0.1OlJm, 30m

CatalogCode: MS-5X1L-O I5-010-30

Time
36.0034.00

5: Vo~age SIR 16 Channels EI+
35 54-..443.7399

.74e7

32 .0030.0028.0026.0024.0022.0020.0018.0016.0014.00

1

All ! A h '" ~o

100

• ';f..
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TCDDs & TCDFs Isomers
-------------------------10

~TM
5-MS ;
u ltra-Iovv bleeding column

Tetra-Furans isomers (TCDFs)
Tetra-Dioxins isomers (TCDDs)

Column: MEGA-5 MS Xll - 0.15mm,0.1 OlJm, 30m
Catalog Code: MS-5XIL-0 15-0 I0-30

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

Connector: Press-Fit Union
Catalog Code: PFITUN-O 15-025-1

Conditions

Oven Program: 160°C, looamin, 190°C, 2.5°amin, 255°C,

4°amin, 310°C.

Carrier Gas:Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

Injector: direct deactivated glassliner. heated @ 260°C.

Legend

mega 7

100

RT-070212-10
13.74

1: Voltage SIR 17 Channels EI+
305.8987

1.07e8

16.74 18.22

• °
GOBACK "TO SLIDE 5 /i 17.14 17.25

-,

13.74 - 1,3,6,8 -TCDF
16.52 - 2,3,4,7 -TCDF
16.65 - 2,3,4,8 -TCDF
16.74 - 2,3,7,8 - TCDF
17.14 - 1,2,6,9 -TCDF
17.25 - 1,2,3,9 -TCDF
18.22 - 1,2,8,9 -TCDF

14.89 17.12

17.29

15.05

16.47
16.71

\.. " ~ J \. "- I \. 1~0 \.

14.89 - 1,3,6,8 -TCDD
15.05 - 1,3,7,9 -TCDD
16.47 - 1,4,7,8 -TCDD
16.71 - 1,2,3,4 -TCDD
17.12 - 1,2,3,7 + 1,2,3,8 + 1,2,3,9 -TCDDs
17.29 - 2,3,7,8 - TCDD
18.04 - 1,2,8,9 -TCDD

Time
18.5018.00

17.50 18.00 18.50
1: Voltage SIR 17 Channels EI+

18.04 321.8936
3.82e7

17.50

17.00

17.0016.50

16.5016.00

16.00

15.50

15.50

15.00

15.0014.50

14.5014.00

14.00
o

RT-070212-10

100
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TCDDs Isomers
-------------------0

~TM
5-MS ;
ultra-Iovv bleeding column

100

.'"

Conditions

Oven Program: 160°C, 10oOmin, 190°C, 2.so0min, 255°C,

4°0min, 310°C.
Carrier Gas: Heliumpressure programmed from

400kPa to 526kPa @ 3kPa/min.

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

16.69

16.69 - 13C12-I,2,3,4 - TCDD
17.27 - 13C12-2,3,7,8 - TCDD

17.27
1:Voltage SIR17 Channels EI+

333.9339
1.5687

Column: MEGA-5 MSf)(jj7~m, 0.1 OlJm, 30m
Catalog Code:MS-5XIL-0 15-0I0-30

Retention Gap: DPTMDS0.25mm, 2.5m
Catalog Code:RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code:PFITUN-O 15-025-1

meets and far exceeds the
EPA method 8280 resolution criteria

8
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PeCDDs & PeCDFs Isomers
----------------------------0

~TM
5-MS ;
ultra-Iovv bleeding column

100

• ?I'<

RT-070212-10

100

19.00

19.00

GOBACK "TO SLIDES /i

19.49

19.50

19.56

20.00

20.57

20.50 21.00

21.65

21.50

21.69

22.00

22.17

2: Voltage SIR 14 Channels EI+
339.8597

3.42e7

22.94

22.50 23.00 23.50
2: Voltage SIR 14 Channels EI+

22.60 355.8546
2.1ge7

Column: MEGA-5 MS xi(!l/TJIilf!. 0.1OlJm, 30m
CatalogCode:MS-5XIL-0 15-0I0-30

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

Connector: Press-Fit Union
CatalogCode:PFITUN-O 15-025-1

Conditions

Oven Program: 160°C,10oGmin, 190°C,2.5°Gmin, 2S5°C,

4°Gmin, 31o-c,
Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPa/min.

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

19.49 - 1,2,3,6,8 - PeCDF
19.58 - 1,2,4,7,9 - PeCDD
20.57 - 1,2,3,7,8 - PeCDF
21.65 - 2,3,4,6,7 - PeCDF
21.89 - 2,3,4,7,8 - PeCDF
22.17 - 1,2,3,7,8 - PeCDD
22.60 - 1,2,3,8,9 - PeCDD
22.94 - 1,2,3,8,9 - PeCDF

Legend

Penta-Furans isomers (PeCDFs)

Penta-Dioxins isomers (PeCDDs)

9
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PeCDFs Isomers
------------------0

~TM
5-MS ;
ultra-Iovv bleeding column

100

RT-070212-13

100

• #<

19.00 20.00

20.57

20.50 21.00

21.89

21.65

21.50 22.00

21.73

2: VoRage SIR 14 Channels EI+
339.8597

3.42e7

22.94

\.
22.50 23.00 23.50

2: VoRage SIR 14 Channels EI+
339.8597

1.03e7

meoe
Column: MEGA-5 MS Xii -iI.15mm, 0.1 OlJm, 30m
CatalogCode:MS-5XIL-0 I5-010-30

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

Connector: Press-FitUnion
CatalogCode:PFITUN-O 15-025-1

Conditions

Oven Program: 160°C,10oOmin,190°C,2.so0min, 255°C,

4°0min, 31o-c,
Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPaimin.

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

10

RT-070212-11

100

19.00 19.50 20.00 20.50 21.00 21.50 22.00

21.84

22.50 23.00 23.50
2: VoRage SIR 14 Channels EI+

339.8597
1.05e7

19.49 - 1,2,3,6,8 - PeCDF
20.57 - 1,2,3,7,8 - PeCDF
21.65 - 2,3,4,6,7 - PeCDF
21.73 - 1,2,3,6,9 - PeCDF
21.84 - 1,2,4,8,9 - PeCDF
21.89 - 2,3,4,7,8 - PeCDF
22.94 - 1,2,3,8,9 - PeCDF

Sample

AIITCDFs presents inWellington Laboratories capillary column
performance test mixture (Wellington Labs. catalog code:TDTFWD),
except:

1,2,3,6,9 - PeCDF (@25 pgluL in nonane)
1,2,4,8,9 - PeCDF (@25 pgluL in nonane)

19.00 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 from Cambridge Isotope Labs.
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HxCDDs & HxCDFs Isomers
----------------------------0

~TM
5-MS ;
ultra-Iovv bleeding column

100 23.68
3: Voltage SIR 15 Channels EI+

373.8208
3.30e7

Column: MEGA-5 MSXim~Ro.IOlJm,30m
Catalog Code:MS-5XIL-0 I5-010-30

I I

25.42 25.61
/

26.59

27.78

27.~~
Retention Gap: DPTMDS O.25mm,2.5m
Catalog Code:RETG-DPTMDS-025-2-5

Connector: Press-Fit Union
Catalog Code:PFITUN-O 15-025-1

Conditions

Oven Program: 160°C, 10oOmin, 190°C, 2.so0min, 255°C,

4°0min, 310°C.

Carrier Gas: Heliumpressure programmed from
400kPa to 526kPa @ 3kPalmin.

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

24.00
RT-070212-10

100

. "'"

24.50

24.52

25.00 25.50 26.00 26.50 27.00 27.50

26.96

27.11 27.25
/

26.79

28.00 28.50 29.00 29.50
3: Voltage SIR 15 Channels EI+

389.8157
2.11e7

GOBACK "TO SLIDES /I

23.68 ­
24.52 ­
25.42 ­
25.61 ­
26.59 ­
26.79 ­
26.96 ­
27.11 ­
27.25 ­
27.73 ­
27.78 -

1,2,3,4,6,8 - HxCDF
1,2,4,6,7,9 - HxCDD
1,2,3,4,7,8 - HxCDF
1,2,3,6,7,8 - HxCDF
2,3,4,6,7,8 - HxCDF
1,2,3,4,7,8 - HxCDD
1,2,3,6,7,8 - HxCDD
1,2,3,4,6,7 - HxCDD
1,2,3,7,8,9 - HxCDD
1,2,3,7,8,9 - HxCDF
1,2,3,4,8,9 - HxCDF

Legend

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

29.0028.5028.0027.5027.0026.5026.0025.5025.0024.5024.00
o-\-.....-...--.......i-,.....:;;:;;:;........,..- ...............,...::,.,::;:.""!"- .....-.,.......I-.........,.-...,.......;:;:;:;;;;;;;;;;;'i""'- ,.................,.........,......."F""....I"""....,.. Time

29.50
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HxCDFs Isomers
------------------0

~TM
5-MS ;
ultra-Iovv bleeding column

100

meets and far exceeds the
EPA method 8280 resolution criteria

26.51
3: Voltage SIR 15 Channels EI+

373.8208
7.68e6

meoe
Column: MEGA-5 MSXii - 'ff.15mm, 0.1 Ollm, 30m
CatalogCode:MS-5XIL-0 15-0I0-30

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

12

• ?Il t
25.42- 1,2,3,4,7,8 - HxCDF
25.61 - 1,2,3,6,7,8 - HxCDF

Connector: Press-Fit Union
CatalogCode:PFITUN-O 15-025-1

Conditions

24.00
RT-070212-10

100 23.68

24.50 25.00 26.00 26.50

26.59

27.00 27.50

27.78

27.7~1

28.00 28.50 29.00 29.50
3: Voltage SIR 15 Channels EI+

373.8208
3.30e7

Oven Program: 160°C,10oOmin,190°C,2.5°0min, 255°C,

4°0min, 310°C.

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPalmin.

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

23.68 - 1,2,3,4,6,8 - HxCDF
25.42 - 1,2,3,4,7,8 - HxCDF
25.61 - 1,2,3,6,7,8 - HxCDF
26.5 I - 1,2,3,6,8,9 - HxCDF
26.59 - 2,3,4,6,7,8 - HxCDF
27.73 - 1,2,3,7,8,9 - HxCDF
27.78 - 1,2,3,4,8,9 - HxCDF

Sample

AllTCDFspresents inWellington Laboratories capillary column
performance test mixture (Wellington Labs. catalog code:TDTFWD),
except

\. v \...
25.50 26.00

\.
26.50 27.00

1,2,3,6,8,9 - HxCDF (@25 pgluL in nonane)

from Cambridge Isotope Labs.
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Hepta- & Octa- PCDDs & PCDFs Isomers
--------------------------0

~TM
5-MS ;
ultra-Iovv bleeding column

100

. ~
GOBACK "

TO SLIDES ~

5:Voltage SIR 16Channels EI+
35.54 443.7399

1.74e7

mega
Column: MEGA-5 MS Xii - O.15mm,O.lOjJm, 30m
Catalog Code: MS-5XIL-0 15-0I0-30

Retention Gap: DPTMDS O.25mm, 2.5m

Catalog Code: RETG-DPTMDS-025-2-5

13

30.00
RT·070212·10

100 29.78

30.00
RT-070212-10

100

30.50

30.50

31.00

31.00

31.50

31.50

32.00

32.00

32.24

32.50

32.50

33.00

33.00

33.50

33.50

34.00

34.00

34.50

34.50

35.00 35.50 36.00
4:Voltage SIR 13Channels EI+

407.7818
2.41e7

35.00 35.50 36.00
5:Voltage SIR 16Channels EI+

35.32 459.7348
1.45e7

Connector: Press-Fit Union
Catalog Code: PFITUN-O 15-025-1

Conditions

Oven Program: 160°C, 10oOmin, 190°C,2.so0min, 2S5°C,

4°0min, 310°C.

Carrier Gas:Helium pressure programmed from
400kPa to 526kPa @ 3kPaimin.

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

30.00
RT·070212·10

100

30.50

30.30

31.00 31.50

31.51

32.00 32.50 33.00 33.50 34.00 34.50 35.00 35.50 36.00
4:Voltage SIR 13Channels EI+

423.7766
1.83e7

29.78 ­
30.30 ­
31.51 ­
32.24 ­
35.32 ­
35.54 -

Legend

1,2,3,4,6,7,8 - HpCDF
1,2,3,4,6,7,9 - HpCDD
1,2,3,4,6,7,8 - HpCDD
1,2,3,4,7,8,9 - HpCDF
OCDD
OCDF

Furans isomers (HpCDFs & OCDF)

Dioxins isomers (HpCDDs & OCDD)
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14

Conditions

u ltra-Iovv bleeding column

Oven Program: 160°C,10oOmin,190°C,2.so0min, 255°C,

4°0min, 310°C.

Carrier Gas: Helium pressure programmed from

400kPa to 526kPa @ 3kPalmin.

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

mega

from Cambridge Isotope Labs.

Sample

2. 1,3,4,9 - TCDF (@25 pgluL in nonane)
3. 1,2,6,7 - TCDF (@25 pgluL)
4.2,3,4,6 - TCDF (@25 pgluL)
5. 1,2,4,9 - TCDF (@25 pgluL)
6. 1,2,7,9 - TCDF (@25 pg/uL)
10.3,4,6,7 - TCDF (@25 pgluL)
I 1.2,3,6,7 - TCDF (@25 pgluL)

Connector: Press-Fit Union
CatalogCode:PFITUN-O 15-025-1

Retention Gap: DPTMDS0.25mm, 2.5m
CatalogCode:RETG-DPTMDS-025-2-5

Column: MEGA-5 MS Xll - 0.15mm, 0.1 0lJm, 30m
CatalogCode:MS-5XIL-0 I5-010-30

~TM
5-MS ;

AIITCDFs presents inWellington Laboratories capillary column
performance test mixture (Wellington Labs. catalog code:TDTFWD),
except:

IsEI+
.8987
.32e7

4 5
3 I / 1: Voltage SIR 17 Channe

\ / 305

2 10 II
1

I

I. I ,3,6,8 -TCDF
2. 1,3,4,9 -TCDF 9
3. 1,2,6,7 -TCDF 15
4.2,3,4,6 -TCDF
5. 1,2,4,9 -TCDF
6. 1,2,7,9 -TCDF
7.2,3,4,7 -TCDF
8.2,3,4,8 -TCDF
9.2,3,7,8 - TCDF
10. 3,4,6,7 -TCDF
I I. 2,3,6,7 -TCDF 7
12. 1,2,6,9 -TCDF
13. 1,2,3,9 -TCDF

1314. I ,3,4,6,8 - PeCDF
15. 1,2,8,9 -TCDF

128

Click here to
»>:zoom this portion

of the chromatogram

\-, {, \ ~ \--.o 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. GeologicalSurvey, ColumbiaEnvironmental Research Center.4200 New Haven Road - Columbia- Missouri - 6520I U.5A.
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• 1f<

---------------0
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TCDFs
---------------0

~TM
5-MS ;
u ltra-Iovv bleeding column

mega 15

1DO

• #.

2 3 45 6

7

8
A

9 10 II 1; Voltage SIR 17 Channe ls EI+
305 .8987

1.32e7

13

12

Column: MEGA-5 MS Xii - 0.15mm, 0.1OlJm, 30m
Catalog Code:MS-SXIL-O 15-0I0-30

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

Connector: Press-Fit Union
Catalog Code:PFITUN-O 15-025-1

Conditions

Oven Program: 160°C, 10oOmin, 190°C, 2.5°0min, 255°C,

4°0min, 310°C.

Carrier Gas: Helium pressure programmed from
400kPa to 526kPa @ 3kPa/min.

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

v

A \L ~ _\1 -: ~ ~~ • Time
15.90 16.00 16.10 16.20 16.30 16 .40 16.50 16 .60 16.70 16.80 16.90 17.00 17.10 17.20 17.30 17.40

GO BACK "TOTHE PREVIOUS SLIDE /i

2. 1,3,4,9 -TCDF
3. 1,2,6,7 -TCDF
4.2,3,4,6 -TCDF
5. 1,2,4,9 -TCDF
6. 1,2,7,9 -TCDF
7.2,3,4,7 -TCDF
8.2,3,4,8 -TCDF
9.2,3,7,8 - TCDF
10. 3,4,6,7 -TCDF
I I. 2,3,6,7 -TCDF
12. 1,2,6,9 -TCDF
13. 1,2,3,9 -TCDF
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~TM
5-MS -
ultra-Iovv bleeding column

mega
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Notes

All the analysis here reported were carried out with an AutoSpec Premier" High Resolution Mass Spectrometer (HRMS) byvvaters" on an Agilent" 6890N GC
equipped with an Agilent! 7683 autosampler.
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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
DC, 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 analys is 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..

Feb 1, 2010
By: Robert A. Shellie, Paul D. Morrison, Philip Mariott, Samuel DH. Poynter
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Introduction

Multidimensional separations are performed by combining single analytical separation columns in
SUCll a way to greatly enhance peak capacity for the separation of complex multi-component

samples . Comprehensive multidimensional gas chromatography (GCxGC) employs largely

independent first- and second-climension 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 GCxGC publications for essential oil analysis in the periodical literature

have used a "non-polar" column in the first dimension and employed a "polar" column in the

second otrnenslon.' In practice this almost always translates to use of a 100%
polydimethylsiloxane or 5% diphenyl 95% dimethyl polysiloxane stationary phase in the first­

dimension combined with a 50% diphenyl 50% dimethyl polysiloxane or a polyethylene glycol
(wax) second-dimension column, althouqh there are notable departures from this convention,

including applications reversing the order of "polarity"? providlnq class-type separation of citrus

oil components and those using cyclodextrin derivative stationary phases for enantioselective

analysis 3-8 Even HROnll---I.J'~I~+61(0)397622034 Australian Distributors msernnle is used
. Import ers & Manufacurers . I

t
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polarity, but using an appropriate temperature programme cancels out the influence of volatility

on retention in the second dimension column? ThUS, GCxGC separations are temperature­

programmed to maximize differences in separation mechanisms in the two dimensions .

However, because both columns are commonly lnstallec in the same oven, tne temperature
stability of one of the separation columns tipically imparts an upper temperature limit on the

separation system . Applications that use 50% diphenyl 50% dimethyl polysiloxane second

dimension columns are benefited in terms of rligh-temperature 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

universally prererred ." HROnll---I.J'~I~ +61(0)397622034 Australian Distributors
Importers & Manufacurers
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Recently, we received a 5 m x 100 um i.d. MEGA-WAX HT nlqh-ternperature wax column Wittl a
stationary phase film thickness of 0.10 urn (Mega, Legnano, Italy) and have been using this
column for our GCxGC work involving essential oils analysis. The wax second dimension column
used in the current investigation has more than 9000 [\JIm tested in isothermal mode and an
upper column oven limit of 300 °C. Results from the GCxGC analysis of kunzea essential oil
obtained by steam distillation of aerial parts of Kunzea ambigua are reported here

Results

I·W

.....

"-"1" ......_~ .el1 ..-
--..-.._ .. _ .......-..1 ' ••• 1_.
......,Yt...-,

:;;E
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 sesquiterpene alcohols and as a consequence one-dimensional
GC lacks the resolving power to provide adequate separation of the
complex oil. In the present investigation a GCxGC column set

L.---------"=------' comprising a 30 m x 250 urn i.d. RXi-5Sil MS column with a stationary
Figure 1 phase film thickness of 0.25 urn (Restek, Bellefonte, Pennsylvania,

USA) was installed as the first dimension separation column and the second dimension column
was aim x 100 um i.d. MEGA-WAX HT column v....ith a stationary phase film thlckness of 0.1 0 ~JtTI .

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 providlnq
adequate separation of the sesquiterpene alcohols in kunzea oil. To date, we have not attempted
comprehensive peak identification of the essential oil components using GCxGC-MS but we
anticipate that these results will be reported in time.

....., ,,-IIC-__ -z. ..----.-,.-.-

......·~.. .II..~.I... II_••......_·f"~..-..- ""I__•

... "" .....__ .-..' '4

Prior to removing a 1.0 m length from the tvlEGA-WAX HT column, a
series of fast GC-MS analyses were performed using the 5 m column
as recelved. All analyses were perrormed using a Sllimaejzu GC-MS­
QP2010-Plus (Shimadzu Oceania, Melbourne, Australia). A fast
temperature proqramrned qraolent from 40 °C to 300 °C in 6.5 min (40
°C/min) was employed for these analyses and the oven was held at the
maximum temperature for 1 min at the eno of the temperature
programme. The c--::>,.-,.-;0,.- n-::>Q(Wo~ IM-::>Q .-.Ioli\1o,,-o.-.l -::>t -::> c-nnQt-::>nt n.,,-os~_~t::o •
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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 7.5x tne average baseline response recordeo between 2 and 5 min.
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~~~;~~I!I Fast GC-MS analysis of the kunzea essential oil was also performed
~ .using tnls configuration and a typical cnrornatoqram is shown in Figure

112.Note the maximum intensity of the small peak marked # in Figure 2,
Iwnlcn has a low retatve peak intensity of 1.09%, is more than 19x the
average baseline response between 2 and 5 min. To compare the

I
general selectivity of the MEGA-Wax HT column, a fast GC-MS

.I. II JII I I. t chromatogram of kunzea essential oil using a 20 m x 100 urn i.d.
I· ,. r_:" • Rtx-WAX 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 Rtx-\fl/AX column, so the resolution 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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improve Your FAST-GC analysis
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What is FAST-GC 


MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

What is FAST-GC.

FAST-GC is a technique that allows you to reduce 
the analysis time while keeping an adequate 
resolution power, thus increasing your throughput.

FAST-GC can be applied to medium-to-high 
complexity mixtures analysis and provides 3-10x  
faster analysis compared to conventional GC.

What you need to make FAST-GC.

To accomplish the FAST-GC you will simply need:

• a shorter column with a smaller internal 
diameter (so-called “narrow-bore” columns). 
Typically a 100µm ID x 5 or 10m length 
columns are used.

• an high temperature rate (usually more than 
15°C/min) and a fast acquisition frequency on 
your detector (see Figure 1 to see how the 
acquisition frequency does affect the peak shape 
in FAST-GC).

Just contact us at info@mega.mi.it to have more 
information.

Some fundamental theoretical notion to better understand FAST-GC.

The parameter that best describes the theoretical separation power of a gas-chromatographic 
capillary column is the number of the theoretical plates (N).

N is calculated as:

where L is the column length and H is the height of the theoretical plates that can be 
approximated very well with the column’s internal diameter (ID).

Is then easy to calculate that a conventional column 0.25mm ID x 25m has 100000 theoretical 
plates (N). But reducing the internal diameter of the column, we can keep constant the value 
of N reducing the length of the column. In fact a 100µm ID x 10m has as well 100000 
theoretical plates that is the same separation power provided by a conventional GC column.

Narrow bore short columns consent to use high temperature rates and high linear velocities 
maintaining optimal conditions during the practical usage. That is why, to reduce columns sizes 
allows to speed up your analysis while retaining a proper separation level.

N =
L

H
; (H ⇠ ID)

The importance of the selectivity of the stationary phase in FAST-GC.

The selectivity of the stationary phase is a key parameter in gas-chromatography. It takes an 
even more important role in FAST-GC, where it helps to compensate a natural compression  
of the peaks, in particular of critical pairs of peaks, in the very short “fast” analysis time.
Have the right selectivity gives the way to solve even very difficult analytical problems but 
keeping all the advantages of the FAST-GC technique.
In the following pages you will find some application notes where the selectivity of the 
stationary phase has been investigated and where is role is emphasized.

http://www.mega.mi.it
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Principal Parameters Comparison 


Conventional GC FAST-GC
Column:
usually columns 0.25mm/0.32mm I.D. x 25m, 30m or 50m length.

Column:
usually columns 0.05mm/0.10mm I.D. x 2.5m, 5m or 10m length.

Temperature Rates:
1 - 15°C/min.

Temperature Rates:
15 - 60°C/min.

Injection:
using standard injection techniques, is possible to inject quite large 
quantities (typically 1 - 2µL of a diluted solution with a split ratio of 1:20).

Injection:
the injected quantity has to be at least 10x less than conventional 
GC. Usually split ratio of 1:100 or higher are used with diluted 
solutions ( < 100ppm).

Carrier Gas:
typical flows are not less than 0.8mL/min with head pressures of 40 - 
130kPa depending on column dimensions and carrier gas type (visit the 
“support-download” page on www.mega.mi.it to see and download the 
table with the recommended pressures and flows).

Carrier Gas:
typical flows do not exceed 0.9 - 1mL/min with higher head pressures 
(until 200-250kPa for 0.10mm I.D. columns, and until 300kPa or more 
for 0.05mm I.D. columns) anyway depending on column dimensions 
and carrier gas type (visit the “support-download” page on 
www.mega.mi.it to see and download the table with the 
recommended pressures and flows).

Peak Width:
2 - 5 seconds.

Peak Width:
0.5 - 2 seconds.

Detector:
any type of detector for GC can be used.

Detector:
any type of detector for GC can be used. It is only necessary that the 
acquisition frequency is at least 50Hz (see page 4, Figure 1).

Analysis Time:
20 - 60 min.

Analysis Time:
1 - 10 min.

MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980
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Acquisition Frequency in FAST-GC

Figure 1 - Effect of the acquisition frequency on the 
peak shape. In FAST-GC, peaks could have very 
narrow width (even less than 500ms). For this reason 
is important to have an “high-speed” detector able to 
collect at least 10 points for every peak, thus to 
correctly describe the peak itself.  In this way the peak 
can be properly integrated and quantified. In FAST-
GC an acquisition rate of at least 50Hz is 
recommended. 

Dimensions of the FAST-GC columns.

Internl
Diameter Lenght Film Thickness Theorical Plates

(N) 

50 µm 
2.5 m 

0.05 µm 
50000 

0.10 µm 

5 m 
0.05 µm 

100000 
0.10 µm 

100 µm 5 m 
0.10 µm 

50000 
0.20 µm 

10 m 0.10 µm 100000 

Table 1. These are the dimensions of the columns that can be found in the catalogue. For each column it is reported

the number of theorical plates (N) calculated wih the formula written on the previous page (1). We advise not to use 100

micron i.d. columns longer than 10 m and 50 microns i.d. columns because the pressure needed it will be too high on

the today strumentation! 

Effect of the acquisition frequency on the shape of the peak and on the goodnes of
integration

Figure 1.  Effect of the acquisition frequency on the peak's shape. With these kinds of narrow peaks like the ones of

FAST-GC (from 0.5 to 2 s) it is necessary to acquire the signal with high frequencies in order to have a correct peak

shape and to be able to be adequately integrated. Achievement frequencies of 50 Hz are acceptable, frequencies of 100

Hz are optimal for most cases.



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Typical FAST-GC columns dimensions

Internal 
Diameter

Length
Film 

Thickness
Theoretical 
Plates (N)

50µm
2.5m

0.05µm,
0.10µm

50000
50µm

5m

0.05µm,
0.10µm

100000

100µm
5m

0.10µm,
0.20µm

50000
100µm

10m

0.10µm,
0.20µm

100000



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Ask us for completely custom sizes and products. From over 30 years we offer ad-hoc personalized solutions for your particular GC analytical problem.
Just contact us!
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FAST-GC available stationary phases from MEGA 


MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Polarity

MEGA-5 FAST,
MEGA-5 MS Xil FAST,

MEGA-SE52 FAST,
MEGA-SE54 FAST

MEGA-1 FAST,
MEGA-SE30 FAST,
MEGA-JXR FAST,

MEGA-PS255 FAST

MEGA-PS264 FAST

MEGA-17 FAST

MEGA-PLUS FAST MEGA-10 FAST

MEGA-WAX FAST,
MEGA-ACID (FFAP) FAST,

MEGA-35 FAST

MEGA-1701 FAST

MEGA-624 FAST

MEGA-13 FAST

MEGA-20 FAST

MEGA-200 FAST

MEGA-50 FAST

MEGA-225 FAST

And even more...our MEGA-VOC 1 & 2 FAST , MEGA-POF 1 & 2 FAST unique stationary phases, MEGA-TNT 8095 FAST and our exclusive MEGA-DEX chiral columns FAST line. 
Visit our website to find all our stationary phases and you can also ask us for custom solutions.

Considering the importance of the selectivity in FAST-GC, MEGA can offer more than 30 different stationary phases for your FAST-GC analysis. We are also able to tune the selectivity for 
your specific analytical needs with our MEGA-2D technology and using our experience in the mixed phases works [1], [2].  
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http://www.mega.mi.it
mailto:info@mega.mi.it
mailto:info@mega.mi.it
http://www.mega.mi.it
http://www.mega.mi.it


Bergamot Essential Oil
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



























1. Alpha-Pinene
2. Beta-Pinene
3. Myrcene
4. Limonene
5. p-Cymene
6. Gamma-Terpinene
7. Linalol
8. Linalyl Acetate

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Conditions:

Injection: Split 230°C, 0.5µL, 1:250 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 50°C/min, 250°C.
Carrier Gas: Hydrogen, 0.5mL/min.

Column: MEGA-1701 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-1701-010-010-5 

1.8 min
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Bergamot Essential Oil






4 min


























1. Alpha-Pinene
2. Beta-Pinene
3. Myrcene
4. p-Cymene
5. Limonene
6. Gamma-Terpinene
7. Linalol
8. Linalyl Acetate

Conditions:

Injection: Split 230°C, 0.5µL, 1:250 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 30°C/min, 250°C.
Carrier Gas: Hydrogen, 0.5mL/min.
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Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Column: MEGA-SE54 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-SE54-010-010-5 

MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980
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Bergamot Essential Oil






2.5 min


























1. Beta-Pinene
2. Myrcene
3. p-Cymene
4. Limonene
5. Gamma-Terpinene
6. Linalol
7. Linalyl Acetate

Conditions:

Injection: Split 230°C, 0.5µL, 1:250 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 30°C/min, 250°C.
Carrier Gas: Hydrogen, 0.5mL/min.

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Column: MEGA-WAX FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-WAX-010-010-5 
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Chamomile Essential Oil






1. Trans-Beta-Farnesene
2. Bisabolol Oxide B
3. Alpha-Bisabolone Oxide
4. Alpha-Bisabolol
5. Chamazulene
6. Bisabolol Oxide A
7. Spiroehter

5 min

1


























Column: MEGA-WAX FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-WAX-010-010-5 

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Conditions:

Injection: Split 230°C, 0.5µL, 1:250 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 30°C/min, 250°C.
Carrier Gas: Hydrogen, 0.5mL/min.
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Chamomile Essential Oil






1. Trans-Beta-Farnesene
2. Bisabolol Oxide B
3. Alpha-Bisabolol
4. Alpha-Bisabolone Oxide
5. Chamazulene
6. Bisabolol Oxide A
7. Spiroether

55 min

1


























Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Column: MEGA-1701 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-1701-010-010-5 

Conventional-GC Conditions:

Injection: Split 230°C, 1µL, 1:50 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 3°C/min, 250°C (5min).
Carrier Gas: Hydrogen, 1.5mL/min.

Column: MEGA-1701 - 0.25mm, 0.30µm, 25m
Catalog Code: S-1701-025-030-25 

Conventional-GC

55 min analysis

FAST-GC

10 min analysis

FAST-GC Conditions:

Injection: Split 230°C, 0.5µL, 1:250 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 50°C/min, 250°C (5min).
Carrier Gas: Hydrogen, 0.5mL/min.

10 min
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Chamomile Essential Oil






1. Trans-Beta-Farnesene
2. Bisabolol Oxide B
3. Alpha-Bisabolone Oxide
4. Alpha-Bisabolol
5. Chamazulene
6. Bisabolol Oxide A
7. Spiroether

48 min

1


























Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Column: MEGA-SE54 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-SE54-010-010-5 

Conventional-GC Conditions:

Injection: Split 230°C, 1µL, 1:50 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 3°C/min, 250°C (5min).
Carrier Gas: Hydrogen, 1.5mL/min.

Column: MEGA-SE54 - 0.25mm, 0.30µm, 25m
Catalog Code: S-SE54-025-030-25 

Conventional-GC

48 min analysis

FAST-GC

8.5 min analysis

FAST-GC Conditions:

Injection: Split 230°C, 0.5µL, 1:250 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 50°C/min, 250°C (5min).
Carrier Gas: Hydrogen, 0.5mL/min.

8.5 min
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FAMEs cis-trans isomers






Column: MEGA-10 FAST - 0.20mm, 0.20µm, 30m
Catalog Code: F-10-020-020-30 

C4
:0













     

       



 

       
     


























MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Conditions:

Injection: Split 250°C, 0.5µL, 1:250 Split Ratio.
Sample: 37 FAMEs Mix (Supelco cat. #: 47885-U).
Detector: FID 255°C. 
Oven Program: 60°C, 15°C/min, 250°C.*
Carrier Gas: Hydrogen, 150 kPa.*

(* best conditions with Helium Carrier Gas:

Temperature Rate: 10 - 12°C/min.
Carrier Gas: Helium, 180 - 200 kPa.)
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FAMEs cis-trans isomers detail






Column: MEGA-10 FAST - 0.20mm, 0.20µm, 30m
Catalog Code: F-10-020-020-30 


























MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Conditions:

Injection: Split 250°C, 0.5µL, 1:250 Split Ratio.
Sample: 37 FAMEs Mix (Supelco cat. #: 47885-U).
Detector: FID 255°C. 
Oven Program: 60°C, 15°C/min, 250°C.*
Carrier Gas: Hydrogen, 150 kPa.*

(* best conditions with Helium Carrier Gas:

Temperature Rate: 10 - 12°C/min.
Carrier Gas: Helium, 180 - 200 kPa.)


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       



 

       
     

Click here to go 
to the previous page
and see the complete 

chromatogram 
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Fragrance Allergens






1. Limonene
2. Linalool
3. Benzyl alcohol
4. Veratrol
5. Methyl 2-octanoate
6. Citronellol
7. /
8. Neral
9. Geranial
10. Hydroxycitronellal
11. Eugenol
12. Anisol + Cinnamol
13. Alpha-isomethyl ionone
14. Isoeugenol
15. Lilial
16. Coumarine
17. Amyl cinnamal
18. Lyral 1
19. Lyral 2
20. Farnesol 1
21. Farnesol 2
22. Farnesol 3
23. Amyl cinnamol
24. Hexyl cinnamal
25. Cinnamal
26. Benzyl salicylate
27. Benzyl cinnamate

Column: MEGA-1701 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-1701-010-010-5 

4.1 min

23


























MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Conditions:

Injection: Split 230°C, 0.5µL, 1:300 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 50°C/min, 250°C (5min).
Carrier Gas: Hydrogen, 0.5mL/min.
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Fragrance Allergens






1. Benzyl alcohol
2. Limonene
3. Linalool
4. Veratrol
5. Methyl 2-octanoate
6. Citronellol
7. Citral 1
8. Geraniol
9. Cinnamic aldehyde
10. Citral 2
11. Anise alcohol
12. Hydroxycitronellal
13. Cinnamic alcohol
14. Eugenol
15. Coumarine
16. Isoeugenol
17. Alpha-isomethyl ionone
18. Alpha-methyl ionone
19. Lilial
20. /
21. Lyral 1 + Lyral 2
22. Farnesol 1
23. Farnesol 2
24. Farnesol 3
25. Amyl cinnamal
26. Hexyl cinnamal + Benzyl salicylate
27. 1-Phenyl-decanone
28. /
29. Benzyl cinnamate

Column: MEGA-SE54 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-SE54-010-010-5 

1.8 min

23


























MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Conditions:

Injection: Split 230°C, 0.5µL, 1:300 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 50°C/min, 250°C (5min).
Carrier Gas: Hydrogen, 0.5mL/min.1
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Fragrance Allergens






1. Limonene
2. Linalool
3. Methyl 2-octanoate
4. Neral
5. Veratrol
6. Geranial
7. /
8. Alpha-isomethyl ionone
9. Geraniol
10. Benzyl alcohol
11. Alpha-methyl ionone
12. Hydroxycitronellal
13. Cinnamal
14. Citronellol
15. Eugenol
16. Amyl cinnamal
17. Anysol
18. Cinnamol
19. Farnesol 1
20. Isoeugenol
21. Hexyl cinnamal
22. Hexyl cinnamal 2
23. 1-Phenyl-decanone
24. Coumarine
25. Lyral 2
26. /
27. Benzyl benzoate
28. Benzyl salicylate
29. Benzyl cinnamate

Column: MEGA-WAX FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-WAX-010-010-5 

2.25 min

23


























MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.

Conditions:

Injection: Split 230°C, 0.5µL, 1:300 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 50°C/min, 230°C (2min).
Carrier Gas: Hydrogen, 0.5mL/min.
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Pesticides






1. Alpha-HCH
2. Gamma-HCH
3. Heptachlor
4. Chlorothalonil
5. /
6. Methyl Parathion
7. Malathion
8. Fenotrothion
9. Ethyl Parathion
10. /
11. Fenitrothion
12. Chlordane-Cis + Trans
13. Dieldrin
14. o,p’-DDT
15. Beta-Endosulfan
16. p,p’-DDT
17. /
18. Tetradifon

Column: MEGA-1701 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-1701-010-010-5 

4.5 min

7


























MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

Conditions:

Injection: Split 230°C, 0.5µL, 1:200 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 40°C/min, 250°C.
Carrier Gas: Hydrogen, 0.5mL/min.

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.
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Pesticides































4.5 min

1 2

3

4

5

6

7

8

9

10

11

12

13

15

14 16

17

MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980

1. Alpha-HCH
2. Gamma-HCH
3. Chlorothalonil
4. Heptachlor
5. Methyl Parathion
6. Ethyl Paraoxon
7. Malathion
8. Fenitrothion
9. Ethyl Parathion
10. /
11. Chlordane-Trans
12. Chlordane-Cis + Alpha-Endrin
13. Dieldrin
14. Beta-Endosulfan
15. o,p’-DDT
16. p,p’-DDT
17. Tetradifon

Column: MEGA-SE54 FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-SE54-010-010-5 

Conditions:

Injection: Split 230°C, 0.5µL, 1:200 Split Ratio.
Sample Dilution: 1% in Cyclohexane.
Detector: FID 250°C. 
Oven Program: 50°C (0.1min), 40°C/min, 250°C.
Carrier Gas: Hydrogen, 0.5mL/min.

Acknowledgement: Prof. C. Bicchi, C.Brunelli et al., Università di Torino, Dipartimento di Scienza e Tecnologia del Farmaco, Via Pietro Giuria, 9 - Torino - Italy.
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Food Packaging Residual Solvents






1. Methanol
2. Ethanol
3. Isopropanol
4. Methyl Ethyl Ketone (MEK)
5. Ethyl Acetate
6. Isobutanol
7. Cyclohexane
8. 1-Methoxy-2-Propanol
9. Ethoxy Propanol
10. Isobutyl Acetate
11. n-Butyl Acetate

Analysis carried out with DANI Master GC.

Column: MEGA-VOC 2 FAST - 0.20mm, 1.00µm, 10m
Catalog Code: F-VOC2-020-100-10 


























Conditions:

Injection: Split 250°C.
Detector: FID 250°C. 
Oven Program: 35°C (0.5min), 15°C/min, 100°C.
Carrier Gas: Hydrogen, 50kPa.

4 min
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 USP 467 Residual Solvents (OVIs) Headspace






1. Methylene Chloride
2. Chloroform
3. Benzene
4. 1,1,1 - trichloroethylene
5. 1,4 - dioxane

Analysis carried out with DANI Master GC.

Column: MEGA-624 FAST - 0.10mm, 0.45µm, 10m
Catalog Code: F-624-010-045-10 


























Conditions:

Injection: Split 250°C, 0.5mL with Gas Syringe, 1:100 Split Ratio.
Sample: Headspace of Residual Solvents Mix, hold 45min @ 
80°C.
Detector: FID 250°C. 
Oven Program: 35°C, 15°C/min, 100°C.
Carrier Gas: Hydrogen, 0.4mL/min.

MEGA s.n.c - Capillary Columns Laboratory - Via Plinio, 29 - 20025 Legnano (MI) - Italy - tel./fax: +39 0331.54.79.24 - info@mega.mi.it - Since 1980




 



3 min

1
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3

4

5
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3.0

7.2

11.4

15.6

19.8

24.0

0.5 1.1 1.7 2.3 2.9 3.5(min)

(mVolt)

Free Fatty Acids






Column: MEGA-ACID (FFAP) FAST - 0.10mm, 0.10µm, 5m
Catalog Code: F-ACID-010-010-5 

























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1. Acetic Acid
2. Propionic Acid 
3. Iso-Butyric Acid
4. Butyric Acid
5. Iso-Valeric Acid
6. Caproic Acid
7. Caprylic Acid
8. Nonanoic Acid
9. Decanoic Acid
10. Dodecanoic Acid

Conditions:

Injection: Split 250°C, 0.2µL, 80mL/min Split Flow.
Sample Dilution: from 28 to 46mg/100mL each 
component, sol. 50% Ethanol.
Detector: FID 250°C. 
Oven Program: 80°C (0.1min), 40°C/min, 250°C.
Carrier Gas: Hydrogen, 130kPa.
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