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ENANTIOSELECTIVE  GC  COLUMNS
for chiral GC and many other kinds of difficult separations
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3P

H

E

G

TM

TA

TE

PM

2,6-pentyl-3-butyryl-gamma-cyclodextrin

6-methyl-2,3-pentyl-gamma-cyclodextrin

2,6-methyl-3-pentyl-gamma-cyclodextrin

6-TBDMS-2,3-methyl-beta-cyclodextrin

2,6-methyl-3-pentyl-beta-cyclodextrin

6-TMDMS-2,3-ethyl-beta-cyclodextrin

6-TBDMS-2,3-acetyl-beta-cyclodextrin

2,3,6-methyl-beta-cyclodextrin

For new compounds it is not possible to predict with any certainty which stationary phase will 
resolve the enantiomers.  The more similar your target compound is to one of the analytes of this 
application guide, the more likely it will be separated by the same phase.

Please note that highly volatile compounds are particularly well separated on G, H and 3P while 
low volatile compounds are usually best separated on TM and TA.  Terpenoids can be resolved 
easily in most cases on E, G, H, 3P and TA depending on their volatility and polarity.

TE is especially offered to follow the European Pharmacopoeia for the chiral analyses of essential 
oils. PM is only offered as legacy phase for established applications.
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Chiral GC method development
We offer method development services. You provide the target compound and an 
achiral gas chromatogram and we will attempt to find a chiral GC method to resolve 
your compound into its enantiomers. We will try up to 5 stationary phases and vary the 
column length as required.

Method optimisation
We offer method optimisation services. You provide you established method and the 
target compound and we will optimise your method for fastest separation or for best 
resolution. We will vary column length, pressure and temperature program.

Both services are available at a flat rate of Euro 750,00 per compound.

original method
TM, length 25 m; 160 "C isothermal

optimised method
TM, length 6 m; 135"C isothermal

Example for method optimisation for fastest run time
All four isomers are required to be base-line separated. After method optimisation the total run time was reduced 
from approx. 30 min to only 6 min. In this case both column length and temperature program were optimised. 
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Stationary phases

Specifications and prices

item
Euro

cyclodextrin E

standard column (10 m)

standard column (25 m)

standard column (30 m)

TwinGuard column (25 m)

column test kit (3 x 10 m)

column test kit (5 x 10 m)

method development

desactivated capillary (per m)

300,00

500,00

550,00

750,00

750,00

1.250,00

750,00

12,00

cyclodextrin G

cyclodextrin H

cyclodextrin TM

cyclodextrin 3P

cyclodextrin TE

cyclodextrin TA

cyclodextrin PM

2,6-pentyl-3-butyryl-gamma-cyclodextrin

6-methyl-2,3-pentyl-gamma-cyclodextrin

2,6-methyl-3-pentyl-gamma-cyclodextrin

6-TBDMS-2,3-methyl-beta-cyclodextrin

2,6-methyl-3-pentyl-beta-cyclodextrin

6-TMDMS-2,3-ethyl-beta-cyclodextrin

6-TBDMS-2,3-acetyl-beta-cyclodextrin

2,3,6-methyl-beta-cyclodextrin

Lipodex"  G

Lipodex"  E

-/-

Hydrodex b-TBDM, b-DEXTM-325, Rt-bDEXsmTM

Hydrodex b-3P

Rt-bDEXseTM, European Pharmacopoeia

Hydrodex b-TBDAc, b-DEXTM 225, Rt-bDEXsaTM

Hydrodex PM, HP-Chiral b, Rt-bDEXmTM

stationary phase comparable with

highly desactivated fused-silica capillaries, i.d. 0.25 mm, 
pre-conditioned, individually tested, serial-numbered, 
on innovative high-quality aluminium carrier

pre- and post-column in one seamless capillary

pre-colum for protection of stationary phase and 
prolonged column life

column shortening without loss of resolution

post-column for detector noise reduction 

injectordetector

5 m pre-column1 m post-column

25 m chiral column

TWINGUARD columns

Our affordable column test kits  enable you to 
find the proper stationary phase for your target 
compound if you want to perform the method 
development yourself.

Solutions and Tools GmbH
Sudetenstraûe 72
D-82538 Geretsried, Germany

support@chiral-separations.com
www.chiral-separations.com
Fax ++49 4183 777 689
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3P

Separation of a planar-chiral crown ethers
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 0.5 bar 
hydrogen;  temperature 145 #C for 55 min, then 1 #C/min; detector FID
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3P

Analysis of essential oil of Curcuma longa
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 0.6 bar 
hydrogen; 85#C isothermal; detector FID
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3P

Separation of aliphatic epoxides
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen; 55 #C, then 1 #C/min; detector FID
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3P

Separation of epoxy esters
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen; 80 #C, then 1 #C/min until 130 #C then isothermal; detector FID
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3P

Separation of Hexobarbital and Phenobarbital
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  160 #C isothermal; detector FID
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3P

Separation of hydroxy esters
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen;  temperature 100 #C then 1 #C/min; detector FID
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3P

Separation of diterpenes
"Cyclodextrin 3P", stationary phase 2,6-
methyl-3-pentyl-beta-cyclodextrin, 
length 25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen; 145 #C isothermal;
detector FID



CHIRAL GC APPLICATION NOTE
C

H
IR

A
L-

S
E

PA
R

AT
IO

N
S

.C
O

M

APPLICATION GUIDE

3P

"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  105 #C for 12 min isothermal, then 0.5 #C/min; detector FID
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3P

"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  60 #C, then 0.6 #C/min; detector FID
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3P

Separation of ketamine-TFA
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen; 100 #C, then 1 #C/min; detector FID
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3P

Separation of a-Longipinene and Longifolene
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen;  80 #C isothermal; detector FID
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3P

Quality evaluation of Mentha piperita essential oil
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-
pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 0.5 
bar hydrogen;  100 #C isothermal; detector FID
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3P

"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen;  temperature 55 #C, then 1 #C/min; detector FID
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3P

"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  150 #C isothermal; detector FID
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3P

Separation of nerolidol
"Cyclodextrin 3P", stationary 
phase 2,6-methyl-3-pentyl-
beta-cyclodextrin, length 25 
m, i.d. 0.25 mm, 0.5 bar 
hydrogen; 140 #C isothermal; 
detector FID
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3P

Separation of aliphatic and aromatic hydroxy esters
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen; 100 #C, then 1 #C/min; detector FID
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3P

"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen; 180 #C, isothermal (left); 140 #C, then 1 #C/min (right); detector FID
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3P

Separation of sesquiterpenes
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 0.6 bar 
hydrogen;  60 #C, then 0.6 #C/min; detector FID
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3P

Separation of sesquiterpenes
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen; 105 #C, for 12 min isothermal, then 0.5 #C/min; detector FID
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3P

Separation of trans-sobrenol
"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 50 m, i.d. 0.25 mm, 0.5 bar 
hydrogen; 160 #C isothermal; detector FID
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3P

"Cyclodextrin 3P", stationary phase 2,6-methyl-3-pentyl-beta-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  110 #C isothermal; detector FID
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E

Separation of isotopomers (hydrogen / deuterium)
"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 60 #C isothermal; detector FID
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E

"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 155 #C isothermal; detector FID
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E

Separation of phenyl alcohols (TFA)
"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 50 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 110 #C isothermal; detector FID
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E

Separation of lactones
"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 50 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 150 #C isothermal; detector FID
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E

Separation of monoterpenes
"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 100 #C isothermal; detector FID
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E

Separation of 1,4-Cyclooctandiol (TFA)
"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 130 #C isothermal; detector FID



CHIRAL GC APPLICATION NOTE
C

H
IR

A
L-

S
E

PA
R

AT
IO

N
S

.C
O

M

APPLICATION GUIDE

E

Very high alpha-values
"Cyclodextrin E", stationary phase 2,6-pentyl-3-butyryl-gamma-cyclodextrin, length 30 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 80 #C isothermal; detector FID
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G

Separation of axially chiral allenes
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  temperature 60 #C isothermal; detector FID
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G

Separation of axially chiral biphenyls
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 8 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  temperature 88 #C isothermal; detector FID

Note: The bis-ethyl derivative is not rotationally hindered at the given temperature and cannot be 
separated into enantiomers. The bis-isopropyl derivative exhibits a typical plateau-shaped double peak 
indicating a competition between enantioseparation and enantiomerisation. It is possible to derive the 
energy barrier of rotation from the shape of the double peak. 
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G

"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen; isothermal 60 #C; detector FID
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G

Separation of dimethyldioxacyclohexenes
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  temperature 36 #C isothermal; detector FID
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G

Separation of Enflurane (left) 
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  room temperature; head space injection; detector FID
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G

Separation of Ethosuximid
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  temperature 115 #C isothermal; detector FID
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G

"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen; isothermal 60 #C; detector FID
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G

5 10 15 20 25 30 35 min

Separation of menthol isomers
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen, temperature 27 min isothermal 80 #C, then 1 #C/min; 
detector FID
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G

Separation of monoterpene epoxides
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  temperature isothermal 65 #C (left) and 85 #C (right); detector FID
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G

Analysis of essential oil of Pinus pumilionis
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  detector FID
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G

Analysis of essential oil of Piper nigrum (Indonesia)
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen;  detector FID
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G

Separation of spiro ethers
"Cyclodextrin G", stationary phase 6-methyl-2,3-pentyl-gamma-cyclodextrin, length 25 m, 
i.d. 0.25 mm, 0.5 bar hydrogen; isothermal 70 #C; detector FID
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G

"Cyclodextrin G", stationary phase 6-
methyl-2,3-pentyl-gamma-cyclodextrin, 
length 25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen; isothermal 100 #C; detector 
FID
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H

Separation of abscisic acid
"Cyclodextrin H", stationary 
phase 2,6-methyl-3-pentyl-
gamma-cyclodextrin, length 
25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen; detector FID
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Separation of citronellal
"Cyclodextrin H", stationary 
phase 2,6-methyl-3-pentyl-
gamma-cyclodextrin, length 
25 m, i.d. 0.25 mm, 0.5 bar 
hydrogen, temperature 60 #C, 
then 5 #C/min; detector FID
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Enantioseparations of unsaturated esters
"Cyclodextrin H", stationary phase 2,6-methyl-3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 
0.25 mm, 0.5 bar hydrogen; temperature 150 #C; detector FID
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"Cyclodextrin H", stationary phase 2,6-methyl-3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen; temperature 140 #C isothermal (left), 175 #C isothermal (right); detector FID
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Enantioseparations of an aliphatic ketone and ester
"Cyclodextrin H", stationary phase 2,6-methyl-3-pentyl-gamma-cyclodextrin, length 25 m, i.d. 
0.25 mm, 0.5 bar hydrogen; temperature 95 #C; detector FID
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Quality evaluation of 
peppermint oil varieties
"Cyclodextrin H", stationary 
phase 2,6-methyl-3-pentyl-
gamma-cyclodextrin, length 
30 m, i.d. 0.25 mm, 0.5 bar 
hydrogen; temperature 60 #C, 
then 1 #C/min; detector FID
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TA

"Cyclodextrin TA", stationary phase 6-TBDMS-2,3-acetyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 65 #C isothermal; detector FID
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Separation of linalool and linalyl acetate
"Cyclodextrin TA", stationary phase 6-TBDMS-2,3-acetyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 5 min isothermal 65#C, then 1 #C/min; detector FID
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"Cyclodextrin TA", stationary phase 6-TBDMS-2,3-acetyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 80 #C isothermal; detector FID
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Chiral analysis of neroli oil (following the European Pharmacopoeia) 
"Cyclodextrin TE", stationary phase 6-TBDMS-2,3-ethyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm,  
0.5 bar hydrogen, temperature 50 #C isothermal, then 2 #C/min; detector FID

top:  racemic standard mixture of linalool and linalyl acetate
bottom:  authentic sample of neroli oil
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Separation of Ambrox
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 145 #C isothermal; detector FID
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Separation of bromocyclene
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5  bar hydrogen, temperature 140 #C isothermal; detector FID
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Separation of an axially chiral butadiene derivative 
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 10 m, i.d. 0.25 mm,  
0.5 bar hydrogen, temperature 50 #C isothermal; detector FID



CHIRAL GC APPLICATION NOTE
C

H
IR

A
L-

S
E

PA
R

AT
IO

N
S

.C
O

M

APPLICATION GUIDE

TM

Analysis of d-Cadinene in essential oils
"Cyclodextrin TM", stationary phase 6-TBDMS-
2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 
0.25 mm, 0.5 bar hydrogen, temperature 130 #C 
isothermal; detector FID



CHIRAL GC APPLICATION NOTE
C

H
IR

A
L-

S
E

PA
R

AT
IO

N
S

.C
O

M

APPLICATION GUIDE

TM

Separation of ibuprofene analoga
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 10 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 120 #C isothermal; detector FID
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"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 200 #C isothermal; detector FID
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Example for method optimisation
All four isomers are base-line separated. After method optimisation the total run time was reduced 
from approx. 30 min to only 6 min. Column length and temperature program were optimised. 

Separation of diterpenes
"Cyclodextrin TM", stationary phase 
6-TBDMS-2,3-methyl-beta-
cyclodextrin, i.d. 0.25 mm, 0.5 bar 
hydrogen; detector FID

length 25 m; 160 #C isothermal

Separation of diterpenes
"Cyclodextrin TM", stationary phase 
6-TBDMS-2,3-methyl-beta-
cyclodextrin, i.d. 0.25 mm, 0.5 bar 
hydrogen; detector FID

length 6 m; 135 #C isothermal
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"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 10 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 160 #C isothermal; detector FID
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"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 150 #C, then 2 #C/min; detector FID
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Separation of oxychlordane
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 10 m, i.d. 0.25 mm, 
1.0  bar hydrogen, temperature 135 #C isothermal; detector FID
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Separation of substituted [2.2]paracyclophanes 
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm,  
0.5 bar hydrogen, temperature 160 #C isothermal; detector FID
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Separation of axially chiral polychlorinated biphenyls
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 15 m, i.d. 0.25 mm,  
0.5 bar hydrogen, temperature 140 #C isothermal; detector FID
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"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 140#C, then 1 #C/min; detector FID
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"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 6.5 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 140 #C, then 1 #C/min up to 160 #C, then isothermal; detector FID
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Separation of Sclareol
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 175#C isothermal; detector FID
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Separation of four sesquiterpene isomers
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 120 #C isothermal; detector FID
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Separation of Thalidomid (Contergan)
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 5 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 180 #C isothermal; detector FID
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Separation of axially chiral thiazolines
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 15 m, i.d. 0.25 mm,  
0.5 bar hydrogen, temperature 160 #C isothermal; detector FID
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"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 140 #C isothermal; detector FID
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Separation of Tr"ger©s Base 
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm,  
0.5 bar hydrogen, temperature 190 #C isothermal; detector FID
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Analysis of essential oil of Zingiber officinale
"Cyclodextrin TM", stationary phase 6-TBDMS-2,3-methyl-beta-cyclodextrin, length 25 m, i.d. 0.25 mm, 
0.5 bar hydrogen, temperature 115 #C isothermal; detector FID


