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supercritical fluid* Liquidliquid®  thin layer* liquid:
(SFCy 3512

*For these techniques the combination of mobile and stationary phase can be varied to senerite either a normal phase or reversed phase system. Mechanisms
which have been exploited in the various techniques are identified as: 'adsorption, *partition, *bonded phase, ‘ion exchange, %ion interaction, ®size exclusion
Taffinity, *micellar, *chelation, "Yion exclusion,

Fig. 1.3. Classification of chromatographic systems.
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Columns

Stationary Phases (GLC)

The most basic polysiloxane is the 100% methyl substituted.

When other groups are present, the amount is indicated as
the percent of the total number of groups.

For example, a 5% diphenyl-95% dimethyl polysiloxane
contains 5% phenyl groups and 95% methyl groups.

The "di-" prefix indicates that each silicon atom contains two
of that particular group.

Sometimes this prefix is omitted even though two identical
groups are present.

If the methyl percentage is not stated, it is understood to be present
in the amount necessary to make 100% (e.g., 50% phenyl-methyl
polysiloxane contains 50% methyl substitution).

— o~ Chem55,70-
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Columns

Stationary Phases (GLC)

Polyether Phases — polar phases — based on polyethylene
glycol,

HO-CH,-CH,-[O-CH,-CH,] ,-OH.

Marketed under the trade name, carbowax or superox.

Polyethylene glycols stationary phases are not substituted,
thus the polymer is 100% of the stated material. They are
less stable, less robust and have lower temperature limits
than most polysiloxanes.

With typical use, they exhibit shorter lifetimes and are more
susceptible to damage upon over heating or exposure to
oxygen.

— . Chem 5570 _
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Fig. 3.17. Structure of polysiloxane and polyethylene glycol stationary phases.
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Fig. 3.18. A silicone—carborane copolymer used as a high temperature stationary phase.
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Columns

Temperature Limits

Columns have lower and upper temperature limits.
Upper temperature limits are often stated as two
numbers.

The lower one is the isothermal temperature limit. The
column can be used indefinitely at this temperature and
reasonable column bleed and lifetime are realized.

The upper number is the temperature program limit. A
column can be maintained at this temperature for 10-15
minutes without severely shortening column lifetime or
experiencing excessively high column bleed.
Exceeding the upper temperature limits may damage the
stationary phase.

e ——— o, Chem55,70_
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Temperature Programming
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Columns

Stationary Phase Film Thickness
Stationary phase loadings were 20-30% w/w prior to
1970’s.

Now loadings are in the order of 1-3%.

Film thickness, d;, has a direct effect on the retention,
sample capacity and elution temperature.

For best column efficiency, the film thickness is kept as
thin as possible in order to reduce resistance to mass
transfer in the stationary phase, C..

= —~— Chem 55,70_
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Columns

Film Thickness Selection

1. For 0.18-0.32 mm I.D. columns, a film thickness of 0.18-0.25 um Is average
or standard (i.e., not thin or thick) and used for most analyses.

2. For 0.45-0.53 mm I.D. columns, a film thickness of 0.8-1.5 um is average or
standard (i.e., not thin or thick) and used for most analyses.

3. Thick film columns are used to retain and resolve volatile solutes (e.g., light
solvents, gases). Thick columns are more inert and have higher capacities.
Thick film columns exhibit higher column bleed and decreased upper
temperature limits.

4. Thin film columns are used to minimize the retention of high boiling, high
molecular weight solutes (e.g., steroids, triglycerides). Thin columns are less
inert and have lower capacities. Thin film columns exhibit lower column
bleed.

e ——— o, Chem55,70_
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Column Length
Column length influences
- efficiency,
- retention (analy

- pressure.
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Columns

Column Length

Column efficiency (N) Is proportional to column

length.

Resolution is a square root function of the
theoretical plate number. For example,
doubling column length (thus efficiency)
theoretically increases resolution by 1.41 times

(closer to 1.2-1.3 times In real practice).

Longer columns are used when peak separation is small and high
column efficiency (i.e., narrow peaks) is needed.

- Chem 55,70_
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Column Selection
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Equation:

| =100Z +

where,
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Group Substance Symbol
aromatic, benzene X’
olefinic

alcohols, 1-butanol 8 i
phenols, acids

ketones, ethers, methyl-n-propyl 7.4
esters, aldehydes ketone

nitro, nitriles nitropropane V'
bases, aromatic pyridine s’

hetrocyclics
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TABLE 3.4 Probes Used in the McReynolds and Rohrschneider Classifications of
CO I u m n S Liquid Phases
McReynolds Rohrschneider

Symbol Probe Probe Measured Interaction

X' Benzene Benzene Electron density for
aromatic and olefinic
hydrocarbons

Y n-Butanol Ethanol Proton donor and
proton acceptor capa-
bilities (alcohols, ni-
triles)

z 2-Pentanone 2-Butanone Proton acceptor inter-
action (ketones,
ethers, aldehydes. es-
ters)

U’ Nitropropane Nitromethane Dipole interactions

S Pyridine Pyridine Strong proton acceptor
interaction

H' 2-Methyl-2-pentanol — Substituted alcohol in-
teraction similar to n-

B butanol

J’ Iodobutane — Polar alkane interac-
tions

K’ 2-Octyne — Unsaturated hydrocar-

' bon interaction similar
to benzene

L 1,4-Dioxane — Proton acceptor inter-

action
cis-Hydrindane — Dispersion—interaction










