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Notes

In Gas Chromatography, rate of travel (Rs)is given as
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Where ‘v’ is the mobile phase linear velocity. uis replaced by u in gas
chromatography, which is the average linear velocity. This is due to the
different linear velocity values of mobile phase(gas phase) at different
positions along the column, occurring as a result of compressibility of
gases. (Gary Christian, 2008)
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Where K is the distribution coefficient, Vs is the volume of stationary phase
and V,, is the volume of mobile phase.

Retention Time (tr): Retention time for a component is defined as the
time taken by the component to move over the entire length of the column
and hence to come out of it. (K. Raghuraman et al., 2008), (Sharma B.K.,
1997)



Length of the column

Retention Time(tr)=
(t=) velocity of the component
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L, is the length of the column.
But, tp = %, l.e. the time taken by the mobile phase to move over the
entire length of the column.
Therefore, we can write Eq (2) as follows:
tgp = tm(L+K) - Eq (3)

Factors Affecting retention time:

1. Velocity of mobile phase.

2. The distribution coefficient of the solute between the two phases.
3. The ratio of volumes of the two phases: stationary and mobile.
4. The length of the column.

Retention Volume (VRr): Retention volume for a component is defined as
the total volume of mobile phase required to elute the component
completely from the column. (K. Raghuraman et al., 2008)

OR

The volume of mobile Phase necessary to convey a solute band from the
point of injection, through the column, and to the detector (to the apex of
solute peak) is defined as retention volume.(Willard et al., 1986)

Retention Volume = [Retention time][Flow rate of the mobile phase]

VR - tR' FC """ Eq(4)

F.=is the volumetric flow rate of mobile phase given in terms of volume of
mobile phase per unit time.



From Eq(3) and (4), we have,
VR = tM (1 + K,)FC
Vg =ty F(1+K') - Eq (5)

Since t,, is the retention time for the mobile phase and F. is the flow rate
of the mobile phase,

From Eq(5) and (6), we have,
Vg = V(1 4+ K"
Factors Affecting retention time:
1.Velocity of mobile phase.
2.The distribution coefficient of the solute between the two phases.
3.The ratio of volumes of the two phases: stationary and mobile.

4.The length of the column.

Relative Retention(a): it is defined as the ratio of retention time or
retention volume of the solute to the retention time or volume of the
standard added after correction of retention time or retention volume of
the mobile phase.

tr — tm
a = -
Ve—V
OR a = 2__M

tg and Vg are retention time and retention volume for the component
(solute).

tr and Vg are are retention time and retention volume for the standard
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