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In a previous paper!, it was shown that the amount of stationary phase in
columns for gas-liquid chromatography could be found by measuring the evapora-
tion of the phase from the packing. For this purpose were used packings of squalane,
dinonylphthalate and f,f’-oxydipropionitrile on Sterchamol, Chromosorb P and
Chromosorb W,

Bearing in mind the principle of the method, evaporation of the stationary
phase from the packing, it can be assumed that stationary phases used at high temper-
atures would be the most difficult to study by this method. The purpose of this work,
therefore, was to show the applicability of the evaporation method to the ai.lysis of
such packings, in which the stationary phases have low volatility.

EXPERIMENTAL

The method was evaluated by the analysis of packings with known amounts
of the stationary phases Apiezon M (grease), polyethylene glycol adipate and poly-
ethylene glycol 6000. Sterchamol with particle diameter of 0.2-0.3 mm, dried for 1 h
at 110°, was used as the inert support.

The required amounts of support and stationary phase were weighed to an
accuracy of -4- 2:10~* g, The coating of the stationary liquid on the support was
carried out in the crucible in which the determination was later made,

The analyses of the packings. prepared as described in the previous work!,
were carried out by heating them in a pot furnace. The amount of stationary phase
present was calculated from the difference between the weights of the sample of the
packing and the support that remained in the crucible.

RESULTS AND DISCUSSION

Evaporation of the stationary phase occurs even during the preparation of the
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TABLE 1

WEIGHT LOSSES OF THE STATIONARY PHASES AS A PERCENTAGE OF THE INITIAL
WEIGHTS OF THE PHASES

S'tationary phase In bulk state Coated on support
SE-30 silicone clastomer 0.18 0.37
Squalane 0.44 2.32
Apiezon M (grease) - 0.02
Polyethylene glycol adipate  0.67 2.25
Polyethylene glycol 6000 0.92 8.85

packing. It was found that the heating of the solution of the stationary phase plus
the support duringthe coating, in order to removethe solvent, alsoleads to some [osses.

Table I shows the results for the weight losses of some stationary phases heated
at 100° for 2 h as bulk liquids and coated on Sterchamol (about 209 of the weight of
the support). The losses were calculated as a percentage of the initial weight of the
stationary phases in the sample.

The two main factors that influence the evaporation of the phase are the time
and temperature of heating, and these factors are related. However, it is not accept-
able to decrease the time of analysis by using an excessively high temperature.

Table 1l indicates the extent of evaporation from the packing liquid phase,
depending on the time of analysis. For this purpose, packings with 5% and 109
Apiezon M and 59 polyethylene glycol adipate on Sterchamol were used. The samples
were heated first at 300° and, when their weights remained constant, the temperature
was increased to 400°. The results are presented as a percentage from the starting
amount of the phase in the packing.

From the results, it is evident that after a certain time at a given temperature,
the percentage of the liquid phase evaporated reaches a constant value and subse-
quent heating does not lead to further evaporation. The amount of liquid phase re-
tained in the packing could be evaporated by increasing the temperature.

The retention of a small proportion of the stationary phase on the support

TABLE I

AMOUNT OF STATIONARY PHASE EVAPORATED FROM PACKINGS DEPENDING ON
THE TIME AND TEMPERATURE OF HEATING

Temperature Time Packing

OC , 4t i o+ s et 4 b n A & mpann =t - e es e e 4
(°€) (h 5% Apiezon M 10%, Apiezon M 5% Palvethylene
alyveol adipate

300 0.5 70.50 66.14 93.37

1.0 72.69 71.55 95.23

1.5 74.51 73.61 95.43

2.0 76.33 74.49 95.43

2.5 77.06 75.08 95.43

3.0 77.06 75.08 95.43
400 1.5 99,91 99,98 99.99

4.0

99.91 99,98 99.99
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TABLE II1

TIME (HOURS) NECESSARY FOR QUANTITATIVE EVAPORATION OF THE STATION-
ARY PHASES

i'o;ulim,' of Tcmpcr:}lm'a Stationary phases in the packings

phase (%) (e Apiezon M Polvethylene Polvethylene

glveol adipate  giveol 6000

10 250 — —
300 -— -
350 - |
400 1.5 ]

5 250 —
300 -
350 2 1.5
400 1.5

| 250 - -
300 - —
350 1.5 I
400 1 0.5

o090 — 00—= CO=n:
e thth th L ia

Piatata

can be explained by its location in the narrowest pores or at the most active adsorption
centres, from where its removal is very difficult.

Table 111 gives the temperatures and times required for the analysis of packings
with about 1, 5 and 109, Apiezon M, polyethylene glycol adipate and polyethylene
glycol 6000. The values given represent the time (hours) for quantitative evaporation
of the phase, and the dashes indicate that quantitative evaporation is impossible at
the particular temperature.

Regardless of some differences in the experimental conditions used for the quan-
titative evaporation of the phases from the three packings, it is evident that heating
at 400° for 2 h gives good results in all instances.

In order to show the accuracy of the method for the determination of station-
ary phases with low volatilities, six analyses of packings with 1, 5 and 10%, Apiezon
M, polyethylene glycol adipate and polyethylene glycol 6000 were carried out. It was
found that the absolute error does not depend on the percentage of the stationary
phase in the packing and its value is about -4- 0.1%, absolute.

The relative error, (<1X/X)- 100, as would be expected, is highest when the con-
tent of the stationary phase is lowest. For packings with 109 of stationary phase the
relative error is about 0.9-1.0 9, for packings with 5% of stationary phase it is 2-3 %
and for those with 19 of stationary phase it is 9-10%.

In conclusion, it seems that this method can be used successfully for the deter-
mination of stationary phases with low volatilities.
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