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Thermographic Monitoring of Fractionation in

Liquid-Solid Chromatography.

/dentification of Organic Additives in Lubrication Mineral Oils”

Because of an early deadline (July 1, 1969) for the
submission of the paperl, the talk as presented at the
Fifth International Symposium on Column Chromato-
graphy on October 7, 1969, already contained a few
modifications. We could since make the observation that
not all of the temperature peaks were due to eluates
representing fractions of the analyzed mineral oil, but
some were the result of an interaction between adsorbent
and solvent; this evidence has led to a simplification of
our routine method.

While individual fractions do cause pen deflections of
varied intensity, the impressive peaks II A and IV shown
in Figures 10 and 112 are caused by the massive dis-
placement of one eluent by a more polar one (e.i. petroleum
ether or pentan by chloroform, or chloroform by me-
thanol) on the silica gel carrier. It has to be kept in mind
that the sensitivity of the described monitoring arrange-
ment, with four thermocouples joined in series, is neces-
sarily limited.

The unique property of chloroform to cause two sub-
sequent deflections is explained by the fact that the
chloroform we have been using has turned out to be
incompletely dehydrated. Thus, upon contact with moist
chloroform, silicagel will adsorb the residual moisture
and alcohol of the eluent first and, only after the co-
lumn has been sufficiently saturated, will the moist
chloroform follow and cause, after passing through the
deactivated gel of lowered adsorbency, a second peak.
A single peak was observed upon percolating meti-
culously dried chloroform? through silicagel.

* Rectification and supplementation to a paper of the author which
appeared recently under the same title®.

1 Column Chromatography, 5th International Symposium on Sepa-
ration Methods, Sauerlinder, Aarau, Supplementum to Chimia
1970, p. 41.

% ibid, p. 45.

3 L.F.FIESER, Experiments in organic chemistry, p. 283, 3rd edition,
D.C.Heath & Co., Boston 1955, suggests shaking with concen-

A mere percolating through an alumina column as
originally suggested? has a limited capacity only of
removing moisture and ethanol usually present in com-
mercial chloroform; we have simply overestimated the
drying capacity of the alumina column. This error of
ours was in a way fortunate as elution with thoroughly
dried chloroform does not allow the delicate separation
of the polar fractions as described. We now use com-
mercial chloroform which makes the method even more
convenient to carry out than before.

A sample of 25.0 g of mineral oil is sufficient for the
analysis; the unchanged amount (approx. 50 g by dry
weight) of silicagel should be used. Petroleum ether
may be replaced by the less expensive Pentane Frac-
tions (Sprengstoff-Fabrik Dottikon, CH-5605 Dottikon,
Switzerland). For elution of the polar fractions, Chloro-
form, Ph.H.V. (Siegfried No. 120590) was used as re-
ceived. Otherwise the method is identical with the one
published.

Discussion

CrLaxTonN® has described an elaborate detector which
has originally been developed by GRroszek® In the
publications a rather complicated equipment is des-
cribed with water or ice cooling of the reference ends of
the thermocouples; such a contraption requires of course
a delicate glass equipment that is to be attached to the
chromatographic column as a separate unit. No wonder

trated sulfuric acid, washing with water, drying with calcium
chloride (do not use metallic sodium!) and distilling. The final
distillation step may be replaced by percolation through a column
of alumina.

4 Supplementum to Chimia 1970, p. 46.

5 G.CrLaxToN, Benzole Producers Ltd., Watford ¢B, Chromato-
graphy 2 (1959) 136-9.

5 ALEXANDER J.GROSZEK, British Petroleum Co., Sunbury on
Thames, Middlessex ¢B, ibid. 3 (1960) 454-63, and Brit.Pat.
822432, filed Dec. 10, 1957 (to Benzole Producers Ltd.).
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ein, der wihrend der Lebensdauer der Elektrode von
mindestens 14 Tagen auf £ 1,5 mV erhalten bleibt. Die
Elektrodenwiderstinde liegen um 1M Q.

Uber den Einsatz der MeBkette bei der Bestimmung
von Harnstoff in Blutseren durch enzymatischen Ab-
bau wird an anderer Stelle berichtet.

Experimentelles

Elektrodenmefkette:

Es fand die friiher ausfiihrlich beschriebene Indikatorelek-
trode (Philips Typ IS 560) 34 mit einer Kalomelreferenzelek-
trode (KCI ges.) Verwendung.

EMK- Messungen:
Sie erfolgten entsprechend friiheren Angaben bei 25°C mit
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einer Standardabweichung einer Einzelbestimmung von we-
niger als 0,1 mV.

Mefigut:

Es fanden durchwegs doppelt destilliertes Wasser und Che-
mikalien hdchster erhiltlicher Reinheit Verwendung.

Die vorliegende Arbeit ist durch den Schweizerischen Na-
tionalfonds zur Forderung der wissenschaftlichen Forschung
unterstiitzt worden.

Herrn Dr. H.BICKEL, C1BA AG, Basel, danken wir fiir die
Uberlassung von Makrotetrolidpraparaten und der Firma Ge-
briider Maller, Glasbliserei, GubelstraBle 37, Ziirich, fiir die
Uberlassung von Fliissigmembranelektroden (Philips Typ IS
560).

R.P.ScHOLER und W.Simmon

Eidgenassische Technische Hochschule, Ziirich
Laboratorium fiir Organische Chemie





