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Though he passed away in 1977, the name of Ralph
Edward Oesper (figure 1) is still pervasive in the Uni-
versity of Cincinnati Department of Chemistry. We
have the Oesper Professorship of Chemical Education
and History of Chemistry, the annual Oesper Sympo-
sium and Award, the Oesper Chemistry and Biology
Library, and the Oesper Collections in the History of
Chemistry, to name but a few of the institutions and
activities funded by Oesper’s legacy to the department.
Despite this, however, few of the current faculty and
students are aware of Oesper’s activities as a chemist
or of the fact that he is, to the best of my knowledge,
the only member of our department — past or present —
to have a chemical compound named in his honor.

Best remembered today for his work in the field of
the history of chemistry, most of Oesper’s professional
activities as a practicing chemist centered on the field
of analytical chemistry, where he is responsible for
having translated several important German mono-
graphs — the most famous of which were perhaps Fritz
Feigl’s various books on the technique of spot analysis
(1). If Oesper had a particular specialty of his own, it
was the use of oxidation-reduction reactions in volu-

Figure 2. Karl Friedrich Mohr (1806-1879).
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Figure 1. Ralph Edward Oesper (1884-1977).

metric analysis. In 1934 he introduced a new indicator
(naphthidine) for chromate titrations (2) and in 1938 he
translated the German monograph Newer Methods of
Volumetric Analysis (3). His fleeting claim to fame,
however, came in 1947 with his introduction of a new
oxidimetric standard now known as “Oesper’s Salt.”

One of the most important uses of redox reactions
in volumetric analysis was in the determination of iron,
with obvious applications in connection with both the
iron and steel industries. This was normally done using
a standardized solution of potassium permanganate as
the oxidizing agent:

5Fe?*(aq) + 8H*(aq) + MnOg4(aq) —
5Fe3+(aq) + Mn2*(aq) + 4H>O(1)

Though either potassium dichromate or ceric sulfate
could also be used as the oxidant, potassium perman-
ganate had the advantage that the appearance and/or
disappearance of the characteristic purple color of the
permanganate anion could also act as an indicator for
the determination of the end point.

Application of this reaction to the determination of
iron dates back to the work of Margueritte in 1846 (4)
and was discussed in great detail by the German chem-
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ist and pharmacist, Karl Friedrich Mohr (figure 2), in
his pioneering monograph, Lehrbuch der chemisch-
analytischen Titrirmethode (figure 3), first published in
1855 (5). A prolific inventor of chemical apparatus,
Mohr is best remembered today for his introduction of
our current form of the burette, the volumetric flask,
and the graduated pipette, and for both the Mohr pinch-
clamp and the nested laboratory cork borer (6).

Since permanganate solutions are light sensitive
and the compound is difficult to prepare in a pure form,
it is necessary to first standardize the permanganate
solution by titrating it against an Fe2* salt of known
purity and stability. For this purpose Mohr recom-
mended the use of the double salt, ferrous ammonium
sulfate or (NH4)2Fe(SO4)2¢6H20, now known as am-
monium iron(II) sulfate or, more systematically, as
diammonium iron disulfate hexahydrate. In his honor
this compound soon became known as “Mohr’s Salt”
in the analytical literature.

In 1947 Oesper and his graduate student, Kathryn
Caraway, proposed replacing Mohr’s salt with a new
oxidimetric standard — ferrous ethylenediamine sulfate
or (C2N2H10)Fe(SO4)224H>0 — in which a doubly pro-
tonated ethylenediamine cation [C>H4(NH3)2]** pre-
sumably took the place of the two ammonium cations
in Mohr’s original salt (7). As Oesper and Caraway
observed, this salt was “easy to prepare, purify and
dry” and showed “no apparent tendency to undergo
oxidation, deliquescence, or efflorescence,” further
noting that a “sample left loosely covered in the labo-
ratory air for 149 days showed no change in composi-
tion.”

Now known as as 1.2-ethylenediammonium iron
disulfate tetrahydrate, this standard was first sold
commercially by the G. F. Smith Company of Colum-
bus OH under the name of “Oesper’s Salt” and is still
available for purchase as a titrimetric standard.
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Figure 3. Title page of the first edition of Mohr’s famous
Lehrbuch der chemisch-analytischen Titrirmethode of 1855.
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