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INTRODUCTION

The polarographic determination of alkali, alkaline
earth, and lanthanum ijons in bis(2-methoxyethyl)
ether (diglyme, trivial name) has been previously in-
vestigated (4). Advantages of diglyme in electro-
chemical measurements are its wide liquid range, low
viscosity, ready miscibility with polar and non-polar
solvents, inertness to reduction, and relative ease of
purification. These advantages are partially offset by
the slight solubility of inorganic salts in this solvent (5).
Also, complications due to specific absorption at the
DME were observed in the anhydrous system. When it
was observed that the addition of water up to a 4:1
mole ratio of water to diglyme progressively reduces
the potential span available for study without interfer-
ing with the residual current, it was suggested that a
diglyme-water system, which is easier to prepare and
maintain, would offer the advantage of increased salt
solubility along with a portion of the more negative
potential span characteristic of diglyme (4). Also, the
absence of evidence for specific absorption in the
current-time curves for the individual mercury drops
in the diglyme-water systems suggested a system with
less interference to the electrode reaction. It is shown
herein that the potassium ion is reversibly reduced and
obeys the Ilkovic relationship in the mixed system and
qualitative observations indicate considerably less diffi-
culty with solubility problems.

EXPERIMENTAL

Apparatus. A Beckman Electroscan 30, employing a
three-electrode system to compensate for cell resistance,
was used to record polarographic data. The dropping
mercury electrode was a capillary approximately 21 cm
long, having a drop time of 4-7 seconds at —2.2 volts
in the diglyme-water systems. An ordinary polaro-
graphic H-cell was used with a platinum auxiliary
electrode across the medium frit from the DME. The
saturated calomel reference electrode was placed ad-
jacent to the DME and was electrically connected via
an asbestos thread. Voltages reported herein are re-
ferred to this reference and were read directly from
the Electroscan 30. Cell resistances were measured
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with a General Radio Company (Type 1650-A) im-
pedance bridge.

Reagents. Ansul diglyme (Code 1206) was purified
by refluxing for twelve hours over sodium and subse-
quent distillation in a nitrogen atmosphere. The sup-
porting electrolyte, tetra-n-butylammonium perchlorate,
was prepared from 1.0 M, polargrophic grade tetra-n-
butylammonium hydroxide (Southwestern Chemical
Co.) by reacting the hydroxide in slight excess with
reagent grade perchloric acid. Oil pumped nitrogen
was used and was supplied by Air Reduction Co.,
Nashville, Tennessee. Other chemicals used were re-
agent grade.

Procedure. Deaerated, distilled water and purified
diglyme were mixed in the desired ratio. Potassium
perchlorate was dissolved in this mixed solvent in such
concentration that aliquots of this solution could be
diluted in 25 ml volumetric flasks to obtain the desired
concentrations of potassium. Tetra-n-butylammonium
perchlorate was added, resulting in a 0.12 M solution
after the final dilution to mark. In solutions containing
a very high mole percentage of water or diglyme, it was
necessary to warm the solution to 50C in a water bath
to effect quickly the solution of supporting electrolyte
or inorganic salts. Afterwards, the solution was cooled
to 25C and diluted to the mark. This solution was
placed in the working compartment and the solvent
and supporting electrolyte in the auxiliary-electrode
compartment. After bubbling the solution with nitrogen
for fifteen minutes, the polarograms were recorded.
Diffusion currents were measured by extra-polating the
residual currents. However, residual currents were de-
termined from time to time on the supporting system
as a check on the electrochemical purity.

REsuLTs AND DiscussioNn

The results given in Table I indicate that the
polarography of potassium in diglyme-water systems at
25C is essentially the same in solvent mixtures ranging
between mole ratios of 0.653: 1 and 4: 1 water to
diglyme. Above a 4: 1 mole ratio the polarogram is
drastically altered and quickly approaches the aqueous
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polarography of potassium (2). The mixed-solvent sys-
tem has two advantages over the anhydrous system,
First. qualitative observations indicate considerably less

TasLg |
PoLanocrarny or Porassium N DicLyme-Waren

SysTEM (25°)
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(0.653 Mole Water—1.00 Mole Diglyme)

1.00 0.74 481 0,303 1.06
2,50 177 4.27 0,308 1.03
5.00 3.50 4.52 0.403 0,998
7.50 5.46 5.16 0.303 1.02
10,00 7.08 6.47 0.376 0,996

Ave, 1,02 0.02

(1.14 Moles Water~1,00 Moles Diglyme)
5.00 349 540 0392 0.985
1000 744 700 0403 0.908

Ave, 099

(1.48 Moles Water-1,00 Mole Diglyme)
100 072 669 0,388 0.989
250 176 686 0,303 0.958
500 347  B88 0382 1.04
750 539 645 0,403 0.965
10, 710 580 0365 1,03

Ave, 1,00 0,04

(2,92 Moles Water-1,00 Mole Diglyme)
LOL 071 480 0384 1,02
502 343 613 0891 0948
754 528 614 0386 (977
1008 740 514 0374 108

Ave. 1,01 0,06

(3,94 Moles Water-1,00 Mole Diglyme)
1.01 091 6.64 0.420 1.16
252 1.72 6,84 0.393 0.9%0
5.04 3.64 6.92 0,346 0,965
10.08 746 6,44 0.%94 1.01

Ave, 1,02 0.00
Total Ave. 101 005

Average Diffusion Coefficient 2,04 x 10%am®/sec
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NEWS OF TENNESSEE SCIENCE

Atstin Peay State University, Clarkseille:

A grant of $60,830 has heen rooe!\_md for support
of ‘Phystcs: The Program for Teachers,” The grant, the
first installment of a three-year N8I grant of 162,000
under the direction of M. R, Mayfield, Professor and
Chalrman of the Department of Physics, will allow for
the addition of new faculty, staff, apparatus and fa-
cilities for experimental work in secondary physics
edueation,

King College, Bristol:

Dr. Edward W, Burke, Jr., Physics Department, and
Mr, William Boy of the Mathematics Depurtment left
on May 29 for Tueson, Arfzona, to utilize the 16-inch
telescope of the Kitt Peak National Observatory in their
work on n varfable star program, This s the third visit
by King College personnel; Dr, Willlam W. Rollund
and two students observed there in Moy and June,
1967, and Dr, Burke and Dr, Rolland n January, 1968,

Professor R, Dean Blevins of the Biology Department
has been spending bis second summer as o research
participant in the cooperative University of Tennessee-
Momic Energy Commission Research Lahoratory at
Ouk Ridge studying the effects of radiation on repro-
ductive physiology,

Dr, Earl Taylor Wallick, Associate Professor of
Chemistry, hus heen spending the summer as a Re-
sesrch Assoclate at the Savannah River Luboratory,
Alken, 8, C,

Memphts State University, Memphis:

Dr. Donald Schwartz, formerly Program Director for
the special profect programs of NSF and consultant
for HEW, has heen appointed to the new position of
Associate Dean of the Graduste Schoo), The new “rmic
tion desls with the problemys of the advanced graduste
research program,

Southwestern-ot-Memphts
The Chullenge Cumpuign has achleved its gou) of
mitching twodor-one w1965 Ford Voundation grant

of $1.9 million, A portion of the Tunds will be utilized
In the construction of & %3 million Science Centor,

Tennesser Technologledl Unicertty, Cookeville:
NBI has awarded u grant of $10,000 1o the Bolog
Department under the direction of Dr. Gordon E,

Hunter for the purchase of instructional sclentific squip-
ment, The funds have heen used to equip new lsbors-
torles for ecology and plant physiology,

A NSF grant of 88,900 has heen uwarded to the
Department of Mechanieal Engineering under the di-
rection of Dr. Hudy Hewitt for the purchase of
structional selentific equipment,

The College Sclenco Improvement Program (COSIP)
of NSF has awarded Tennessee Tech a grant of
B138,200 for the improvement of instruction In the
Departments of Biology, Chemistry, Earth Sciences,
Mauthematics, Ph{lk‘l, and Soclology, The progrum s
under the general direction of Dr, Don Cnp&nm.

The Unfversity of the South, Sewanee;

Dr. Nelson 8, Loftus, Jr., formerly of the Southeustern
Forest Experiment Station ul Macon, Gu., fs the new
Reseurch Soil Scientist ot the U, 8, Forestry Resesrch
Station at Sewsneo, e and Glendon Smalley will he
concentrating on soll research relating the success of
tree species to fundamental properties of the sofls,

The Untversity of Tennessee, Medical Units, Memphls;

Dr. Cyrus Erickson was appolnted Acting Chairmun
of the Departiment of Pathology, nﬂuiwmy 1, re-
placing 1r. Douglas H. Sprunt who retire on
August 31,

Dr. Clark M. Blatteis, Assoclate Professor of Phy-
slology and Blophysics, Is s visiting lecturer for ap-
proximately six months at the University of Arequipa in
Arequips, Pern, on a grant swarded by the Exchange

of Belentists Program of the Organizution of Ameriean
Btates.

Dr. Kenmeth E. Avis, Professor and Vice Chuirman
of Phurmaceutics, hus hoen sppoiried s visiting scien-
tist professor of the American Association of C of
Pharmacy. Dr, Jobn Autlan, Professor of Dentistry snd
Pharmacy and Direclor of the Materials Science Toui-
eology Laboratory, was sppointed to a fourth year as »
visiting professor,

Dy, W. R, Kukoverls, Asuciste Profsssor of Pharms-
cilogy ut the Plharmscology Jistitute, Univesity of
Cruz, Austria, will spend s yowr st the Modical L'niss
on u Benbor FVorvlgn Boleidist Fellrwship swarded by
NSF. Hiy resenrch will concort curdiovasile pharme-
ey,
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