
Oct. 5, 1953 COMMUNICATIONS TO THE EDITOR 4869 

sorption and neotetrazolium reduction. That this 
mineralocorticoid possesses ultraviolet absorption 
and the one described by Tait, et a/.,2 did not 
is the only known differentiating feature between 
these strikingly similar compounds. A compari
son of the two mineralocorticoids is shown in 
Table II. 

A detailed description of this work, including the 
chromatographic characterization of the mineralo
corticoid in numerous solvent systems developed 
in our laboratory and infrared data on the mineralo
corticoid and its polyacetate, will be published soon. 
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for technical assistance. 
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RECEIVED AUGUST 20, 1953 

ELECTRODES WITH CONVECTION CONTROLLED 
LIMITING CURRENTS ("CONVECTION ELEC

TRODES") 
Sir: 

Experimental conditions were found under which 
convection controlled limiting currents at the ro
tated platinum wire electrode are observed. In 
addition, a "convection" mercury microelectrode 
has been developed. In stirred solutions the thick
ness of the boundary layer at an electrode decreases 
with increasing rates of stirring and eventually 
reaches a limiting value of "molecular"dimensions. 
Under these conditions limiting currents no longer 
depend on the diffusion coefficient of the electro-
active species but on the rate of convective trans
port to the electrode surface. Assuming that r mi
croliter of solution is transported per second to a unit 
area of the electrode, the convection controlled limit
ing current (corrected for residual currents and ex
pressed in microamperes) is postulated to be: 

icoi.v. = nFarC = knC (1) 

where nF represents the number of coulombs per 
mole involved in the electrode reaction, C is the 
bulk concentration of the electroactive species in 
moles per liter and A the area of the electrode ex
pressed in sq. cm. — r is called the "convection co
efficient," expressed in cm. X sec. -1, and depends 
on the prevailing specific hydrodynamic conditions. 

A platinum wire electrode, 0.5 mm. in diameter 
and 5 mm. in length, rotated at 600 to 900 r.p.m., 
yielded convection controlled limiting currents 
when the solution was stirred with the aid of a rec
tangular propeller with four blades (13 X 5 X 1 
mm. each), mounted concentrically 2 cm. above the 
electrode and rotated at the same rate as the latter. 
Identical convection controlled limiting currents 
were obtained in equinormal solutions of iodide, 
triiodide and an ethylenediamine tetraacetate com
plex of thallium(III), the diffusion coefficient of the 
latter being about one-twentieth as large as that of 
iodide. 

Well-defined limiting currents were obtained 
with a stationary mercury microelectrode which is 
being further studied and which consisted of 0.005 
ml. of mercury in a 2-mm. bore capillary cuvette 
attached to the bottom of a 250-rnl. electrolysis 

cell, the solution being stirred at 900-1200 r.p.m. 
In 0.1 M potassium chloride as supporting elec
trolyte the convection current of thallium(I) was 
proportional to concentration in the range between 
5 X 10 - 6 and 5 X 10 - 3 M and about twenty times 
as large as the corresponding diffusion current at 
the dropping mercury electrode. The half wave 
potential was independent of concentration at a 
given rate of change of applied voltage. 

The value of the convection coefficient, r, was 
estimated from convection currents at 900 r.p.m. 
for the rotated platinum wire electrode and the sta
tionary mercury microelectrode as 19 and 18 cm. X 
sec. -1, respectively. 

Most prominent advantages of convection elec
trodes are: (1) stationary electrodes can be used. 
(2) The limiting current is independent of the dif
fusion coefficient of the electroactive species. (3) 
The use of a synchronous motor is not necessary. 

Acknowledgment is made to the Graduate 
School of the University of Minnesota for a grant in 
partial support of this work. 
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RECEIVED AUGUST 27, 1953 

PROPERTIES OF A SODIUM-RETAINING PRINCIPLE 
FROM BEEF ADRENAL EXTRACT 

Sir: 
Current interest in the amorphous fraction of 

adrenal extracts1 makes it desirable to present re
sults of a study of this fraction since further work 
must await processing of more material. 

The extract (furnished by the Upjohn Co.) of 
1200 lb. of beef glands was chromatographed on a 
column of silica gel with the propylene glycol-tolu-
ene system. The active fractions, assayed in rats 
using a method similar to that of Simpson and Tait2 

were combined and rechromatographed. The ac
tive fraction was acetylated and chromatographed 
successively in the formamide-benzene and forma-
mide-benzene-cyclohexane systems. I t was then 
chromatographed three times in the latter system 
on paper. 

The acetate isolated weighed 13.2 mg. and assay 
for a-ketol with blue tetrazolium indicated 13.2 
mg. in terms of cortisone. I t could not be crystal
lized. Its biological activity in dog and rat assays 
was similar in type and approximately equal to that 
of desoxycorticosterone acetate. Absorption max
ima at 239 m/i (£jfm. = 370, methanol) and at 1618 
and 1671 cm. - 1 (chloroform) indicated the presence 
of a A4-3-keto group assuming the substance is a 
steroid. An acetylated a-ketol side chain was evi
denced by absorption maxima at 1736 and 1750 
cm. - 1 (chloroform). The absence of absorption 
maxima near 1710 (CS2) and 3600 cm. - 1 denoted 
absence of an 11-keto and of unacetylated hydroxyl 
groups. A negative Porter-Silber3 reaction indi
cated absence of a 17-hydroxyl group, of a 16-17 
double bond, and probably of a 16-acetoxy group. 
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