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observed differences in the course of the alkaline
degradation of chlorotetracycline and oxytetra-
cycline.

Although tetracycline lacks both the 5-hydroxyl
group of oxytetracycline and the 7-chloro group of
chlorotetracycline, it possesses #n wvilro activity
(Table I) against a variety of microdrganisms
which parallels the broad antimicrobial spectra of
these two antibiotics.%*

TaBLE I
ActiviTy!! IN VITRO OF TETRACYCLINE
Minimum
inhibitory
concentration,
Species meg./ml,
Aerobacter aerogenes 50.0
Kiebsiella pneumoniae 12.5
Escherichia coli 1.56
Salmonella typhosa 0.78
S. paratyphi 0.78
Staphylococcus aureus <0.19
Proteus sp. 50.0
Pseudomonas sp. 12.5
Brucelia bronchisepticae 0.39
Mycobacterium ranae <0.19
Streptococcus faecalis <0.19
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(11) A serial dilution procedure was employed to determine the
minimum concentration of tetracycline at which growth was com-
pletely inhibited.
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LOW PRESSURE VALIDITY OF THE BET EQUATION
Sir:

As a prelude to a systematic study of the ad-
sorption of gases on solids in the micron and sub-
micron pressure range, we have determined the
adsorption isotherms of heptane on ferric oxide at
29.55, 23.10 and 16.55° and at pressures ranging
from 0.01 to 70 microns. We failed to find the
first order transition reported for this system by
Jura, Loeser, Basford and Harkins! and our re-
sults are in qualitative agreement with those
reported by Smith? and by Young and Beebe.®
Certain experimental difficulties associated with
the use of mercury float valves were encountered;
it is possible to attribute the apparent first order
transition previously reported to an artifact of this
sort as well as to the possible lack of equilibrium
suggested by Young and Beebe, Equilibrium was
attained only after two weeks at one micron pres-
sure when the conventional adsorption bulb was
employed; this time was shortened to approxi-

(1) G. Jura, E. H. Loeser, P. R. Basford and W. D, Harkins, J.
Chem. Phys., 14, 117 (19486).

(2) L. N. Smith, Ta1s JOURNAL, T4, 3477 (1952).
(8) D. M. Young and R. A, Beebe, private communication.
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mately two days through use of the tray system
described by Jura and Criddle.*

The specific surface area of the ferric oxide as
calculated from a BET plot of the nitrogen ad-
sorption data at liquid nitrogen temperature is
6.82 sq. meters per gram. The adsorption data
for heptane at constant temperature may be fitted
by the equation p/v = kip + ks for relative pres-
sures ranging from 3 X 10—* to the highest meas-
ured; a relative pressure of 3 X 10~ corresponds
to a surface coverage, 8, of approximately 0.4 mono-
layer. In the pressure range investigated the above
equation is characteristic of the Langmuir and the
Brunauer, Emmett and Teller isotherms. In the
BET notation, v, ranges from 0.367 cc. at 29.55° to
0.401 cc. at 16.55°, while ‘‘c” ranges from 2070 to
2470. 1If the nitrogen surface area be accepted as
correct, the area per heptane molecule in the mono-
layer varies from 63 sq. angstrém at 16.55° to 69 sq.
dngstréms at 29.55°; these values may be compared
with that of 65 sq. 4ngstréms at 25° reported by
Loeser and Harkins.® The isosteric heat changes
rapidly with ¢ up to approximately 0.4; for higher
values of 6 the isosteric heat is roughly constant at
14.5 kecal. per mole. The heat of adsorption cal-
culated from the BET “¢” is 13.5 kcal. per mole.

It is customary to state the range over which the
BET equation fits the experimental data in terms of
relative pressure; the low point of this range is
generally given as 0.05. The fact that the low
point of this range in our experiments is 0.0003
indicates that this statement is incorrect. In
general the BET equation is valid for ¢ less than
unity when the heat of adsorption is roughly
independent of surface coverage. It might be
expected that the relative pressures corresponding
to this portion of the isotherm would become lower
as the heat of adsorption increases. Thus it would
seem preferable to state the region in which the
BET equation fits the data in terms of surface
coverage rather than relative pressure.

The data at hand permit the calculation of the
full set of thermodynamic functions described by
Hill, Emmett and Joyner.! Thes® functions as
well as complete details of the experimental pro-
cedure will be presented in a future publication.
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OXIDATION REACTIONS WITH
PERTRIFLUOROACETIC ACID

Sir:

We have recently observed that a solution of
hydrogen peroxide in trifluoroacetic acid has unique
properties as an oxidizing agent presumably due to
the 4n situ formation of pertrifluoroacetic acid.

CF:COOH + H,0; ==~ CF:COOOH + H.0
This reagent has been found to oxidize aniline and



