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E : CoeSa * The Reversibility of the Reaction of Potassium .
Yl with I4quid Ammonta
' Abstract.. Ammoniated electrons exist in solutions of potassium ’
amide in liquid ammonia that have reached thermodynamic equilib:'cium' :
;_}‘__: : '," with‘hydrogen gas. By determining electron concentrations by electron _‘ 
it "7 "+ spin resonance, an equilidbrium constant of 10° ‘at room'temperature ... -
) : " has bee'n'obtai.ne‘dﬂ for.__ﬂthe reaction.'e;m' + NH3 = NH," + 1/2 Ha. R
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;'-7_'Indeed, because we believed ﬁhét the ratio of the activity coefficienfs
lfor the amide ion and the electrbn would be relatively independent of
| ionic strength, we expected the equilibrium quotient to be independenﬁ of
.ﬁ'-the potassiﬁm amide concentration. Perhaps the esr signals (and hence the .
.. calculated electron concentratibns) were too.low.by'a factor due to

-»dieleetriciloés that increased with increasing electrolyte concentration.

[}

‘\”kf{;(As the electrical conductivity of a solution in an esr cavity increases,

}

'“ﬁ’?;7the dielectric loss inéreases, ahd consequently both the cavity Q and the

,.'#Vinstrument sensitivity decrease.) ~Our results would be explicable if,

as the potassium amide concentration increased, the instrument sensitivity

i of approximately‘lo

L for the ammoniacal electron decreased more rapidly than that for the

reference sample of diphenylpicrylhydrazyl (which was located in a

.’v’adifferent part of the cavity). We hope to investigate this possibilityfv
‘ : .If the trend in equilibrium quotient is caused by either an unusual

““}1ifactﬁvity coeffiQient\trend or a dielectric loés phenomenoh, extraéolation
‘."f:'of the quotient to zero coﬁcentration should yiel& an approiimation to'thé

:-;:equilibrium constant. Our data extrapolate to an equilibrium constant 1.

5, a value in fair agreement with the previously

 '~e8timated value.

A rough opfical absorption spectrum was obtained for a 0.5 M

potassium amide solution equilibrated for 45 days withlhydrogen at

: gpproximately 10 atmospheres pressure in a glass tube ofvll mm. diaieter.
:ﬁlIn the 6000-10,000A region, the solution showed.the gradually increasing
; vdbsorption characteristic of the short-waveLength tail of the 15,000A

-;: absorpt1op.band af”the ammoniacal'electrong_.Méésu:emeﬁts at longer wave-

uiz'lengths wer§ preciuded by étrbng absorption~by-the‘ammonia._
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spectroscopy for determining electron concentrations.
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We plan a more extensive study of the equilibrium as a'funétion of

.. - temperature, using both electron spin resonance and optical absorption:

i
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v This report was prepared as an account of Government

\ sponsored work. Neither the United States, nor the Com-
) mission, nor any person acting on behalf of the Commission:
od ' ' .

. A. Makes any warranty or representation, expressed.or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, '"person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
‘with the Commission, or his employment with such contractor.
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