Notizen 803

The Role of Starting Voltage in the Kinetics
of Decomposition of Ammonia under
Electric Discharge

T. S. Rao, S. R. Gadre, and H. A. Patil

Department of Chemistry, University of Poona,
Poona 411007, India

(Z. Naturforsch. 28 a, 803 —804 [1973] ;
received 14 March 1973)

The decomposition of ammonia by second order kinetics
in a wire to cylinder type electric discharge has been studied
at different initial pressures in the range of 50— 200 mm Hg
at various applied voltages and various discharge currents.
Even though the initial pressures are different, vet, in every
case the application of the same multiple of the respective
starting voltage ensures that the decomposition occurs with
the same specific rate.

In a gas phase reaction in an electric discharge
the reaction rate depends largely on the discharge
current 2, Our study concerns the criterion which
ensures that a reaction in a certain discharge tube oc-
curs at the same specific rate even when the gas is
at different initial pressures. In an earlier communi-
cation ? it was shown that the first order decomposi-
tion of nitrous oxide under electrodeless discharge
at different initial pressures occurs at the same
specific rate when the same multiple of the respec-
tive starting voltage was applied. Since that study
was of limited scope, the criterion was not claimed
to be universally applicable. An investigation with
another gas, decomposing with a different kinetic
order, in a discharge tube of a different type would
enable a wider applicability of this criterion to be
tested. Therefore, in the present work the decompo-
sition of ammonia occurring by second order
kinetics in a wire to cylinder type discharge has
been studied. Several investigators *~¢ have studied
this decomposition with respect to its kinetics, for-
mation of intermediates, influence of added gases
on the rate, etc. The present study, however, is
solely concerned with the criterion mentioned above.

The discharge tube consists of a 10 ¢cm long, 2 cm
wide glass tube closed at both ends, at the axis of
which a tungsten wire W (0.5 mm diam) is
stretched (Fig.1). An aluminium foil A is wrapped
tightly on the outer surface of the tube. Electric
discharge is excited by applying a.c. (50 Hz)
voltage from a high voltage transformer HT at the
tungsten wire and the aluminium foil. Any desired
voltage can be applied by controlled input to the
transformer HT from a variable voltage transformer
VT. The discharge current is measured by a micro-
ammeter 1A in the in the circuit.

The discharge tube is evacuated and filled with
ammonia at a pressure py at 25 °C. The voltage V.
at which the electric discharge just starts is noted
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Fig. 1. Above: Schematic diagram of experimental set up.
Below: Variation of specific rate with discharge current.
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Fig. 2. Above: Variation of specific rate with applied voltage.

Below: Variation of specific rate with multiple of respective
starting voltages.

and a higher voltage I is applied. The total pressure
p as well as the discharge current ©4 are noted
at intervals of time. The discharge current remains



804 Notizen — Berichtigungen

fairly constant throughout the decomposition. The
power input to the discharge tube is less than 1 watt
and there is no observable temperature rise in it.
The second order specific rate of the decomposition
is evaluated from the slope of the linear curve ob-
tained by plotting 1/(2 py— p) versus time.

The decomposition is studied at five different
applied voltages with five different pressures of am-
monia. At each pressure the specific rates are plotted
separately versus the discharge current, applied
voltage and multiple of the starting voltige, I'/V,.
The results are presented in Figures 1 and 2.

The range of initial pressures over which the
kinetics has been studied is limited to 50 — 200 mm
Hg due to experimental difficulties. Yet the curves
for specific rate versus discharge current or versus
applied voltage are distinctly different for the
various initial pressures. Further, the specific reac-
tion rates are also widely different even though the
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same discharge current 1A, or the same voltage V'
be applied in every case. As compared with these,
when the specific rates are plotted versus the mul-
tiple of the starting voltage, all the twenty five points
fall on a single curve and the various initial pres-
sures become indistinguishable. The slight scattering
of the points around the curve is due to experimen-
tal errors in the kinetic measurements, This clearly
shows that even though the initial pressures are dif-
ferent, the application of the same multiple of the
respective starting voltage ensures the same specific
rate.

In comparison with the decomposition of nitrous
oxide by first order kinetics under electrodeless dis-
charge®, in the present study the gas is different,
the kinetic order of decomposition is different and
the type of electric discharge is different, yet the
conclusion regarding the criterion to ensure the
same specific reaction rate when the gas is at dif-
ferent initial pressures, is the same.
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Berichtigungen
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This is to correct some printing errors in the above mentioned article.

Equation (3¢) should read:
Equation (16 a) should read:

3 k(1-9
D,= 9 cos i, (l-hk)

cos [,

H@) =L

2p,

17 1(t) Hing Ly (2).

1+ (1—k) (1 (3/2) 9)
2-(1+k) ’

In Eq. (20a) and Eq. (20b) a 0 is missing in front of the expression sin f,/f, .

Thus sin f£,/f; in both equations has to be replaced by :

0 (sin .31/131)-

In Eq. (20d) theterm (1 — £9) has to be replaced by: } (12 9).

Zu E. Engel, P. John und B. Reuse, Messungen von Lebensdauern fiir den Fall un-
trennbarer Energien der y — y-Kaskade, Z. Naturforsch. 27a, 1368 [1972].

Formel (2) muf richtig heilen:

dInF(x) ’1 P(x) ‘ )
dx ‘ F(z) |~
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