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Abstract

The kinetics of the heterogenous reaction between various sizes of solid 7-MnO, particle (100~200
mesh) and hydrazine solution has been studied over a range of temperature from 20° C to 40° C.
The rate of reaction was determined by measurement of the volume of N, gas evolved from the
reaction. The moler ratio of MnO, to hydrazine was four to one. The smaller the particle and
the higher the temperature, the greater the rate constant, so that the conversion increased accordi-
ngly. The overall reaction was found to be a second-order raction. The mechanism of the reaction

seems to be a bimolecular reaction between the reactive Mn-O site and NpH, molecule.
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‘Table 1. Description of the sample (electrical man-
ganese dioxide),
conditions of electrolysis
Sample . Anode curr-
concentration of electrolyte ent density
A MnSOy : 0. 7M, H,SO4 0. 1M 1A/dm?
B MnSO; : 0.7M, H,SO4 0. 05M 1A/dm?
C MnSO; : 0.6M, HySO; 0.16M | 0.6A/dm?
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Fig. i. Experimental apparatus.
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Fig. 2. The mole-ratio plot for MnO; and NyH,.
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upper: r-MnO,
lower:
A: d MnOOH
B: »-Mn,0O3

X-ray diffraction patterns.

r-MnO, reduced with hydrazine
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Table 2. Fractional conversion calculated from the volume of N gas evolved in the course of reaction at 20°C.
Sample| A B c D
Time w' Ve z x Ve z z N2 z x Ve - _r
(see) | (mi) 1—z (m?) ‘ 1—x (ml) 1—-z (ml) nd 1-z
0o 0 0 0 0 0 0 0 0 0 0 0 0
30 4.7 0. 39 0.64 4.1 0.34 0.51 3.2 0. 27, 0. 37, 1.4 0.12 0.14
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Fig. 4. Rate of reaction for reactions between 2m

moles of each samples of r-MnO; and 0.5
m mole of NoH; at 20°C:

A; 200mesh of A sample,

B; 200mesh of B sample,

C; 200mesh of C sample,

D; 100mesh of C sample.

Table 3. Oder of reaction.
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Reaction rates for reactions between 4 m moles
of 7-MnO; and 0. 5 mmoles of NoH; at 20°C.
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Table 4. The specific rate constants for the reactions
between 7-MnO; and NaH,.
Sample Temp. (°K) k' (sec™?)
A 293 1.50x 1072
-2
(200mesh) 303 2.26X10
313 4.01x1072
293 1.04x 1072
B _
(200mesh) 303 1.70x 10"
313 2.79% 1072
293 0.67X1072
C -
200 (tmesh) 303 1.03% 1072
313 1.61x1072
293 0.20%x 1072
C -
(100mesh) 303 0.27x1072
313 0.40x1072
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C instantaneous concentration of fluid reactant,
mol/l
Cy initial concentration of fluid reactant, mol//
D diffusion constant, cm?/sec
k rate constant, 1/(mole) (sec)
k' specific rate constant, sec™!
ro initial radius of solid particle, em
Ve Volume of nitrogen gas evolved, mi
Z conversion
t time, sec
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