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Thermal Decomposition Kinetics of Fused Ammonium Nitrate

Chai-sung Lee and Wha Young Lee

Dept, of Chemical Engineering, College of Engineeing, Scoul National University
T 3

It has been attempted to obtain the optimum decomposition temperature of wamonium nitrate
wvielding notrous oxide in a selected temperature range from 240°C to 260°C, The difheulty in
maintaining a constant reaction temperature in an exothermic decomposition reaction of ammonium
nitrate has been dissolved by sampling only a small quantity of ammonium nitrate on a hot staialoss
steel reactor bottom with a large heat capacity,

A pressure transducer has been mounted atop of hermetically scaled reactor ws the means of
measuring the reaction rate in terms of total pressure increuse in the reactor due to the formation
of the product gases,

A device for introducing the solid sample into the reactor was used so that the sample could come
in contact with the heated reactor bottom plate and start the reaction only at the desired temperamare,

It has been also confirmed by the hand made gas chromatography unit that the reaction, NIINO,
—N20+42H0, has proceeded in a sclected temperature range without heing asccompanicd by side
reactions to any appreciable extent,

It was concluded that the reaction was definetely a zero order reaction and was procecd-d at «
nearly constant temperature, and that there was no optimum value of temperature within the selectad
temperature range,

When nitrous oxide were the desired product, the temperature of rcaction should be maintzined
as low as possible, if the reaction rate were not too much sacrificed,  Although the side reactions
were not appreciable, the higher the temperature, the more the formation of nitric oxide in the

product gases became pronounced as per the gas chromatographical analyses,
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i—i;: Y- nct energized
Bat, 157
C 3 capacitor e 10 mf, 450 WV
FL-1 ; filament in reference chamber of detector 24 ohms
FL-2 ; filament in sensing chamber of detector 24 ohms
L-1 ; signal lamp of heater
L-2 ; signal lamp of fan motor
Ry, R, ;  wire wound resistor in bridge circuit 120 ohms
R3 ;  variable resistor {coarse zero adjuster) 5 ohms
Ry 5 wire wound resistor 0. 3ohm
Rs 3 variable resistor (fine zero adjuster) 200 ohms
R; ; attenuator, 10, 10, 20, 40, 80, 160, 320, 640, 1280 ohm each resistor,
R~ ;  variable resistor (coarse current adjuster) 20 ohms
Rg ; variable resistor (fine current adjuster) 2 ohms
Ry 3 coarse temperature adjuster, 44, 80, 110, 200, 410, 12350 ohms each resistor,
Ry 1 wire wound resistor 2 kohms
Ry ;  wire wound resistor 10 kohms
Ry 3 variable resistor (fine temp, adjuster) 25 kohms
Ris ;s variable resistor (bridge zero adjuster) 2 kohms
Ry :  wire wound resistor (padder) 51 kohms
Ris, Rys ;  wire wound resistor 30 kohms
Ry7 : wire wound resistor 25 kohms
S-1 ;  polarity switch battery
S-2 ; switch of fan motor
TH 5 thermistor 100 k ohms
mA » milliammeter 0-500 mA
vV ;5 voltmeter 0-30 volt
Fig, 3. Electric diagram of gas chromatography
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§-1 y & Ry
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R, R, R, R, ; resistor of bridge circuit,
temperature sensitive resistor,
calibrating resistor

variable resistor (bridge zero adjuster)
wire wound resistor with a value of
100 R,

variable resistor to adjust E;

switch of battery

362. 3 ohms
16 ohms

Ry
R,
Ry
Ry
S-1

S-2 : switch of calibrating resistor, R,
E; ; input voltage to bridge circuit
E, ; output voltage from bridge circuit

Wiring diagram of gas chromatography in
pressure transducer,
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