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1n[H,0,1/[H:0:Jo= — 223X 10 exp( —18200/RT)-t ([H*]<2M)
In[H;0,1/[H;05Jo= — [2.23X 10® exp(—18200/RT) +2.1X 10 exp(—21200/RT)([H*]1-2)]-t ([(H*]>2M)
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Abstract—The Kinetics of the decomposition of H;Q, in the acidic solution was investigated. The investigation
was conducted within the range of HNOs concentration of 04 M at temperature of 70, 80 and 90C, respectively.
The decomposition reaction is first order with respect to [H;0,] and is enhanced by acid-catalytic effect above HNO;
of 2 M. The rates are as follows;

In[H,0,1/[H:0,1o= — 223X 10" exp(—18200/RT)-t ([H*]<2M)
In[H,0,1/[H;0.1o= —[2.23X 10 exp(— 18200/RT) +2.1X 10 exp(— 21200/RT)((H*]1-2)]-t ([H*1>2M)

The effect of UO,*2, Nd*3, Pd*2 Fe*3, MoQ,*? Sr*? and Cs* on the decomposition of H,O; in the solution were
examined too, and the rate was compared with that obtained from metal ion-free solution.
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Table 1. H;O; concentration in the solution during the decomposition
reaction, g/!
HNO; Temp. [H.0.J, Time, min
M c M 10 30 60 90 120

0 90 1 327 301 264 241 20.5
80 1 340 323 310 286 275
70 1 340 332 320 315 311
0.5 90 1 330 308 286 255 229
1 90 0.5 16.6 154 14.2 13.1 12.0
90 1 331 310 284 261 237
90 2 652 610 545 492 439
2 90 1 328 306 286 250 223
3 90 1 310 250 210 160 115
80 1 321 284 238 20 167
70 1 327 296 258 221 200
4 % 1 78 20 M2 91 57
k
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Fig. 1. A plot of log hydrogen peroxide concentration vs. time at 90°C
for three different initial hydrogen peroxide concentration.
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Fig. 2. Rate constant of H,O, decomposition as a function of nitric
acid concentration.
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Fig. 3. Arrhenius plot for H,O, decomposition.
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Fig. 4. Decomposition fraction of H,O; in the aqueous solution in the
presence of each metallic ion(®: Fe*?, a: Mo0O,"%, ©: Pd*?,
O: Srr o Cs™, [t N3, 4 U0yt ).
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In[H,0.1/[H;0:Jo=k:*t ([(H*]<2M)
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