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Abstract—In order to eluciate the effect of humidity and organic solvent on the decomposition of carb-
amide peroxide, the kinetic study was carried out. The carbamide peroxide was prepared from urea and
30%-hydrogen peroxide. The accelerated stability analysis for carbamide peroxide crystal in various relative
humidity, and for 10%-carbamide peroxide solution of organic solvents were investigated. Both humidity
-and temperature were important factors influencing the decomposition rate of carbamide peroxide crystal.
“The higher the humidity and temperature, the greater was the reaction rate. The breakdown rate of crystal
‘was observed as an apparent zero-order, and was faster than the rate of decomposition in dilute propylene
glycol, glycerine or sorbitol soluticos which were measured as an apparent first-order reaction. The more
dilute to 10% the organic solvents of 10%-carbamide peroxide, the slower was breakdown rate. It is,
therefore, useful in the aspects of stability and economics to substitute solvent of carbamide peroxide topical
solution (USP XXI) with 10%-propylene glycol or glycerine instead of anhydrous glycerine.
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Fig. 1—Decomposition of solid carbamide -peroxide Fig. 2—Effect of additives on decomposition- of
in various relative humidity at 60°C. 10%-carbamide peroxide solution at 60°C..
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Fig. 3—Effect of additive concentration of propyl-  Fig. 4—Decomposition rate of 10%-propylene glycol
ene glycol on 10%- carbamide peroxide aqueous solution containing 10%-carbamide
solution at 60°C. peroxide at various temperatures.
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Fig. 5—Decomposition rate of 10%-glycerine aqueous  Fig. 6—Decomposition rate of 10%-sorbitol aqueous
solution containing 109%-carbamide peroxide solution containing 10%-carbamide peroxide:
at various temperatures. at various temperatures.
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Fig. 7—Plot of log. K against 1/T for the thermal
decomposition of 10%-organic aqueous sol-
ution containing 10%-carbamide peroxide.
—-+— propylene glycol, — « — glycerine,

sorbitol.
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Table I—Data calculated from Arrhenius plots for 10%-organic solvent solution
containing 10%-carbamide peroxide.

. Rate constant Activation energy Frequency factor Half-life
Solution at 25°C(hr 1) keal,/mole (hr™) at 25°C(hr)
Propylene glycol 5.81%107¢ 8.05 4.86 x10? 1,192
Glycerine 8.67x107 8. 36 1.18x10? 996
Sorbitol 9.66x107 9.35 6.96 x10° 799
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