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Fig.1 Synthesis equipment of urea peroxide
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Fig.2 Distillation equipment of remaining solution
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Table 1 Effect of molar ratio of reactants on H,0, yield and reactive oxygen content in product

H,0,/CO(NHy), 0.7 0.8 0.9 1.0 1.1 1.2 13 1.4 1.5
H,0, yield in single run (%)1) 54.37 54.08 53.21 51.23 50.22 46.16 4481 43.27 40.11
Reactive oxygen content (%)2) 15.50 15.91 16.01 16.38 16.41 16.57 16.55 16.22 16.00

Note: 1) The mass of H,0, in dry product compared to the total addition H,O, as reactant; 2) The mass percentage of O, in dry product.
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Table 2 Effect of reaction temperature on reactive oxygen content in product, H,O, yield in single run and H,O, decomposition rate

T(C) 10 15 20 25 30 40 50 60

Reactive oxygen content (%) 16.50 16.48 16.44 16.42 16.41 16.21 15.55 14.23
H,0; yield in single run (%) 51.01 50.31 50.26 50.22 50.19 48.56 40.39 33.26
H,0, decomposition rate (%)% 0.79 0.82 0.89 0.90 0.92 2.77 3.56 4.78

Note: 1) The mass of decomposed H,0O, compared to the total addition of H,O, as reactant in percentage.
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Table 3 Effect of reaction time on H,0, yield in single run, H,O, decomposition rate and reactive oxygen content in product

t (min) 10 15 20 25 30 40 50 60

Reactive oxygen content (%) 15.50 15.58 15.59 15.78 16.01 16.41 16.41 16.23
H,0, yield in single run (%) 41.01 4231 43.26 45.22 46.19 48.56 50.22 49.41
H,0, decomposition rate (%) 0.33 0.42 0.49 0.50 0.52 0.71 0.90 1.18
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Table 4  Effects of stabilizing agent type and quantity on H,O, yield in single run and reactive oxygen content in product
Stabilizing agent type None Salicylic acid KH,PO, EDTA Sodium potassium tartrate Citric acid
Portion (%)Y 0 0.3 05 1.0 15 05 0.5 0.5 0.5
H,0; yield in single run (%) 40.01 4856  50.31 5030 49.96 48.83 50.11 48.33 48.54
Reactive oxygen content (%) 1521 1632 1641 1640 15.66 16.44 16.55 16.01 16.32

Note: 1) The mass percentage of stabilizing agent compared to urea added.
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Table 5 Phase equilibrium data of CO(NH;),—H,0,—H,0

system at 50 C

Solution (%, w) Wet solids (%, w) Equilibrium
Urea H,0, Urea H,0, solid phase
67.00 0 0 0 A
67.03 5.15 81.90 3.10 A
66.49 8.28 74.93 6.19 A
66.76 8.63 79.28 5.50 A
65.10 13.21 79.34 8.01 A
64.38 15.94 68.72 17.08 A+B
64.01 16.07 63.83 29.84 A+B
63.65 15.81 64.08 20.71 A+B
63.81 15.94 72.95 17.50 A+B
63.83 15.67 63.28 23.87 A+B
57.10 16.60 60.97 29.16 B
52.10 17.31 55.96 25.83 B
46.59 19.78 55.64 29.85 B
40.84 23.81 54.77 30.66 B
33.33 29.83 50.93 33.33 B
29.96 35.21 46.26 35.37 B

Note: A, urea peroxide; B, urea.
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Table 6 Experimental result of recycling utilization of the solution after urea peroxide synthesis

Mother Composition of mother liquor (%, @) Mass of Operation Crystallization of Decomposition Decomposition
liquor H,0, CO(NH>), H,0O mother liquor (g) process solid urea peroxide () rate of H,0, (%) rate of urea (%)

N 15.81 24.80 59.40 100 N->M 2.62 111

M 26.20 43.00 30.80 57.00 M—Q 29.48

S 1.02 0 98.98 42.40

Q 15.44 18.78 65.82 27.89 Q—->N'
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Synthesis of Solid Disinfectant Urea Peroxide by Hydro-processes
CAO Ji-lin, LI Meng-ging, TAN Zhao-yang, LU Yu-wei, GAO lJie
(Chemical Engineering School, Hebei University of Technology, Tianjin 300130, China)

Abstract: By means of the study on the effects of molar ratio of hydrogen peroxide to urea, reaction temperature and time, type and
quantity of stabilizing agent on preparation of urea peroxide by hydro-processes, the suitable synthesis conditions of urea peroxide have
been determined. They are molar ratio of hydrogen peroxide to urea 1.1:1, reaction temperature below 30 °‘C, reaction time 50 min,
stabilizing agent salicylic acid and its quantity 0.5% of urea. Carrying out these conditions is easier than those reported in the literature,
and the loss of hydrogen peroxide in the preparation process of urea peroxide is also lower. In accordance with the utilization of
remaining solution containing hydrogen peroxide after preparing urea peroxide, a new technology, namely vacuum distillation process, is
proposed to realize recycling utilization of remaining solution. On the basis of phase diagram analysis of urea—hydrogen-peroxide—water
system, the new technology is further discussed.

Key words: urea peroxide; hydrogen peroxide; urea; solid disinfectant; phase equilibrium; synthesis



