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Table 1 The solubilities of NaCI-CO(NH,),—H,O system at 15 ‘C

Composition of liquid phase Wet residue of solution

%, ) %, o) Equ.lllbnum
solid phase

NaCl CO(NH,), NaCl CO(NH,),
1.53 51.62 1.42 68.75 uY
11.06 46.50 7.21 69.32 U
13.64 4275 9.11 65.10 U
14.01 42.98 33.21 57.87 U+UL?
14.45 43.27 29.43 45.32 U+UL
17.43 36.33 26.37 39.49 UL
18.03 33.74 29.28 38.09 uL
19.89 25.59 40.05 33.14 L3+UL
20.16 25.55 68.6 13.48 L+UL
21.73 19.46 68.25 8.06 L
23.72 11.17 66.52 7.05 L
25.97 2.33 79.80 1.23 L
0.00 48.00 U
35.70 0.00 L

Note: 1) CO(NH,),; 2) CO(NH3),-NaCl; 3) NaCl.
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Fig.2 Phase diagram of CO(NH,),—NaCl-H,0 system at 15 ‘C
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Table 2 The phase equilibrium data of CO(NH,),—H,0,—H,0 100+
system at 15°C 90 [ = Composition of liquid phase
— — - - 80 - o Wet residue of solution
Composition of liquid Wet residue of solution T H
Equilibrium 70 -
phase (%, ) (%, w) . S L
solid phase " 60 L
CO(NHy), H20, CO(NH,), H,0, S [
46.21 254 93.55 078 ub = S0
4476 3.78 96.89 0.34 U % 40 |-
48.56 7.76 97.47 0.87 U+UH 30 [E
48.48 7.74 72.54 14.21 U+UH 20 L
4851 7.73 76.34 19.39 U+UH 0L
44.95 7.53 60.32 31.17 UH L
0 L | L | L | L | ! [ | n T t T ﬁv.-m-AD
41.24 8.45 59.47 30.67 UH 0 10 20 30 40 %50 60 70 80 90 100
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o P o o o 5 15°CHf 1] CO(NHp)—H,0,-H,0 15 R A
25,24 11.62 56.51 31.25 UH Fig.5 Phase diagram of CO(NH,),—H,0,—H,0 at 15°C
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Table 3 The phase equilibrium data of NaClI-CO(NH,),—H,0,—H,0 system at 15 ‘C
Composition of liquid phase (%, @) ~ Composition of liquid phase [g/100 g dry salt]” Wet residue of solution (%, ®)

Equilibrium

NaCl H,0, CO(NH,) NaCl H,0, H,0 NaCl H,0, CO(NH_), solid phase
2

1.13 7.28 51.19 1.89 12.21 67.79 0.86 17.49 57.90 U+UH
4.93 7.04 49.23 8.05 11.50 63.39 4.70 19.45 55.18 U+UH
8.92 7.05 48.89 13.75 10.87 54.19 5.46 16.51 60.87 U+UH
10.94 7.15 49.25 17.47 10.32 48.49 7.07 18.14 60.14 U+UH+UL
10.63 6.91 49.66 17.21 10.30 48.80 7.72 5.37 64.81 U+UH+UL
10.71 7.08 49.52 15.75 10.41 48.57 10.79 19.63 56.85 U+UH+UL
12.17 6.00 49.00 18.11 8.93 48.88 10.13 5.09 73.21 U+UL
12.15 3.07 47.07 20.00 5.05 60.53 33,51 1.64 43.71 U+UL
14.14 0.39 45,57 21.53 0.59 66.38 29.23 291 55.47 U+UL
13.08 7.56 46.25 19.55 11.30 49.49 14.16 15.18 52.38 UL+UH
13.63 7.95 42.67 21.21 12.37 55.65 23.3 10.44 49.48 UL+UH
15.03 8.58 39.73 24.29 13.87 57.89 19.28 12.86 4577 UL+UH
16.17 9.39 36.94 26.08 15.01 60.01 10.18 18.76 43.66 L+UL+UH
16.21 9.34 36.74 26.01 14.99 60.53 36.65 6.72 38.58 L+UL+UH
16.42 9.02 36.99 25.99 15.03 60.18 47.13 4.02 16.46 L+UL+UH
16.80 6.92 37.54 30.78 12.69 63.24 46.96 4.39 16.25 UL+L
16.14 9.65 30.65 34.67 10.61 77.18 41.62 6.17 35.71 UL+L
18.37 3.79 32.65 38.64 7.97 82.46 4213 1.68 27.64 UL+L
20.73 5.92 23.765 41.52 5.03 98.37 56.33 2.80 20.00 UL+L
20.48 0.29 27.71 43.37 1.87 106.28 48.02 0.20 30.23 UL+L
15.25 9.50 36.38 26.48 16.49 63.58 10.13 18.80 43.63 UH+L
16.50 9.75 32.93 28.70 16.96 68.97 12.86 19.14 42,71 UH+L
16.98 9.62 31.07 32.15 18.21 73.39 35.88 13.61 34.92 UH+L
17.30 11.47 28.57 32.17 20.00 74.40 80.11 2.93 15.25 UH+L
17.98 13.07 26.39 31.25 22.76 74.10 17.41 21.27 41.68 UH+L
16.92 15.27 23.17 32.10 26.73 80.62 13.42 22.53 40.33 UH+L
16.57 16.71 19.77 31.22 31.61 88.49 10.37 24.17 37.03 UH+L
19.28 17.02 16.58 31.55 34.37 89.10 47.00 12.19 13.07 UH+L
14.99 20.36 15.40 29.54 40.11 97.05 11.08 25.52 31.75 UH+L
15.54 23.03 13.33 29.95 44.37 92.67 10.66 25.99 32.72 UH+L
11.67 21.63 14.60 24.35 4517 108.76 7.96 26.84 32.24 UH+L
0.00 48.56 7.76 0.00 10.72 77.56
14.01 0.00 42.98 24.12 0.00 75.47
19.89 0.00 25.59 43.77 0.00 119.88

Note: 1) Composition of liquid phase except water.
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Phase Equilibrium of Quaternary NaClI-CO(NH;)>,—H,0,—H,0 System at 15°C
ZHANG Chao, GUO Kang-ning, CAO lJi-lin

(School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin 300130, China)

Abstract: In order to improve the synthesis production process of urea peroxide, the phase equilibrium data of quaternary
NaCl-CO(NH,),—H,0,—H,0 system and its subsidiary system of CO(NH,),—H,0,—H,0 and NaCI-CO(NH,),—H,O were measured at
15°C by means of isotherm. The results of phase diagram analysis, thermogravimetry and X-ray diffraction indicated that sodium
chloride and urea additive could form in this system, and the additive thermal stability was better than CO(NH,),. The phase diagram
calculation of ternary CO(NH,),—H,0,—H,0 system at 15°C showed that the suitable conditions of urea peroxide synthesized from
ternary CO(NH,),—H,0,—H,0 had a broad range, and sodium chloride had no influence on the formation of urea peroxide in the
quaternary system. The yield of hydrogen peroxide was 58.08% if remaining solution was not used. NaCl did not have salting effect on
the formation of urea peroxide in the system.

Key words: urea peroxide; sodium chloride; hydrogen peroxide; phase equilibrium; additive



