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Table 1 Solubility of the Quaternary System LaCl;-CdCL-HCI-H:O at 298K and Central Projection
Data on the Trigonal Base LaCl-CdCl;-H;O

composition of solution/ (% mass) composition of residue (% mass) colid phase
composition in the tetrahedra composition on the trigonal base ~ composition in the tetrahedra composition on the trigonal base
¢ HCl CdCl: LaCly CdCl: LaCls HCl CdCl: LaCl, CdCl, LaCl,
HCl1=9. 7% (mass)

i 9.23  50.06 0 55. 14 0 0 0 0 91.07 0 A

2 7.12  48.31 2.09 52.01 2.26 4. 15 66. 61 0.41 69. 49 0.42 A

3 8.88 46.78 2.29 51.34 2.51 7.63 54.07 2.01 58. 54 2.18 A

4 9.26 44.88 2.55 49. 46 2.81 9.45 46. 28 3.67 51.11 4.05 B

5 9.13  46.81 3.39 51.51 3.73 8.35 49.53 4.51 54. 05 4.92 B

6 8.42 47.56 3.34 51.93 3.65 7.46 51.12 4.79 55.24 5.18 B

7 8.86  46.31 4. 60 50. 82 S. 04 7.90 49.72 5.70 53.99 6.19 B

8 9.27 43.54 4.81 47.99 5.30 8.97 45.74 5.87 50.24 6. 45 B

9 9.71 41.95 5.67 46. 46 6.28 8.59 46. 08 7.17 50. 41 7.84 B
10 8.86 44.00 6.87 48.28 7.53 8.22 47.08 7.18 51.30 7.82 B
11 8.92 43.24 7.33 47.47 8. 05 7.53 47.82 7. 64 51. 71 8.27 B
12 8.72 41.97 8.90 45.98 9.75 8.03 43. 66 9.66 47. 47 10. 50 C
13 9.34 40.85 7.90 45.06 8.72 8. 85 41. 81 8.89 45.87 9.75 C
14 9.19 41.03 7.50 45.18 8.26 9.03 41. 46 8.60 45.57 9.46 c
15 9.54 39.30 10.42 43.45 11.52 4.58 50.97 15.62 53.41 16.37 c
16 9.37 38.96 11.31 42.99 12. 48 7.55 43.56 13.17 47.12 14. 24 C
17 10.36  33.88 14.05 37.80 15. 67 5.26 47.31 18.33 49.93 19. 34 C
18 8.45 3316 17.72 36.22 19. 36 5.01 44.84  18.97 47.20 19.97 C
19 9.83 31.01 19.21 34.39 21.31 5.22 44.12  19.62 46.55 20.70 C
20 9.76  30.96 19.41 34.30 21.51 4.79 43.42  23.28 45. 60 24. 45 D+C
21 9.38  30.27 20.07 33.41 22.15 3.12 33.18 34.66 34.25 35.77 D+C
22 9.72  30.32 19.42 33.59 21.51 5.31 35.26 28.15 37.24 29.73 D+C
23 9.61 30.84 19.61 34.11 21. 69 3.89 38.38 31.03 39.93 32.29 D+C
24 10.92 14.46  22.80 16. 24 25. 60 3.53 4.92 51.45 5.10 53.33 D
25 11.94 16.25 21.09 18.45 23.95 3.73 6.14 51.77 6.38 53.78 D
26 11.31  22.39 20.09 25.24 22.65 4.20 9.67 46.84 10. 09 48.89 D
27 11.87 29.75 16.93 33.76 19. 21 4.52 11.94  46.92 12. 50 49. 14 D
28 12. 11 6.04 25.30 6.87 28.79 3.85 1.89 51.24 1.96 53.29 D
29 12. 13 0 27.79 0 31.62 4.11 0 54.27 0 56. 60 D

Double saturation point (average): Ei: LaCls 3. 18%, CdCl; 50. 29%; E»: LaCl; 8. 9%, CdCl: 46. 73%; E;: LaCls 21.23%, CdCl 33.92%;
A: CdCl; - H,0; B: 8CdCl: - LaCls - 16H,0; C: 4CdCl; - LaCls - 12H.0; D: LaCly - 7H.0
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Fig.2 X-ray powder diffraction spectra of compounds
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Table 2 TG-DTG Data of Compounds 8CdCl; * LaCl; - 16H.0O and 4CdCl: - LaCl; - 12H.0
peak temp. /K lost of weight/ %
compound lost water number product
DTG DSC experimental  theoretical
8CdCl; * LaCl; + 16H-0 lost 14H,0 405.5 397.8 12.21 12.6 8CdCl; - LaCls - 2H20
lost 1H.0 433.5 433.1 0.94 0.9 8CdCl; - LaCl; * H.0
lost 1H.0 480.5 472.2 1.04 0.9 8CdCl: * LaCls
lost 16H,0 14.19 14.4
4CdCl; - LaCls - 12H:0 lost 11H,0 433.2 440.4 16. 06 16. 57 4CdCl; + LaCls - H.O
lost 1H.0 468. 8 471.8 1. 54 1.51 4CdCl; - LaCls
lost 12H,0 17. 60 18.08
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A Study on the Phase Diagram of the LaCl;-CdChL-(9. 7% )HCI-H.O
System at 298K and its Compounds Characterized

LI Li* WANG Hui**? XIA Shu Ping' HU Man Cheng' |GAO Shi-Yang| '*

(" School of Chemistry and Material Science, Shaanxi Normal University, Xi' an 710062)
(* Shaanxi Province Key Laboratory for Physical and Inorganic Chemistry / Chemistry Department of Northwest University, Xi' an 710069)
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(® Chemistry Engineering Institute, Lanzhou University, Lanzhou 730000)

The equilibrium solubility of the LaCl;-CdClz- (9. 7% ) HCI-H:0 quatemnary system at 298K was determined and
the phase diagram was constructed. The results show that the system is complicated with four equilibrium solid-
phases CdCl: * H:0, 8CdCl: * LaCl; + 16H.0(8: 1 type), 4CdCl: * LaCl; - 12H:0(4: 1 type) and LaCl; * 7H:0,
respectively. The two new compounds 8CdCl: * LaCl; * 16H.0(8: 1 type) and 4CdCl, + LaCl; - 12H.0(4: 1 type)
are congruently soluble in ~9.7% HCI-H:0 medium and have not yet been reported in literatures. Both com-

pounds have been prepared from the system and have been characterized by XRD, TG-DTG and DSC.

Keywords: quaternary system phase equilibrium cadmium chloride lanthanum chloride
8CdCl; - LaCl - 16H:0(8:1 type) 4CdCl; - LaCl; - 12H;:0(4: 1 type)
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