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Table 1 The solubility, composition of wet-solid phase,
density, and refractive index of saturated solution for
RbNO;-C,H;OH-H,0 system at 25 C and 50 C

T  Saturated solution Wet-solid phase  d

25

T w®)  w(%)  wl%) w(%) grcm® "
25 000 3995 - - 16208  1.3986
793 2872 372 6827 13591  1.3801
1893 1788 - - 11655 1.3734
2853 1238 1698 4750 1.0519  1.3685
34.89 973 - - 10035  1.3668
40.98 817 1608 6386 09587  1.3652
54.17 484 - - 0.8803  1.3627
66.25 245 3237 5261 08362 13609
74.26 L9 - - 08011 13593
82.41 042 4339 4687 0.7786  1.3587
94.33 004 - - 07614 13576
50 0.00 60.84 - - 1.7355 1.3842
316 5376 176 7721 15888 13775
1201 3973 - - 13135 13673
2847 2412 1362 6374 11011  1.3607
4078 1577 - -~ 09989  1.3588
51.54 1016  24.81 57.00 09302 13571
65.29 483 - - 08745  1.3560
72.68 286 4138 44.05 08374 13546
85.91 082 - - 07924 13535
96.05 022 4322 5437 07723  1.3529

w,: mass fraction of C,H;OH ; w,: mass fraction of RbNO;
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Fig.1 The phase diagrams of RbNO;-C,H.OH-H,0
temperature:a) 25 C, b) 50 C
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Fig.2 Plots of solubility (a), refractive index n3’ (b), density (c), salting-out ratio(S-0) (d) vs mass fraction of

ethanol at different temperatures
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Table 2 The parameter values and standard deviations of empirical formula for solubility, density,

and refractive index at different temperatures

T/T Parameter value SD

a a a, as a,
RbLNO; 25 3.6917 -4.17x107 -2.71x10™ 1.49x107° -1.65x107" 8.58x10™
50 4.1011 -3.38x1072 8.70x10™ —1.48x107 -3.57x107® 4.51x107
RbCl 25 3.8777 -3.95x1072 1.19x107* -2.43%107° 9.84x107® 9.51x107
50 3.9140 3.59%x107° -1.82x107 4.09x10™ -3.12x1077 5.82x107

b b b, b b,
RbLNO, 25 0.4779 -4.0316 10.405 -13.1634 6.2047 6.62x107
50 0.5605 -3.7102 8.1704 -9.0587 3.8361 3.98x107
RbCl 25 0.4009 -2.0173 2.4807 -1.3496 0.2229 4.31x107
50 0.4548 -2.0116 2.4971 -1.7945 0.6336 4.74x107

¢ a e s c
RbNO; 25 4.15x1072 -0.1487 0.4358 -0.5811 0.2783 3.68x10™
50 3.99x1072 -0.1585 0.4798 -0.6294 0.2906 5.96x10™
RbCl 25 3.94x107 -7.5264 0.1581 -0.1925 0.0923 1.31x10™
50 3.95x107 -0.0686 0.0508 0.0255 -0.0313 9.73x107°

a, b, c represent adjustable parameters in the empirical formula of solubility, density, and refractive index, respectively. SD refers to standard

deviation of correlation results.



No.9 ik 4 RONO,-CoH;OH-H,0 T4 58 A - [ AH - S Lk o 1049

MEL 1 AT LR, Toig 25 Cib e B0 i
50 CHF, i ] 1% 2k 184 2k 19 521 s Y45 7] RbNO,,
R AT DA “Shreinemaker M 45 £k 7471 ] E1E
RbNO;-C,H;0H-H,0 A Z - ffif [ #H 7 2 RbNO,,
WAL E WsK G A . T3 81, X145 [ A b
AT T X M AR AT LA e 2T A 14 Bl 43 B (&
W), A B 2 S5 R HE RIS L 5, AT LB A A
5 ER R LS LA R 25 e

3 & &

(1) 7 RbNO,-C,H;OH-H,0 = ik Z&H, Al
FET RONO; FY 75 fiff B2 4 i £ T 25 it i G b 22
PRI T Rk . X HoA AR S i Eh AT VE
1M H 2 BT 06k i 5 bV FHZE AR IR (25 C) B 2 L
(50 O) T L, H 2Bt A WS IR 4 4% S 1Y
RONO, #1743 & Falifb FE RS FIEn 17119

(2) A AR T =JC % RbNO,-C,H;0H-H,0 11
IR A 25 B AT 6K 4Bl CH,OH 75t Y3 KM AR
/W, BAE 25 CHFAYEE EEAIRT 50 CHFAYEEE, Tt
SR IR P AR AL RN 5 9% B i AR AL R A . R
FA&R AKX EMER S O 2 R i
77 0 S RIE, RER A N

(3) RbNO; 7E 25 CTHI 50 C MANEE T A RE
W58 4 B ) B K WU R 77 432, TN I ()
YA i RE 4 A 15 R JC K B ER i 44 RBNO,, A 8T

PSP

References

1 Johnson, F.T. Encyclopedia of chemical technology. 4th Ed. New
York: Swiley Interscience Publication, 1997: 591-599

2 Mao, L.R. The Friend of Chemical Engineering, 1998, 4: 6 [/
it AL T2 K& (Huagong Zhiyou), 1998, 4: 6]

3 Li, M.Q. Abroad lithium, rubidium and cesium industry. Beijing:
Industry Press, 1965: P142-157  [Z=RH . 1= 7R84 Tl
Jeat: Toll hi A, 1965: 142-157]

4 Barba, D.; Brandani, V. Industry Chemistry, 1984, 66(5): 319

5 Aznar, M.; Araujo, R.N.; Romanato, J.F. J. Chem. Eng. Data, 2000,
45(6): 1055

6 Yui, N.; Kurokawa, Y. J. Japan. Chem., 1966, 87(11): 1138

7 Yue, T.; Gao, S.Y.; Xia, S.P. Indian J. Chem., 2003, 42A: 1031

8 Li, M.H.; Gao, S.Y.; Xia, S.P. Chem. Res. Appl., 2003, 15(1): 37
[Z=HA4E, E ik, BB L 0F5E 5 0 H (Huaxue Yanjiu yu
Yingyong), 2003, 15(1): 37]

9 Zhang,J.; Gao, S.Y.; Xia, S.P. Chin. J. Inorg. Chem., 2002, 18(12):
1241 [k ZE, @titdy, ARG, O =43 (Waji Huaxue
Xuebao), 2002, 18(12): 1241]

10 Yue, T.; Gao, S.Y.; Xia, S.P. Rare Metal, 2000, 24(3): 238 [
%, wiita, S A 48 (Xiyou Jinshu), 2000, 24(3): 238]

11 Barnard, J.A.; Karayannis, N. Analytica Chimica Acta, 1962, 26:
253

12 Xia, S.P.; Wang, G. F. Research of Salt Lakes, 2001, 1: 14 [EH}
B, RIS, ERWIBETE (Yanhu Yanjiu), 2001, 1: 14]

13 Chen, Y.S. Physical chemical analysis. Beijing: Higher Education
Press, 1998: 501-512  [BfiaZk. YyBAb-go0Hr. Jbnt . BEHE
HiRAE, 1998: 501-512]

The Liquid-Solid Equilibrium and Properties of RoNO,-C,H;OH-H,O Ternary System”

ZHANG, Jun'

WANG, Xian-Zhao®  XIA, Shu-Ping* | GAO, Shi-Yang®

(‘Henan University of Science and Technology, Luoyang 471003; *Xuchang Vocational and Technological College, Xuchang
461000; *Xi’an Branch, Institute of Salt Lakes, Chinese Academy of Sciences, Xi'an 710043)

Abstract The isothermal solubility, density, and refractive index of the ternary system RbNO,-C;H;OH-H,O at
25 and 50 C have been investigated using phase equilibrium. The compositions of the liquid and solid phases at
equilibrium states were determined, and the phase diagrams were obtained. Three empirical formulae were used to
correlate the solubility, density, and refractive index. No demixing phenomena were observed in the involved
range of temperatures and compositions. The equilibrium solid phases at different temperatures were all simple
rubidium nitrate. No new compounds were found.

Keywords: Rubidium nitrate, Ethanol, Ternary system, Phase equilibrium, Solubility, Refractive index,
Density
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