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Abstract: The phase equilibrium of the aqueous system Na,B40,-Mg,Bs0O,;-H,O has been researched at 298.15 K using an
iso-thermal dissolution method. The solubility and physico-chemical properties such as density and refractive index were
analyzed. Based on the experimental data, the phase diagram at 298.15 K and diagrams of physico-chemical properties ver-
sus compositions were plotted respectively. The results show that the system at 298.15 K belongs to hydrate type I and no
double salt or solid solution was generated. There is one invariant point(liquid phase composition is Na,B,0;7 2.95% ,
Mg,B¢0;; 0.034% ) , two univariate curves and two crystallization fields (Na,B,0;-10H,0 and Mg,B¢0,,-15H,0) . The con-
centration of Mg,BsO;; decreased with the concentration increase of Na,B,0;, which shows that Na,B,0 has salting-out
effect on Mg,B¢0;;. Physico-chemical properties changed regularly with the increase of Na,B4O; content. Using empirical
equations, the calculated values highly match the experimental values.
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Tab.1 Values of solubility and physico-chemical properties of the system Na,B,0,-Mg,Bc0;-H,O0 at 298.15 K

[ AL % T A % gem®) P R
Na,B,0; Mg,BOy; H,0 Na,B,0; Mg,BsOy;
14 4)  0.00 0320 99.680 0.00 3.16 0.999 89 13329 Mg:Bs0y1-15H,0
2 0.1 0.190 99.700 - - 1.000 50 13331 Mg,BeO,15H,0
3 0.24 0.140 99.620 0.60 5.52 1.001 51 13336 Mg:Bs0y1-15H,0
4 0.40 0.081 99.519 0.78 5.13 1.002 37 13341 Mg:Bs0y1-15H,0
5 0.57 0.067 99.363 0.87 3.46 1.003 60 1.334'5 Mg:Bs0y1-15H,0
6 0.62 0.063 99.317 - - 1.003 82 13347 Mg:Bs0y1-15H,0
7 0.69 0.054 99.256 - - 1.004 47 13349 Mg:Bs0y1-15H,0
8 0.79 0.049 99.161 - - 1.004 89 13352 Mg:Bs0y1-15H,0
9 1.08 0.040 98.880 0.12 2.13 1.007 57 13359 Mg,BeO)115H,0
10 1.63 0.030 98.340 1.10 1.65 1.013 24 13367 Mg:BsOy;-15H,0
11 1.69 0.031 98.279 - - 1.013 78 1.336 8 Mg,BeO)115H,0
12 2.42 0.029 97.551 2.74 3.31 1.019 54 1.3380 Mg,B6011-15H,0
13 2.85 0.028 97.122 - - 1.023 95 13389 Mg:BsOy1-15H,0
14 2.92 0.029 97.051 4.31 12.05 1.024 61 1.3389 Mg,B6011-15H,0
15 2.93 0.028 97.042 - - 1.025 34 13389 Mg:BsOy1-15H,0
16(E &) 295 0.034 97.016 15.24 12.34 1.025 85 13389 Mg:Bs011-15H,0 + NayB,0710H,0
17 2.97 0.029 97.001 1.96 0.91 1.024 93 1.338 8 Na,B,0,-10H,0
18 2.99 0.019 96.991 4.98 0.11 1.025 01 1.339 1 Na,B,07:10H,0
19(B &) 3.0l 0.000 96.990 3.39 0.00 1.025 58 13392 Na,B,0,-10H,0
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Fig. 3 Comparison of phase diagram of the system Na*,
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2.2 YU ER-AERXR

HE 1 AN R - T YRR 1 %35 B RN
HeRE A, 26l Na,B4O,-MgyBsO11-H,0 1R R A4
e -4, WnEl 4 Fis. % (o) A6 (np)
HRFfE NayB4Oy [ 43 £ 3 K It 3, 73ty
SR BB B A 1.025 85 g/em’ 1 1.338 9.



2017 4E 8 J1 HEH, 4. NaB,0;-Mg,Bs0;,—-H,0 1A Z 298.15 K i [ i ARSE A T 57 +39 -
| e 23 TEMABESFEEELITE
o} e HHRZI AR IR RTE 29815 K IT-A 7
P - 8 T AT T B 805, i g
< Loy // B PR R RE SR, I AR ST
1233 [ WA PR,
: A
099 s 10 15 20 25 30 35 ln% =2 4w, (1
w (Na,B,0,) /% 0
W 2 =YBw ()
1.340 z My, i
1338 | //“g K:po HAKMEE, 7£298.15K B py =
el - 0.997 04 g/em’; npo AELKITIER, 298.15 K B npg =
S rd 1.332 505 p WA S MABEEE 5 np A% S WO 3
1334 /”A w; WS i PRI TR A IR R ISR R
i g B B NIZIE R R R AL
0 05 1.0 1.5 20 25 30 35 HEARRHZIA R NayB,O; Fil Mg,BsO, & TE
(b);;;;)// ZH A, SMH1H 0.009 376.0.008 920, FFIEKREL B,
4 NayB,0,-Mg;B0,,-H,0 {5 % 298.15 K #14L 5332 0.001 666.,0.000 938, Hy LA 2 FE(E
B - R W 2, B RIAMWZEH 0.10% , Frotam KA

Fig. 4 Physicochemical properties versus the composition
diagram of the system Na,B,0,-Mg,B0,,-H,0 at
298.15 K

XHmZE N 0.07% .

Tab.2 Comparison of the calculated and experimental values of density and refractive index of the system Na,B,0,-Mg,BO;-

H,0 at 298.15 K

B o/ (grem™) n
Fre o @:E rlle v AR 2/% P D v AR 2/%
14 5) 0.999 89 0.999 89 0.00 1.3329 1.3329 0.00
2 1.000 50 0.999 76 -0.07 1.333 1 1.3330 -0.01
3 1.001 51 1.000 53 -0.10 1.3336 1.3332 -0.03
4 1.002 37 1.001 51 -0.09 1.334 1 1.3335 -0.05
5 1.003 60 1.002 98 -0.06 1.334 5 1.333 8 -0.05
6 1.003 82 1.003 42 -0.04 1.334 7 1.334 0 -0.06
7 1.004 47 1.003 99 -0.05 1.3349 1.334 1 -0.06
8 1.004 89 1.004 89 0.00 1.3352 1.3343 -0.07
9 1.007 57 1.007 55 0.00 1.3359 1.3349 -0.07
10 1.013 24 1.012 67 -0.06 1.336 7 1.3362 -0.04
11 1.013 78 1.013 24 -0.05 1.336 8 1.336 3 -0.04
12 1.019 54 1.020 19 0.06 1.3380 1.3379 -0.01
13 1.023 95 1.024 30 0.03 1.3389 1.3389 0.00
14 1.024 61 1.024 98 0.04 1.3389 1.3390 0.01
15 1.025 34 1.025 07 -0.03 1.3389 1.339 1 0.01
16 (E ) 1.025 85 1.025 31 -0.05 1.3389 1.339 1 0.02
17 1.024 93 1.025 46 0.05 1.338 8 13391 0.03
18 1.025 01 1.025 56 0.05 1.339 1 1.3392 0.01
19(B ) 1.025 58 1.025 58 0.00 1.3392 1.3392 0.00
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