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Table 1 The physiochemical properties of LiBO, — H,O aqueous solutions
298. 15 K 323.15 K
el p! k! A,/ o el pl k/ Al o

(mol°L™") (g*cm™) (mS'cmfl)(S-cmz'mol") (mol'L_l) (geem™) (mS‘cmfl)(S-cmz-mol’])

0.3913 1. 022 15.36 39.25 11. 06 0.387 4 1.012 25.34 65.42 10. 97
0.414 0 1. 024 16. 10 38.89 11. 07 0.409 9 1.013 25.69 62. 67 11. 00
0.432 4 1. 024 16. 37 37.87 11. 07 0.428 1 1.014 26.42 61.71 10. 98
0.450 1 1. 026 16. 85 37.43 11.07 0.445 6 1. 015 27.16 60. 94 10.97
0.473 1 1. 027 17. 54 37.08 11.12 0.468 3 1.017 27.7 59.15 10. 96
0.482 7 1. 027 17.59 36.43 11.18 0.478 0 1.017 27. 88 58.34 10.92
0.522 4 1. 029 18.55 35.51 11.18 0.517 3 1.019 29.73 57. 46 10.92
0.526 6 1. 030 18. 65 35.41 11. 19 0.521 4 1.020 29. 95 57.44 10. 94
0.584 4 1.033 19.75 33.80 11.21 0.578 7 1.023 31. 84 55.02 10. 96
0.605 0 1.034 20.09 33.21 11.22 0.599 0 1. 024 32.49 54.24 10. 98
0.661 8 1. 038 21.05 31. 81 11.24 0.662 5 1.028 33.61 51.29 10. 92
0.670 1 1. 039 21.16 31.58 11.26 0.701 2 1.029 34.45 49.13 10. 89
0.708 4 1. 041 21. 69 30. 62 11.21 0.7553 1.032 36. 45 48.26 11.01
0.764 0 1. 044 22.31 29.38 11.23 0.8170 1.035 38. 68 47.34 11. 05
0.827 1 - 23.38 28.26 11.22 0.8925 1. 040 40. 80 45.72 11. 06

0.982 4 1. 045

1. 091 1. 052

qB( OH) ; +nH,0 =B ( OH) ;.. ( H,0) /'~

n-m

2.1 pH —
Ingri ' 7" Spessard " K, o pH
B( OH) ,( B10) Total Boron= B10 + BI1l1 +3 B31 +
B( OH) , ( B11) . 3 B32 +4 B42 +5 BSI
B,0,( OH) , ( B31) . B,0,( OH) 27 ( B32) . = BI10 + K, BIO / HT +
B,0.( OH) 2~ (B42) B.O,( OH) ; ( B51) 3K, B10 */ H* +3K,, BIO */ H* * +

4K,, B10 */ H* 7 +5K,, BIO '/ H~
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Fig.2 The chemical species distribution diagram of LiBO, aqueous solutions at 298. 15 and 323. 15 K
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Fig.3 Density vs concentration plots for LiBO, solutions at 298. 15 and 323. 15 K
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Fig.4 Conductivity vs concentration for aqueous LiBO, solution at 298. 15 and 323. 15 K respectively
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(2) LiBO,

2 (2) LiBO,

LiBO,

298. 15

208.15 323.15K
2, LiBO,
298.15 K
67.83 S+cm® *mol !
74.21 S*cm” *mol

LiBO,

Corti

323.15 K

Table 2 Values of the parameters of equation 2 for aqueous LiBO, solutions at 298. 15 and 323. 15 K respectively

LiB( OH) ,

T/K A,

R-Square

298. 15
298. 15

67.83
151.7

49.49
192.3

6.419
84. 62

0.998 6
0.9921

1)
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Chemical Species Distribution and Physicochemical
Properties in Aqueous Lithium Metaborate

XU Sha' > FANG Yan' FANG Chun-hui' ZHOU Yong-quan' > ZHU Fa-yan' > TAO Song'*
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate School of the Chinese Academy of Sciences Beijing 100039 China)

Abstract: The density conductivity and pH of the lithium metaborate aqueous in different concentration
have been measured at 298. 15 and 323. 15 K respectively. The authors calculated the chemical species
distributions from pH and the chemical equilibrium constants of polyborates. According to the chemical
species distribution the inter-conversion process among all the borate anions have been inferred in the
present paper the partial molar volume and the empirical coefficients in Onsager’ s equation of molar con—
ductivity were calculated and fitted. Comparing with the literature the caculated partial molar volume and
the limiting molar conductivity were in good agreement.

Key words: Lithium metaborate; Species distribution; Inter-conversion process; Density; Conductivity
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Determinate BH, of Solutions by Cyclic Voltammetry

TAO Song' > FANG Chun-hui' FANG Yan' ZHOU Yong-quan' ZHU Fa-yan'’
GE Hai-wen' XU Sha'® CHEN Qiaodin'*
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: In this paper the disk Au electrode of electrochemistry cyclic voltammetry was used to deter—
mine the concentration of BH, in strong alkaline solutions. The 3-electrode system was used in the experi—
ment the working electrode is Au the reference electrode is Hg/HgO and the auxiliary electrode is Pt or
C respectively different concentration of NaBH, were tested in alkaline solutions. We obtain the peak cur—
rent of correspond concentration and discuss the influence of different scanning speeds at the same con—
centration. The cyclic voltammograms of NaBH, solution on Ni Pt electrode was also obtained and contrast
to the Au electrode the result shows that BH, has the highest activities on Au electrode. It is a simple
and fast way to determine BH, of 3-electrode system with Au as working electrode and the liner relation is
good in the measurement range.

Key words NaBH isolutions|cAu electrode; Electraochemistry Cyeli¢oveliammoaograrm



