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on Cu,Ag,Ni,Pt and Au electrode
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Fig.2 The CV of 0.002 mol/L NaBH, in 10.0% NaOH solution on the Au electrode (a);The CV of 10.0%
NaOH solution on the Au electrode (b) ;The CVs of 0.002 mol/L NaBH, on the Au electrode with different scan

ranges (c)
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Table 1 Peak current and potential of the p, at different scan rates
E/V i,/mA E/V i,/mA
v/ (Vs
0.004/(mol - L™") 0.01/(mol - L")

0. 005 -0. 456 0.210 -0.429 0. 499
0.01 -0. 421 0.294 -0. 426 0.721
0.05 -0.399 0. 641 -0.392 1.595

0.1 -0.390 0.902 -0.378 1.916
0.5 -0.351 1. 864 -0.314 5.017
1 -0.331 2.276 -0.287 6. 769
2 -0.287 3.307 -0. 190 9.679
5 -0.243 4.704 -0.153 15. 307
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Fig.3 The relationship between peak current of p,; and
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Table 2 The peak current and potential of the p,, with different working electrode area

E/V i,/mA E/V i,/mA
¢/(mol - L™")
@/4 mm @/2 mm
0. 100 -0.165 22.3 / /
0.070 1 -0.326 10.3 -0.236 1.77
0.040 0 -0.387 6.56 -0.299 0. 995
0.010 0 -0. 451 2.289 -0.356 0.435
0. 007 01 -0.446 1. 506 -0.331 0.265
0. 004 00 -0.475 0. 900 -0.36 0.154
0. 001 00 -0. 487 0. 237 -0.397 0.041 1
7.01E -04 -0.475 0. 125 -0.397 0.022 3
4. 00E -04 —-0.482 0.064 0 -0.419 0.011 6
1. 00E - 04 —-0.448 0.013 2 / /
7.01E -05 -0.490 0. 006 40 / /
4. 00E -05 -0.446 0.003 41 / /
1. 00E - 05 / / / /
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Table 3 The peak current and potential of the p, at different NaOH concentration

w(NaOH)/  E/V i,/mA  ¢/(mol - L™") RE/% E/V i/mA  ¢/(mol - L") RE/%
% 0. 000 5 mol/L 0. 005 mol/L
5 -0.478  0.0935 5.05E -04 -0.419 1. 146 0.005 14 2.88
10 -0.482  0.0926 5.01E-04  0.198 -0.417 1.111 0. 004 99 -0.285
15 -0.431  0.0916 4.97E-04  -0.670 -0.392 1. 081 0. 004 86 -2.87
20 -0.397  0.0915 4.96E-04 -0.773 -0.365 1.081 0. 004 85 -2.92
25 -0.368  0.0853 4.69E-04  -6.18 -0.365 1.033 0. 004 64 -7.12
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Table 4 The peak current and potential of the p,, at different NaOH concentration

NaB(OH),  E,/V i,/mA  ¢/(mol - L7") RE/% E,/V i,/mA  ¢/(mol - L") RE/%
/(mol - L") 0.000 28 (mol - L") 0.002(mol - L")
0 -0.473  0.0442 2.88E-04 2.84 -0.434 0. 440 0.002 03 1.58
IE -3 -0.465  0.0441 2.87E-04 2.65 -0.443 0. 442 0. 002 04 1.96
0.01 -0.461  0.0415 2.76E-04  -1.45 -0.444 0. 440 0.002 03 1.55
0.1 -0.446  0.0411 2.74E-04  -1.99 -0.446 0. 432 0. 002 00 -0.249
1.0 -0.429  0.0399 2.69E-04  -3.87 -0.431 0.419 0.001 94 -2.99
o -0.436  0.0377 2.59E-04  -7.33 -0.417 0. 389 0.001 81 -9.57

&5 0.007 mol/L NaBH, # ¥l 2L 5E 10 Y HL A7 A1 H I
Table 5 The peak current and potential of the p,, with continual 10 times measurement (0. 007 mol/L NaBH, )

No. E/V i,/mA ¢/(mol - L") RE/% No. E/V i,/mA ¢/(mol - L™') RE/%
1 -0.301 82 1.581 0. 007 06 0. 816 6 -0.304 26 1.622 0.007 24 3.384
2 -0.299 38 1.605 0.007 16 2.339 7 -0.3067 1.540 0.006 88 -1.764
3 -0.296 94 1.608 0.007 18 2.534 8 -0.299 38 1.519 0.006 78  -3.086
4 -0.301 82 1.618 0.007 22 3.189 9 -0.296 94 1.520 0.006 79 -3.010
5 -0.299 38 1.537 0.006 87 -1.921 10 -0.301 82 1.553 0.006 94  -0.921

-1.0 -0.8 -06 -04 -0.2 0.0 0.2
AL /V

B 6 0.007 mol/L NaBH, AW ¥ 10 ¥k LSV [
Fig.6 The 10 times LSVs of 0. 007 mol/L NaBH, concentration

o, AT R & 7L E Mk ER LSRR ZER/NT 3.0% . RIZSK
NaBH, S8PE W, LSRR DT ik MR k. Pl S5 ik M i s Bt a2 (3 6) .
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Table 6 The accuracy test for the BH, " measurement

¢/ (mol - L7") E/V i,/ mA ¢/(mol - L7") RE/ %
2.80E -04 -0.473 0.044 2 2.88E -04 2. 857
5.00E -04 —-0.482 0.092 6 5.01E -04 0.198
0. 002 00 -0.434 0. 440 0.002 03 1.579

0. 005 00 -0.417 1. 112 0. 004 99 -0.285
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Oxidation Process and Concentration Determination
of BH, in Alkaline Solution

ZHOU Yong-quan'? ,FANG Chun-hui' ,FANG Yan' TANG Yu-ling'*, YANG Zi-xiang'*
(1. Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences ,Xining ,810008 , China ;
2. University of Chinese Academy of Science , Beijing ,100049 , China )

Abstract ; The electrochemical oxidation of NaBH, on Au,Pt,Ni, Ag,Cu and Ni electrodes were taken into
consideration. The most effective metal for BH, oxidation was found to be Au. Pt electrodes also showed
certain activity while,Ni, Ag and Cu were not effective. Electrochemical oxidation reaction of borohydride
is a complicated irreversible oxidation process,the electrochemical oxidation behavior of NaBH, on Au e-
lectrode was analyzed by cyclic voltammetry. The results showed that,the BH, can be indicated as low as
10 ’mol/L,and a linear dependence between the oxidation peak formed by NaBH, direct oxidation and
the concentration of NaBH, was presented in the concentration range from 1 x 10~ to 1 x 10 *mol/L,
which can used as a quantity electroanalysis method for BH, . The effect of electrode area,concentration
of OH™ and B(OH), ~ were taken into consideration,a larger area Au electrode shows more excellent per-
formance in both the accuracy and the detection limit,both the concentration of OH™ and B( OH), with
little effect on the BH, quantitative analysis at a certain concentration range. This established electroanal-
ysis method could be used to determine the NaBH, concentration ( especially in the process of electro-
chemical hydroboration) quickly and with excellent reproducibility and good accuracy.

Key words : Sodium borohydride ; Au electrode ; Voltammetry ; Electroanalysis
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