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Pyruvic Acid: Electrochemical Behaviors at Hanging Mercury
Drop Electrode and Interaction with Aluminum(l
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(State Key Laboratory of Pollution Control and Resource Reuse, School of Chemistry and
Chemical Engineering, Nanjing University, Nanjing 210093)

Abstract: The electrochemical behaviors of pyruvic acid at the hanging mercury drop electrode were investigated
in acidic, neutral and alkaline buffer solutions. Under the optimum experimental conditions, sensitive reduction
waves were obtained by differential-pulse voltammetry (DPV) and there were linear relationships between the
peak currents i,and the concentration of pyruvic acid. The interaction between Al and pyruvic acid at different
pH values were also studied. The results show that there are weak complexing interaction between pyruvic acid
and AI(I). The strength of the interaction between Al(I) and pyruvic acid at different pH values are as follows:
acidic buffer solution > alkaline buffer solution > neutral buffer solution. The effect of pH values on the type of -
AI() species in solution might be responsible for this result.
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A: 0.10 mol - L HAc-NaAc buffer solution (pH= 4.1), 0.15 mol - L" KCI, 8.0x10™ mol - L™ Pyr., a: v=40; b: v=60; c: v=80; d: v=100; e: v=150;

f: =200; g: v=300; h: v=400 (mV -s™)

B: 0.10 mol - Tris-HCI buffer solution (pH=7.5), 0.15 mol - L' KCI, 8.0 x 10~ mol - L™ Pyr., a: v=40; b: v=60; c: v=80; d: v=100; e: v=150;

f: =200 (mV-s™)

C: 0.12 mol - ! NH;+H,0-NH,CI buffer solution (pH=9.5), 0.15 mol - L KCI, 8.0x10™* mol - L' Pyr., a: »=20; b: v=40; c: v=60; d: v=80;

e: v=100; f: v=120; g: v=140 (mV -s™)
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Fig.2 (A) Effects of pH values and concentration of HAc-NaAc on the DPV peak current of Pyr. at acidic condition
(B) DPV responses of Pyr. a. 0.10 mol- L HAc-NaAc buffer solution (pH=4.1), 0.15 mol - L.

KCl; b. a+0.8; c. a+1.6; d. a+3.2; e. a+4.8; f. a+6.4; g. a+8.0; h. a+12 (10 mol - L' Pyr.)

(C) Effects of pH values and concentration of Tris-HCI on the DPV peak current of Pyr. at neutral condition

(D) DPV responses of Pyr.: a. 0.10 mol - L Tris-HCI buffer solution (pH=7.5), 0.15 mol - L' KCI; b. a+0.8; c. a+1.6;

d. a+2.4; e. a+4.0; {. a+5.6; g. a+8.0; h. a+12 (10 mol - L™ Pyr.)

(E) Effects of pH values and concentration of NH;-H,0-NH,CI on the DPV peak current of Pyr at alkaline

condition

(F) DPV responses of Pyr.: a. 0.12 mol - L™ NH;+H,0-NH,CI buffer solution (pH=9.5), 0.15 mol- L™ KCI; b. a+0.8;
c. a+1.6; d. a+2.4; e. a+3.2; f. a+4.0; g. a+4.8; h. a+6.4; i. a+7.2; j. a+8.0 (10~ mol - L' Pyr.)
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Table 1

DPYV responses of Pyr. in different buffer solution

HAc-NaAc buffer solution

Tris-HCI buffer solution NH;-H,0-NH.CI buffer solution

Optimum condition 0.10 mol-L", pH=4.1
Linear regression equation

0.999 6
4.0 x 10°~1.2 x 107

Correlation coefficient (R)
Concentration range of Pyr (mol-L™)

Relative standard deviation

(n=5, ¢p,=8.0 x 10~ mol - L) 0:60%
Detection limit (30, mol - L™ 1.5 x 10°
Spike level (x 10° mol L) 1.0
1.2
1.5
Found = SD (x 10° mol -, n=5) 0.95 = 0.06
1.2 £ 0.07
1.5+0.11
Average recovery 95%
100%
100%
Quantitative Limit / (mol-L™) 1.0 x 107
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0.10 mol -1, pH=7.5
iy(WA)==0.010 3 + 0.254c,
0.999 8
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1.2 1.0

1.6 1.6

2.0 2.0

1.3 £0.09 0.98 + 0.02
1.6 = 0.05 1.6 = 0.05
2.0 £ 0.05 2.0 £0.05
108% 98%
100% 100%
100% 100%

1.2 x 107 1.0 x 107
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Fig.3 Effects of pH values on Ai;: buffer solution, 0.15
mol- L™ KCI, 8.0 x 10* mol- L Pyr.
(-M-) in pH=4.1, 0.10 mol-L™" HAc-NaAc buffer
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