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Fig. 8 UV spectra. Electrolyte solution after electrolysis
(Curve a); 0.001 mol-L* Na,CrO, solution (Curve b);
10 mol-L** NaOH solution (Curve c)
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Electrochemical Oxidation of Metal Chromium in
Sodium Hydroxide Aqueous Solution

HAN Ping'?*, FENG Hai-tao**", DONG Ya-ping*?, TIAN Sen**?,
ZHANG Bo*? LI Wu?

(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources, Qinghai Institute
of Salt Lakes, Chinese Academy of Sciences, Xining 810008, China; 2. Qinghai Engineering and Technology
Research Center of Salt Lake Resources Development, Xining 810008, China; 3. University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: Ferrochrome electrolysis technology is a novel method for preparing sodium chromate (Na,CrO,). Although the method
performs well at soft reaction conditions, controllable process, environmentally friendly production process, etc., the electrochemi-
cal oxidation process of metal chromium in NaOH aqueous electrolyte is still unclear. At present, there are few research articles
about specific electrochemical oxidation of metal chromium in NaOH aqueous electrolyte. It is, therefore, meaningful to carry out
the research in electrochemical oxidation mechanism of chromium. The electrochemical oxidation of metal chromium in 0.01 mol-L*
~ 10 mol- L* NaOH aqueous electrolytes at 20 °C was studied by cyclic voltammetry (CV, Scan rate: 100 mV -s?) and linear sweep
voltammetry (LSV, Scan rate: 1 mV -s™) through controlling the potential range. The working electrode (WE) was a chromium rod,
the counter electrode (CE) was a platinum sheet, and the reference electrode (RE) was a saturated calomel electrode (SCE). EDS,
SEM, XRD and XPS were used to characterize the metal chromium before and after the electrolysis to determine intermediate dur-
ing electrochemical oxidation. Ultraviolet-visible (UV) spectrophotometer was used to analyze the electrolyte solution after the
electrolysis to confirm the formation of Na,CrO,. The results indicated that Cr(0) and Cr(OH); might undergo electrochemical oxi-
dations in sequence to directly form Na,CrO,. When the anode potential was negative, chromium generated Cr(OH); film through
electrochemical oxidation, while hydroxide ions (OH") underwent electrochemical oxidation to form oxygen. On the othere hand,
when the anode potential was positive, two electrochemical reactions: (1) Cr(0) — Cr(V1); (2) Cr(OH); — Cr(V1) took place. Thus,
the anodic polarization included activation of Cr(0). The dissolution reaction of chromium was stimulated by OH- at a higher con-
centration of NaOH aqueous solution. Futhremore, the amounts of Cr(OH); and Na,CrO, formed were increased with the increased
concentration of NaOH aqueous solutions. At the same time, a large amount of oxygen was deposited on the anode electrode sur-
face with the alkaline concentration = 2 mol - L™ and anodic potential = 1.6 V (vs. SCE).

Key words: metal chromium; NaOH aqueous solution; electrochemical oxidation; cyclic voltammetry; anodic polarization
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