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The study of characterization of extracted vanadium in waste catalyst
for vanadium redox flow battery
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Departmaent of fire Service Administration, Honam University
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Abstract This study examined the characteristics of the waste catalyst used in the petroleum refinery operations. The
total pore volume, specific surface area, and average pore size of the spent catalyst used in the petroleum refinery
operations were 3.96cc/g, 13.81m2/g, and 1.15A, respectively. The weight loss observed in the range from 25°C -
700°C for the spent catalysts using TG and DTA was approximately 23 wt. %. EDS analysis of the waste catalyst
sample showed that the five major components were vanadium, nickel, manganese, iron, and copper. The extraction
system is attractive for liquid-liquid extraction. In this study, Cynex 272 was used to extract vanadium from waste
catalyst. The electrochemical characteristics of the extracted vanadium solution were measured by cyclic voltammetry
(CV). As a result, an oxidation / reduction peak appeared, indicating the potential of an electrolytic solution.
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Table 1. Characterization of the waste catalyst used in

this study
Total pore |Specific surface| Average pore
Spec. volume area size
[ce/g]x10” [m*/g] [A]
Spent catalyst 3.96 13.81 1.15
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Table 2. ICP analysis for the waste catalyst

Element | Ni Al Cu S A% Mn | Fe total

Wt(%) 23 218 | 097 | 6333 | 6.5 1.2 39 100
Farrgolo] AF0IE B3 §4A7 AEeoloR
HE 30 % cyanex 2725 At FEs o ulut
e e w71 A4 e 102 o3Itk & 39

A= ~EfY golo] ssa BA AR Uey=y
g 59 42 99.25%°]91.27 Ni Mn, Fe Cu2|
Fo- 7}2} 0.04, 0.04 0.66 2 0.001 %3tk

[} 1

jus

o

Table 3. Chemical composition of stripping solution

\' Ni Mn Fe Cu
99.25% 0.04% 0.04% 0.66% 0.001%
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Fig. 2. TG and DTG curve of the waste catalyst
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Fig. 3. overlaid EDS elements mapping (a) and distribution of individual elements indicated (b~g)
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Fig. 4. CV of VOSO; electrolyte solution and recycled electrolyte solution from waste catalyst.
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