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Fig. 1 Particle size distribution of vanadium slag
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Fig. 2 XRD patterns of vanadium slag with different sizes
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Table 1 Chemical composition of different size of vanadium slag

Mass fraction/%

Particle size/pum

Al,O4 CaO Cr,04 FeO K,O MgO MnO SiO, TiO, V,05

>149 0.7 0.86 1.9 64.08 0.43 1.36 3.08 11.6 5.71 6.31
74-149 0.67 1.25 2.6 33.83 0.75 1 3.37 9.93 6.87 6.12
42-74 1.35 1.35 3.8 41.96 0.56 2.06 4.42 20 11.4 10.6
<42 2.12 1.88 4.1 41.71 0.1 2.03 4.59 20.7 12.5 12.2

27K (GEE Millipore 24 ) 4277, FRESEE T
P51 18.2 MQ-cm);
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Fig. 3 Schematic diagram of experimental apparatus

YRR R ] D/Max—RC B[ e 4 X 5 RAT 5
(A RIGAKU 2>\ 42 77), K BE4r TR A LS13320 ¥4
DL FE 53 T A (S [ DL 5 2 P R R 8 W) AR ), BSR4y
HrKH JEOL 5800SV 4 i+ Wi Ba (I A i1 #E
SAEAR), WA S R A0TSR H HI98186 i fil 4R
WEALE ARG 2 HANNA 2 ) 2577, LM TR
Fl T27-Hyperion—Vector22 1 e 37 i &g, 73k 21 40 X
(BRUKER 2 #]277), it st (ROS) I 73 AT
K H JES—FA—200 i 3 354 ESR(H A HL 1~ 23 W]
AEPEY, SIS AT A R A 100 kHz, IR,
2, FIH 56 EE N 1.0 X 100 Mt, T h% 4 0.99800 mW,
FIHEETE) 1 min, BRI E0.1s, TEIGI

1.4 SKHZE

PRI — 7€ 2 1) NaOH 121 FH-25 B -1 /KN 1.
Mg, (AR BHEAE ] RS B R FF RS
A5G, FR BRI V€ GF IR B TR . R AR
SEAE SR I it I, W AR A S U R 381 S T e
BN OREFE 10 min A4y, PRUFTEEEE . R 50T TG
PEIRIS INE MGG PE IR, 42 T F5 i Lt (NaOH 5 L i
1) I LE) DN B TG AL 2 15 1 S0 AN gL ),
FEVUE W N AT ROY, IR T o OV A
VEREMMEATKE . U8 VRO AT T,
30 N 5 Rt Bk o i s TR 5 R vk R £
AR, PR3 0715 8008, 43381 ROV JE i
PEIRIEAT R 8250 HT

2 FHRE55

2.1 GEMRETER N RPEECNESFEIERRE
HBE T A SRR B, I PR R AL v % 1 ik A
HAR W o AN RS IE P s A 4 £6 Y 070 fid L
RN % TR R 4 Pros (O NS 215°C
NaOH K& 80%. #i+EHAE 900 r/min. A/ Tl &
1 L/min. BRI E <74 um. J N 600 min). H



1732 A G R

2017 £ 8 H

Bl 4w, iR A RO R D e R (>
95%), NI E B A T S N R B R, B AR
ZEFEANK I PE DRI HS R AR A IO L MR O 2
B AR H R AN T R 5 IR R AN BRI H 280 10%
TETER IR 85%,  H. 3 B P B i Vi (1
ARG, Roe. RFsEPERINRz, XU TE
WA AL Y ORAT — R S

100

80

60

40

—=— Coconut shell activated carbon
—e— Shell activated carbon

20 —a— Wood activated carbon

—v— Without activated carbon

Extraction rate of vanadium/%

0 100 200 300 400 500 600
Time/min

100

—=— Without activated carbon (b)
—e— Coconut shell activated carbon
80 |—*— Shell activated carbon
—v— Wood activated carbon

60 [

40
° //
0 L
0 100 200 300 400 500 600
Time/min

4 IEPERFHIOS PN A (15

Fig. 5 Effect of active carbon species on extraction rates of
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Fig. 7 ESR spectrogram of different kinds of active carbon: (a) Coconut shell active carbon; (b) Nut shell active carbon;

(c) Coal-based granular active carbon; (d) Wood active carbon (powdered)
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Fig. 10 SEM images of fresh active carbon and reclaimed
active carbon: (a) Original active carbon; (b) Active carbon

after reaction
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Decomposition mechanism of vanadium slag by
sub-molten salt medium with active carbon catalytic oxidation

WANG Shao-na!, WANG Ya-ru"2 DU Hao"2, ZHENG Shi-li!, ZHANG Yi!

(1. National Engineering Laboratory for Hydrometallurgical Cleaner Production Technology, Key Laboratory for Green

Process and Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China;

2. International College, University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Active carbon(AC) can intensify the chromium extraction of vanadium slag in sub-molten salt medium

remarkably. The reinforcement mechanism of vanadium slag decomposition by addition of active carbon in sub-molten

salt medium was investigated. The results show that the reinforcement effect of AC is related with its adsorption

performance and reactive oxygen species(ROS) catalytic oxidation performance. By measuring the ROS content on AC

surface, the catalytical oxidation role of ultra-oxygen (O, ) on the decomposition of vanadium slag in sub-molten salt

medium is confirmed. O, can be detected on the surface of active carbon, and O, concentration increased greatly with

the increase of NaOH concentration. O, can be adsorbed on the huge surface and multi pores of AC, and effect catalytic

oxidation role on the chromium extraction by contacting with vanadium slag in liquid phase.
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