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Fig.14  Pseudo-first-order (a) and pseudo-second-order (b)
kinetic fitting curves for adsorption of MB by

graphite/vanadium oxide

x1 BE/NELYRM MB Bz FER S
Table 1 Kinetic model parameters for adsorption of MB

by graphite/vanadium oxide

Pseudo-first-order Pseudo-second-order

ge/mg gt ka R?
252.53  8.00x10™* 0.9990

ge/mg gt ky R?
124.47 0.0399 0.7951

£ 96% LA F5 MB A 4R 2 H1 10 mg/L #& % &
20 mg/L I, W HEE 145.72 mg/g HNE 241.06

mglg, TE I R PR 25 B 26 R B 80.35%; 4k SRR
i MB WIARIR B, W B 5 A0 R B 25 B 26 4 il B AR Ry
225.42 mg/g f1 60.11%. HLal %0, £/ ELD
FEMER MBS M) UH R B BN UK, HIERN T
b BRI BE R B MB VAT, BONEIER MB BRI
GBI A 20 mg/L.

{5 FHI Langmuir A1 Freundlich W 26 5 R 72 i b 2%
TR AR 7 R SR UL & R R R I AR, 2 PR AL (1 2k 4
Tkl (5) M (6) Fis.

c. -1 ., C (5)
qe quaX qmax
R =L (6)
1+ DbC,
InC
Ing, = K, + —=¢ 7
n

X, Co N MB B R KIIWIURIRE, mg/L: C.
NPV R MBS, ma/L s g TR BT 5 mg/g;
Umax B HIWR &, molgs b J& Langmuir % %0: Ry
MR MR B T Ke AR TR H: n i
SRER K ER.

AR (5 Mk (7) XK 15 1 SLL6HdE 4T
A, I EMEXRSH, AL R 0
16 A1 2. MK 16 F1% 2 higAE = R BT 40, 2/
WAL E A M B MB OB W B I R R A
Langmuir W% f S5 264578 s H l1 Langmuir W B 25 i
2R AR T SR 15 I S R W B B (235.29 mgl/g) 5 skl
(1) ~F- 1457 W B B (241.06 mgl/g) 23T, X — 25 1 B
A BIPENE AR MB R BFEJE T2
W B L B A s 7E SR PR A SR S M R SR T 3 AT
Y5, Langmuir 28 R, 2~ 0.01, T 05 12214,
A T W Bt ok R 6 AT
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Fig.15 Effect of initial concentration of MB solution on the RE
and g. of MB solution
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*2 AER/PENYRM MB WEFRLKIERSH
Table 2 Adsorption isotherm parameters for adsorption of MB

by graphite/vanadium oxide

Langmuir model Freundlich model

Omax R R2 n Ke R2
235.29 0.01 0.9963 2.9 142.33 0.6795
:|: A
3 4 I/E

1) B Rk J52 0T LA & A S ALVA M Z A AR,
TEIE JFR A 650 C . ik 5B (/] 24 60 min A S8 AT b
o 18.03% 173 Ji7 2% 11 T BT il £ R RE i i MBS R A
BT R M

2) AR AR . VO, il
VO3 41k, HAAAMY ZHOR . ZRAEE SR 2 B
TER JE A SR AR URLR ST MUK B80T ek
R&, BET LR AR FLAAR 43514 6.84 m*/g A1 0.02
cm®lg, H.48 K E > FLAR 2 A £E A FLAT K FLIX ]

3) 1E MB WG FE N 20 mg/L, ¥ pH {8
N 6.2, WRFHSE] 95 min A1 BN &N 0.07 g/L
2640 T, 7 H BRI 1) 2 BR 3 0y 80.35%, T M Fff &

4 241.06 mglg; fE pH fE AN 3~8 136 [ A A7 s/ 4
AR 0 FR S W 1) S B T R, A R PR 3
7£ 200 mg/g LA L.

4) A1 BIFEN S E MBI MBI B i 2 5
MR %, FERWMEYE S Langmuir
W oA 2R 40045 55 B
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Preparation, Characterization of Graphite/Vanadium Oxide and Its Adsorption
Properties for Methylene Blue Solution

Wu Enhui*?, Li Jun*?, Hou Jing"?, Xu Zhong***, Huang Ping'?, Jiang Yan'**, Zhang Yuan**“, Liu Qianshu®*
(1. College of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, China)
(2. Vanadium and Titanium Resources Comprehensive Utilization Key Laboratory of Sichuan Province, Panzhihua 617000, China)
(3. Sichuan Engineering Laboratory for Solar Energy Utilization Technology Integrated, Panzhihua 617000, China)
(4. Application and Solar Technology Integration Sichuan Provincial Key Laboratory of University, Panzhihua 617000, China)

Abstract: The graphite/vanadium oxide composites were prepared by a carbothermal reduction method using V,0s as the raw material and
graphite powder as the reducing agent. The Methylene blue was used as a simulated pollutant, the adsorption properties of the prepared
samples under different reduction conditions were systematically evaluated, and the samples prepared at the reduction temperature of 650
<€, reduction time of 60 min and graphite ratio of 18.03% were selected for characterization and as the target adsorbent. The microstructure
and surface morphology were characterized by X-ray diffraction, scanning electron microscopy, X-ray photoelectron spectroscopy, Raman
spectroscopy, high-resolution transmission electronic microscope and BET microporous analysis. The characterization results show that the
phases of the samples consist of graphite, VO;and a small amount of V¢O3. And the vanadium oxides are dispersed on the lamellar
graphite surface in the form of lumps, strips and radiations. The particle sizes of the samples range from a few microns to tens of microns.
The BET specific surface area and pore volume of the graphite/vanadium oxide are 6.84 m%g and 0.02 cm®/g, respectively, and most of the
pore sizes are distributed in the mesoporous and macroporous regions. The adsorption experiments results show that the graphite/vanadium
oxide has good adsorption performance on methylene blue in the pH range of 3-8, and the equilibrium adsorption amounts are above 200 mg/g.
The adsorption process is in accordance with the Langmuir isotherm and quasi-secondary kinetic equations.

Key words: graphite; vanadium oxide; methylene blue; adsorption
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