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Preparation and Visible-light-driven Photocatalytic Perfor mance
of Porous Rod-like FeVO,
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Abstract: Pure triclinic porous FeVO, with multiple morphologies were fabricated by adopting hydrothermal
strategy using Fe(NOj3); and NH,VOs; as inorganic source and NH; solution as pH adjuster. The samples were char-
acterized by means of techniques such as X-ray diffraction, scanning electron microscopy, and ultraviolet-visible
diffuse reflectance spectroscopy. It was found that hydrothermal temperature and pH of the precursor solution ex-
erted a great effect on the crystalline structure and the particle morphology of the product. Porous triclinic FeVO,
nanorods were generated hydrothermally at 180°C and pH of 4 or 7, sheet-like FeVO, was obtained at pH 4.0 and
hydrothermal temperature of 120°C. However, the mixture of Fe,O; (in majority) and FeVO, (in minority) was
prepared when pH of the precursor solution was raised to 10 at 180°C or the hydrothermal temperature was raised to
240°C at pH 4.0. Among the FeVO, samples, porous FeVO, nanorods with the highest surface area of 10.4 m’/g ex-
hibited the best visible-light-driven photocatalytic performance for the degradation of MO. It is concluded that such
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an excellent photocatalytic performance is attributed to its higher crystallinity, surface area, and surface oxygen va-

cancy density, porous structure, and lower bandgap energy.

K ey words: porous nanorods; FeVO,; hydrothermal method; photocatalytic performance

e R A — s R AR A LTS R T
%o FEMRZ N SUOLMEATIF, Tio, R ABKEN
I Ak 2 e et v oA Tz 3L Tio, 284
i H R RN A, TR AN R BH G RER 4%~
6%, PRI, il 35 28 ] AL o I Bt A A kL B
HIENE L,

1E 9 —Fho B AR BRI~ SO EAL TR, FevO,
PR 3@ B s IR pHL 3 BRI i 1 e )2 8 FH 1 &k
HEA RIS g, i, Ozturk PR B Fevo,
FE ] L BB S M e A B A R Ty S B R R B A R
FIFEHEALTE I 7E HyO, FUAH BN R, 45 min Hp BI RS
ek N 25 mg L' IR BN TR e A PR, TRt
DL FeVO, N ML FEfE MO, I FeVO, B
B R A] WAL 20 W A5 AEXT HEET 100 min,
H LS (R R 20N 82.3%:; et & DIR st kI 78
AW O6 B R, FeVOs Ot i Ak 771 AT B i 7K Hh i
Orange I1 5% 2, 4- UK

FeVOy 72— n B4 Sk, f7 76 VU Fh Al 25
O ET =48 EARRI). ER AN A R),
Horp, X =R}H FeVO, BEFREMETE. —RHH FeVO,
TSR B AESL A paEL, syt
EEIRK BRI & . e, K HGE R AT
i mR. RNSHETHAR SR A 2 T =
# F FevO, M & & . # 1, Liu 2 U
Fe(NO;);:9H,0 ll NH,VO; ¥ T 80°CH/KH, FH7E
160 C/K AL 5 h il % T = FH4H FeVO, 49K . Yu
26511 NH,VOs Fl FeAc ATEHLIE, LL/SIE HI LD
e R TIEYER], 78 120°C/KIALFE 24 h #1457
FeVO, 9KFLF. 1M LA NHVO; 1 Fe(NO3)3-9H,0
GG JEORE, AE R T PR R (N b 2k = R R AL
J. + R R IRAN R CIERD A BN T, SRAK
PG TT A B FR IR AN B 25 IR = REH FevVO,Pl,

FeVOy & —Fa] WL B2 3L 56 (A0 7], Ry B
RE - i LR T AR FL &S /A B T3 om FHOB A vE M
R, AR TAERHAKIGE, BL Fe(NO3);-9H,0 Fl
NH,VO; NLHLIE, Ak T BA &R 2 50
—RHH FeVO, 9K, FHAED & HyOo fE7E, LART I
Ot SR T R A I i FR R R (MO 1) S V7 25 2 it 1)
FeAEAL T

1 SE7E

11 #HmEEE

FH K HGEIELL Fe(NO3);-9H,0 F1 NH4VO; A
THLE A & B Z LS FeVO, JafiEfbi], HAksE
Bl R ERFEAMET, ¥ 10 mmol BFEE LTI
Fe(NO;);-9H,0 ¥ K1 10 mmol #f BT NH,VOs;
W AT 50 mL ¥ 2 mol/L f HNOs i, L
— & B E K (14wt%) 73 3 W % pH 2 2.
4. 7810, #EEH 80 mL FiRIESWIANRIEEY
IARFAAE 80 mL, IN— & &1 % & KGR
£ 80 mL)%E N 100 mL E A VUG LI W AT A5
WHE ES IR0 B 120, 180 B 240°C /Kb F
6 h, ¥ B3 ok RAK IR 25 B F K AT K LB 57
Ve 3 Ik, FAE 60°C THE 12 h; &Ja, KRSk
RKET Gy, £ FEL 1°C/min IHE %
MEIRFE 450°CHLEZEE FRFF 6 h BRIl #]43
FeVO, M KEo ¥ AR 5 48 il & B9 FF 5 dr 44
FeVOu~x-y, Hrf x REKMIRSE; y MERPET
pHo.
12 #Hm&EE

FH X B AT 5 (XRD, Bruker/AXS D8 Ad-
vance)ill '€ FeVO, HIfAHSE M, CuK NHREHE, B
K4 0.15406 nm, TAEHIER 40 kv, TAEHREA
35 mA, 20 F#ETE A 10°~80°, K SDT Q600 %4
ZIA T ERE S I TGA-DSC gk, 554,
JtEN 100 mL/min, &35 B2 V0 LA % iR 22 800°C,
FHE# N 10°C/min. KA HEFR X (Micromeritics
ASAP 2020)Wl 7 A5 {1 W B — it B S50 2, FF o AE
250°CHIES 3 h, A BET kit LR EA . KHA
i 7 2485 (SEM, Gemini Zeiss Supra 55)M 4%
MEESE, TAEHE 10 kV. % JEOL JEM-2010
15 53 P S LB S A o ) 2 FLES M RIRL T TR
KH X 3266 H 7 RE % 4% (Instruments for Research
and Industry, USA)M5E # K [ Fe2p. V2p Al Ols
[R5, Mg K (hv = 1253.6 eV)IFE AR I8 .« D52 1
BB 7E 20 mL/min ) O, S5 K 400°C AL 1 h, fF
HEFESMIRM T AREE, USAHRHE=E
&, FHAE He SUR NI B 2uili i, Eath=



ER

Wik, & Z AR FevO, B S T WG HEAL TR RET 7E 951

SATIZFE T, e & = AR 0.5 h, H
284.6 eV ] C1s fEXT Lh o SRR 1] Wt i8 = 4
AL (UV-Vis DRS, UV-2450)ill & & i M
PL BaSO41EAZ L.
1.3 RELTFEHEIEN

ER] WG ST R, BL MO ) B4 AR I N SR 2% 52
FeVO, Ff i e MEATE TR, V%8 BN A 3 R N 2%
(Q0250, btk AR A ). JIEA 300 W
Xe T, LA 400 nm JE6 8 0% OB B 6 IR  TT WL
(A > 400 nm), G A RS, S5 RN 4 EE R
BN 5 em. # 0.1 g FeVO, FE 5L AT 0.3 mL H,O, A
(30Wt%) MM F] 100 mL MO & W+ (MO FH] 465 &
N Co=1.0x10" mol/L), SEFERG AL 0.5 h Hi
BEFE 1 b DU 210 B 8 B~ o DAPE IR A E K AR FF
SRS AR E R 25°C o BRFE 30 min HY 4~5 mL &l
W, ZE.OXRBBEANE, F LA UV-Vis
ASCIN 58 TV B R FE (A = 464 nm) AR € MO K
(C)), LA CJ/Co LUSRVEA R b 1 6 e A B A 200

2 HR5R

21 MIEEH

Kl 1 N FeVO, i 1 XRD KEli . FeVO,4-180-4
Al FeVO,-180-7 ¥ 5h 1) XRD fi7 514 5 b i [l rp
{1 =RI4H FeVO, FEM(JCPDS 38-1372) AT 414 5¢
WA, SATHEIE 1 M@ MEHTR. 1 FeVO,-
180-10 FF i I AH W 32 229 Fe,O3(JCPDS 85-0987),
HEHDEN FeVO,. 45 RRW, [N ATIKE T pH
MEREAFMH MG MATEEZENE N, X5
Ozturk P g2 45 B —F. XA 1(a). (d)H(e)
AR I, FeVO4-120-4 T FeVO,-180-4 B it ¥4 v 4l

JCPDS cards No. 85-0987 Fe,0;

= |} (e)
S " @
& U ) ©
E’ WWMW

= ®)

JCPDS cards No. 38-1372 FeVO,

wo Lo ’u:h‘nlmﬂmﬂh TR
N IR I

" PRI I PR T
10 20 30 40 50 60 70 80
20/ )

Bl 1 FER XRD 15

Fig. 1 XRD patterns of the samples

(a) FeVO,-180-4; (b) FeVO,-180-7; (c) FeV0,-180-10; (d) FeVO,-
120-4; (e) FeV0,4-240-4
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K3 FeVO, Ff i) SEM M J7
Fig. 3 SEM images of the FeVO, samples
(a) FeV04-180-4; (b) FeVO04-180-7; (c) FeVO4-120-4

Kl 4 FeVO, 5 ) TEM 1 HRTEM &
Fig. 4 TEM and HRTEM images of the FeVO, samples
(a) FeVO,-180-4; (b) FeV0,-180-7; (c) FeVO,-120-4
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Fig. 5 (A) N, adsorption-desorption isotherms and (B) pore-size distributions of the FeVO, samples
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Fig. 6 (A) Fe2p, (B) V2ps),, and (C) Ols XPS spectra of the

FeVO, samples
(a) FeVO,-180-4; (b) FeV0,-180-7; (c) FeVO,-120-4

SR TR R V(SR BOR VIS4
KZ B, 555 R KV, FeVO,-180-4,
FeVO,4-180-7 F1 FeVO4-120-4 £ b V¥V Ity JEE IR
Eb43 514 0.032.0.026 F1 0.012 o MR ¥ H A 2 N, 3%
SeRE SR S A A R SRR AR O) Bk
FREGRTE M VI/VIIEER L. B 6(C)FI Ols
U FEARANKTRR, AIH0A o il & e 5lh 5303
F1532.7 eV IS XTRRIE, 20 5002 HH FeVO, B i 3
TET P 5 4% 420 (Opare) TR Y 4 (Oags) 1 R0 ) 3,
FeVO,-180-4. FeVO,-180-7 Hl FeVO,4-120-4 Ff
Oads/Onas FIEE /R LEAY 00 0.263+ 0.212 A1 0.141. M
FEMRE VIV H Ouqe/Orae IEE/R LLTT DL M,
FHELT FeVO,-180-7 #£ i Al FeVO4-120-4 ¥ 5 1 5,
FeVO,-180-4 Ffan A H Z AT, XA TR
FEAE A TR fR AL
25 IR R

FeVO, Ff i 11 UV-Vis 18 5 b ik an &l 7 #H B,
B AT DR Y, AN FE TR R A -TT W6 X YA 5
Wk, BEEH FeVO, B fh o m] UL B I .. 73
Ab, B T(A) TR SRS Y 2R 7 T LG YE Bl A AR
SEUE, 0 BRSO ET L R IR ISR e BREROE 51
(1), X FeVO, £ i 1A I8 A8 (E) T R T 24 30

0.6
®»)
(©)
So4f
8 ®
=]
é: 0.2 (a)

0 ! ! ! ! 1
200 300 400 500 600 700 800
Wavelength / nm

(ahv) ] (eV)?

15 20 25 30 35
hv/eV

7 FeVO, FERII(A) A1 W AL ER(B) (ahv)’

B hv 324k h 22

Fig. 7 (A) UV-Vis diffuse reflectance spectra and (B) plots of

the (ahv)? versus hv of the FeVO, samples
(a) FeVO4-120-4; (b) FeVO,-180-4; (c) FeVO,-180-7
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