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Preparation of bismuth vanadate via carbon adsorption hydrothermal method and
study on its performance in photocatalytic degradation of stearic acid
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Abstract ; Bismuth vanadate ( BiVO,) catalyst is prepared via carbon adsorption hydrothermal method, and its
performance in photocatalytic degradation of stearic acid under visible light irradiation is systematically studied. The
prepared catalysts are characterized by means of TG-DTA and XRD. The carbon adsorption hydrothermal method
increases effectively the specific surface area of the catalysts.BiVO, catalyst calcined at 600°C has the best performance
in photocatalytic degradation of stearic acid, leading to a residual rate of 4.2% only for stearic acid.In addition, the
catalyst maintains good activity and stability still after multiple cycles,showing excellent reusability. This study provides a
new technical approach for the efficient treatment of waste fatty acids.

Key words:BiVO, ; carbon adsorption hydrothermal method; photocatalysis; stearic acid; degradation

Dec. 2025
- 199 -

Bl Tl Ak 55 300 T T agE R 0 S W 4 30 1% 55
U7 2 ) AL 3L By PR A AR R () R 5 R R R K
FERE T R 32 R R T A i TR AR T
SEU AT FL AR AT 2 3 A B AN A 2 Ko PR 85 1
FEETG Y, TR IR B AT A R AR
R ARy —Rh MY (K B B 17 R, J2 I AR T R 1 &
By — , o w i m HH A SR KB R T R
SEFRRIE R IR Bl VR 95 2 75 B i 1R A foe e
MBRIE AW, R Ab H =X, InSEsl F A e 2
A R = R U5, T8 25 7 A R = SRR, 1F
—BINE AR A AR e LR R R
TEV5 YL b BT IR AT T 4 B8 B ke fil
U, Juliana C. Garcia AIBA" ffi A TiO,/H,0, #F55 T
AW S S K HE RIS B SGREAR . SRZESUT IR 24 h

Ja  FEZRA R 22. 0% (143 A0 15 B 25 B, i 105 1 R
Pt Sl BE AR 1 33.54%, SR, RS DG HEALBOR
TEBE NS bR T R B o | (H AR SR 57 R
i R Ak B ) 1 AT TR Bk A

JCHEAL AR BIAZ DT TR R e HE . —
SAALBR(TIO, ) PRAS R i T3 | Al 5 1R B AR S
TSI AR Iz R, SR T, TiO,
W ARLESE BRI A AE 5y A RO 30 T I 2 5 R
Bl | BT O ROR I B — DR T
PRI, O A B AR R R LB e D T R i 28R
AU W 5T i 2R B E A BiVO, i
AT DR o R R PR MDIG AR A% P R B L 5 ) o
3t BiVO, £ 5 R R B R E K -
BEBE A E FIK B IR 1O7  ARTAT, 3 2677 1

%5 B #A.2025-03-05 ; 1€ B H #A :2025-09-29
BEETE W 2R b 6 1L Ig 15 R IR HLERAF 5% (22469017 )

EHE B IEF(2000-) , 2 A 55 (1970-) , B W #8295 7 1a R fb B A, 38 IREE RN, ggh66733@ sohu.com,



- 200 - FAX AL L

1 BiVO, By R AR RK , FEAE B R R A5 4,
BRI T EHEILPERE " DRI, SR FH AR W B 7K B
il 25 BiVO, M AL, I H ' 4 1k A Ak B 1%,
HABEZEMIRE XL,

A HIF 5% 3 2 A W B 7K A B T ORLAR BN
BiVO, ik, I R Go bt 5% FLAE AT UL BR ST % Al
BRTR 1) 6 i A B e, 38 o A R - 22 340 BT (TG -
DTA) Fl X HHEEAT S (XRD) 2587 AR X 7 i 4 10 41k
FIPEFTFRAE, IFH 25T il 45 7 e A A
J52 7 A ] 45 DR 22 %6 BiVO, A Ak [ fire 5 i B2 14 5%
Wi, A, XIS 1 Bl 7 2 DL B AR ) 1) E 5
PR RRS G MR T T 1RA

1 SCIEE S

1.1 I FSHR

LK il R 4 [ Bi (NO,), - SH,0 ] i #L B2 &%
(NH,VO,) . IE+DU%E(99%) | 1E+ /\ Kt (99%) i
JEMR (99% ) A A ALEN (NaOH ), Bl T 375 -
AR HARR (AR) ,dbEfE T B EE(AR) [
L AL FRA A
1.2 ELBigE5US

AN %, A6 LED AT, A 5 8 B PE 2%
(DF-101S) , A MK IR T 52 47 BRA &) 5 AAH 3%
1L(7820A) (54N -1T WL A3 YOG EE 1 (Cary 100) , %
FERBHE A PR A AL X S L AT 5 ( MiniFlex 600) ,
HAHE2E SGIEA CuKa 142 (7 =0. 154 06 nm) ,$1
F LN 10°/min, F4# 5 [l 10° ~90° ; 4 H 737
{L(STA2500) , 1 =] fiif 4t AL A7 BR 2N 7], 28 KU,
U275 L 2 40 ~ 900°C , Rl 3% 2h 10°C/min, 5 [
FFUL (ASAP 2460) , 7 o R Hi 4 ve ( L) ; pH
TH(PHS-25) , BBl SR ey A FRA F]
1.3 BiVO, FELFIHH &

Pl Bi(NO,),-5H,0 I NH,VO, M5kl KK
L 45 BivVO, . £ 2 mmol Bi(NO,),-5H,0 & T
10 mL 2 mol/L HNO, ¥, ¥ 78 70 i i, A
Vi3 A;){% 2 mmol NH, VO, T 10 mL 2 mol/L NaOH
WD ) ek 78 4 OB, 45 B NaVo, HiF 9K 4 9%
B, KW A S BIRA, WA 10 mmol Y52,
i 2 mol/L () NaOH ¥R B Y pH 2=
P R TR B R R R N 2, #E 180°C T R
Ni12 h, BRI HITOK CBER LB FKBEG . TG
FEATRIES | A5 3 W FRHBUR . K R A S Bl eh
BB RS> 9124 500,600,700 . 800°C 45352 4 h, 155
BiVO, KA, [RIA R 47 5% BB S, 7 A IA] 25 14F T fhil

F455F 128

FAUSIM B RIT BiVO, BrA
1.4 hEHdTE

LA H LED £ (410 nm LED 21 W/em®) YE M6
U8, AT AR A e i R R RS2 06y, 5230 25 R M AA
W AR HGE & 094 R K 0. 05 mol/L 1Y A il
1% .0. 05 mol/L [ NAR AL FIINA H il £ 5 5 28
o B S TER S PG VR A T A R IR A B
N THPEAS L R IR P & i AT — Bt
B[] AR AL SN o ROV SE U, 45 LR G BR A 4
IRV SRR I BRI, SRR G 0 R
et 2 BRI, A F BE AT AR R , AT 5
HATERA I . BRALSE U B B A B L AE
TE 3 500 r/min T &0, B2 S W AT SOM B0
(GC)71Hr,
1.5 F=¥itEFRZ®

i IE A /e VR A bn LA R 18 S 161 8 ST
WAREFRETZE . Bl 0.05 mol/L iF -+ /\ ki N hn
TRV, 53 B E 0. 01.,0. 02.,0. 03.0. 04.0. 05 mol/L
RERRPR A 5 4> 10 mL B =, INA 2.5 mL 1E
T NGE BRI, A T P e i 25, S IR Ja ik
NJGEHE, DA P B DR G R, 6 v B v 2R TR 1k
BV JE IR AR A B LA B L SR 5 U L2
WHEAT AR T, BEIRIR M AR ] =t (1)
AT

PIAFE = (S mmss/ S — 0.003 43)/
0. 947 45 x 100% (1)

2 ZR5iTie

2.1 BiVO, X FIRRIE
2.1.1 BiVO, a7 3E4k TG-DTA

Bl 1R T 2 PO 7L 45 19 BivO, FTgk{R
1) TG-DTA ik, Horb, W Bk g i) i 28k
WO, AE 350°C ZRTIY K T R BR i Tl A ad
TR BE 119 LT A A 700 24 T W2 B ) 7K 23 LA S AT AL
PR BE T B, PRt th Ze A2 A P 22, 5 K B
£ 1Y BiVO, 7E 350 ~ 600°C [X. 8] P b i 45 2 48

3.0
e

00— "} d25
96} — 120 Tgn
< 15 2
é 92r 110 2
J <
88| 05 g

{0.0

84 I 1 1 1 1 1 1 1 1 ] _0-5
100 200 300 400 500 600 700 800 900
REE/C
(a) KT



20205 F 12 B

DTA/(uV-mg™)

100 200 300 400 500 600 700 800 900
HREE/C
(b) 5 B K ik

K1 BiVO4 73R 1R 89 TG-DTA # 4

DRI — GBI R E AR W B R
%I BiVO, AT SRAR M 350°C JT 4 &t e i
R, S T I0A I 2 R TF 4R 4 . 7E XTI 9 DTA
MLk L T CE . 600°C 5 4t T 2%, it
BB 1 BiVO, fiEfkiRl, Bl , 264 500,600,700
800°CAE A Bba it i #1755 5
2.1.2 BiVO, & # &k 4E

2 Pl I AEAS AR R B T4 BivO, i
AL XRD FEE AN 2 i, 78 500 ~ 800°C 7
WA B B A3 S 06 55 B R AR A BiVO, B iR
JCPDS 14-0688 AH Lt , ¥ A H B H: At 2% ot 1 17 55
W | LA SRy A ], X SR LAY Bivo, 4l i

i
A) o

e
: A 3

R /au
k

l PDF#14-0688
| N T I N B | I VPP
10 20 30 40 50 60
26/(°)
() T 7K B

TREE /a.u.
S

(b) W 7K i
1—500°C ;2—600°C ;3—700°C ;4—800°C

K2 BiVO, B XRD &

BiVO, HF-3 ki RF i Scherrer 2450115
3, Hegem AU 5 BET JH 2, OG5 R W
1, G KGR0 BiVO, B AR AH G, i
B 7K L £ 1Y BivO, By MoRi AR BN X R HTIA

IBEFT  SRIRMIZKRUATNER BBV HI & R L PR RR TR ASER 1T AEIA 5% - 201 -

1) ¢ FEAE SRy — i A 500, s D b 00 1) T R AR AE T
PO R R AR A BEAh, Bl MBI T
BiVO, B R iR S 3 S/ N e B K@, 7e
600°C F BRI B T, BiVO, MR B 42 ik 3] B /)
{8, [RIRR b 2% i ARG 21 e AL,
&1 BiVO, KRB FEHREFLLRER
HWLHE BivO, BiVO,

500 600 700 800 500 600 700 800

A2/ nm 27.2 23.7 26.4 29.6 38.1 35.6 39.7 45.3

WWRME  2.08 2.66 2.44 1.96 1.89 2.53 2.11 1.48

(m*-g™")

2.2 BiVO, & FEEISRTER
2.2.1 H&T kst BiVO, RABICKE RS by i 69 % vh
5, VL T 2 il T TR Y Bivo, Xt
YA R AR SRR AU IE) 410 nm LED 4T (21 W/em®)
RS 2 b, 855818 3 o, IEIH AT LU Y, 600°C
B BiVO, fEALT B8 A R T A R Ak, TR
B 7K AL 25 1 BiVO, i AR i fh e it 5 A 1%
TR PRI A5 RN 9. 6% , B AL T34 38 7K 1k il £
M 32 T A ah R e B A I AT S T A
FA K, s Bivo, BACRi Az /N, i AU, A
AR R R PR SR TR 4T

80

1
- / -

60f \///
S 2 2
R /
# 40t
&
=

20t

03560 600 700 800

BB/

1— KA s 2— B
B3 BiVO, A [l & & 7 i xt ot 1 &
BEHe W 0N % e
2.2.2 ABALF A B BiVO, S AEA KRG By BR 44

EAG)

WA AL FH X BiVO, St fbkE
SRR AR R B2 R, 25 A& 4 FrR, JETEA 410 nm
LED(21 W/em?) , RNEE[E] R 2 h, Bl 440 70
FRBE TN, R G 1 6 % 23R 2 L SRR AT 34 R ka3, A
31. 9% FEAKH 9. 6%, Bl J5 XK Ky 46. 7%, Hoh
2 mg/mL A R, B R PR F AR K i DN 9. 6%,
I R 225236 6 2 mg/mIL A AL 570 FH 0 o
THAAE,



- 202 - P AL T FA45EBF2H
8 VRARAL I L3555 5, 45 BT 6a) B, WAL
o AT LA, B SR EAT . R R A A 7
% ol ; b, 5 BIVO, 5 B AT B UF 13 1k XS 19
AN / BiVO, fEALHIHETT XRD Ko, 41 6(b) % , P15
. R W IE BEAT R I B AR AL, BiVO, R T R
0 e RO RE M E T K R i T W S

1|.0 1I.5 210 2I.5 3I.0
AL IR/ (mg - mLY)
B 4 BiVO, 10 7 F & X #4810 1 A

G B B %

2.2.3 BiVO, RABCTE AR A5 B2 3 /1 5

1 5(a) Al HIE T PUetE il G 410 nm
LED(21 W/em®) J2 % 0.5.1.0,1.5.2.0.2.5 h )7,
WERR IR A SR SC R, AT LIF ), B
B N ][] R S B P T 2 2% S B D i 9
XA 2 I s TR B 2R, BiVO,, S A A [ fire A 5 92 455
R

100—
wl \\
R Nl
< 60}
# T~
& 40!
[ 2
20}
\ \ .\T\T
05 10 15 20 25
B E) /h
() B i R ) A SR Bt i) 25 4
6.0
5.5¢
5.0f
o 45T
5 4.0t Y=1.4241X+1.8068
I 35k R?=0.9884
3.0f o1
2.5t w
R?=0.9843
20510 15 20 25
i E)/h
(b) 12k

1— B KA, s 2— TRk A
E5 BiVO, 1 ¢ A e Bk 30 ) %

WEAN AR 5 AN (] B ) 45 280 Fr B i R T i 232
PARFEEA R ARPR , —In X AR AT LG B 58 T
BiVO, St Ak % i i A5 1R 3 ) 2, SE g 25 R 5
(b) 7R . MW AT LI H-1n X 5 0[] 2 L 4F
MR AR A — RN, HILHEWT Bivo, St
TEAL R RE AR IR AT 5 — G N 311 12 , (T T e R 7K
P BiVO, AL RGER R 1.424 1 h™' 5
T FHAKIGE A5 (0.3132 h71)

2.2.4 BEAMNETERLERTH
T VAN BivO, LRI B AT A, #E AT TS5

IO A R R AR A A R B T I A
AT

80

60

40

A% %

201

0

BRF/a.u.

A ln-AJll

PDF#14-0688

1. | T N T | s
10 20 30 40 50 60
20/(°)
1 —JNERT 52— N f

(b) BTG BiVO, fEALF XRD X L&l
B 6 BiVO, 17 = & Ml

3 &g

FIFHBE K dil 5 1T BivO, #EAET, 3R AY
IMAA AR T IR, (B T, BiVO, fi
AT B D05 (9 D HE AL R 2% B R R TR A R
ERRAC, EAFIHEN 2 mg/mL I, A4 1905
AN A5 55 JEE W A AR BT i v 258, S R ) e
ROREAE, 3l 1AW R W, BiVO, JGHE b RE % i
BRPRAT & — I, SR AR H RO 1,424 1 17
AEATRIAE 5 UG P IS 4TS BE PR 455 v R 9% A BiE
T, T HLSORE R JS AR B R AR 45 K R A A B 7
o, X B A W], S W B K Rk i 4 B BiVO, A
PFANTE Tl b i 18 57 0 R B AT K1 2
71, TR SR TR A B AL A B it —Fh s & AT
RrEE B IBAR

S 0k

(1] 25t B 3 e P AR R P2 G A s B G A Dy R W S i i 2
WS D). b [T, 2022,



/.

2025 F 128 IBEFT  SRIRMIZKRUATNER BBV HI & R L PR RR TR ASER 1T AEIA 5% - 203 -

[ 2] A3 3 4R 68 13 il ) 77 A IR 3 RO A R [T L
TCLRRAA 24 BRI, 2011,29(6) : 11-14.

[3] Bkasle, R EF BRI G HF SR EAFNI]. KA

S Tll,2010,30(5) :123-128,151-152.

IR BB A LB IR D vk [ ] SN BR AR £, 2002,

(2):15-18.

[5] Emlse, 288, ddn, 55, [ 4 S8 Jaf b7 3 Ab BIOR BCREAR [T ]
BT TR T, 2005, (2) :41-43.

[6] Dharwadkar S, Yu L, Achari G.Photocatalytic degradation of sulfo-

[4

[l

lane using a LED-based photocatalytic treatment system|[ J | . Cata-
lysts,2021,11(5) :624.

[7] Ruziwa D T, Oluwalana A E, Mupa M, et al. Pharmaceuticals in
wastewater and their photocatalytic degradation using nano-enabled
photocatalysts[ J].Journal of Water Process Engineering,2023,54 .
103880.

[8] Yadav A A,Kang S W, Hunge Y M. Photocatalytic degradation of
Rhodamine B using graphitic carbon nitride photocatalyst[ J].Jour-
nal of Materials Science ; Materials in Electronics,2021,32(11) :
15577-15585.

[9] Li S,Hu J.Photolytic and photocatalytic degradation of tetracycline :
Effect of humic acid on degradation kinetics and mechanisms|[ J].
Journal of Hazardous Materials,2016,318;134—144.

[10] Ambrosio E,Lucca D L, Garcia M H B, et al.Optimization of photo-
catalytic degradation of biodiesel using TiO,/H,0, by experimental
design[ J].Science of the Total Environment,2017,581/582:1-9.

[11] Teng F,Chen M,Li N,et al.Effect of TiO, surface structure on the
hydrogen production activity of the Pt@ CuO/TiO, photocatalysts
for water splitting[ J].ChemCatChem,2014,6(3) :842-847.

[12] Park Y K,Kim B J,Jeong S, et al.Characteristics of hydrogen pro-
duction by photocatalytic water splitting using liquid phase plasma

over Ag-doped TiO, photocatalysts [ J ]. Environmental Research,

2020,188:109630.

[13] Jian Z,Huang S,Cao Y ,et al.Hydrothermal preparation and charac-
terization of TiO,/BiVO, composite catalyst and its photolysis of
water to produce hydrogen [ J].Photochemistry and Photobiology ,
2016,92(3) :363-370.

[14] Ma Y,Wang X L, Jia Y S, et al.Titanium dioxide-based nanomateri-
als for photocatalytic fuel generations[ J].Chemical Reviews,2014,
114(19) :9987-10043.

[15] Yang M,He H, Liao A, et al.Boosted water oxidation activity and
kinetics on BiVO, photoanodes with multihigh-index crystal facets
[J].Inorganic Chemistry,2018,57(24) :15280-15288.

[16] Ren L, Jin L, Wang J B, et al. Template-free synthesis of BiVO,
nanostructures: | .Nanotubes with hexagonal cross sections by ori-
ented attachment and their photocatalytic property for water splitting
under visible light[ J].Nanotechnology,2009,20( 11) :115603.

[17] Chen L,Wang J,Meng D et al.Effects of citric acid and urea on the
structural and morphological characteristics of BiVO, synthesized by
the sol-gel combustion method[ J].Journal of Sol-Gel Science and
Technology,2015,76(3) :562-571.

[ 18] Dabodiya T S, Selvarasu P, Murugan A V.Tetragonal to monoclinic
crystalline phases change of BiVO, via microwave-hydrothermal re-
action: In correlation with visible-light-driven photocatalytic per-
formance[ J ] .Inorganic Chemistry,2019,58(8) :5096-5110.

[19] Fan H M,Wang D J, Wang L L, et al.Hydrothermal synthesis and
photoelectric properties of BiVO, with different morphologies: An
efficient visible-light photocatalyst [ J ]. Applied Surface Science,
2011,257(17) :7758-7762.

[20] Kho Y K,Teoh W Y, Iwase A, et al.Flame Preparation of visible-
light-responsive BiVO, oxygen evolution photocatalysts with subse-
quent activation via aqueous Route[ J].ACS Applied Materials &
Interfaces,2011,3(6) :1997-2004.H

(E#% 198 W)

[16] Li X,Qin F,Dai Q,et al.Hydrogenation-dechlorination of 2-chloro-
4 ,6-dinitroresorcinol over Pd/C catalysts[ J ].Research on Chemi-
cal Intermediates,2018,44(10) :6087-6104.

[ 17] Martin-Martinez M, Gomez-Sainero L. M.Progress in catalytic hydro-
dechlorination[ J ].Catalysts,2021,11(2) :272.

[18] Han Y,Sun J,Fu H,et al.Highly selective hydrodechlorination of
1, 2-dichloroethane to ethylene over Ag-Pd/ZrO, catalysts with
trace Pd[ J].Applied Catalysis A-General ,2016,519:1-6.

[19] Fu G,He Y,Zhang Y et al.Catalytic performance and durability of
Ni/AC for HI decomposition in sulfur-iodine thermochemical cycle,
for hydrogen production[ J].Energy Conversion and Management,
2016,117:520-527.

[20] WRTZE, (T, i, 45.Ni otk ZSM-5 AL IE C By BF 52
[J].BRALT. 2021 ,41(1) : 174-178.

[21] Miao C,Zhou G, Chen S, et al.Synergistic effects between Cu and
Ni species in NiCu/y-Al,0; catalysts for hydrodeoxygenation of
methyl laurate[ J].Renewable Energy,2020,153.1439-1454.

[22] Dan M, Mihet M, Borodi G ,et al.Combined steam and dry reforming
of methane for syngas production from biogas using bimodal pore
catalysts[ J].Catalysis Today,2021 ,366:87-96.

[23] Yao N, Chen J,Zhang J, et al.Influence of support calcination tem-
perature on properties of Ni/TiO, for catalytic hydrogenation of o-
chloronitrobenzene to o-chloroaniline [ J |. Catalysis Communica-
tions,2008,9(6) :1510-1516.

[24] Qiu Z G,Li Q,Shi L, et al.Effect of Ni loading and impregnation
method on the hydrodenitrogenation of coal tar over Ni-Mo/7y-
Al,0;[J].Energy Sources Part a-Recovery Utilization and Environ-
mental Effects,2024,46(1) :16070-16082.

[25] RVLAR, LR, it , 55 AR TR X NiMo/y - Al O, A5
TR AR R R [ ] BUME T, 2017,37(10) :73-76,78.

[26] SABEME, 267 1l , 45 10 Ve 50 o L 3k FP 08 1 1 590 2 T 114
S ] SREME2E 4, 2012,40(4) :430-435.

[27] BUIEYL, 825, kBT, 45 A fL Ni/AL O, ffb T H B B
A4 : AL O St ARG R [ J] . A4k 12,2022, 51
(7):737-742.1



