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Abstract

Brookite TiO; nanoparticles were synthesized by hydrothermal method in the presence of polyvi-
nylpyrrolidone (PVP) as auxiliary agent. The samples were characterized by X-ray diffractometer,
Raman spectrometer, scanning electron microscope, UV diffuse reflectance spectrometer, etc. At
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the same time, the photocatalytic activity of the samples was evaluated by the photodegradation of
methylene blue (MB) solution under UV light. Experimental results show that all the samples are
single-phase brookite TiO; nanoparticles. PVP plays a stabilizing and dispersing role in the forma-
tion of brookite TiO; nanoparticles. With the increase of the dosage of PVP, the particle size of
brookite TiO; samples decreases first and then increases, while the band gap value remains in the
range of 3.2~3.3 eV. The optimal dosage of PVP is 0.2 g, and the obtained brookite TiO, nanoparticles
under this condition show the smallest particle size (about 21.0 nm) and highest photocatalytic ac-
tivity, that is, the degradation rate of MB solution reaches 96.4% after UV irradiation for 120 min.
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LI S R B T B F T L T AR AR B SO R TR S T . S RTEE AR L,
BRERAT EA] . — A 1) % R TR BIF FEAR N b o ISk, BRBRAT DRI L URR 1 )\ THI 2 285 460 7 € B L/ 22 AR R 1)
PR, TEGMEAG. AL JEARKPHAE FE MR AR B8 1 B h T3 1) 1R 2 1) 93E[3]-[8].  Yamakata %5
[BIRFFE T BUERE . LA FIBRERT (1 iR 45 M 5L EREZ IR G R, WHIUR I, @RS PR LE
FEL 978 R IR (00 B8 2 52 M e P A 3% i ) B TR TR R 2 — o BEAR™ WK R 4 0 A A3 3 BRI 43 1) 291<0.1
eV, ~04eV. ~09eV, RIFEBELH AT, HFHERBHEER, SEOGHA e 4T B HRE, FHE
AL IR S5 N R B R B e A TG s TES LAY, TRRBEER, SEORA BT IE M R
TR B I B AR VE : MIEARERT DR TR B H 3R, AT DU A 7 A2 X
FEdm, MR G A SRR S5 R B 1) B I TG PR o R T X — e, BRERH 7R R e i A e B 3R
P E B R RN 4 204 S PR RE (4], Zhang 25 [S1RI A ESTHE AT 7T T BRAERE S5 A R I s Ba R R, i —
AR T AR LA S A AR A E PR AR T B R AT R R[5 Xu ZF[6] MRAERET TiO, 49K
SETTARCNSE AR AT RL, 4% T GeRHEL AR B E FL(DSSCs). WFALR M, ARARET TiO, 94K L J5 A5 A T
WO RGN, R E SRR, REaUERe ), KT A, S s E b oK BH Re it ek
PERE. Guo Z5[71HHVERE™ Tio, F TA54KH KBHAE it b k), WFURIE, S8k MEeL AL, KT
FLAG 8 5 1) BRI B S S f Sy, LA B SR TE UL, AR T AR, wT AR
IS B, R A R K PH R FEIB AR . B X ARERAT TiO, B AL RN, F 708 R AR K
B TiO, TEBK 2 U R I A S v RE, IR, 2D A i) 4% T vk S ol 1k 2 R 0 21K

IK I AR R TiO, &2 5 i F 752 —, & WLEVERIEA VU &AL ER (9] =& ALER[10] BREREK[11].
ERERVY T BE[12] A HUERAEPI[13] [14] [15]5F . SEMARCERD™ TiO, el iE IR R AR 2, Wi RSF R/
TES . WERTAR . 4 A 15]. i 42l K FA S RE 2 A« RN SR T ¥ 1 7R BB AR 7 46 P DA AR BT A K

][l

DOI: 10.12677/nat.2022.122004 27 PRFEAR


https://doi.org/10.12677/nat.2022.122004
http://creativecommons.org/licenses/by/4.0/

M 55
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S K 9 ] — IS TEK
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¥ 10 g JREMA KA 60 mL Z818/K 1) 100 mL Ledfr i, RS £ 2 IR R e 2R E, 1558 —FMiE
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FIH DX-2700BH AUk K X SFRATFAX P ARG oA S A PR A, H ) AT i AR S /AT T
FAEAHT(Cu B, 2 o A B2 05 30 kV R 25 mA, A sEHEE 4 0.06°/S, H3TE E 2 20°~80°).
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BIRAFNKS . EBIT UV-2600 BUE AT WL OGRETH(REEAF],  HA)IRTG P f5AE it 118 = 56 i,
HEVTIE L Tauc plot yA3k A5 AR A7 9 B AH .
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VAP L 5 VA 008 B ARBR A, R AMEERES T, MK A5 AL i e AL TG o S236 P BT F 2 1 48

HMGTESK E T B DT 365 nm 36 A i HXS-F/UV 300 BV b A4 RH A IR A ), ThE). Sefith

N8 A R AR B ] 100 mL XUZ A SEBR RN g%, EimdT e SGHEL AR SLIR IR, K 15 mg
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Figure 1. XRD patterns of the obtained samples with different amounts of PVP
E 1. TNEFAE PVP Fi{SH M XRD iEE

Intensity (a.u.)
CCCCD

 —

0

3.2. Raman 5347
2 N RER RS IR, ITE R I T 14 AN B R b 2 B, BT Ab R AT

DOI: 10.12677/nat.2022.122004 29 PRFEAR


https://doi.org/10.12677/nat.2022.122004

M 55
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Figure 2. Raman spectra of the obtained samples with different amounts of PVP: (a) 0 g, (b) 0.1 g, (¢) 0.2 g, (d) 0.3 g, ()
04¢g
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Figure 3. SEM images of the obtained samples with different amounts of PVP
& 3. PVP A ERERATSHMmAY SEM E

3.4.DRS 534
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Figure 4. UV-vis absorption spectra and energy band distribution of the as-synthesized sample
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3.5. eEERES AT

K5 NI RE S TE SR AN RS T GRS P S v i 2R . BT, 0 R SRR A TR RS S B B
I 2 IR, NI 5% FERAMGREST T, 0 H 08 (0 I (e MRt v, 10 BH T 1 ol 5o 0 R R R v
T W S R AR . AR SRS 120 min J5, RVSIN PVP Frf3AE S0 A PVP & 237104 0.15 0.24 0.3,
0.4 g I} FITAA 0 STV PP 3 0 V0 T B AR 0 ) A 82.0% - 87.4% 96.4%- 93.3%711 92.5%. PVP N 02 g
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Figure 5. Photocatalytic degradation of MB under UV light irradiation
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