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Abstract;: Nano-titanium dioxide (TiO,) is one of the most widely used nanomaterials at present. It
has attracted much attention because of its good chemical stability and corrosion resistance. TiO,, as
a photocatalytic material, has the advantages of high efficiency and environmental protection. Using
tetrabutyl titanate ( TBT) as the titanium source, polyvinylpyrrolidone ( PVP) as the polymer
template, and glacial acetic acid as the reducing agent, composite nanofiber membranes were
prepared via electrospinning technology. Subsequently, TiO, nanofiber materials were obtained
through high-temperature calcination. The research results showed that the TiO, nanofiber materials
exhibited high photocatalytic efficiency and cyclic stability. Specifically, the TiO, nanofiber material
prepared from a spinning solution with a TBT mass fraction of 16% showed the best photocatalytic
effect, with a photocatalytic efficiency of 99%. After three rounds of photocatalytic degradation

experiments, the photocatalytic efficiency of the TiO, nanofiber material remained above 85%. The
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research results can provide reference for the preparation of one-dimensional nanostructured TiO,

photocatalytic materials using electrospinning technology and their application in the treatment of

printing and dyeing wastewater.

Keywords: titanium dioxide; nanofiber;

degradation rate; dying wastewater treatment
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Fig. 1 XRD diffractograms of nanofiber membranes at

different calcination temperatures



%43 %5
2025 £ 5 91

EURMAR

Technical Textiles

e

800 °C I}, i 20 y 27. 48° kb [ Fh 5% (110) ]
G214 A TiO, AURIERTSTIE AL 700 C K%
HRISJE 420 47 A TiO, 1Y 2 ANFRAE AT 5T (260 43 %)
R 27. 48°F1 36. 13°) R AN NI B, W oik fih 25 14 58
RU=YIE S &5 AE N LA Tio, 2,

HY b3 3 B R0 B R A b IR BE B T TiO,
14 i 75 25 DABEAR ™ R S 7 2 1) S0 K AR R 2 214 A
(IR AR ZEAE , 3] 800 °C B & 58 & fE b & 40 A M
W ASHIE TR BRI B 45 6 7E 600 °C, ARIERE ity
FEAM B B BB () TiO, AKRETF4E,
2.2 RMEIR

&l 2 FiEl 3 2 600 CHBRBETITfE TiO, 91K 45 4k
MR NOE M B AR5 A, R IR 2 FEL 3 A,

FBGE R A a2 AR R HEAT R A AR T
BRI, RBBR TiO, 94K LF 4 H A2 0 AT 3 58
HAEAT S, i 228 P Bbe e (19 Tio, 9K 4T 4k,
EPYE EAR M AR 1 2 HAR /N R 4R w7 A T AR
ZEER, IR R S AR dE PVP A
WSS 5 58U A: JUR — A A e Ak 3% e 7 A
(1150, SGIBRERTAR LU , MR 7 4 ] AR A S
i, HLAR I B T W, ORI O b R rp, A2
FYORETYEh PVP A MUY KL T 20 i, B L
TiO, KA T2k A REMEHE, BRILZ AN, Hin
PO WG TBT [ o3 B A0 3, e &b Jm A 94 K £F
EEARBWALR X FEH AL F R PVP 77 AR
T AR TOK Sl RN T8 R A

0
01 02 03 04 05 06 07
ZT 4 L A%/ um

0.4 0.6 0.8

2T FAL/um

1.0 1.2

0.3 0.8

04 05 06
ZFYEFL AR/ um

0.7

o) TBTII&E5r412%



PR Vol. 43
Technical Textiles Sep. 2025

I, FFEUEHH . |

02 03 04 05 06 07

£T4E FLAS/um

0

; 02 03 04 05 06 07 08 09
m LFYE EAR/um

e) TBT/T B4 416%

B2 BEINHRGRSLELEZSH

Fig.2 Sample morphology and diameter distribution before calcination
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Fig.3 Sample morphology and diameter distribution after calcination
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Fig.4 XPS full-spectrum diagrams of samples after calcination
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Fig. 6 TiO, nanofiber adsorption isotherms
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Fig. 7 The first round of photocatalytic degradation of

methylene blue with TiO, nanofiber samples
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Fig. 8 The second round of photocatalytic degradation of

methylene blue with TiO, nanofiber samples
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