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Preparation and Application of Glass Fibers with Specific Enrichment and
Photocatalytic Degradation Functions
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(School of Chemical and Environmental Engineering, Anhui Polytechnic University, Wuhu 241000, Anhui, China)

Abstract: As an emerging water treatment technology, photocatalysis conforms to the development concepts of green,
circular and low-carbon. However, it has poor selectivity for low-concentration pollutants, and the recovery of traditional
TiO, photocatalysts is relatively difficult. By combining macromolecular self-assembly technology, photocatalysis and
molecular imprinting technology, photocatalytic molecularly imprinted composite nanoparticles with adhesive properties were
modified on the surface of glass fibers. These multifunctional glass fibers integrated specific molecular enrichment and
efficient photocatalytic degradation, achieving highly selective catalytic degradation of low-concentration organic pollutant p-
nitrophenol (PNP). Moreover, the good adhesion of the composite nanoparticles also greatly improved the cyclic stability of
the photocatalyst. The prepared p-nitrophenol@titanium dioxide/polymer composite nanoparticles (PNP@TiO/PAVD NPs)

had an irregular spherical shape with a diameter of approximately 50 nm, and the removal rate of PNP reached as high as
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97.57%, indicating good selectivity for the catalytic degradation of PNP. Our research not only realized the efficient
enrichment and degradation of target water pollutants, but also provided a convenient method for the separation and recovery
of photocatalysts.

Key words: photocatalytic degradation; molecular imprinting; functionalized glass fiber; macromolecular self-assembly;

specific enrichment
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Fig. 1 Synthesis of PAVD

1.3 PNP@TiO»/PAVD NPs H %l &

0 4.0 mg PAVD ¥ T 5.0 mL —H SLH ki (DMF) i, R 58 2 Z S5 A 0.05 mg £ 4ik 73 F PNP, %)
B 12 h IS B AR . B A 20.0 mL 9 5.0 mg/mL TiO, IEWK, 15 S 1L ¥ PAVD., Btk
53 PNP 564405 TiO, AE AL R rh il AT A 41 . VR W pH 2 8.5 LU L, fif DOMA 1) 2 9 i 25 44 38
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PAVD NPs i ¥ ' 4 h, DOMA H 4B 28 — 13 45 #4 (1) 7 B # i PNP@TiO»/PAVD NPs UL FUFE GFC £ [, 3 F
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1.5 TiO,/PNP-MIP NPs/GFC HIfRE
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Fig. 2 (a) '"H-NMR spectrum and (b) FT-IR spectrum of PAVD
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Fig. 3 (a) Size distribution and (b) mean diameter and zeta potential of PAVD NPs, PNP@PAVD NPs and PNP@TiO,/PAVD NPs; (c) SEM
and (d) TEM images of PNP@TiO,/PAVD NPs
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Fig. 4 SEM images of (a) GFC and (b) PNP@TiO,/PAVD NPs/GFC; (c) Photodegradation kinetics curves of hydroxylated GFC, PNP-MIP
NPs/GFC, TiO,/PNP-MIP NPs/GFC on PNP



276 Y/ T s A 4538 %

ESZRAVE 5, B X PNP 431 HAT R AF 6 AP, H AR PNP 435 BNl £/ 2 fa] HAT JLfaf DU 00,

VWL pH 5% PNP@TIO,/PAVD NPs [ 45 #4) 5 RE, 317 5211 TiO,/PNP-MIP NPs/GFC (¥ 6L PEBE
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Fig. 5 (a) Mean diameter and Zeta potential of PNP@TiO,/PAVD NPs in aqueous solution with different pH values; (b) Removal rate of PNP
by TiO,/PNP-MIP NPs/GFCs at different pH values

AN[F pH T, TiO2/PNP-MIP NPs/GFC Xf PNP 3[4 52 M 4n &l 5(b) B . B pH M 7 #5m %] 10, PNP
() 2 s N 78.50% 32 I 38 N F] 97.57%; 1 i % pH M 10 58 A0 2 11, PNP (19 25 B R M 97.57% X F [
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K, PNP@TiO»/PAVD NPs i1 3t 5 ) PAVD 73 + £ %% H o 2D, DT ER 38 457 85 98 20, 7 B TiOo/PNP-MIP
NPs/GFC X} PNP LFRFFEAL. B, 7E/52escgah, i 4 pH 4 10 i PNP@TiO»/PAVD NPs > ffil £ TiO,/PNP-
MIP NPs/GFC.,

TiOo/PNP-MIP NPs/GFC Y L #5 1: £5 B #5521 B b5 15 4 W1 19 L BR &3 . TiOo/PNP-MIP NPs/GFC Efl13fk
25 HAT HFRSrF PNP TR . R/ANFIZE RO, FETE B 25 A ik fe b, /NRUST Y PNP 43 F1R 45 5) 28 i PAVD
NPs 1 AR 23 [ . R 7 BF5E 145 1Y TiOo/PNP-MIP NPs/GFC X} PNP [k £4E, 163% 1 5 PNP 454 AR LAY
AHLIG YY) HQ 47 Y6REM# . TiOo/PNP-MIP NPs/GFC Xf PNP il HQ A [a] Y6 fift ik [a] i 25BN & 6(a) fir s .
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Fig. 6 (a) Selectivity and (b) cyclic stability of TiO,/PNP-MIP NPs/GFC
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LA T 4 h 4 TiOo/PNP-MIP NPs/GFC X PNP 1 22 B %07t 5 F % HQ (19 & BR K, i 3% B il £ 19 TiO/PNP-
MIP NPs/GFC HA R4 ryiR B8k .

TiO»/PNP-MIP NPs/GFC ¥ e et . WK 6(b) Urn . Zead 11 IOGFEMEIEER, PNP fRFEFE M 100% B
T B F] 91.30%, # B TiOo/PNP-MIP NPs/GFC B A K 4f 0 R M N &2 i F M . Zead 38 12 OGRS 6 38
Jo, RFERBEE 79.0% . N FEHBTTREREE, &R T5IAT 2 E RS, 2 BRI 188 451
W H B A T A SR A G B RY, TiO,/PNP-MIP NPs A] DAAR G- 6 B 7E GFC FIf B A S % .

3 & g

(1) LA PAVD, #iti 5>+ PNP 5645 TiO, 1E R 41 86 3 7T, FE/K B rh 2L 41 25 F i PNP@TiO»/PAVD
NPs; ¥ PNP@TiO»/PAVD NPs i@ i T FL s 18 1 81 GFC L, #l % TiO/PNP-MIP NPs/GFC, F T 6 fi: 1k figt
PNP,

(2) PNP@TiO»/PAVD NPs i H 422 50 nm [ A FLIERR, JT il 48 19 TiOo/PNP-MIP NPs/GFC % PNP ) %
FRAEIA 97.57%, HAEMRSEBRARH B PNP 43+ J7 1H 2R 30 O0 5 p s M | BEREPE RN &2 F HIM:, AT DUAE I
S P R K BRI K T A E TS A

(3) A SCHTFY S T B Ak 3 35 41 4k SR 7E PNP AR A b BUAS T 00 5 0 R &, (ELAE 43 BRI U5 - & 4E LA
KA U RIE T ML 5 1o 1 7 0 — R R
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