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fiz £, 1% (TEOS) . N,N-— ! & HI i iz (DMF) |, H iR
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(XRD, H 4% JEOL /A &) D/max 2550 VB/PC il ) , X
SO CH TSN (XPS, 3% E Thermo Fisher Scientific
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% BRI S 14 mg H;BTC () 8 mL FA IR 4
Yy, k2 it 30 min, BHS, BHE A W5 2 100 mL
R VAT M AT R R SO A2 H, 120 °CTF U 24 he
SN A5 R JE WA 9 &5 6 AT DM ) S 3 Tk
5, FEF 100 °C EZ5 T8 2 h, ;2445 %] MOF-808@
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Kl 1 (a) SiO, < #E Ik SEM [&l; (b) MOF-808 (1) SEM &5 (c) SiO, < #E i 9 TEM &5 (d) MOF-808 (1) TEMIXl; (¢) MOF-808@
SiO, ) TEM [&l{4; (f) TiO/MOF-808@SiO,@Fe(0) 1Y) SEM &4 K EDS 434t

Fig. 1 (a) SEM of SiO, aerogel; (b) SEM of MOF-808; (c) TEM of SiO, aerogel; (d) TEM of MOF-808; (¢) TEM of MOF-808@SiO,; (f)
SEM of TiO,/MOF-808@SiO,@Fe(0); and EDS analysis of corresponding elements
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| Ti. Fe JURTEBEM R 15 404, IESE T TiO,
55 Fe(0) P gk, ARAME] Zr STTRF S, #E A
HALT MOF 4544 N FRAR BRI
2.2 XRD 5 FT-IR FR1E

i & 2(a) AT 15, MOF-808 7£ 8.63°F1 9.95°4h &
PUAFAE XRD 117 5 0, 7745 SCEk i ", Si0,-COOH
TE 20°~30°0H] (1 7% g 2 W] AR A8 450, 24
¥ MOF-808@SiO, [FIFFE T MOF-808 FEiFI&A1 SiO,
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X)L 2 B 1666 e (RTR C =014 ) 1 1643 cm™
(BERe C=0 {4 ) Hr Wi, UE 52 1 2 e Ak 5 92

Fefbl2,

& 2(d) TT 45, 2500~3 100 em™ 4b ¥ Jit 5 I 1
T 2 P B A 3R 9% 3 04 (1620, 1436 em™) FUETE, 3
MR = R AR AL T e 2 R VIHFE), 650 cm ™! ik
L Ze—O PR NEIESL T Zr*' 5 Si0,-COOH J2
T IHE o7 5824, 18] 2(e) SR WA BHI A C—H i 4 4
(2956 cm™) . MOF-808 & MEZ)(1598., 1436cm™)
K Si0, S B FHEIE (1115, 775, 477 cm™) . {H1%
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fit 711.01, 713.2, 719.9 eV Al 725.51 e VA HFAE 16 2 HH
BRANK IR 2 0 7 5 AR A2 (W HESH FeO. FeOOH,,
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Fig.2 (a) XRD patterns of SiO,-COOH, MOF-808 and MOF-808@SiO,; (b) XRD patterns TiO, and TiO,/MOF-808@SiO,@Fe(0); FT-IR
images of Si0,-COOH (c), MOF-808 (d), MOF-808@SiO,. TiO,/MOF-808@SiO, and TiO,/MOF-808@SiO,@Fe(0) ()
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Fig.3 XPS image of TiOy/MOF-808@SiO,@Fe(0)
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W il 25 (c) Si0, 15 MOF-808@SiO, L4273 1 i £€; (d) TiO,/MOF-808@SiO, 15 TiO,/MOF-808@SiO,@Fe(0) {427}

Aii 1 £k

Fig.4 N, adsorption and desorption curves of SiO, and MOF-808@SiO, (a), TiO,/MOF-808@SiO, and TiO,/MOF-808@SiO,@Fe(0) (b);
Pore size distribution curve of SiO, and MOF-808@SiO, (c), TiO,/MOF-808@SiO, and TiO,/MOF-808@SiO,@Fe(0) (d)
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Fig. 5 Effects of different photocatalyst systems on TCA
removal rate

WA 3 A 87.7%, Wik LT TiO,@Fe(0)/Fe*'/UV fA
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Fig. 7 Effect of pH on TCA removal rate
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Zero-Valent Iron/TiO, Supported on MOF Aerogel for Photo-
Fenton Degradation of Trichloroacetic Acid

LIU Zhenyuan', WANG Lei', WANG Chengyin’, YANG Yuxiang'
(1. School of Chemistry and Molecular Engineering, East China University of Science and Technology,
Shanghai 200237, China; 2. College of Chemistry and Chemical Engineering, Yangzhou University,
Yangzhou 225002, Jiangsu, China)

Abstract: To address the limitations of conventional remediation techniques and fully harness the synergistic
potential of advanced oxidation processes (AOPs), this study developed a novel photocatalytic system, TiO,/MOF-
808@Si0,@Fe(0), for the efficient degradation of trichloroacetic acid (TCA) under UV irradiation. The composite
catalyst was synthesized via a multi-step procedure: first, a hierarchically porous SiO, aerogel support was prepared by
the sol-gel method; next, MOF-808 nanocrystals were grown in situ within the aerogel matrix; then, UV-responsive
TiO, nanoparticles were deposited; and finally, zero-valent iron (Fe(0)) was immobilized to activate the photo-Fenton
pathway. This composite architecture combines the high specific surface area and structural stability of the SiO,
aerogel, the adsorptive porosity of MOF-808, the photocatalytic efficiency of TiO,, and the reductive capacity of zero-
valent iron. Experimental results show that at pH 6 and 45 °C, using 50 mL of 10 mg/L TCA solution, the system
achieved a high TCA degradation rate of approximately 94.2%. This high performance is attributed to synergistic
interactions among Fe*', Fe(0), and TiO,, which together enable efficient TCA mineralization. The system thus
represents a novel and promising technological platform for the removal of recalcitrant organochlorine compounds in
water treatment.

Key words: Fenton reaction; TCA degradation; advanced oxidation—reduction process; TiO,; MOF-aerogel
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