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Abstract

The Si0.@Ti-glycerol precursor was obtained by solvothermal treatment in polyol reaction sys-
tem by hard template method. Pores-enriched anatase TiO: was obtained by etching SiO, with
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NaOH. Cu/TiO; and Ag/TiO, composites were successfully prepared through deposition of metal
particles (Cu and Ag) by NaBH,4 reduction method. The composition and structure of the prepared
materials were confirmed by X-ray powder diffraction (XRD), X-ray photoelectron spectroscopy
(XPS), scanning electron microscopy (SEM) and ultraviolet-visible diffuse reflection spectroscopy
(UV-DRS). The results of photocatalytic CO; reduction showed that the introduction of Cu and Ag
promoted CO; reduction. The production of Cu/TiO; and Ag/TiO. photocatalyzed CO; reduction of
CH4 reached 2.52 and 9.41 pmol-g-1-h-1, respectively, which were 5.5 and 20.5 times that of single
TiO2. Moreover, Ag/TiO; improved the CO yield. The photoelectrochemical test results suggested
that the introduction of metal could change the semiconductor band structure, form a Schottky
junction, promote charges separation, and provide more electrons for the CO; reduction process,
thus enhancing the photocatalytic reduction efficiency.
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FRIREE ) H ™ E . CO, MR — i DL AR 25 S0k, PR AE AR E 1 C=0 BEAT LA ABEIE IR 3] [4].
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Figure 1. Fabrication approaches of the composites

L MRRRIT A ALk

SiO, HEMR I 4 [27]: AW: 9 mL & /K5 16.25 mL /K AFERA, BN 24.75 mL X5 F/K, @i
Pt 5 mine B ¥: 4.5 mL TEOS 5 45.5 mL Jo/K ZEHR G, #8775 5 mine B BN A MACHESIHE: 2 he /K
Te=IK, BEVE—IR, B OUWERF=M[25] [26].

TiO, #ll%%: LL Si0, NAEREAR , REUBRAHREH] % Ti0,. K 0.8 g Si0, H A 0T 30 mL 5 A EEAT 30 mL
Hiid, SN 2 mL TBT, #7455 min, $iFE 30 min 58N 100 mL &P EEH 180°C M 12 he FTfF7 =4
KBEZWJE I 100 mL 253 -F7K, JIA 5 mL 6 mol/L NaOH ¥, 95°CIHli 2 h, FE¥kIe =ik, EEdk
—IX, 60°CTJEE[25] [26].

Cw/TiO, fill#: 0.1 g TiO, A 3T 40 mL £ B 17K, fIA—3E &K 0.1 mol/L CuCly2H,0 W&,
b6 /54 8.3 mg NaBH, ¥ T 10 mL £ B F/KHFIMANIRE AR A, Bk 3 h, KERFMH, EE—R AEX
TE. 24 CuCly-2H,0 IIANKIEFRE 518 25, 634 156 pL B, XERNAFRIHIFRC A Cu/Ti0,-0.16%-
CwTi0,-0.4%- Cw/TiO,-1%, HA1 0.16% 0.4%F1 1%f0F% Cu 5 TiO, HIX} i & HAE

Ag/TiO, il #%: 0.1 g TiO, B A /LT 40 mL KBS Tk, IIA—E &N 0.1 mol/L AgNO; &, ¥
16 mg NaBH, ¥ - 10 mL 2 B F /K IR SRS, #idE 3h, AKse ek, Bt —k, BT TE. 4
AgNO; IMAFIARR S0y 47, 93, 233 uL B, XFRATEM AIFRIC N Ag/TiOy-0.5% Ag/TiOx-1%-
Ag/Ti0,-2.5%, 1 0.5%. 1% 2.5%0F% Ag 5 TiO, X} & b il .
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T B (SEM)MLEFE i I TE SRS B o 840 - B UL [ S (UV-DRS) I 1 FH -0 5 ol 27 IR AL P 7 o
6 HL AN B AL 2 BT R AR = AR RS i, B2 % Fa bl . Hg/Hg,Cl, - S it A iRk
F FTO S B N TAE M. 28 - M4 FE (Mott-Schkotty) A N & Ag/AgCl M AS LR, J
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AL COL I JEILIGMNR: BALRPBHGIR S, EA/KSH&ME T AT, ¥ 10 mL 258 F/K AR B
KA, 50 mg MAFIE A HT 1| mL LB FKEEABEEIMp, FE TP, @30 min &2
CO, Sk, HEH TS, FE P, 1 mL SN2 S MFT N ERE, TFE el G A1 1 h BL—Ik
A, IEUE S IR B TS I T AR B AT JE S Ak B
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Figure 2. XRD patterns of (a) Cu/TiO, and (b) Ag/TiO, composites
[& 2. (a) Cw/TiO, F(b) Ag/TiO, E&#HH}8Y XRD

AN - ] L8 S ERT TiO, Cu/TiO, K Ag/TiO, HIFEW IS M B HEAT RAE, 114 3(a) A1 3(b)
FizR, ATLAMEER], XT3 —1) TiO,, Fi#E CwTiO, B AR R Cu Fudk & i i HL s ke s 12 i iy v] I
HEX A, SN Cw/Tio, ML, 7E Ag/TiO, B-A MRS 1m) v W' 77 el A% (A SE I 2 . A&
3y LLEH, EAEMETEE Ag MEENIGA, TR0 FEIZEIE K, XEMRTHRERE Ag T
A UL BRI AR BRI G R E . B R AE T B TR AR(SPRYSIN. . FIALE TR W] Cw/TiO, Fl
Ag/TiO, IR, #5300 7 & J8(Cu. Ag)I 7k AT LARY 3R TiO, [ IIE .

1.01(a) ——Tio, 1.04 (b) ——Tio,
. —o— Cuw/Ti0,-0.16% . —o— Ag/Ti0,-0.5%
'50.84 —— Cu/Ti0,-0.4% — 0.8 —— A/TIO,1.0%
< —— Cu/Ti0,-1.0% g —v— Ag/Ti0,-2.5%
—0.6 — 0.6
i ! :
3204 B 0.4+
o2l ’ = 021 %:’M\M:::
X N o
0.0 W 0.0+ i
200 300 400 500 600 700 800 200 300 400 500 600 700 800
\ \‘ L/
K [nm)] K [nm]
Figure 3. UV-DRS spectra of (a) Cu/TiO, and (b) Ag/TiO, composites
[ 3. (a) Cw/TiO, F(b) Ag/TiO, EEMEIHIES - AT I8 R HF &
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Figure 4. CO, reduction performances of (a) Cu/TiO, and (b) Ag/TiO, composites
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BEATHE— R FE . WA S(a) K] S(b)FTaR, P& BE R RoR Si0, N EA B 5 0 BUR 9K BROIRAORL, 2 1
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Figure 6. (a-c) SEM images of Cu/Ti0,-0.4%; (d) EDX mapping images Cu/Ti0,-0.4%; (e) O, (f) Ti, (g) Cu elements; (h-j)
SEM images of Ag/TiO,-1%; (k) EDX mapping images of Ag/Ti0,-1%; (1) O, (m) Ti, (n) Ag elements
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Figure 7. (a) Mott-Schottky curves, (b) photocurrent density, and (c) electrochemical impedance spectroscopy of the materials
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BT 10 23 B 2805 0T LA D' FL AR 1 ot 2 i P88 Sk el i, ' PR T 08 5 R e vy, R T I 0 S R R
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MEH BT, — RS, BN ETCERRHMRIBRBTEUN, I B Rl kR, R
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