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Hydrogen-Evolving CNT-Photocatalysts for Effective Use of Solar Energy
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Single-walled carbon nanotube (SWCNT%/TiOZ hybrids were synthesized using 1,
10-bis(decyloxy)decane-core PAMAM dendrimer as a molecular glue. Upon photoirradiation of a water
dispersion of SWCNT/Ti02 hybrids with visible light (> 422 nm), the hydrogen evolution reaction
proceeded at a rate of 0.95 mmol/h in the presence of a sacrificial agent (1-benzyl-1,
4-dihydronicotinamide, BNAH). External quantum yields (EQYs) of the hydrogen production reaction
photosensitized by (6,5), (7,5), and (8,3) tubes were estimated to be 5.5%, 3.6%, and 2.2%,
respectively, using monochromatic lights corresponding to their E22 absorptions (570 nm, 650 nm, and
680 nm). This order of EQYs (i.e., (6,5) > (7,5) > (8,3)SWCNTs) exhibited the dependence on the C2
energy level of SWCNT for EQY and proved the hot electron extraction pathway.
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Figure 1. Fabrication of the SWCNT/BDD-dendrimer(COOH).
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Figure 2. Fabrication of the SWCNT/TiO,/Pt nanohybrids.

SWCNT/F > R U ~—s~A 7 U v Rid Figure | [ZR T HETAK L7z, 220 ARBREICA
2K (5 mL), SWCNTs (1 mg), 3 L OXBDD-dendrimer (1 mg) ZH1%, HHE KBS %
4 W17 72, £ D%, 3000 G T 30 wEOELTEEZITY, BREAED LB D
SWCNT/BDD-dendrimer 7380 & 157=, Z D/ A 7 U v RiZ SWCNT D F [ (2 MEREA R & B
FEDEW COy A EREIRL E LT H o7 B & DTS 3 HIFF T & 5, TiO2 (25 mg)
ki mnm g4 (V) BB/S/KY) (HaPtCls-6H,0) (1 wt%) % CH30H (2. 5mL), H,O (22.5
mL) [ZINZ 7%, PtCle 226 Pt ~MIEITLT D721, A (300 W Xe Lamp) % 4 HREfE] PR
FHU. EEAEIZED TiO/Pt ZER L7-, TiO/Pt & SWCNT & O#EA{LIE Figure 2 127”7
1 TIT - 7=, TiOo/Pt (10 mg) & SWCNT/BDD-dendrimer 438G (125 pmol, SWCNT & A &
mg) & A AR (10mL) (T AV, 30 M8 Loz, Jeim LA A4 2 22Kk Cleid LTz,
D%, —WHLE S & SWCNT/TIOy/Pt 24372, SWCNT/TIOo/Pt ™A 7 U v RO,



ROWIL ALY~ T L o> THEFR LT-, SWCNT/TiOo/Pt DL A 227 KL TlE. 500-700 nm
\Z SWCNT (233 DR 72 IS Bld, /~A 7 U » RHIZ SWCONT BNFET H 2 &N
IRE T,

A =570 nm (6,5)

0.8

o

0.6

@ IS
Abs.
o
EQY

0.4

.‘.‘ DZ ‘ I_r
T T T T T T 0

05 10 15 20 25 30 35 400 450 500 550 600 650 700 750 800

Amount of H, evolved (pmol)
N
[ ]

o

o

ol
o

Time (h) Wavelength (nm)

Figure 3. (a) Time course of the H, evolution under irradiation at 570 nm (Ex of
(6,5 SWCNT; e), 650 nm (E»2 of the (7,5 SWCNT; m), and 680 nm (Exn of the
(8,3)SWCNT; A). (b) Absorption spectrum of (6,5)/dendrimer, and action spectra for H»
evolution from water using SWCNT/TiO2/Pt hybrids photocatalyst.
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