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Metal nanoparticles/semiconductor photocatalysts for hypochlorous acid from salt
water and air
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We synthesized Au/AgCl catalysts, in which gold (Au) particles were
supported on silver chloride (AgCl), a chlorine-containing semiconductor powder. Au particles absorb
visible light due to the localized surface plasmon resonance and generate hot holes and hot
electrons. We discovered that a new method for generating hypochlorous acid (HCIO) is possible by
sunlight irradiation of the catalyst suspended in chloride solutions under air atmosphere. We found
that the reaction proceeds by a mechanism in which the lattice chloride ions of AgCl are oxidized
by hot holes generated by plasmon-activated Au particles to produce HCIO, and the eliminated lattice
chloride ions are compensated from the solution. We evaluated the potential of the catalyst for
artgfigial photosynthesis on the basis of catalyst synthesis, photocatalytic activity, and
mechanisms.
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(B03K)), (b) B L, (c) BE., (d) T =L/EMA 24 B OIS IZ X 0 £ 5 172 HCIO KK
(@) 23 AR LTCH B DT

SRURIS % R U RSSO N TR E L CDRT g —~ 2 A& G372, Figure 4a (A)
R K 91T, K (550 mM NaCl #i%) 1T Aupr/AgCl il 2 il S, 22 il S ER0 5
SRS DAY (300-2500 nm) A FREHS2 & 0 SOSHIHIZIZ HCIO 23%h3 X < ARk 5 23,

FOBERBITEITHT 5, 2L, AR L7Z HCIO NEEA N EZWRINT 5 Z LI2 L0 ARLTL
FH LIk D, FOEH, KB RLF—Z5H# (Solar-to-chemical conversion: SCC) =& % BRI
RefE] & & IS KIBIZHAD 5, —J7, @TrRT LI, BEKEED S ¥ E Ty LT
(420-2500 nm) JEIRS 21T 5 7235411, I O HCIO JE 13 RS REREIC 6h L CIERRAYICHE
M %, 24 KO YEHRE 21T - 724854 O HCIO 1L 38ppm TH Y, T E TlolE sk
fRIBEROSR DT Tl b B WVIRE CTh o 7o, £/, Z ORISR (WHO) 2 HELET 5|
BB OFEE O T2 DIfE <& HCIO BE B ppm LI L) % KiEIZ ER-> T\, 223, 3ppm
PLE® HCIO ¥HRIE, 1HYKRRM. L BT KIZEENDZ < OMEL T AV ADORKHE - M3
HhThHDHIENERMCHLMERINTND, £, ZOHE, SCC R E R L TH
FIEEET, 0.03%DEE M L=, L2 -> T, =X AX—EfKE (NLEAR) 23R
F<EDDLZ ERDMND,



—J7. MR T X, ALK (RO Ly Ry —Y)u b &2 KICERSE2ER) 2 HnT
FEMIE SIS 24T = 7o B IE S EE L < il S35, 8 2 ORIy DB EZ T & 2 A,
HCO;—8 L SO BFET DG A I KBSl STz, £/, b+ DFET
TCVHRIEZITY &, B CLOMLERN YA 7V E2ENRD T EICREITNSLSRD 2 &V
WENTz, T, BiEEL 72 CHicxt LC HCOs—8 LU SO MBI S LT L E W,
ERMEREN LD D EEZOND,

F 72, Figure 4b [T L 12, HFKEDLOERMLIZETE (b)), Z0OFE (o), 7 =244 (d)
. 52 HCIO ¥R (24 5[], @) 123 HREIR L2 Z A, ENDHEAINTND Z &3k
ST, LTehy o T AMMIBESSIZ X0+ - TEREH O & 5 HCIO ik % Al T &
DT NGB,

FREOFER LV . AUAQCI YRz 0 | K & BRI D ISRRE ) D B D IEFED HCIO %
WERETEDZ B ghoT, EIRO X 912 BREEA A L OWEA A > 70 & O AR 413 HCIO
ARIEEZ D SETLE I, WKREEZFEHTHZ LI TERVA, ZM7REK, 7250
RG] © & 2 AREA T H 7272 HCIO AR EMfIcRn 9 5 E2 6N 5,



1 1 0 1

Yasuhiro Shiraishi, Yoshifumi Shimabukuro, Kaho Shima, Satoshi Ichikawa, Shunsuke Tanaka, and 3

Takayuki Hirai

Sunlight-Driven Generation of Hypochlorous Acid on Plasmonic Au/AgCl Catalysts in Aerated 2023

Chloride Solution

JACS Au 1403-1412
DOl

10.1021/jacsau.-3c00066

Au/AgCl

2022

2022

Au/AgCl

103

2023

Au AgCl

42

2021




Au/AgCl

128
2021
102
2022
Au/AgCl
104
2024

http://www.cheng.es.osaka-u.ac.jp/hirailab/home.html




(Shiraishi Yasuhiro)

(70343259)

(14401)




