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AKTHBHICTH KaTajizaropa

YacTtoTa oboporTis Yucno oboporis
(turnover frequency) (tfurnover number)

Yucno wuuknis (umcno monekyn TToBHa  aKTUBHICTb  Kartanisatopa
cybcTpaTty), WO npopearyeasno Ha MNPOTArOM BCbOrO TepMiHY WOro
OAHOMY  AKTUBHOMY  LeHTpi eKkcnnyarauii i AOpiBHFOE MOBHOMY
KaTanizatopa B OAUHULIFO Yacy YUCNY KATAaNITUYHUX LUKNIB Ha

OAHOMY GKTUBHOMY LIEHTpiI
1 N(cybcerp. N (cy6ertp.
ToF = 1 M(evoerp). TON = 2eY0e) _ 1oy
t N(kar.) N(xar.)
KATAJII3ATOP TOR BTA30BIN ®A3I TOF B PIJIKINA ®A3I
Ni 2:0 0.35
Rh 6.1 1.3
Pd 3.2 1.5
Pt 2.8 0.6

* Peakuiqa rinpyBaHHS LIMKINOreKCeHy



AKTHBHICTH I'eTEPOreHHOI0 KaraJji3aropa
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KarTaJjiz Ha HAaHOYACTOUKAX

3pa3ok KaTaji3aropa [ToBepxHs KoHCcTaHTH MIBUIKOCTI
1 r Pt, cm?
Ha |l r Pt Ha 1 cM? To-
BepxHi Pt k*10?
IInarnHa HaA CcHIIIKareml 3,0%10° 1,1*10° 0,37
(0,2% Pt)
[raTiHAa HAa CHWITIKAreli 7,0%10° 2.8%10° 0,40
(0,5% Pt)
['yOuara mniaTvHa 1,7%10° 3,9 0,23
ITpoBosioka (0,1 Mm) 20,6 0,054 0,26
CiTka 22,6 0,11 0,49
doabra 6.9 0,12 1,74
Pd/AlO, PUALO,

\
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“HO3UTHUBHUMN
Rh/AL,O, pO3MIpHUI €(EKT

.
>

10 HM — <5 HM 8 HM — <3 HM

20 HM — <5 HM

“HeraTUBHUU
pPO3MIpHHUI €(EeKT

“HyITbOBUN
pO3MIpHUI €(EKT



[InToMa akKTUBHICThH KaTaiizaTopa

KarTaJjiz Ha HAaHOYACTOUKAX

Peakmii, niist IKux
HEe0OX1THO
MOJ1()YHKI[IOHAJIbHI
LEHTPHU

CTpYyKTYpHO-HEUYTINUBI pEAKIIli
\ (I1.a. — MOHOSICPHI YTBOPEHHS)

CTpyKTYpHO-4YyTJIMBI peaKIiii
(11.a. — MOJISICPHI YTBOPECHHS)

Po3Mip HaHOYACTOYOK



Ilapamerpu KaraJizaTopa

Model Catalysis

OpienTaliist T2 po3Mip

PosmipHuii epexr

YacToukKd - e
dopwma Ta CTpyKTYpa, T O e Hudys3iitHi epextu
nedekTn @ o—— AP
"-e-=--.. ['eOMETpHUYHI €EKTU
CtpykTypa HOCId
‘g
Crpykrypa Ta

- EnexkTpoHH1 eeKTH

. Edektu Ta BIuuB
’ HOCIS

PO3MIILIEHHS] OTPYTHU

Tun 1 po3mineHHs
IIPOMOYTEPIB N
pOMOYTEP =

J. Libuda, et al., Monatshefte fir Chemie, 136 (2005) 59-75] !



OKHCHEHHS Ya/JHOI0 ra3y Ha 30JI0THX KaraJji3zaropax
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Po3MipHI e(peKTH B HAHOKATATI31
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BnuiuB po3mipy Ha npukJiaai okucHennss CO na HY Au
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PoJib BiACTAaHI MiK YacTOUYKAMHU
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PoJjib hopMH HAHOYACTOUYKH

(111)&(100)
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nanoplates nanospheres nanocubes
Silver nanocatalysts
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~200nm

Specific reaction rate (10 mol m>h™")




PoJib HOCISI Y HAHOKATAJII3]

HanouacTouku 30/10Ta
Ha noBepxHl MgO s

MoxnrBa CTPpyKTypa akKTUBHOIO '
LEHTPY:

KOBT1— IIEpIIIMKA MOHOIIIap Au,

YEpPBOHI - IPYTHH.




OKHCHO-BiJTHOBHI peakuil
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KaraJi3 Ha HAaHOYACTOUKAX




biMeTaniuH1 KIacTepu: MOJICKYISIPHUN TU3ailH aKTUBHUX LIEHTPIB




biMmeTamiun1 k1acTepu: eeKkT aHcaMOIIo

(a) —_—

Immobilisation
t %

(b) Solute element

FeCOpi CUpgRURy Pd 5 Cdg Re | PL, Bi

Fe o 0e000. 000
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Host element
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bimeTaniyHi HaHoKaTani3aTopu B MOPUCTUX CUCTEMAX
PdsRug in Mesoporous SiO,

Perpendicular to hexagonal axis Along hexagonal axis

| 10 nm | 10 nm
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KaraJi3 po3kiiaay Boau

Photoelectrochemial Water Splitting

Photoanode:
2H,0 + 4h—> 0, + 4H"

Cathode:
4H* + 4e — 2H,

ZHO —"0O % 2H
Inputs: sunlight and water

Outputs: hydrogen and oxygen

Sustainable and environmentally benign
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Karasaszaropu

Efficient Oveall Water Splitting by NiO/NaTaO;:La

H, and O, bubble

Effective separation of H,
from O, evolution site by
surface nanostep structure

200W Hg-Xe (UV light)

NiO/NaTaO,:La

pasted on the glass plate S

Quantum yield of NiO/NaTaO,:La photocatalyst: 56% at 270nm
——> NiO/NaTaO,.La shows the highest activity for water splitting

But, it can not utilize the sunlight due to the wide bandgap
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MexaHI3Mm
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KopoTki HOTaTKH

l. BiJII)EiCTB KaTaji3aTopiB |
reTepo Oro  kKaramszy — 1€ o .
HaHOIIE[KI/I METaJly Ha OKCUJIHOMY S Pa—
HOC

2. AKTHMBHICTH Ta CCJ%CKTI/IBHICTB

KaTaji3aropa MOzKe 3HaanHc‘\,
pPO3MIPOM HAHOYACTOYOK" (PO3MIPHO-

YyTAMBI peakiii), NpUpomoI0 HOCIs,

MOp(OJIOTi€Xd  HAHOYACTOYOK  Ta

IIPHPOJIOIO cy6cm?f M
3. CeﬂeKTHBHwT MCBOH‘TI/IX
KaTaJzar MOKE€ PEryJHOBATUCS
p03M1p0M(©p Ta IIPUPOJIOK CaMOl

MaTpHII]L.

' Power '




1.

Jliteparypa:
Justin B. Sambur and Peng Chen, Annu. Rev. Phys. Chem. 2014.

65:3'95“—"4}22. y 9
—3150.

ﬁiﬁrﬁoldan Cuenya // Thin Solid Films 518 (2010)
R. Narayanan // Green Chemistry Letters and Reviews, Vol. 5, No.

4,2012, P.707-725. Q ‘

Zhi-cheng Zhang, Biao un Wang //Chem. Soc. Rev. - Chem.
Soc. Rev.,2014,43, 7870-7886.

byxtusapos B.M. Cnuapko M.I. Metamimdeckne CUCTEMBI B

a » A
KaTajmse // chexn@IMHH — 200‘(2) —c.168. A
o e

fr \\
\ J

e S

23



