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PeakunoHHasa 30Ha — Ha mexda3Houn rpaHuue
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[eTeporeHHbIU KaTanusa Surface Science
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Journal of Molecular Catalysis A: Chemucal 182-183 (2002) 5-16

Heterogeneous catalysis on atomic scale

Gerhard Ertl*

Fritz-Haber-Institut der Max-Flanck-Gesellschafi, Faradayweg 4-6, [)- 14195 Berlin, Germany

“Most finely divided catalysts must have structures of
great complexity. In order to simplify our theoretical
consideration of reactions at surfaces, let us confine
our attention to reactions on plane surfaces. If the
principles in this case are well understood, it should
then be possible to extend the theory to the case of
porous bodies. In general, we should look upon the

surface as consisting of a checkerboard ...”

I Langmuir, Trans. Faraday Soc. 17 (1922), 607

. i ; i j N3 HoBenesckon nekumm (2007),
Ru(0001): Residence times at various distances d http://www.nobelprize.ora/

to neighbouring adatom T [ms] at 300 K nobel prizes/chemistry/laureates/
dfa, 3 2 V7 3 oo 2007/ertl-lecture.html
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dusnyeckas xmmma: obpatnmas agcopbums
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dusnyeckasa xMumms: n3oTepMbl aacopoLnm

Cwm. C.J1.KnnepmaH, BBegeHne B KNHETUKY reTEPOreHHbIX KaTarnmMTU4eCcKnx
peakuun, M., Hayka, 1964, rnasa lll.
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dPusnyeckas Xumms: o6bLEKTbl (KaTanmsaTophbl)

Loading = « 3arpy3ka» (mac.% vnu r/cM2 reom.)

Catalyst /support Pt loading /%  Particle size nm
lon-exchanged /oxidized C 3.5 1.20+0.4
Impregnated /C 4.4 1.70+ (15
Colloidal “Turkevich™ /C 5.5 2.504+0.9
Collmdal “Bonnemann™ /C 3.7 2.10+1
Sintered impregnated /C 4.0 780425
YaenbHas (specific) akTUBHOCTb: l
CKOPOCTb Ha I UJSIN Ha CM?
MCTUHHOW NOBEPXHOCTU KaTanusartopa Pa3mepHbIe/«CTPYKTYPHbIE»
adopekTbl
cTnHHas noBepxHOCTL He Bcerga «ONEKTPOHHbIE» 3 PEKTDI
paBHa CyMMe NOBEPXHOCTEN

yacTuy, (ObiBatoT ONOYHbIE KaTanusaTopbl)



PusnyeckKkasa XMMuA:. <CTPYKTYPHbIe» nHeprnpetTaumm pasmepHbix adpcpekToB

Nontopak O.M., BopoHuH B.C.
MuTtoaapusa Kak HOBbI METOA N3YYEHNST aKTUBHbIX LEHTPOB KPUCTANINYECKUX
kaTanusaTtopoB.- XK. ®u3. Xum., 1966, 1. XL, Bbin. U, 2671-2687.

Kinetic analysis of cluster size dependent activity and selectivity

Dmitry Yu. Murzin * Journal of Catalysis 276 (2010) 85-91
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Surface Science:
cdoToaMUCCNOHHAA INEeKTPOHHaA MUKpockonus (PEEM)

H.H. Rotermund. W. Engel. M. Kordesch. and G. Ertl,
Nature (London) 343, 355 (1990).

Rh Pt

[1lpocTpaHCTBEHHOE pa3peLleHune:
~ 1 MKM

Pas3pelueHne no BpemMeHun: ~ 1 mc

PRL 86 (2001) 6038 - 6041



3oHaoBasi MUKpocKonusa: hakTopbl, onpeaensaoLwme nokanbHOCTb
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CTM: npeBpaweHns agcopbupoBaHHbIX MOJIEKYI
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J. Amer. Chem. Soc. 131 (2009) 7344



IETS, inelastic tunneling spectroscopy:
KoriebaHusa aacopoumpoBaHHbIX MOJEKY
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PRL 82 (1999) 1724 - 1727



Surface Science: noBepxHocTHas Andpy3uns, KOCBEHHbIe AaHHbIe

PacyeT no TtemnepartypHoOn 3aBUCUMOCTHU
CKOPOCTU pOCTa OCTPOBKOB
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Surface Sci 601 (2007) 728



Surface Science: noBepxHocTHasi auddy3us, aneMmeHTapHble COObITUSA

N3 CTaTUCTUKU
CMeLLeHnn

[BMKeHns1 C BO3BPAaTOM — Ha NOBEPXHOCTSIX
BbICOKOMHAEKCHbIX rpaHen MOHOKPUCTAarnoB
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Activation energy  Frequency prefactor
E (eV) v (s7™)
Single jumps a 0.84+0.06 2.2(x 11,3 100
Double jumps B8 1. 44+0.13 7.0(x127.3%) = 107
Rebound jumps B 1.03+0.06 14010, 3% = 106
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Phys. Rev. B 74 (2006) 153406



