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Jèma 1. Ektim ste to sq ma el�qisth enèrgeia gia nanoswmat�dia

MgO. To ulikì autì èqei dom  NaCl me plegmatik  stajer� 0.21 nm. Oienèrgeie sunoq  tou stereoÔ Mg kai tou mor�ou O2 e�nai 147 kJ/mol kai250 kJ/mol, ant�stoiqa.Jèma 2. Se èna udatikì di�luma nanoswmatid�wn qrusoÔ akt�na r=10
nm buj�zoume mia metallik  epif�neia se jermokras�a 25 oC. 'Estw ìti taswmat�dia e�nai sterik� stajeropoihmèna ¸ste na elaqistopoioÔntai oi el-ktikè allhlepidr�sei van der Waals metaxÔ tou, en¸ kuriarqoÔn metaxÔswmatid�wn kai epif�neia. H dunamik  enèrgeia allhlep�drash swmatid�wn-epif�neia e�nai Va = −
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, ìpou H = 10−19 J h stajer� Hamaker. An hprosrìfhsh swmatid�wn sthn epif�neia akolouje� thn isìjermh Langmuir,
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eE1/kBT ,upolog�ste to posostì k�luyh th epif�neia me swmat�dia an to kl�smaìgkou twn swmatid�wn sto di�luma e�nai 0.2 kaj¸ ep�sh kai to mègistojewrhtik� posostì k�luyh (gia mègisto kl�sma ìgkou). Jewr ste ìti to
cB e�nai to kl�sma ìgkou. D�netai: kB=1.38×10−23 J/K, α1=0.1 kai b1=1.Jèma 3. Peiramatizìmenoi me thn Ni(100), br kame ìti o C fti�qnei miauperdom  c(6×2), me ta �toma C na e�nai se jèsei on top (dhlad  sundèontaime èna �tomo Ni)   bridge (dhlad  sundèontai me duo �toma Ni). To posostìepik�luyh e�nai θ=0.8.(a) Perigr�yte leptomer¸ ta peir�mata pou èginan gia na p�roume tiparap�nw plhrofor�e.(b) Sqedi�ste mia pijan  dom  twn atìmwn tou C p�nw sthn Ni(100) (to
Ni èqei dom  fcc).



Jèma 4. Epif�neia Ni(100) e�nai se isorrop�a me aèrio pou perièqei
CO, CO2 kai k�poio adranè aèrio. P�nw sthn epif�neia tou katalÔth, to
CO metatrèpetai se CO2 sÔmfwna me to mhqanismì Eley-Rideal:

CO+* ↔ CO* (1)
CO+ CO* ↔ CO2 + C* (2)(a) Agno ste pro to parìn th (2). O rujmì metabol  tou posostoÔepik�luyh tou CO e�nai
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(1 − θCO), me θ(0) = 0.Upolog�ste to θCO sa sun�rthsh tou qrìnou. Bre�te to ìrio gia t → ∞kai sqoli�ste to. Upìdeixh: H diaforik  ex�swsh y′ = ay+b, me a, b stajerèèqei genik  lÔsh th morf  y = ceax
− b/a, ìpou c stajer�.(b) Upolog�ste, sthn tautìqronh isorrop�a twn (1) kai (2), ta posost�epik�luyh san sun�rthsh twn merik¸n pièsewn kai twn stajer¸n isorrop�a.Jèma 5. Nanoswmat�dio ZnO akt�na R = 10 nm perièqei 10 eleÔje-ra hlektrìnia lìgw prosm�xewn. Oi epitrepìmene enèrgeie hlektron�ou sesfairikì nanoswmat�dio d�nontai apì th sqèsh
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nkai x1=3.1, x2=4.5, x3=5.8, x4=6.3, x5=7.0, x6=7.7, x7=8.2, x8=9.1, x9=9.4.(a) Upolog�ste se eV, gia jermokras�a T=0, ti enèrgeie twn 10 hle-ktron�wn, kaj¸ kai ti enèrgeie twn duo pr¸twn ken¸n katast�sewn.(b) Upolog�ste to mègisto m ko kÔmato hlektromagnhtik  aktinobo-l�a pou mpore� na aporrof sei to nanoswm�tio.D�netai ìti ~
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=13.6 eV, ìpou aB=0.53 Å, kai ìti hc=12400 eV Å.
LÔste opoiad pote tèssera (4) jèmata.


