
Epist mh epifanei¸n-nano�lik¸nExètash proìdou, 12/5/2007Ja melet soume ti idiìthte enì sÔnjetou ulikoÔ to opo�o apotele�taiapì upìstrwma aloum�na (Al2O3), sti epif�neie tou opo�ou èqoun ftiaqte�nanoswmat�dia sid rou. To ulikì autì qrhsimopoie�tai w katalÔth gia thsÔnjesh udrogonanjr�kwn   ammwn�a. Sto par�deigma pou akolouje� jamelet soume thn prosrìfhsh CO se jermokras�a T=300 K, sÔmfwna me thnant�drash CO+*↔CO*.
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Me posotik  an�lush kai peir�mata mi-kroskop�a brèjhke ìti sto ulikì up�rqoun1015 nanoswm�tia, ta opo�a èqoun sq ma ìpwautì pou fa�netai sth diplan  eikìna, me
a=10nm kat� mèso ìro. Kaj¸ h aloum�nae�nai tele�w adran  qhmik� se aut  th jer-mokras�a, mporoÔme na jewr soume ìti ìlo to
CO prosrof�tai ston Fe.1) De�xte ìti h sugkèntrwsh (n = N/V ) kai h epifaneiak  sugkèntrw-sh (ns = N/A) sthn (110) tou bcc e�nai n = 2/a3
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, ìpou a0 hplegmatik  stajer�.2) Nanoswm�tia Fe ta opo�a fti�qnontai se epif�nei aloÔmina (Al2O3)èqoun sq ma pou moi�zei me to diplanì. ′Ole oi epif�neie e�nai tÔpou (110).De�xte ìti to embadìn (qwr� th b�sh) kai o ìgko tou swmat�ou e�nai A =
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2)a2 kai V = 2a3/3.3) Me dedomèno ìti h plegmatik  stajer� tou Fe e�nai a0=2.87Å, de�xteìti to nanoswmat�dio perièqei 50540 eswterik� �toma 5860 epifaneiak� �to-ma per�pou. Epanal�bete ton upologismì gia ti upojetikè peript¸sei (a)
a=1mm (b) a=100 nm kai (g) 20 Å. Poia genik  idiìthta twn nano�lik¸nepalhjeÔoun oi upologismo� sa?4) De�xte ìti gia na èqoume θ=1, dhlad  na prosrofhje� èna mìrio COse k�je epifaneiakì �tomo, apaitoÔntai per�pou 270 mgr CO.5) Zug�same th m�za pou prosrof�tai gia di�fore pièsei tou CO:

P (kPa) 1.0 3.0 8.0 13.0
m (mgr) 130 195 231 2401



Upolog�ste th m�za CO pou apaite�tai gia na èqoume pl rh k�luyh tounanoswmat�ou (θ=1). P¸ sugkr�netai h tim  pou prokÔptei me th jewrhtik tim  (prohgoÔmeno er¸thma)? Sqoli�ste.6) AfoÔ yÔxoume to sÔsthma, aux�noume th jermokras�a stadiak� kaimetr�me to rujmì ekrìfhsh. Pa�rnoume ton parak�tw p�naka:
T (K) 250 270 290 310
dN/dT (MK)−1 18 590 12000 170000De�xte ìti ta dedomèna aut� de�qnoun ìti èqoume qhmeiorrìfhsh tou COsta nanoswm�tia Fe, kai ìti Ed ≈ −∆HAD ≈ 100 kJ/mol.

R=8.31 J mol−1 K−17) An epanalamb�name to pe�rama tou prohgoÔmenou erwt mato stou350 K ant� stou 300 K, ti pièsei ja èprepe na èqoume ¸ste na p�roume �dieprosrofhmène m�ze? Sumplhr¸ste ton p�naka:
P
m (mgr) 130 195 231 2408) Gia na katal�boume ti dom  fti�qnoun ta mìria tou CO sti epif�-neie tou nanoswmat�ou, ekteloÔme peir�mata per�jlash hlektron�wn qamh-l  enèrgeia (LEED) apì (sqedìn) idanik  epif�neia Fe(110) stou 120 K.Oi parak�tw trei eikìne de�qnoun to apotèlesma tou peir�mato (a) qwr�kajìlou CO, (b) me l�go CO kai (g) me perisìtero CO. Upolog�ste th sug-kèntrwsh (θ) tou CO se k�je per�ptwsh, kai perigr�yte thn uperdom  me tosumbolismì tou Wood.
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