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1  Apyéc vavoQuoiks: €101K1 ETLPAVELX, KPAVTIKOS TTE-
proponoc, kpavrikeg teleies, ppayn Koviowr.

1.1

Yrohoylote TV 181k emipavera. o m?/kg
VAMKOV TO OTTOLO ATTOTEAELTOL OITO VOVOOW-
uotidia. Aevkodypvoov (Pt) ue oxnua Kovo-
VIKOU £LK00GES POV KO SLAUETPo d = 8 nm.
Alvetal 1 mukvomnta tov Pt, p = 21.45 g/cc,
KoL oL TOTTOL Y1 Tov 0yko, V, 1o eufadov,
A, ko v SLApeTpo, d, KavoviKoy eLKOCa:-
£8pOV TAEVPAG a:

V= %(3 +V5)a’

_ 2
A=5V3a Zynua 1: Kavoviko eikoodedpo. Eukovo amd
d— 1(1 + 5 TO OYETIKO ANua g wikipedia.
5 .

1.2
H 181k emupaveLo oplletal mg To TNALKO TNG ETPAVELNG EVOG VALKOD St T pnato
tov. YToAOYLOTE TNV EL8LKT ETTLPAVELS. TOV Rh 0TIg Tapakatm popgeg:

1. Zgaptdia Rh dtapétpov 0.5 cm.
2. ®UMha Rh wwéovg 200 pum.
3. KuBikd vavoowpatidie Rh axung 10 nm.

Lo va AertoupynoeL Kahd o KaTaAdTng evog autokLviTtov, ypetatetol Tovhdytotov 0.1 m?
Rh. Troloylote To KO0Tog TOv artartoupevoy Rh og KaOe pio amd Tig Topamdve TEPLTTm-
oelg. H mukvotnto tov Rh etvon 12.5 g/ee, kan n tyun tov 180 €/g.



1.3 'EvogxiBog pe whevpd L, pio o@aipa pe oktivo R kot éva Kovovikd elkoodedpo
ue Thevpd a (BAeme aoknon 1.1), amotehovvTon Ko Ta Tple. orto Kaapo oldnpo KoL xouy
Ko T Tplo eldukn empavera ton ue A = 100 m?/g. Alveton n ukvoTnTa TOU 0LdNPOV,
p = T.87glcc.

i) Bpeite tig Tipég tov L, R, a.

ii) Bpette v nalo Tmv IpLdv couatmy.

14
OewpnNoTe EVO VOVOOOUATIOW pe 0yko V. Opi-
Covue To nEYeBOG Tov, d, ATO TV OYEON

V =d

"Eotw 0TL TO A0POLoUO TV UNKMOV OAOV TOV OKIOV
glvor DKat To GUVOMKO eufadOv TOU VOVOOWUATL-
dlov etvan A. Optlovue Tig otabepég L xou S amd
TG OYEOELG

D=1Ld xo A= Sd°.

Zynua 2: Kavovikd k6hovpo oktd-  duidEte mivaka pe TS Tiég Ty otadephv S ko L
edpo. Ewkova om0 TOo  OYETKO yie Tov KOBO, TO OXNUCL TOV TOPUSELYIOTOG TTOPOL-
Muo g wikipedia (Truncated kértw kow Yo axdpo TévTe oxfuato ov Ho Ppeite
octahedron). 010 dLadiKTVO.

Mopaderypa: oto oteped Tov . B, divetow ot
V = 11.31a% xar A = 26.78a? 6mov a to uKog g akung. Amd V = d3 Bplokw d = 2.24a
KL oviikoOwotdvrag exw A = 5.34d>. To vavooouatido £xel 36 akuég, apo D = 36a =
16.07d. Etopuévog yia ovtd to oynua eivon S = 5.34 kow L = 16.07.

1.5

AVO NAEKTPOVLQ, TO €Va UE EVEPYO MALO My = m Kou To de0TEPO ue evepyd pnato
mo = 10m KivovtoL og OUoLe KAAMSLA UNKOUG L KoL GUEATEOVTTAYOVG, KOl BPLOKOVTOL
10 KaBEVa 0TV Bgpelmon Tov kKotaotaot). ITowo armmd Ta duo B £xel younhoTtepn evepyeLa,;
7oL0g Oa elva 0 MOYOg TV eVEPYELDV TOVG, )y /Fo;

1.6
HAekTpOVvIo KIVELTAL 08 KOADOLO UuNkovg L Kol apeAnTeon iy ovg HETATLITTEL OTTd TV
deltepn dieyepuevn oTabun oY TPMTN SLEYEPUEVT] OTAOUY EKTTEUTOVTOG EVO. PWTOVIO



unkovg Kupatog 120 nm. 2t OCUVEXELN UETATLITTEL OITO TV TTPDTY) dIEYEPUEVY OTY| Ogue-
MO 0TAOW, EKTEUTOVTOG AKOU EVA, PWTOVLO. YTOAOYLOTE TO UNKOG KUUATOG TOL.

1.7
Movodiiotato vavokadddio £xel unkog L = 10 nm Ko stepiéyel 12 ehevbepo nhektpo-
V1. TITOMOYELOTE TNV OUVOALKT) EVEPYELQ TOU GUOTNUOTOG TWV NAeKTpoviwy, E, og eV.

1.8

Mo TPOOEYYLON THG KIVIONG NAEKTPOVIOV 08 WOKPOUOPLOL ElvaL Vo Bewpnoovue OTL
KLVOUVTOL aveEAPTNTO Ka te apehntéeg amtmoglg Coulomb o€ TOA) AETTTO GCOAVO UNKOUG
L, 6mtov L gtvon to abpolopa Tov unkmv tov deoumv C-C amd Ty o GKpr) Tou Hoplov o
NV GAAY. XPNOLIOTTOWOTE TNV TTPOOEYYLON CUTI] YLOL VO, UTTOMOYLOETE, OF eV, TIG EVEPYELEG
YLOL TLG KOTELAUEVEG KL TLG SVO TTPWTEG KEVEG OTAOUES TV NAEKTPOVIWYV 0€ OEPUOKPAOLOL
T=0 o070 OKTAVI0. OwpPNOoTE £V NAEKTPOVIO 00EVOUG YLo. KAOE dtouo C Ko OTL OL TO0TA-
oelg peta&l atopwv C etvan 0.15 nm.

1.9
Xpnowowtotlelote T Ogwple. TG TPONYOUUEVNG
G.OKNONG YLO VO VITOMOYLOETE TO UWNKOG KOUOTOG TG

AKTLVOBOMLOG TNV OTTOLO. UTTOPEL VO ATTOPOPNOEL TO

uwopto HyC=C-CH=...-C=CHj, 10 0molo TEPLEYEL N M
atopa avhpaxa pe evaihag amhovg Ko Surhovg de-

opuovg. Kabe atouo €yer eva nkempéwo 00gvoug,

KL oL omoorocoeu; UeTaEY octouu)v C etvaw 0.15 nm. Synuo 3: ITodvaketvuiévio. Iopuévo

Bpeite g TLMSQ TOU N1 Y1 TLG OJTOLEQ 0 pOpLo uwopel  grh wikipedia (Polyacetylene)
VO, QITOPOPNTEL PWTOVLO, OPATOV PWTOG.

H mbavomta, P, vo QopTLOTEL KATTOL0 OMUC LE TO EAAYLOTO SUVOTO POPTLO, dSNAAST
£VOL NAEKTPOVLO, SLVETOL ATTO TOV TVITO
_E
P — k:T7

omov k 1 otabepd tov Boltzmann, 1 Ogpuokpaoio koL E elvol 1) EVEPYELD TTOV £XEL 0To0T)-
KEVTEL 0TO OVOTNUL,

E=—
2C"

Ko C' €LvoL 1) X 0PNTLKOTNTA TOV ODUOTOG,



YoloyloeTe TNV TLOOVOTITO VO (POPTLOTEL IULOL LETOAMLKT] OQOLPC AKTLVOG R e (OopTLo
e oe Beppokpaota dwpatiov. Bpette yio moleg Tiueg tov R M mbovotnta etvor (o) peyah-
tepN atd 99% xou (B) wkpotepn amod 1%.

AlveTol 0T M Y0PNTIKOTNTO oaipag aktivag R etvar C' = 4megR.

1.11
OewPNOTE £Va. EMLITEDO TUKVWTI] OITTOTELOVUEVO Conductive plates
aTtO SVO TETPAYWMVEG UETUAMKES TTAAKEG TAEVPAS L,
oL OToLE : L ’ A i
¢ agmeyovv L /10 peta&v tovg. d
(o) AelETe OTL 1 YWPNTIKOTNTO TOU GUOTIHUOTOG ¥

gtval C' = 106 L Egxivarvtag amd Tov opLouo,

C=Q/V Dielectric

(B) XpNOoWOTOLWVTOG TOVG TUTOVUG THG TTPOY- Zyphua 4: Tlvkvotg mopadhihav
yovuevng doknone, vohoyiote v mbavétyta va.  Thokov. Topuévo oamod wikipedia
(POPTLOTEL O TUKVOTHC e TO A LoTo duvatd goptio  (Capacitor)

(o) 0tav L=1 mm ko () 6tov L=10 nm.

1.12

OewpnoTe £vo VOVOKUALVOPO unkovg L = 500 nm Ko (WKpNG OKTLVAG, O 0TTOL0G TTEPLE-
xer N nhextpovia. O@ewpnote 0t N = L/(2ap) » 1, 6mov ap 1 aktiva tov Bohr.

(0r) XpnNOLHoTOLMVTOG KAAGOLKO NAEKTPOUVOYVITLOWO, BPELTE TNV EVEPYELD TTOV TTPE-
TTEL VO SMOOVUE YL VO, POPTLOTEL TO ovoTua pe 1 emmhéov nhektpovio. Zag diveton 1
yowpnukommto C' = 26 L.

(B) XpnoLpomoLdVTOG KPUVIOUN)YOVIKT], BPELTE KA TTOAL TNV EVEPYELQ TTOV TTPETTEL VO,
SMOOVUE YLaL VO POPTLOTEL TO oVoTNUa ue 1 emmhedv nhextpdvio.



1.13

Av0 VavOKaA®SLoL xovv 1810 unkog, L. To tpdTo £xel 50 nhekTpovia ue evepyd nato m.
To dettepo €xel 40 nhektpovia pe evepyd uata 1.2m. To TPDOTO VAVOKAADSL0 AToppopd
Pwg UNKovg KOporog 700 nm. Bpelte 0g TL UNKog KOUATOG AToppo@d To SVTEPO.

1.14

Spoupkd vavoowpoatido ZnO aktivag R = 10 nm mepieyer 10 ehedBepa nhektpovia
MOy TTpoouEemy. Ol EMTPETOUEVEG EVEPYELEG NAEKTPOVIOU OF GPALPLKO VAVOOMUATIOLO
dtvovtar oo ™) oyEon: )

= s
En = omR2 ™
0710V OL OPLOUOL X1, - . . X8 EXOVV Tig TWMEG 3.1, 4.5, 5.8, 6.3,7.0,7.7, 8.2, 9.1. O otaBueg ow-
TEG ELVOLL EKPUALOUEVEG SNAALON WITOPEL VOL VTTAPYOVY TLAV® OITO L0, KATOOTAOELG OL OTTOLEG
gyouv 1L eveépyela. Opillovue Tov Babud ek@uiouol g, og Tov apldud KoTaoTAoEMmY
oL ortoleg £xouv evépyela E,. Ot oKTM TPdTeg KATAoTAOELS £X0UV Babuolc eKgulouon
gi,...9s=1,3,5,1,7,3,9, 1.

(0) Trohoytote o€ eV, TG eveépyeteg Twv 10 NhekTpovimy, Kabmg Kot TG Vo Yaunio-
TEPEG EVEPYELEG KEVIIV KATAOTAOEMV.

(B) TOLOYLOTE TO UEYLOTO UNKOG KUUATOG NAEKTPOUOLYVITLKT|G OKTLVOBOALOG TTOV [LITO-
PEL VO, ALTTOPPOPTOEL TO VOVOTWUATLO.



2 Atomiki1) doun ETLPAVELOV GTEPEDV KL KPUOTALLOYPO.-
PLo. OVO OLAOTATEWY.

=
Q

Tynua 5: Ou Beuehmdng kupehideg Twv mheypuatonv (amd aptotepd): bee (Body-Centered
Cubic), fcc(Face-Centered Cubic), dia (Diamond) ko hep (Hexagonal Close-Packed). ITapue-
veg amo wikipedia.

2.1

O Fe oynuatiCer kpuotaiho doung bee pe mieypatikn otadepd a = 0.287 nm. Tia tnv
emmupavero. Fe(110):

(0) ZYedLAOTE TV ATOULKY] dOUT|, SELYVOVTAG TO GITOWO. TOV ETLPOVELAKOV ETUTESOV
KaOWg KoL EKELVA TOU AUECWG TOPAKATO.

(B) TTOAOYLOTE TNV ETLPAVELOKT] OUYKEVTIPWOT), T KOL TO EUPASOV ava GTOUo, Agy.

() Ymoloylote TV TANpwon), f.

2.2
Entavahapete v aoknon 2.1 yio v ermgpavere Cu(110). O Cu oynuatiler kpOotaiho
doung fee pe mieypotikn otabepd a = 0.361 nm.

23
Yrohoylote To euPadOv ava GTouo Kol TV IANpmon otig emmgpaveteg Al(100), Au(100),
Ni(100). ITapte TANPOPOPLEG YLaL TV dOUT| TOV KAHE PETAANOV 0ITO TO SLASLKTVO.

24

O otdnpog @Tidryver doun bee pe mheypotikn otabepd a = 0.287 nm. Oewpote oLdepE-
V10 KUB0o axung L o ommolog £xet €8peg Tapdiinleg otig £€9peg g Oepehmdovg Kupehldac.
OewpPNoTe OTL 1 SIAUETPOG TOV KTOUOV LOOVTOL UE TV ATTOOTO.0N YELTOVIKMV OTOUWY OTNV

7



dour bee. Tmohoylote To AOYO, X, TOU aPLOUOD ETLPOVELLKMV OTOUWYV TTPOG TOV CUVOALKO
apLOUd aTOUWV 0TOV KUBO Yol YOpaKTNPELOTIKEG TLeG Tov L (1 nm, 10 nm, 1um, Imm, 1cm).

2.5

Aglte QOKNOELG TNG EVOTITOG 5 07td To pabnua “Yawka I” tov kab. A. Tlaxdloyiov oto

https://www.materials.uoc.gr/el/undergrad/courses/ETY141/2016_
2017/notes/exercises.pdf

2.6

YmohoyloTe TNV TANPWO
(f=eufadov atopmv e ov-
VOMKO eUPadOV) YLO TNV ETTL-
@avewa (110) doung (o) CICs
kau (B) NaCl. @ewpnote 0Tl
Ko 0TLg Svo SouEg, Ta AToua
ELVOLL LOEG OQALPEG TTOV EQA-
TTOVTOL.

(a) CsCl structure (b) NaCl structure

Zynua 6: Oepehdderg kupeiideg Twv doudv CsCl (apt-
otepa) Ko NaCl (8eE1a). ITapuevo oo wikipedia.


https://www.materials.uoc.gr/el/undergrad/courses/ETY141/2016_2017/notes/exercises.pdf
https://www.materials.uoc.gr/el/undergrad/courses/ETY141/2016_2017/notes/exercises.pdf

3  Eviépyzia emipaveldv, ETLPUVELNKT] TAOT] KOL G110 V.-
VOO UATIOLMY.

3.1

To IMupitio KpvoTarlwvetal o doun drapavtiol. Zyedidote v empavea (100), ko
dMOTE TVHITOVG YLOL TO TOCOOTO TANPWONG, TNV ETLPAVELCKT] TAON KOL THV OVYKEVTIPMON
ETMUPAVELOKDV atopumv. Exktiunote v 1a&n ueyeboug twv duo TEAEVTAL®Y TOCOTNTWV.
ZyedLaote T Beuemdn Kupehlda Kot TG OE0ELS TWV ATOU®V YLoL TNV ovadounon (2 x 1).

>to oynua B, ov dvo emi-

(PAVELEG EXOVV OO UNKOG,

L oo mhdtog, L. H emimedn
ETMUPAVELO. €XEL eVEPYELD )

KOL 1] ETLPAVELD UE OKOAO-
Zynua 7: Emimedn emupavela (apLotepa) KoL ETLPAVELL UE  TdTL éxer evépyewa F,. H
okahomatt (Oe5LaL). evEPYELO. OKaMOTTATLOU OpiLe-
TOL OTTO TV OYEON)

BB

Eq
L

(0) Extunote v ta€n peyebovug g E, o€ HETAMOL KO VL0 LOVOOTOULKO OKOAOTTATL,
dMAadN pe MPpog LOMLG EVOG ATOUOU.

(B) EEnynote Yol 1) EVEPYELOL LOVOOTOULKOV OKOAOTTOTLOU EEQPTATAL KO OITO TO VAKO
GALGL KOl 0TTO TOV TTPOCUVATOMOUO TOU 0KAAOTATLON TTAVMD OTNV ETLPAVELCL.

3.3

To AlCo kpuotorhdvetow oe dopt CsCl (deite to oynua ). To oteped Al éyel doun fee
ue a=0.405 nm kou evépyela ovvoyng 3.39 eV/artopo. To oteped Co £xel doun hep pe a=0.251
nm, ¢=0.407 nm Ko evépyeLa ovvoyng 4.39 eV/datopo.

(o) A7t6 TOL TOPATAV®D OESOUEVEL, VITOLOYLOTE TNV EVEPYELL. SEOUOV, Fj, KAL TNV OKTIVOL
atouov, R, yo to Al ko yra o Co.

(B) O@ewpnote 6t M evepyera deopov oto AlCo eivar 0 pEcog 6pog Twv Fy yia to Al ko
10 Co KoL 1 arwdoTaon Yertovwv 0to AlCo 1ooUtol e To ABpoLoia TV aKTIVOV TwV U0
aTopuwv. YToloylote TV enupavelakt Taon Tmv AlCo(100) ko AICo(110).



34

Extiunote v emupavetokn taon yo tig (100) ko (110) tou Fe, 0 omotog €xelL doun bee
ue a = 0.287 nm ko evépyera ovvoyng E, = 414 kJ/mol. Tl oynuo TEPLUEVETE VAL EXOVV TO,
VOVOOWUATLOL OLONPOV;

3.5
Yrohoytlote (oe J/m?) Tig emgpavelakeg TAOELS Y110 KOL Y100 YL TOV Au. Bpeite Ti¢ ma-
POUETPOVG TTOV Oa ypetaoTelte amd BLfiio 1) To web.

3.6

Extiunote to oynuo ov 0a. £xouv ol kptiotarlol Tov kool oratiov, NaCl (dette to
oynua B). H mheynomkn otabepd etvor a = 0.236 nm. Ou evépyeleg ouVoxNG TOV 0TEPE0D
Na kot tov poptov Cly etvon 108 kJ/mol ko 121 kJ/mol, avtiotouyo.

3.7 .
Material | 6 | v (10~* N/m)
H diemupavelkn) Téon petpié- 15;;(]:3 16190 ‘21(1)8
T ovvnlme uEow T Vi :
s ! e v > PS 66 40.7

emmopNG. TTOLOYLOTE TNV SLETLPAL-

VELOKY] TAON UETAED VEPOU KO 1y , , .
i N wetas p [Mivokag 1: Tmvieg emagng KoL EMPAVELAKT) TAON TOV

TWV UMKDY OV OVOPEPOVIOL OTOV s, ueptkav vikmv PVC (Poly (vinyl chloride)), PTFE

Iivaxa ' H amcpowemon;n Taon (Poly(tetrafluoroethylene), teflon) kou PS (Polystyrene).
Tov vepou etvar 0.073 J/m*=.

3.8

Se €va melpaua Bpednke 0Tl vavoowudtio. Ag ta. {100}
omola elyav aedel vo PTLAEOVY TO oYU EAAYLOTNG - T {111}
evépyeLag, ebyov oxnuo omwg avtd Tov Syuatog B.

(o) TToteg etvan ou TpeLg emmpaveleg (hkl) Tov Ag o 4 {110}
EYOVV TIG YOUNAOTEPES ETMLPOVELKOKES TAOELS, 7, OITO 0.9d
OAeg TIg aAheg emupaveles; TTowd amd Tig TPELG €XEL TO o | /
YOUNAOTEPO 7;

(B) Tmohoylote TOUg MOYOLG
Synua 8: ZyMuo. eAaLOTNG EVEP-

o, Jue YELOG YLOL VOVOOWUATIOW Ag.

Y100 Y100

10



3.9

O B. ®pavykhivog ypage to 1773: «Av olovue wo otaydva Add [..] mdvw ce ogi-
govtio kaboémtn, n otayova wagauéver oty Oéon Tng, KL aTAOVETAL EAGYLOTA. AV TNV
olEovue ae VeQO, ATADVETUL AUECWS KATAAAUPAVOVTAS UEYAAT) EKTAOT, KOL QTLAYVOVTAS
Eva VUEVLO TOGO AeTO WaTe dev palvetal kav. [IveTtar avTIANITTO HOVo oo TOV 1QLALGUO
0V K0OWS avaKAid to Qag.»

(o) EEnynote to gawvouevo.

(B) TTOAOYLOTE TNV YOVLAL ETAPNG TOV LoSLOV 0TOV KAOPETTY).

(v) Extiunote w000 euBadov wropel va. KaTohopuBOoveL o GAWUEVT 0TayOva AadLov
OV 0 TTOMITOG NPEWY ETLPAVELL VEPOU.

ALvoVTaL OL ETPAVELOKEG KoL DIEMLPAVELAKEG TAOELS: Yvep = 0.073 J/m?, vy o5 =
0.036 J/m?, 0 = 0.047 J/m?, 73 18- = 0-030 J/m?, Mhad-vep = 0.023 J/m?.

3.10 Q‘

KatoLo HETOAO PTLaYVEL KPUOTOAMKY) '
doun ue KuPkn ovpuetpla. H emgpaveia
(100) €xeL TN YOUNAOTEPY] ETLPAVELOKT|
taom, ko 1 (111) €xel empaveiokn Taon A
ueyohvtepn koatd 40%, dSnhadn i1 =
1.47100. Oheg oL Ghheg €8peg (hkl) wropotv
va. ayvonBov. To oynua @ delyver éva va-
VOOWUATLOLO AUTOV TOU UETAALOV.
Ymoloylote o AdOyo AB/AC.

Tymuet 9: Tynua. eEAYLOTNG EVEPYELAG YLOL VOL-
voowpatidLa. A=KEVIpo £8pag, B=ueoov ax-
pg, C=kopugn.

3.11

To Po gyeL evépyera ovvoyng 200 kJ/mol Kow KpuoTalhdveTol o€ amin KupLkn doun e
mieynotikn otabepd a=0.33 nm. TTOMOYLOTE TIG EMLPUVELOKESG TAOELG TV edpmv (100),
(111), (110).

3.12 O smgavelokéc Taoelg eVOC VALKOD [E TETPAymVLKTY) KpUOTOAALKY Soun etva
Y100 = Yo10 = 0.16 J/II]Q, Y110 = 0.18 J/m2 KOL Y210 = Y120 = 0.18 J/m2 ’O)\.Sg oL d)\.)\.(‘ig éépSC_,
£YOUV TTOM) UEYOAITEPEG ETUPOAVELOKES TAOELG,

(00) ATodelETE OTL TO OYNUO. ELAYLOTNG EVEPYELOG YLOL TOL VOVOOWMUOTLOLO TOU VAKOU
avToV Ba ELvaL TTPLOUATIKO UEYOALOV UNKOUG Kat ue dEova kabeto oto emtmedo (001).

(B) Zyedraote TNV drartopn) ToV Vavoomuottdlov oto emttredo (001) ov mepvaeL oo To
KEVIPO TOU.

11



4 TIIpoopogn, active sites. AtoOnmpec. Kataivon ko oro-

oounon pumov.

Active sites

4.1

To Zynuo [1Q deiyver KAToLo OYNUOTOL
OV WITOPEL VO EYOUV VOVOOWUATIONOL [1E-
TAAMDY TOV OTOLWV 1) KPUOTUAALKY doun
£xEL KUPLKT oupueTpla, 0o etvor fee ko
1 bec.

(o) EEnyelote molog mopayovtog Ko-
Bopilel av To oYNUO. ENAYLOTNG EVEPYELOG
TOV VAVOOMUOTIOLWV TOU Hetahhov Oa el-
va KUBog 1 0KTAedpo 1 Swdekdedpo.

(B) YmoAOYLOTE TNV TTUKVOTNTO. EVEP-
yov 0goewv (B€0eLg ava povada natog) oe
KaOE £va aItd T TPLO VOVOOMUOTLOL OOV
oVVAPTNON NG UEONG SLAUETPOV, d, KoL
TOAPOUETPWVY TOV VALKOV Bempdvrag Ot
OMOL TOL ETLPOAVELAKOL ATOUOL ELVAL EVEPYAL.
A®OTE (WOl TTPOYELPY] YPAPLKT TTOPAOTOON).

(v) Enavarafete to (B) yio tnv mepl-

K¥Bog AwdeKaedpo

A = 6a® A = 24/3a? A = 824>
V=a3 V= %\/ga:)’ V= %\/&f'

d=+2a d=a d:‘é\/ﬁa

Synuo 10: TToAdedpa OV AVTLOTOL(OUV OF
OYNUOLTA VOVOOWUATLIOLWVY KoL OYECELS TTOU
divouv 10 oVVOhLKO gupadov, A, Tov oyko, V,
KOL TNV LEON SLAUETPO, d AV CVVAPTION TOU
UNKOLG TG aKuUNG, a. (artd v Wikipedia).

TTWON TTOV UOVO TOL ATOUA OTLG OKUEG ELVOL EVEPYQ (0L TOL ATOLOL OF £DPEG 1] 08 KOPUYPEG).

4.2

Navoowuatidia Fe gxouv oynua eEoywvikng papdov
unkovg L. H mhevpd tov eEaymvov givar a = 10.2 nm.
Te KOO0 EQAPUOYY VAVOXNUELAG, ELVAL EVEPYQ UWOVO
TOL ATOUOL TWV AKUOVY ToV vavoowpoatdiov. H duauetpog
evog atopov Fe etvar 2R = 0.25 nm Kait To atoiko Bapog

tov Fe etvaw Ap = 55.8 g/mol.

YTOLOYLOTE TNV CUYKEVIPWOT EVEPYDV OE0EWV, N OF

mol/g yiao L = 50 nm kow L = 200 nm.

Synua 11: EEaryoviko plopa.
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4.3

Metarro pue doun fee, atouko Bapog Ap Kol TUKVOTNTO p PTLOYVEL VAVOOMUATIOL
UE oMU KOLOVPOU OKTUES POV TAEVPAS a, OTTWG 0T0 Zynua 2. To moAhedpo ovtd €xel 14
£dpec, 36 UKUEG, OMEG LOEG UE a, KoL 24 Kopupec. H OUVOMKT TOU ETLPAVELD. KOl 0 OYKOG
dtvovtaw amd Tig oxgoerg V ~ 11.31a% xou A ~ 26.78a>.

() Ot OITTOGTAOELG TWV TETPAYOVOV KOL EEAYMVIKDV ESPDV OTTO TO KEVTPO ELVOLL
drerp = V2a ko Dekay = V6a/2. T\ umopeite va GUVAYETE YL TLG EMLPOVELAKES TUOELS,
Vhkis TV ETLPAVELWMV TOU UETOALOV;

(B) Bpelte Tov TVITO TOU SLVEL TNV ELOLKY] ETLPAVELD, A, TOU VOVOOOUATLOOU, SNAOST
Tov MO0 guPadot da paac. 1

3

() Amtodel€te OTL 1) AKTLVOL TV aTtopmy, R, diveton amd v oxéon R = \/Tﬁ (;\?—Bp) :

A

(8) Ze KATOLO. EQOPUOYT ELVAL EVEPYO UOVO TO GTOUC TV aKUOV. Bpelte Tov timo
7OV SLVEL TNV OLYKEVTPWON evepywv BEoewv, n (mol evepymv BEoewv d1d v wala Tov
VOVOOWUATLOLOV).

4.4

OeWPNOTE VOVOOOUATIOW OLONPOV UE OYNUA KAVOVIKOD €1koodedpov (Zynuo 1) ue
duauetepo d = 20 nm. O Fe gyel mukvotnta p = 7.9 g/cc Ko 1) OKTLVOL TOU ATOUOV €LV
R = 0.125 nm. Ot timoL yia Tov 0YKO, TO euPfadOV Kal THV SLAUETPO TOV ELKOCAESPOV
dtvovtar oty doknon 1.1. Yohoylote:

() TV €1dLKT emLpavela (euBadOV ava nalo) TV VOVOoWUATIOLmY.

(B) TOV AOYO TOL OPLOIMY GTOUMY TOU VAVOSOUATLOLOU TTOU BPLOKOVTOL OTLG ETTLPAVELEG

TV, Nyyrf = —5, TTPOG TOV OUVOALKO aptBUO atopmV Tov vavoowuatdiov, Ny, = ——.
mR? 3T R3
(y) TV TukvoTTa evepydv Béoewv (o umol/g) epdoov evepyeg OEoelg Bewpodvron
LOVO TOL ATOUCL TV AKUWMV.
(8) Mg O AMaLav oL amavinoelg oog oto. (a), (B), (V) ov To ueyehog Tov vavoowua-

T80V Ntawv to Wood (d = 10 nm) ;
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IIpoopoPN 61 GE EMLPAVELES OTEPEDY
4.5

Ymoloylote TNV TEoN agPlOV 0pyol TOV amouTelToL Wote va gxovue 4.5 x 102 ov-
YKPOUOELG AVAL SEC TTAVM O€ KUKALKT) ETTLQAVELN SLOUETPOV 2 mm oTovg 525 K.

4.6

To Ni oynuatiler doun fee pe mheynatikn otadepd a = 0.352 nm. Ywohoyiote TOOW
UOPLOL CUYKPOVOVTOL KATA HECO 0po ne Kabe atopo g empaverag Ni(111) og ypovo 1 s
Ko og Ogppokpactia T — 298 K péoa og £va OYELO TTOV TEPLEYEL

(a) VOPOYOVO VLo Tieon 1072 bar.

(B) vdpoydvo vitd mieon 10710 bar.

(v) mpomdvio vid mieon 1073 bar.

(8) mpomavio vd migon 1071 bar.

4.7

YolOYLOTE TO YPOVO TTOV ATTOULTELTOL VLo Vo oynuatiotel 1 ML CO oty empaveia
Pt(111) oe Ogppokpaocia T = 200 K ko stieon P = 1 Torr. O Pt €yel Soun fee pe mheypotikn
otabepd a = 0.392 nm.

4.8

To Mo €yeL doun bee pe mheyuatikn otabepd a = 0.315 nm. TOHPOYOVO TPOTPOPATIL
omv empavelo Mo(110) pe dtaomaon, dnhadn amd kabe noplo Hy atd v agpia paon
TpokVITTOUY dvo Tpoopognuéva. dropa H. H mieon etvar P = 1072 Torr ko 1 Ogppokpooio
etvaw T = 300 K. Yrohoylote o€ mo00 ypovo Oa xelL tpoopogndel 0.5 ML (dnhadn ta imod
atopa Mo g emupdvelag kKahvmrovion amd atopo H).

4.9 To V gpudyver doun bee pe mheypotikn otadepd a = 0.303 nm. OEvydvo mpoo-
pogatat otV empavero (110) ue didomaon, dnhadn amd kabe wopto Oy amd TV aEpLaL
(Ao mpokvmTouy dvo Tpoopognuéva atouc O. H micon eivar P = 1072 Torr kaw 1 Ogp-
wokpaota etvar 7' = 300 K.

(0) Yroloylote o€ 71000 Ypovo Oa £xel tpoopoendet 0.25 ML (dnhadn to 1/4 twv atd-
wwv V g empavelog Kaavmrovral artd dtouo. O).

(B) Av n empavera £xel ufadov 100 cm?, oo Oa el avEndet  wala tov V Aoym
TG TAPOATTAV® TTPOTPOPNONG;
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4.10

O Fe oynuatiler doun bee pe mheypotikn otabepd a = 0.287 nm. Yroloylote mooo,
uopLo. cuykpovovtol pe ke dropo g emupavelog Fe(110) ava deutepOlentto peoa og
£vo. Soyelo mov mepLeEyel adavio oe Bepuokpaocto 100 K ko wieon 100 Pa.

4.11

EXTUNoTe TPOYELPO. TTOOO. LOPLOL TOV GLEPCL ATTALTOVVTOL YLO. VO KOAVPOEL TTANPWS TO
TCauL evog Topafvpov. Emtiong, eKTiunote Tpoyelpa. To HECO YPOVO UETAED KPOVGEWV [O-
plwv 0to TLAW 0g KovoviKeg ouvOnkeg. IIapTte VAOYEG EKTIUNOELG 1] TPOOEYYIOELS TMV
TOOOTNTOV TOV 00 (PELAOTELTE.

O tOmog Tov Langmuir ko e@opuoyes

O aoknoes 4.12 éwg 4.17 mooéoyovtar amo 1o Pipilo "@vatkoynuela”
tov P. Atkins.

4.12

1 ML (monolayer, Snhadn # = 1.0) alwrtov xpoopogdtal oty emgpavewa 1.0 g kato-
AUt Fe/Aly O3 otoug 77 K. Ogpuaivoupe Tov KataidTy), Kot T0 EKPOQOUEVO ALWTO KOTO-
AauPaver 2.86 cm? og kavovikég ouvOnkec. KaOe mpoopognuévo nopto aldTou Kataho-
Baver empdvera 0.165 nm?. Extiunote 1o euPadov g empaveLog Tov KoToAv).

4.13

O 0yKog agplov 0Euyovou sov tpoopogndnke ot 1 g othkag otovg 273 K nrav 0.284
cm? otav 1 wieon Katd v Tpoopdenon Nrav 142.4 Torr ko 1.430 cm? dtav 1) ;ieon kotd
v tpoopdpnon Nroav 760 Torr. Ou dykol uetpndnkav oe K.Z. Trohoylote Tov 0yKo (0€
K.Z) 0Euydvou mov amantettal yio vo. Kodvgel tinpwg 1 empavels otovg 273 K.

4.14

[TpoopO@PN o1 KATOLOV GEPLOV OF KOITOLOL ETTLPAVELD, TTEPLYPAPETUL OTTO TOV TVITO TOU
Langmuir pe K=0.85 (kPa)~!. Ymoloyiote TV mieon yio TV oola 1 KAy eivor
(a) 0 = 0.15 xou () 6 = 0.95.
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4.15

Kastoro oteped mpoopogd 0.44 mg CO o migon 36.0 kPa kou Oegppokpaoia 300 K, evod
oe mieon 4.0 kPa kau Ogppokpaocia 300 K wtpoopogd 0.21 mg. T'vmpifovue OTL 1) TpOo-
POPN O TTEPLYPAPETOL At TOV TV Tov Langmuir. YTOMOYLOTE TNV ETLPOVELKY) OUYKE-
VIPWOT), §, YL0L TIG SV TTAPATAV® TUUES TG TLEONG.

4.16

Exteholue melpapa tpoopdenong alwtov oe kapBouvvo. Ztovg 190 K kot vid mieon
490 kPa, amoutovvtor 0.921 cm? aldtou (uetpnuéva oe K.2) ava ypapudaplo kappouvvov.
Z1tovug 250 K, yio vo emtiyovpe Tpoopd@ion 1ong TooOTNTAG OLMTOV CITOLTELTOL TEOT
3.2 MPa. Trtohoylote TV eVOOATTLOL TTPOGPOPYONG TOV ALMTOV 0TO KAPBOUVO.

4.17

To napoakatom dedouevo. agpopotv tpoapognon Hy o pviopata Cu otoug 298 K. At-
VETOL 1] TTLEON TOV KAOE TELPAUATOG KOL O OYKOG TTOV KUTOAAUBaveL Kabe popa To Tpoo-
pognuevo Hy og xavovikeég ouvOnkes. Empeformote 6t akolovBouv v 1000epun tov
Langmuir, Kou Bpette Tov 0yko tov Hy mov amartetton yio tAnpn kaivym (0 = 1).

P (Pa) | V (cm?)

25 0.042

129 0.163

253 0.221

540 0.321

1000 0411

1593 0.471
4.18

To Ti oynuotitel kpvotalho doung hep e mieypotikéc otadepéc a=2.95 A xou c=4.66
A. H evépyeia cuvoyng tov otepedv Ti etvon 4.9 eV.

(o) Zyedraote Ty Katoym g emupaverag Ti(001), delyvovTag To ETLPAVELOKA TOUC,
KOLL TO TOUOL TOV SEVTEPOV emLITEdOV. Bpeite T Stoviopata BAoNG YLoL TV ETLPAVELDL, KOL
dWOTE TIG CUVLOTDOEG TOVUG 0€ GVOTNIO. AEOVWV TNG ETUAOYNG OOLC.

(B) YTOLOYLOTE TNV ETLPAVELOKT) TUKVOTNTO. ATOUWV, KO T WAL TOU VOPOYOVOU TTOV
amouteltan yio vo. KohvgOel mapwg 100 cm? emupdvelag, av ka0 dtouo Ti keAdmreTon
amd €va atopo H.

(v) Extiunote mdo0 ypovo O apeL yio va KaAVO@EeL 1) Topomivew ETLQAVELD. L VOPO-
YOVO, AV TO AEPLO VOPOYOVO ELVOL OE KOVOVIKEG OUVONKEC.

(6) Extunote v emgpaverakn taon g Ti(001).
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4.19
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4.20

Mo apyka kaBapn empavera Ni(100) épyeton oe K2 oe eragn ue agplo mtieong P
nov epteyer 100% CO. To Ni €y doun fee pe mheyuotikn otabepd a = 0.35 nm. H poo-
pognom tov CO €xer 100% mtpookoIAnon (dnhadn oo To HOPLAL TTOV Y TVITAY TV ETLPAVELC
npookolmvTal oe avtiv). H ekpdgnon tov CO et puBud ko = koe E/57 ue ky = 1013
s~ xar E = 50 kJ/mol.

(o) AelEte OTL TO TOOOOTO EMKAAVYNG, B, VITOKOVEL TNV SLapopLkt) eELowON

do
— =k P(1—0)— k0.

g =R PA=0) =k

(B) Adote TV aptOunTikn T Tov k; Ko ks og povadeg st

(y) Abote v eELomON Kal 0YeSLAOTE TO 6 00V CLUVAPTNOT TOV YPOVOV. MeTA atd TO00

YPOVO TTEPLITOV TO O YiveTal 0Tabepo;

4.21

Agpio mieong P kau Oeppokpaotag T agnvetol vo €pOeL og OeprodUVaILKT LoopPoTTio
UE ETLPAVELDL, OTTOTE KAITOLOL LOPLAL TOV OLEPLOV TTPOOPOPADVIOL CVIPWVO UE TV Oewpla Tov
Langmuir. H emupavero Ogpuolvetal og KEVO KoL T0. TPOOPOPNUEVO LOPLO. EKPOoQOVTOL. O
OYKOG TTOV Katohaupdvouv ta wopta. ovtd o K2 elvar V. Zuumainpmote Tov Topokotm
TvaKa:

[Mewpapo | P/atm | T/K | V/ml
1 0.1 300 | 415
15.0 | 400 | 415

2

3 0.3 | 400 | 45
4 0.3 300 | 468
5 3.0 | 200 | 500
6 ___ 1400 | 58
7 100 | ___ | 383
8 5.0 | 600
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Zynua 12: O aptbuog Tpoopognuevmy mol ooV GUVAPTNON TG TLECNG KATA TV TPOOoPO-
oM pypotog pedaviov ko aboviov og evepyod avOpaka otovg 20° C. (Amtd to dpbo Twv
Costa et al., AIChE Journal vol.27, p. 5 (1981)).

4.22

To oynua [12 delyver Kaumdieg TpoopoEnong atdaviov, Hebaviov Kat yudTwy ToUG
og evepyd avOpaka. To parvouevo meprypdpeton ue v eElowon tov Langmuir,

n KP

Nee 1+ KP’

OTTOV Mg 1) OPLOKT] TLUN] TOV 71 YLt P — o0.

(o) Bpette Tig ovvretayueveg (P, n) yio. Suo onueto TG Kauwtoing Tov abaviov.

(B) Avote v eElowon Langmuir wg tpog K. AVIIKOTAOTNOTE TIG TUEG TWV TTUPUTAV®)
onNuelwv. BPelte To Ny, YLa To awbdavio.

(v) Eravarapete ta (o) ko () yia to uebavio.

(8) Emavolafete ta (o) ko (B) yiae to piypa CHy/CH3CH3 = 2/1.

(€) ZUYKPLVETE TO, OTTOTELECUOTAL YLOL TO Top OTA TPLAL aEPLaL. T ovpumepdonato fyatete;
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Kotaivon
4.23

Xpnowomormvrag Katolut Pt, to uebviokvikhoeEdvio (CH3-CgHyp, M) petatpemeton
ot Tohovolo (CH3-CgHs, T) amehevBepdvoviog vdpoyovo. Ta oTadia tg avTidpaong el-
VoL

(1) IIpoopognon touv M.

(2) Metatpom tov poopognuevov M ot tpoopognuevo T kor agpro Ho.

(3) Expognomn touv poopognuévov T.

OewpPNOoTE OTL 1 TOVTNTA TNG OVILOpaoNg Kaboplletar amd To Tpito frua (RDS), evad
To GMa Svo PBplokovTol 0g XUk tooppomica. Yrobetovue OtL T0 M €xel wold aobev)
TPoopoOPNoN wotTe By ~ 0.

(o) Tpayte Tig avudpaoelg (1)-(3).

(B) Bpette g eEaptwvton oL KOMWELS O, B, aIto TIG WEPLKES TUECELS Par, PH2, DT

(v) Bpelte g eEaptator 1 tayvhta e avidpaong (3) amd TG UEPLKES TECELG
PmsPH2, PT-

4.24
To oEpavio (CH,OCH,) mapdayetar Bropunyavikd amd oEetdmon arbeviov (CHyCH,):

1
CH; = CH; + 502 — CH,OCH, (1)

H avtidpoaon yivetal katolvtika pe Tov unyoviopnd Eley-Rideal og dvo otadia:

() TPoopoEN o Tov O7 e ameVOELNG SLACTUOY OF TPOTPOPNUEVO ATOULKO 0EVYOVO
(0%)

(B) Avtidpaon tov O* e agplo abévio kKoL amtevbelag SNULovpYLo aeplov 0ELPOVIOU.

1) Cpanpte TIg EMUEPOVG AVTIOPATELS YLO. TO. fnuorta () ko (B).
2) AmtodeiEte 0TL av To Prua ov kabopllel Tov pubud eivar To (B) TOTE 0 PLOUOG TTaL-
POYOYNG OELPOVIOV EEAPTATOL QITO TNV OLYKEVTPWON Tov O IE OUVAPTNOT TG LOPPNG

f(z) = % (a, b otaBepeg).

3) AmodeiEte 0TL av to PNua ov Kabopilel Tov puhuod eivan to (o) TOTE 0 PUOUOG TTaL-
POYWYNG 0ELPAVIOV EEQPTATOL ATTO TNV OVYKEVTPMON Tov Oy UE GUVAPTNON TNG WOPPNG

f(@) = oy

(c otabepQ).
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4.25

Bpeite mog eEaptdtor o puouog mapaymyng CO, amd tnv ovykevipmon tou agptov CO,
peo oty ovidpaot 2CO+*—COy+C* . To * dnhwvel O£0M TPOOPOPNONG OTNV ETLPAVELD,
touv Ni. O@ewpnote 0TL 1 ovykEvrpwon Tov CO, elvar apeintéa. Avote Ty Goknon dvo
(POPEG YLOL TOVG TTAPAKATO unyaviopovs. Kau otig dvo meputtmoelg 1) deltepn aviidpoon
gLvOIL LOVOSpOUT TTPOG TOL SEELA EV 1] TTPWTY] ELVAL OE LOOPPOTTLAL.

Langmuir-Hinshelwood (B) Eley-Rideal
2CO+2%+ 2CO* CO+*+ CO*
2CO* -COy +C*+*  CO+CO*—COy+C*
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5 Noavovhka yio qAakes KUYELes: oo TV Kupedn Ikpé-
T0€) 0TOVS TEPOPOKITES.
5.1

TTOAOYLOTE TV TTUKVOTNTO TOV POPEWV, 1;, Y10, TO evOoyeveg SnTe otoug 300 K. Ailvo-
VIOL 0L OUYKEVIPMOELG TWV OTTMV KOL TOV NAEKTPOVIWV, N = n, = ny = 2.5 x 10 cm™3
Ko 10 evepyetoko yaopo E; = 0.15 eV. Mmopel Katd T yvoun oag 1 €vion ot Vo
YPNOLOTTOOEL 08 PWTOPOATALKEG SLOTAEELS;

5.2

TmohoyloTE TV POTOROATALKT 0rtdd00N evOg VALKOY pe J,, = 10 mA/cm?, V,. = 0.8 V
Kaw F'F = 66%, ywo axtivofoinon ue 1, 5 xow 10 hovg avriotouya.

53

Yrohoylote Tov delkTn avoyng (tolerance factor), ¢, yio tig evioeig CsGelz, CH3NH3Snls,
HC(NH,),Pbl; ko C(NHz)3Snl3. Tio stoteg ammd avtég 1) o Tou epofoKiTn elval 0To-
Bepn); Ze TOoLEG TEPUTTDOELG WTOPEL 1) KPUOTOAMKY doun va uetafAnOel pe avEnon g
Oepuokpaotog;

5.4 Thir6 E, (V)

TTOMOYLOTE TO EVEPYELOKO YOAOUC YLO TO OTEPER OLaL- CsSnBr; 17
Muato (o) CH3NH3PbClz I, (B) CsSnBrs_.I, wou (y) CsSnl; 1.3
HC(NHQ)anlfobzIS CH3NH3PbCl3 3.1

TMwg wropeite vo SLAMOTOOETE eGV 1) Evon eivon 0Teped  CH,NH4PbIs: 1.5
dudhupal 1) eTEPOYEVEG iyl Ze TOLEG TEPUTTMOELS LOYVEL O HC(NH,),Snls | 1.35
vopog Tov Vegard; HC(NH,),Pbl; | 1.45

ALvovToL ToL EVEPYELOKA yaouata, B, Tov vAMKOV.

5.5

Ymoloylote Vv evepyera deopevong (binding energy), Fj, ko tv axtiva Bohr (Bohr
radius), ap TOV €ELTOVIOV 08 €val KPAVTIKO mtNyadL 800 SLAOTACEWV UE TUYOG T YUSLOU
L, = 1.8 nm xou 7dyog @paypatog L, = 0.8 nm. Alvetow 1) evepydg WAlo TV (OopEwV
me = my = 0.3mg Kow oL SINAEKTPIKEG 0TAOEPES €, = 6.5 KO €5, = 2.1, Y10, TO TN YAdL Ko
TO (PPAYILCL, AVTLOTOLYWG,
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6 NovoUMKG Y0t VEROYEVVITPLES KL YN AAAES ALVOLVEM-
OLULES TN YES EVEPYELXG.
6.1

Oempoue AVEUOYEVVITPLO UE EUPAdOV PTEPMTNG A, KL TOYUTNTA TOU OVELOV UITTPO-
OTA OITO TN PTEPMTI ELVOL U1 KOL 1] TOYVTITO TOU GLVEUOU TILOW OTTO TV (PTEPWTY ELVOLL Ug.
H sukvotnta tov agpa etvar p. H péyotn Oewpntikn 1oy TG avELOYEVVITPLOG SLVETAL

atd Tov vouo tov Betz,
1 2
P:Pox—(lJrU—Q) ( —“—g)
2 (1 05
onov Py = $pAv.

’ ’ ’ /, ’ ’ v 1
(0) AtodelETE OTL 1) UEYLOTT) LOYVG ETULTUYYOVETAL OTOLY - =

g.
(B) ATodeiETe OTLT WEVLOTN LOYVG EIVOL Prrg = 52 Py (ETIOPEVOG 1) péYOLhTEPY 0iT10S00M
JTOV WITOPEL VO E)EL 0L AVELOYEVVITPLOL ELVOIL 59.3%).

6.2

Bpette v younhoTep) Unvioio. LECT) T, TNV YNAOTEPT] WVIOLO, UECT] TLUY) KO TNV
ETNOLOL LECT) TUUY THG TAYVTITAG TOU GVEUOU 0TIV LOLALTEPT] TATPLOOL GO ALTTO TO SLASLKTVO.
T Topaderypa, oty lepametpo oL TiueG etvan 4, 5 Kaw 4 m/s, aveiotoyo 0tmg Ppednkay
0to http://bit.do/ierAP , deite Kouw 010 http://bit.do/ierap . Towg ypela-
OTEL VO LETATPEYPETE TLG LOVADEG TG TOYVTITOG.

Me QUTEG TIG TPELG TUUEG TOYVTNTAG OVELOV, VITOMOYLOTE TV EAAYLOTY), LEYLOTY] KOL UEOT)
UNVLOLOL LoD TTOV (WTOPEL VO SMOEL L0 LVEUOYEVITPLO. L€ UNKOG (TePOD 50m. Oswpnote
OTL 1] ATOS00M EXEL TNV UEYLOTY TLUT TG, ONAadn toovTton pe 59.3%.

6.3

Avepoysvvitplo pe dtapetpo @repmtng D = 80 m lettovpyel pe amddoon 50% oe
;EPLOYN UE UeEom tayvTNTa ovepov vy = 20 m/s (ueétpnon oe Mpog hyg = 10 m). Sy
TEPLOYT QLUTY], 1] TAYVTNTO TOU AVEUOV, v, EEQPTATAL OTTO TO MPOG, I LE TNV OYEOT

h 0.27
U = V10 h_m

(1) Yroloyiote TV ueon sopayouevn oy, P, yio tpog (o) b = 10 m (B) A = 100 m
Ko (y) h = 200 m.
(2) ADoTE TNV YPOPLKY] TOPAOTOO0T THG P 00V GuvapTion tov A.
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7 NoavoUMKa Yo uroTopies.

24



	Αρχές νανοφυσικής: ειδική επιφάνεια, κβαντικός περιορισμός, κβαντικές τελείες, φραγή Κουλόμπ.
	Ατομική δομή επιφανειών στερεών και κρυσταλλογραφία δυο διαστάσεων.
	Ενέργεια επιφανειών, επιφανειακή τάση και σχήμα νανοσωματιδίων.
	Προσρόφη, active sites. Αισθητήρες. Κατάλυση και αποδόμηση ρύπων.
	Νανοϋλικά για ηλιακές κυψέλες: από την κυψέλη Γκρέτσελ στους περοβσκίτες.
	Νανοϋλικά για ανεμογεννήτριες και για άλλες ανανεώσιμες πηγές ενέργειας.
	Νανοϋλικά για μπαταρίες.

