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ot Eidn Sgopwv

OporlonoAkog Asopog (Covalent bond)

Zxnportiletot mavia petafl NAEKTPOPVNTIKWY CTOLXELWV ME
apoBaia cuvelopopd NAEKTPOVIWV HETAEU TWV ATORWYV Kal
Snuovpyia Kowvwv IELywWV NAEKTPOVIWV.

lovtikog Aeopadc (lonic bond)

Zxnuatiletal navia HeTal NAEKTPOOETIKWVY Kol NAEKTPAPVNTIKWV
otoeiwv -petadopd NAeKTpoviwv ano to NAEKTPOOETIKO 0TO

NAEKTPOPVNTLKO ATOO.

MetaAAkag eopog (Metallic bond)

Zxnpotiletol mavra petafl NAEKTPOOETIKWY OTOLXELWY,
(netaAAwv). Ta nAekTpovia 00£voug Kivouvtatl eEAeUBepa oTO
XWPO OLVAUECO OTA OETIKA LOVTO TWV OTOLXELWV.

Awapoprakeg Suvapelg (intermolecular bonding)

Zxnporxilovral petafl popiwv




IONTIKOZ AEZMOZX

O peTa@OPA NAEKTPOVIOKAC TTUKVOTNTAC ATTO TO NAEKTPOBETIKO
OTO NAEKTPAPVNTIKO ATOHO

O dnuIoupyida ETEPWVUHWY 1OVTWYV

O Sduvapelg NAEKTPOOTATIKAG PUON(|
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®Puoikoi KpuoTaAAol BlkoU
payvnoiou (MgSO,)

Quoikoi kpuoTaAAol Tou
opukToU aAitng (NaCl)
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KpuoTaAALKO OTEPED: CUMUETPLKN, EMAvVOAaBavOopevn dtataén atopwy, LOVIWV 1} popiwv
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KpuotaAAika mAEypata

OL LOVTLKEC EVWOELG, OE OTEPEA popdn, Elvat KPUOTAAALKEC

Ta LOvta Toug TOTOOETOUVTOL OE L0 TPLOSLAOTOTN, KAVOVLKA KoL GUMLETPLKNA
Sdiatagn nov enavalappfaveral oto xwpo. To tplodidotato avto diktuo Agyetat
KPUOTAAALKO TIAEY QL.
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210 mapoKatw oxnuo ewkoviletatl n otoxewwdng kupeAida tou NaCl. YoAoyiote thv mukvotnta
tou NaCl oe g/cm3. Aivovtat ot Lovtikég aktiveg: Na* 97 pm kaw Cl-181 pm. Aivovtat ta MB: Na 23,

Cl 35.5
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Molog elvat 0 EUMELPLKOC TUTIOC TNE EVWONG IOV €LKOVIZETAL 0TO SLTAAVO KUBLKO KPUOTAAALKO
nAEypa, To onoio amoteAsital and wovia Ca (peyalec odpaipeg) kat lovra dpOopiou (HUKPES
odaipec); Na oxedlaoete Ko va OVOUAOETE OAa Ta otadia Tou KUKAou Born-Haber avtic tng

gEvwoncg.




ApLOOG EvTaéng: aplOOG YELTOVIKWY LOVTIWVY

Ication
anion

0 apBudg evragng Tou avgavetal 660 avavetat o Adyog

F cation Coord

Fanion #

< 0.155 2 linear
0.155-0.225 3 ftriangular &)
0.225-0.414 4 Th
0414-0732 6 O,

0.732-1.0 8 cubic
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X0opOKTNPLOTLKA LOVTLKOU dECHOU

2TIG IOVTIKEG EVWOEIG OEV UTTAPYXEI N £vVvola TOU Hopiou
‘Exouv ugnAd onueia TASNGS

NMOAAEG I0VTIKEG EVWOEIG €ival EUDIAAUTEG OTO VEPO I O€
TTOAIKOUG OI1aAUTEG

Ta TAYHOATA KOl T USATIKA TOUG O1GAUMATA £XOUV HEYAAN
AyWYIHOTNTO

O1 10vTIKOI KpUOTAAAOI TOUG €ival cUVAOWG TTOAU OKANpPOI Kal

gU0paucTol, KAl OX1 EAATOI KOl OAKIMOIL, OTTWG €ival Ol KOUOTAAAOI
TWV METAAAWV.



» ZTLC LOVTLKEC EVWOELG OEV UTLAPYXEL N E€vvoLla TOU [opiou
» Exouv udnAa onueia tA&NG

» Ta typorta Ko To USATIKA TouC StaAUpata €XouV HEYAAN aywyLlpHotnTa

Tmyn ouvexouq
pelpatog
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TyHa rj udatkéd StdAupa @
LOVTIKNG EVWwong







HAEKTPONIAKH OEQPIA TOY 2OENOYZ - OEQPIA KOSSEL

Valence Electron
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Ta dTopa TTOU CUMMETEXOUV OTN dnUIoupyia SeECuwWYV TEiVvOouv va
aTTOKTAOOUV oTa0EP] OSOoMN EuyEVOUGg agpiovu (oTIBGda oBévoug: 8 e )

E¢aipeon — oTIfada K: 2 e-



Aduvapieg TNG HAEKTpPOVIOKNG Oewpiag ZOEvoug

% O Kavovag TNG okKTAdag dev UTTOPEI va EQAPUOCTEI ETTITUXWG
VIO T OTOIXEIO METATITWONCG KABWC Kal yia Ta METAAAQ TTOU
oKOAoUBoUV Ta OToIXeia MeTATTTWONG. ‘ETOl, TO povadika
METAAAQ TO OTTOIQ UTTOKOUOUV OTOV KAVOVA TWV OKTW Eival:

METAAAQ NMOU UNAKOUOUV
OTOV KQVOVQ TWVY OKTR
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HETAAMA NMou Sev UNaKoUoUV
OTOV KQVOVA TWV OKTW




Evépyela TTAEYHOTOG

‘Evépysla TTAEypaTog (U): n evépyeld TTOU ATTAITEITAI VIO TOV
TTARPEN O1aXWPICHO evOC mole HIag OTEPEAC IOVTIKAG EVWONG
OTA IOVTA TG O€ AdEPIA PACH).

NaCl(s) — Na*(g) + Cl-(9g) U= +788 kJ/mol

H evépyeia TTAEYHATOC £XEI TTAVTOTE BETIKO TTPOCNHO!

‘Evwon  Evépyela mAEyparocg (kd/mol) Znueio TAgEwG (°C)

LiF 1017 845
NaBr 736 750
KCI 699 772
MgCl, 2527 714
CaO 3461 2587

MgO 3890 2800



2YITXPONH ANTIAHWH T'lA THN EPMHNEIA TOY IONTIKOY AEZMOY

O oxXnpaTIopOG I0VTIKAG Evwong Ba TrpéTrel va
OUVOOEUETAIl ATTO EAATTWOT TNG OCUVOAIKNG
EVEPYEIOG TOU CUOTHHATOG

ﬁ

eCwOepun O1adikacia

N AZTE g4 1
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Eéioman Bom-Landé ‘ o
4 me,r,

N,: apiBuégAvogadro

A: otaBegpa Madelung (yewpeTpia TTAEypATOG)
Z", Z: @opTio I6VTWV

I,: MNKOG OECHOU

€,: OINAEKTPIKN OTOOEPG KEVOU

n: eKBETNG ToUu Born (5-12, péyedog 16viwy)
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Nopog tou Hess:

TO OGO TNG OeppoTnTOC MOV EKAVETOL i} anoppodaTal KOUTA TN HETABOON EVAC XNHLKOU
OUGTIHOTOC QIO L0 OLPXLKA KOTALOTAON OE Mo TEALKA Kotdotaon eivat aveéaptnto tov
SpOpov ou atkoAouBoUE yLa VoL TETUXOUME Th HETABOAR

initial final
re al:tants products

mterme diates

{cd Doc

D >E

mtermediates ﬂ.H 5 mtermediates

AH, + AH, + AH; = AH AH, = AH, + AH; = AH, + AH. + AH,



Nalg) + Ci(g)




YTTOAOYIOHOG TNG EVEPYEING TTAEYHATOG ATTO TOV
KUKAo Born-Haber
O oxnuaTtiopécg evoc mole NaCl(s) o€ éva otddio KATd ThV

avTidpaon Na(s) + 1/2Cl,(g) — NaCl(s) AH,=-411 kJ
HTTOPEI va OewpnOei OT1 yiveTal KATA Ta akOAouba BAupara:

kJ
1. E€axvwon: Na(s) — Na(g) AH, = +108
2. AiaoTtaon: 1/2Cl,(g) — CI(Qg) AH, = +244/2 = +122
3. lovTion6g: Na(g) — Na*(g) + e- AH, = +496
4. HAekTpovikn ouyyévela: Cl(g) + e-— Cl-(g) AH,=-349
5. Na*(g) + Cl-(g) — NaCl(s) AH;=-U=;
Na(s) + 1/2Cl,(g) — NacCl(s) AH, = -411

N6éuog Tou Hess =
AH,= AH, + AH,+ AH; + AH,+ AH;, =
AHs; = AH;- AH, - AH, - AH, - AH,
= (—411-108 — 122 — 496 + 349) kJ = -788 kJ
= U = +788 kJ/mol

MNari dev gival duvardg o oxnuatTiopog Tng Evwong NacCl,
U=-2155 kj/mol = AH; = 2554 kJ/mol






Na oxedlaotei o kUkAog Born-Haber ywa tnv évwon AlF,

Na oxebdlacete tov kUKAo Born-Haber tng évwong SrCl, kat va UTTOAOYLGETE TNV EVWTLKI EVEPYELO TOU
KPUOTAAALKOU AEypatToG Tov. Aivovtat:

EvOaAnia oxnuatiopot Srcl, -828 KJ/mol
EvOaArnia e€axvwong Sr +164 KJ/mol
Evépyela mpwTtou LOVTLIOMOU Sr +540 KJ/mol
Evépyela SEUTEPOU LOVTIOMOU Sr +1064 KJ/mol
Evépyela Siactaong tou Cl, +242 KJ/mol

MNpwtn evlaAnia 6¢opevonce tou Cl -349 KJ/mol



Na oxebLaoete YwpPLic val KAVETE UTOAOYLOHOUC, ToV KUKAO Born-Haber yia tnv évwon CsCl,
AlF,,ALO,.

Me Baon ta akoAouBa dedopéva untoAoyiote tnv evepyeta MAEypatog tov Nal(s):
(a) H evBaAnia oxnpatiopou Nal(s) eivar —272 kJ/mol.

(B) H evépyera e€axvwonc tou Na sivat 108 kJ/mol.

v) H evépyeia npwtou tovtiopovu tov Na ivat 496 kJ/mol.

(6) H evépyera e§axvwong tou I,(s) eivaw 62 kJ/mol.

(€) H evépyera Staonaonc tov deopov I-1 eivat 151 kJ/mol.

(ot) H mpwtn nAekTpoVIKA oUYYEVELA TOU Lwdiov eiva —295 kJ/mol.



NOAQ2IMOTHTA IONTIKOY AE2MOY
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MeyaAUTEPN NAEKTPOVIAKI
TTUKVOTNTO
YUpW a1rd TO TTI0 NAEKTPAPVNTIKO
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AvicokaTtavoun popTiou
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HAekTpapvnrikoTnTa (X)

EMUTTELPLKO HETPO TNEG TAONE TTOU EXEL TO ATOMO EVOC UOPIoOU va EAKEL TTPOC TO LEPOG TOU

nAektpovia (Pauling, 1932)

X, =X =0102D 1 ~JD o, x Dy

Li Be B C N O F
1,0 1,5 2,0 2,5 3,0 3,5 4,0
Na Mg |Al Si P S Cl
0,9 1,2 1,5 1,8 2,1 2,5 3,0
K Ca Ga Ge As Se Br
0,8 1,0 1,6 1,8 2,0 24 |28
Rb Ba In Sh Sb Te [
0,8 1,0 1,7 1,8 1,9 2,1 2,5
Cs

0,7

HAektpoouyyévela T

Evépyela toviopot T

l

HAekpapvnukotnta T



O dsopol TwV atopwyv o€ pia Evwon avaloya He tn dtadopd
NAEKTPOPVNTLKOTNTAC TWV OTOMWV Sdlakpivovtal oeE:

Ax=0
0< Ax <1.7
Ax >1.7

tovTIKGG Seopog %

KolOotp At ORLOLOTTOALKOG HECOG
TOAWMEVOC (] TTOALKOG)

LOVTLKOG HEOHOG

100 —

0 0,5 1,0 1,5 2,0 2,5 3,0

Slapopd nAeKTpapPVNTIKETNTAG

% LoVTIKOG Xapaktipag = {1-exp[-(0,25)(X,-Xz)?]1}x100



EKTIHNON TNG OXETIKNG TTOAIKOTNTAG OECHWV MHE Baon TIG

NAEKTPAPVNTIKOTNTEG

Katartagre Toug TTapakatw dEOHOUC KATA TEIPA AUEAVOUEVNG

moAikoTnTag: H-Se, P-Cl, N-CI, N-F

IA 0
H . He
21 | 1A Can. Iarge A IVA VA VINIIA _
Li | Be ay B N O F Ne
10| 15 SiC: small ——— o0l 25| 30|35|4a0]|
Na | Mg T APSi| P| s |calar
09 | 1.2, VB VB VIB VIIB / ~ B 1B |15 | 18| 21 25| 30| -
K | Ca'l Sc | Ti V |Cr | Mn| Fe |Co | Ni |[Cu|Zn | Ga|Ge | As | Se | Br | Kr
08 1013|1516 |16 |15 |18 |18 |18 |19 |16 |16 [18 |20 24|28 -
Ro|[Sr| Y Zr Nb|Mo| Tc |Ru|Rh |[Pd|Ag|Cd | In |[Sn|[Sb Te | | | Xe
08 101214 |16 |18 [19 22|22 |22|19[17 |17 [18]19 21|25

Cs |Ba|telu| Hf | Ta | W |Re |Os | Ir | Pt |Au|Hg | Tl |Pb| Bi  Po| At | Rn
07109 hi2 13 1517192222122 24119 18|18 |19 20| 22| -
Fr | Ra |Ac-No

07 | 0.9 [1.1-1.7




Kavoveg Fajans: 0 OLOLOTIOALKOG XOLPAKTAPAG EVOG LOVTLKOU 0OV evioxUetTal, SnAadn n
TIOAWGLUOTNTA TWV LOVIWV QLUEAVETAL OTAV:

1. To popTio TOU KATLAOVTOG 1 KOl TOU aviovtog eivat uPnAo
2. To péyeBo¢ Tou KATLOVTOC Eival HLKPO.
3. To péyebo¢ tou aviovtog eival peyaio

4. To KOTLOV va NV €XeL NAEKTPOVLIOKN SLapopdwaon EVyevwy aepiwv

Mowd anod tig evwoelg NaCl kat CaCl, gival TePLGOOTEPO LOVTIKN KO YLOT;

AX,, AX moLa amo TG 2 EVWOELG ELVOL TIEPLGGOTEPO LOVTLKN KO YLOTi;

MNoleg evwoeLg eival MePLOcOTEPO LOVTIKEG Ka yiati? i) LiF, Lil, LiCl ii) MgCl,, BeCl, CaCl,

Na atttohoynOei yati dStadEpouv ta onpueia ti§ng twv NacCl, CuCl (801 kaw 430°C, avtictotxa). Aivovtat ,,Na, ,4Cu.
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