H-atom (folyt.)
Példa: mi a valosziniisége annak, hogy az elektron a magtol
r tavolsagban van? ("radidlis eloszlas")
Egy 4nr” gombfeliiletet kell tekintsiink:
Pl. az s allapotban: W(r) ~ (¢”)* 4nr’
0B

15 orbital

- - 2Zsorbital
— — — 2p orbital

Maximum éppen a bohr-sugarnal!

1. Iranydiagramok:
A tér egy adott irdnyaba a fliggvény értékével aranyos
hosszusagu vektort htizunk, vegpontokat dsszekotve:

0 O

1Is

2. Szintvonalak (izofeliiletek)

http://www.catalysis.nl/~chembond/notes/Hatom/Hatom3. html

2p,-palya "ot .

3dyy-palya T

3d,-palya G

3. Stiriiség pontozassal:

sz 3pz

2005/9

A. B.
A: 3dyy. 3dy, és 3dy, hasonloak, csak a tengelyek szerepet
valtanak. B.3d,,.,» Az abrak 3 sikmetszetet mutatnak.

3 dzZ

Me¢ég egyszer a radialis eloszlasok és az el. stirliség:

(Quantum
numbers

2
% 2 % 2 Electrons

3d %

Radial probabilty 47r2R2
Radial probability 47r2R2;

3

52y 108, 153, 208, 258, 52, 102, 153, 208, 258,

2 2 2 2

Radial probability 4nr2R 2,
Radial probability 4nr2R 2,

Say 108, 158, 202, 252, Say 108, 158, 202, 252,

Az elektronspin

Két kisérleti tény: Stern-Gerlach, ill. a szinkép finomszerk.
http://www.upscale.utoronto.ca/GeneralInterest/Harrison/SternGerlach/Stern
Gerlach.html An "electron gun" produces a beam of electrons. If the
beam from the electron gun is directed to the magnets, as shown to
the right, the beam is split into two parts. One half of the electrons
in the beam are deflected up, the other half were deflected down.
The amount of deflection up or down is exactly the same magnitude.
Whether an individual electron is deflected up or down appears to
be random. Stern and Gerlach did a version of this experiment in

1922
L
—

N

Az elektronnak sajat, a mozgésatol fiiggetlen impulzus- (tehat
egyben magneses) momentuma van
spinkv. szam: s; a spinvektor z-vetiilete: m,.

s(s+1)(7)= (3 /2)n

+ (1/2)n

Ugyanakkor, adott mechanikai momentumhoz a spin
esetében kétszer akkora magn. mom. tartozik, mint a
palyamozgas esetében (fent). Ha pl. a mech. momentum
z-vetiilete £ 1/27, akkor p, =+,

Az imp. mom. nagysaga:

z- vetiilete:



Tobbelektronos atomok elektronszerkezete

Mindségileg uj a H-atomhoz képest: elektron-elektron
kolesonhatas. Leiras sokkal bonyolultabb.

Kozelitd modellen alapszik a kémiaban tobbnyire hasznalt
kép: fiiggetlen elektron modell

egy adott elektron a tobbi atlagos, gdmbszimmetrikus
terében mozog.

A hullamfv. legegyszeriibb matematikai alakja egy
szorzatfiiggvény, melynek tényez6i a palyak.

\P(1’2’3a 1’1) = WI(I)WZ(Z)W3(3) """ \Vn(n)

A v; figgvények a H-atom gerjesztett allapotaiként
megismert palyak jellegét mutatjak, melyeket itt is n, /, m
kvantumszamok jellemeznek.

A szokasos jelolés most is:
Is, 2s, 2p, 3s, 3p, 3d, stb.

A palyakhoz palyaenergia tartozik. Ez - szemben a H-
atommal - n és [ kv.szamoktdl fiigg! Egyszeri képlet itt
nincs, de szamolhatok. Vigyazat: az atom teljes energiaja
nem egyszerlien a palyaenergiak osszege!

Az atomokban, ahogy ndvekszik a rendszam, az elektronok
az Aufbau-elv szerint novekvo energia sorrendjében toltik
be a palyakat.

NN
- 45

A feltdltés soran érvényesiil a Pauli elv:

két elektronnak nem lehet mind a négy kvantumszama
azonos. Mas szoval: ha n, 1, m adott, m; még kétféle lehet,
vagyis egy palyan a kétféle spiniranyitottsagnak
megfelelden max. két elektron lehet.

Héj:n; alhéj: n,l.
Fentiek szerint, egy alhéjon beliil a palyak energiaja
azonos. (pl. a 3 db p-palya, px, py, P;.)
Elektronkonfiguracio:

megadjuk az elektronok szamat mindenegyes alhéjon.
Hund-szabdly: ..adott alhéjon maximalis szamu
parositatlan - azonos spinti - elektron.

He: 152; Li: 152251; Be: 1522s2;

H: 1s'; B: 1522522p1;

Hasonléan: C ......... Noeen (O Z

Elektronkonfiguraciok

Z Symbol Neutral Positive ion
1 H Is' -
2 He 1s? 1s'
3 Li [He] 2s' 1s
4  Be [He] 2s* [He] 2s'
5 B [He] 25 2p! [He] 2s*
6 C [He] 25 2p* [He] 25 2p'
7 N [He] 25 2p° [He] 25 2p?
8 O [He] 25 2p* [He] 25 2p°
9 F [He] 25 2p° [He] 25 2p*
10 Ne [He] 25 2p° [He] 25> 2p°
11 Na [Ne] 3s' [He] 257 2p°
12 Mg [Ne] 3s* [Ne] 3s'
13 Al [Ne] 35 3p! [Ne] 3s*
14 Si [Ne] 3s? 3p* [Ne] 35 3p'
15 P [Ne] 3s* 3p® [Ne] 3s* 3p?
16 S [Ne]3s? 3p* [Ne] 35> 3p®
17 Cl [Ne] 3s? 3p° [Ne] 3s? 3p*
18  Ar [Ne] 3s% 3p° [Ne] 35> 3p°
19 K [Ar] 4s' [Ne] 3s? 3p°
20 Ca [Ar] 45> [Ar] 4s'
21  Sc [Ar] 3d' 457 [Ar] 3d' 4s'
22 Ti [Ar] 3d* 457 [Ar] 3d* 4s'
23V [Ar] 3d° 4s° [Ar] 3d*
24 Cr [Ar] 3d° 4s! [Ar] 3d°
25  Mn [Ar] 3d° 457 [Ar] 3d° 4s'
26  Fe [Ar] 3d° 4s® [Ar] 3d° 4s'
27  Co [Ar] 3d’ 4s? [Ar] 3d®
28 Ni [Ar] 3d°® 4s7 [Ar] 3d°
29 Cu [Ar] 3d" 4s' [Ar] 3d"
30 Zn [Ar] 3d' 4s° [Ar] 3d" 4s!
31 Ga [Ar] 3d"° 45 4p'  [Ar] 3d" 4s?
32 Ge [Ar] 3d"°4s’ 4p>  [Ar] 3d" 4s” 4p'
33 As [Ar] 3d"9 45 4p®  [Ar] 3d" 45 4p®
34 Se [Ar] 3d"" 45’ 4p*  [Ar] 3d"" 4s” 4p’
35 Br [Ar] 3d"°4s’ 4p°  [Ar] 3d" 4s” 4p*
36 Kr [Ar] 3d"%4s” 4p°  [Ar] 3d" 45 4p°

A modern periédusos rendszer s-, p-, d-mezdre
tagolhato:
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s block p block 8A
i 3 1 13 14 15 16 17 [ 2|
1A ZA H A 4A A 6A TA |
3 [ s[6 7 ]8[9]w]
2 d block 2p
uf e 304 5 6 7 8 9 w0 1 12 a3 ls]as| 16|z 18|
3s 3 48 B 6B 7B B &8 SB IR 2B P
o O, [z u]s]s]o]a]n]sn0],, 30]E]Es]s=e]ss] ]
s 3d 4p
[[37 T3a |, (30|40 a1 | a2 |[a3[aa]as[as|a7]as (49 [0 | s1|s2 |3 54|
55 4d Sp
| 3| 58 s |2 B 21| || w60 (FE|ae| e e 86|
5 5 6p
78 87 8 &d 103 [ 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 12 -"]1 13 | 114 | 115 [ 106 | 117 | 118
fblock

4f| 57| 58| 59| 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70

sp| 89| 90| 91 (92| 93 | 94 | 95 | 96 | 97 ( 98 | 99 | 100 | 101 | 102



Magneses tulajdonsagok — az elektronszerkezet
kovetkezménye: mozgo toltés - el. dram - magnesség
diamagneses anyagok: a magneses tér taszitja; minden
elektron parositott

paramdgneses anyagok: a magneses tér vonzza; egy vagy
tobb parositatlan elektron

A parositatlan elektronok magneses momentumanak

kozelité értéke: =+ /n(n+2)pu, , ahol u, a Bohr-

magneton, n pedig a parositatlan elektronok szama.
ferromdgneses anyagok: a magneses tér erésen vonzza; a
jelenség csak kondenzalt fazisban figyelhetd meg. A
szomszédos atomok parositatlan elektronjai egy bizonyos
tartomanyon beliil igen erdsen kdlcsonhatasban vannak,
doméneket alakitva ki. A domének a ferromagneses
anyagok olyan tartomanyai, amelyekben az atomi
magneses dipolusok egy iranyban allnak. Az egyes
domének mérete ~ néhany mikrométer

Magnetic field absent In presence of magnetic field

Paramagnetism

Ferromagnetism

Magneses szuszceptibilitas: egységnyi magneses térerd

altal az anyagban indukalt magneses momentum.
M a momentum, H a térerd, y a szuszceptibilitas.

A migneses szuszceptibilitas kisér-
leti meghatirozisa

(W)

mégneses tér nélkiil

paramagneses anyag

r s diamégneses anyag
migneses térben

magneses térben

A e

Alezart iivegesGben levS mintdt a  Ezutdn erds magneses teret alkal- A diaméagneses anyagot a magne-
mérleg egyik Karjéra fiiggesztve, ~maznak. A paramagneses anyagot  ses tér taszitja, ezért silya kisebb-
meghatdrozzik a silyat magneses  a tér vonzza, ezért sillya nagyobb-  nek tiinik. A diamagnesesség ha-
tér nélkiil. nak tiinik. Ha a térerdsség kb.  tasa olyan kicsi, hogy a latszola-
1 tesla (T), a paramégneses minta  gos _silycsokkenés észleléséhez
latszolagos  silyviltozasa tobb  mikromérlegre van sziikség.
sz4z mg-ot érhet el

anyag

(1T =10 gauss.)
Néhany ion szamitott és mért

5 a parositatlan szamitott mért momentumok

o elektronok szama momentum (B. M.) (B. M.)
Vit 1 1,73 1,7-1,8
Cu2+ 1 1,73 1,7-2.2
Nat, 2 2,83 2,6—2,8
Niz+ 2 2,83 2,8—4,0
Cr+ 3 3,87 ~38
Co?+ 3 3,87 4,1-52
Fe2t 4 4,90 5,1-5,5
Co+ 4 4,90 ~54
Mn?+ 5 5,92 ~59
Fe3+ 5 5,92 ~59

Varhatéan mekkora a Cu®* ion magneses momentuma?
A Cu*' ion elektronkonfiguracidja: [Ar] 3d°.

Tl Tl Tl Tl T

3d 4s
A Cu”"-nak tehat egy parositatlan elektronja van:
p=[1.(142)"? = 1.73 p,
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Bizmut: diamagneses, magneses tér taszitja
CuSO4 paramagneses, magneses tér behtizza

magnetism is a phenomenon by which materials exert an attractive or
repulsive force on other materials. Some well known materials that exhibit
easily detectable magnetic properties are iron, some steels, and the mineral
lodestone; however, all materials are influenced to one degree or another by
the presence of a magnetic field, although in most cases the influence is too
small to detect without special equipment.

Magnetic forces are fundamental forces that arise due to the movement of
electrical charge. Thus, magnetism is seen whenever electrically charged
particles are in motion. This can arise either from movement of electrons in
an electric current, resulting in 'electromagnetism', or from the constant
subatomic movement of electrons, resulting in what are known as 'permanent
magnets'.

The physical cause of the magnetism of objects, distinct from electrical
currents, is the atomic magnetic dipole. Magnetic dipoles, or magnetic
moments, result on the atomic scale due to the two kinds of movement of
electrons. The first is the orbital motion of the electron around the nucleus;
this can be considered as a current loop, resulting in a magnetic moment
along the axis of the nucleus. The second, much stronger, source of
electronic magnetic moment is due to a quantum mechanical property called
spin (although current quantum mechanical theory states that electrons do
not actually physically spin, or orbit the nucleus for that matter).

Paramagnetism and Diamagnetism

-
- - -

+ A species with unpaired electrons is paramagnetic
and is pulled into a magnetic field; one without
unpaired electrons is diamagnetic and is pushed
out of a magnetic field.

+ Paramagnetism and diamagnetism can be )
distinguished experimentally by an apparatus like
that above.

— (&) nomagnetic field )

b) paramagnetic substance appears to weigh more.

— (c¢) diamagnetic substance appears to weigh less.

i) &

A cseppfolyos oxigént a magnes
vonzza=>paramagneses



http://en.wikipedia.org/wiki/Materials
http://en.wikipedia.org/wiki/Force
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Steel
http://en.wikipedia.org/wiki/Mineral
http://en.wikipedia.org/wiki/Lodestone
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Force_%28physics%29
http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Motion
http://en.wikipedia.org/wiki/Electrons
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Subatomic
http://en.wikipedia.org/wiki/Dipole
http://en.wikipedia.org/wiki/Nucleus
http://en.wikipedia.org/wiki/Quantum_mechanics
http://en.wikipedia.org/wiki/Spin_%28physics%29

Atomi tulajdonsagok

1. Ionizécios energia és elektronaffinitas
X =X+¢ AH =1( oniz.en.)
X+e =X - AH (neg.) =E.A.

mérésiik : tdomegsp., fotoelektron-spektr.
szam.: palyaenergidk

2. Az elektronegativitas (kiilonbozé definicidk)

1. Pauling
"Extraionos energia" : A= Djp - 1/2(Daa + Dgg)

elektronegativitas kiilonbség :

Fix pontok: .....
2. Mulliken ........ x = const 1/2 (LE. + E.A.)
3. Allred-Rochow ...... X = const Ze! (rkov)2

Hozzévetdleges értéktartomanyok rendszerben:

Leginkabb a fécsoportbeli elemekre megbizhatoéak

(bar a tabl. 2 tizedesjegye helyett realisabb lenne 1).
http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch8/graphics/fig
8 8.gif

I VILA VIIIA
H H He
2ap | 14 s IVeE VA VIA |a20| -
Li | Be B [ vl Q F He
088 [1.57 204 (255504 [ 5344 | 3.88 -
Ha | Mg Al 51 P 5 ol | Ar
083 [ 151 1al |1590)21% | 258 ) 516
K Ca Ga | Ge | As | Se B Kr
0.52 [ 1.00 181|201 ) 218|255 | 298| —
Eb | 3r In | 5n | 30 | Te I | Xe
022 (085 1792 (1896 [205] 21 | 286 -
Cs | Ba Tl | Ph | Bi | Po | &t | Rn
0.7 | 0.89 204 (253202 [ 20 | 223 -
Fr | Ea

07 | 09

Ionizaciods energidkkal dsszevetve:

®

IONIZATION ENERGIES AND ELECTRONEGATIVITIES

313 | First lonization Energy (kcal/mal of atoms)

141 171
|

e L
L8 LR

4 * Arbitrary seale based on Meorine = 4.0

e |Bn
S22
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Egy teljesebb ablazat:

H

Bl 2 [] below 1.0 [J20-24 1314 15 16 17
Li | Be [ 1014 [ 25-29 B|C|N|O|F
10 | 15 [ 15-19 [ 30-40 20| 2530|3540
Na | Mg Allsi|p|s|a

09123 4 5 6 7 8§ 9 10 1 12 |15|18]21125)30

K |Ca|[Sc |Ti |V |Cr Mn| Fe |[Co|Ni|Cu|Zn| Ga| Ge| As | Se | Br
08 (10|13 |15 |16 |16 |15 |18 |18 |18 |19 |16 | 16| 18| 2.0| 24 | 28

Rb|Sr| Y | Zr |[Nb|Mo| Tc | Ru|Rh | Pd |Ag | Cd | In | Sn | Sb | Te | I
08110 |12 |14 (16|18 |19 |22]22|22|19|1.7| 17| 18|19 21|25

Cs | Ba | La*| Hf | Ta | W | Re | Os | Ir | Pt | Au | Hg | Tl | Pb | Bi [ Po | At
0809 11|13 (15|24 |19 (22|22|22|24|19| 18| 18|19 20|22

Fr | Ra | Act| "Lanthanides: 1.1-1.3
0.7 | 09 | 1.1 | TActinides: 1.3-15

3. Az atomradiuszok kérdése

Val6jaban nem jol definialt. Kiilonb6z6 célokra kiilonb6z6
definiciok lehetségesek.

Kovalens radiusz nttp:llwww.iumsc.indiana.edu/radii.html

The following tables are gratiously furnished by Nat Alcock, Department of Chemistry, University of
Warwick, UK. Please see that proper citation is given if the data are used. ... of the book Bonding and
Structure by N. W. Alcock (Ellis Horwood, 1990). Paragraphs from this book relating to the strategy
for determining the radii are given at the end.

A.1 Carbon-based Covalent Radii
A.1.1 Single bond radii (pm)

H: 29.9

Be B C N 0 F

106 83.0 76.7 70.2 65.9 61.9
Al Si P(III) S(II) Cl
118 109.0 108.8 105.2 102.3
Ga Ge As (III) Se (II) Br
125 122 119.6 120.3 119.9
In Sn Sb (III) Te (II) I
141 139 137 139.1 139.5

Tobbszdrds kotések  (pm)

C N 0]
Single 76.7 70.2 65.9
Double 66.1 61.8 54.9
Triple 59.1 54.5

Van der Waals - ré&diuszok (pm)

N (¢} F

155 152 147
Si P S Cl
210 180 180 175
Ge As Se Br
195 185 190 185
Sn Sb Te I
210 205 206 198

Fémekben: Metallic radii (l2-coordinate) (pm)

Li 156.2 | Be 112.8

Na | 191.1 | Mg | 160.2 | AL 143.2

K 237.6 | Ca | 197.4 | Ga | 141.1

Rb | 254.6 | Sr | 215.1 In | 166.3 | Sn | 162.3
Cs | 273.1 | Ba | 224.3 | T1 171.6 | Pb [ 175.0

Tonokban: (hasonlitsuk &ssze a semleges fémmel)

Cation radii (6-coordinate) (pm

Li(+1) 90 Be(+2) | 59 Al(+3) | 67.5
Na(+1) 116 Mg(+2) | 86.0 Ga(+3) | 76.0
K(+1) 152 Ca(+2) | 114 In(+3) | 94.0
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Néhany atmeneti fémre:

Ti 273.1 |V 224.3 | Cr 171.6 | Mn 175.0

Fe 127.4 Co 125.2 | Ni 124.6 | Cu 127.8

Néhény atmeneti fém ionja:

Ti(+3) | 81.0 | V(+2) | 93 | Cr(+2) | 87/94* | Mn(+2) | 81/97.0*

Ti(+4) | 74.5 | V(+3) | 78.0 | Cr(+3) | 75.5 | Mn(+3) | 72/78.5*%

* Low spin and high spin values

Anionok:

4.2 Anion radii (6-coordinate) (pm)

0(-2) 126 F(-1) 119
S(-2) 170 Cl(-1) 167
Se)-2) 184 Br(-1) 182
Te (-2) 207 I(-1) 206

Az atomradiuszok meghatarozasanak kiilonb6z6 modjai
Figyeljiik a megfontolasok logikéajat!

Procedures for radius calculations

5.7 Covalent Radii. ...., some generally quoted radii are not very satisfactory, leading to wild proposals for their correction. [Notably the Schomaker-
Stevenson correction.

. The simplest values for covalent radii are therefore half the distances between identical singly bonded atoms. Unfortunately, these radii do not
give very consistent results, particularly for the most electronegative atoms (sections 5.8.2 and 9.5). Instead, the most useful radii are those derived by
subtracting the radius of carbon from C-X distances. The usefulness of these carbon-based radii seems to relate to three negative properties: carbon has no
lone pairs, no empty p- or d-orbitals, and is not of high electronegativity. Each of these can perturb observed bond distances.

Subtraction of pairs of bond lengths can be used to examine the consistency of covalent radii. A simple example shows that the difference between the
covalent radii of N and C is constant to about 1% of the N-C bond distance

NH2-CH3 147.4 CH3-CH3 153.4
NH3 101.5 CH4 109.3
difference 45.9 diff. 43.8 pm

The radius of carbon itself can be calculated from the bond distance in saturated hydrocarbon chains as 76.7 pm. Ideally, all single C-C bonds between
sp3 hybridised atoms should be identical, but a detailed comparison (Allen et al. 1987) shows small systematic variations.

3.2.1 Metallic Radii

The metallic radii in these structures [close-packed structures] can easily be obtained, by taking half of the M-M distance.
Standard metallic radii (tabulated in Appendix A.3) have been derived for 12-coordinate metals, though there has been no
detailed study of the consistency of metallic radii from one structure to another.

4.5.1 Ionic radii scales. When we know one ionic radius, say for Na', it is easy to obtain others, e.g. rCl"= dNaCl - rNa";
rK" = dKClI - rCI, etc. A rather more sophisticated treatment avoids the arbitrary picking of NaCl+KCl rather than, say,
NaF +KF to calculate rK'. We can express all the radii in terms of one unknown value and minimises the errors in the
predicted interatomic distances (Waddington, 1966). The problem of finding this unknown value still remains. Various
techniques have been used...,.

.... However, an extensive compilation of radii has been made by Shannon (1976), using the interatomic distances in
fluorides and oxides. This has been presented in two forms, based respectively on rO* = 140 pm (rF” = 133 pm) and on rF"
=119 pm. The second set differ by only 1-2 pm from the ideal scale suggested above, and represent the best values
currently available. Appendix A.4 provides a range of these values for 6-coordinate ions. It is finally worth noting that
ionic radii, like metallic radii, are affected by coordination number, though reliable ratios have not been derived. ....

7.2.1 Van der Waals radii. As with other interactions, the interatomic distances in non-bonded attractions can be
characterised by the radii of the atoms involved, here the van der Waals radii. These are, of course much larger than any
other radii, and the weakness of the van der Waals forces means that the distances are rather variable. However, radii can
be assigned to those atoms which often come into contact with each other. Careful study by Bondi (1964) provided the
figures in Appendix A.2 (p.xx). These values are most often used in relation to observed distances between atoms, to
decide if van der Waals bonding alone is present, or if some stronger bond is likely. ...

2005/14: xerox a Born-Haber korf.




A kémiai kotés

1. Jonos kétés:
www.chemguide.co.uk/atoms/structures/ionicstruct. html

P Hat
®-

Az "oktett"-elv (sajat megfogalmazasban): az ionrdcsot

alkoto ("ionkdtésben" levod) ionok elektronszerkezete
lehetdleg oktett, ill. altalanosabban: zart héj (v. alhéj).
pl. Zn [Ar] 3d"%s* — Zn*" [Ar]3d"

De: jelent6ségét ne abszolutizaljuk ...

Atmeneti fémeknél igen sokféle d" konfiguracid
( mas kérdés, 1. késébb: a héj betdltodése a ligandumok
elektronjaival egyiitt valhat teljessé)

PL v(I) és V(1) el. konfig.:
V¥ 3d)} VO (3d)?
Figyelem: lathatolag el6szor a 4s el.ok valnak le ...

2. A kovalens kotés legegyszeriibb szimbolikaja:
utolag: mivel én az ionos szerk.nél vezettem be az oktett-elvet,
altalanositani kell itt

Lewis-szerkezetek

A formalis szabalyok, emlékeztetd:

1. Determine the number of valence electrons to be used to connect the
atoms. 2.Connect the central atom to the other atoms in the molecule with
single bonds. 3.Complete the valence shell of the outer atoms in the
molecule. 4.Place any remaining electrons on the central atom. If the
valence shell of the central atom is complete, you have drawn an
acceptable Lewis structure. 5. If the valence shell of the central atom is
not complete, use a lone pair on one of the outer atoms to form a double
bond between that outer atom and the central atom. Continue this process
... until the valence shell of the central atom is complete.

1. Alappéldak: H20, CH4, NH3
2. Kett6s-, harmaskotés: példa: CO,
o—Cc—0 O—C—0:

: D—C—D :
d <>

The central atom is still electron deficient, so share another pair.

becomes

H (I:;.I:C—l:-:l H

- becomes

: o=c1c'j :

Az oktett-szabaly nem szigoru!

H (.:EI=C=I:-:EI .

Elektronhidnyos molekulak:

BeCl,, BCl;

Oktettnél tobb elektron: PCls, SFg, etc. 3. periodustol
megengedett....

Rezonancia-szerkezetek
Equivalent Lewis structures are called resonance structures
oo o0

(@) - (@)
0® NS ® TN e
07 No° 207 o
Ozone: ©e° e ° o

is described by an average of the two Lewis structures.
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Példak csak rezonancia-szerkezetekkel leirhatd kotésekre:
Nitrat-ion
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Fentiek delokalizalt kotéssel is
Benzol

Néhany gyakorlat:
Mekkora a formalis t6ltés az oxigén atomokon ?

H- O-C- 0
o @

Az OCN' ion melyik szerk.e a legvaléézinﬁbb?

) 2 )
Ajanlott feladatok: PO43', Cl0O;”BrO,’, SO;, kénsav.

Dativ, koordinativ kotés

Addiciés vegyiilet:

H F mor
| |
H—N; + B—F — H—N{—>B—F

H F H F

Ammonia-boron trifluoride
addition compound

Koordinacios komplexek:

The coordination chemistry was pioneered by Nobel Prize winner Alfred
Werner (1866-1919). He received the Nobel Prize in 1913 for his
coordination theory of transition metal-amine complexes. At the start of
the 20th century, inorganic chemistry was not a prominant field until
Werner studied the metal-amine complexes such as [Co(NH3)sCl;].
Werner recognized the existence of several forms of cobalt-ammonia
chloride. These compounds have different color and other characteristics.
The chemical formula has three chloride ions per mole, but the number of
chloride ions that precipitate with Ag” ions per formula is not always
three. He thought only ionized chloride ions will form precipitate with
silver ion.

Solid Color Ionéilz_ed Complex formula
COC136NH3 Yellow 3 [CO(NH3)6]C13
CoCl;5NH; Purple 2 [Co(NH3)sCI]Cl,

trans-
CoCl34NH; Green 1 [Co(NH3),CLICI
. cis-
CoCl34NH; Violet 1 [Co(NH3),CL]CI

Egy kobalt-komplex szerkezete:

B cl 17t

o
Hng |\NH3 Cl



http://www.unizh.ch/aci/coord/aw.html
http://www.unizh.ch/aci/coord/aw.html

Tobbfogt ligandumok:
Pl. etilén-diamin: H,N- CH,-CH,-NH,
Copper ethylenediamine complex; Use: Herbicide

Novényvédo-szer, kiszerelés pl. szulfatként

H"- /H 2+
HED M
ol s
HED /N'\
H H

EDTA: etiléndiamin-tetraacetat:

*00CCHg CHoCOO?2
.,
.,
¥NCHaCHoN®
— -’//f —
*00CCHo CHoCOO?

the EDTA4- ion

Hatfogt komplex a Cu*"-ionnal:

the [CWEDTA)I2- ion

EDTA az élelmiszer-iparban:

Under the brand name Dissolvine®, Akzo Nobel offers a complete
line of chelating agents for a wide range of food and non-food
applications throughout the world. These include two FDA-
approved food-grade EDTA chelating agents for direct and
several other chelating agents for indirect food applications. One
has also received EC approval. Whatever the application, there is
a Dissolvine® specialty perfectly tailored to do the job.

Elektronszerkezet - és magneses tulajdonsagok:

Ni(CO)4 Nikkel-tetrakarbonil.

Erdsen mérgezo, illékony folyadék. Szerkezet:

E}ektronszerkezet: 3d%s® + 4x2 el. = 18 el. a Ni koriil.
(Ugy képzelhetjiik el, hogy a Ni koriil 3d°4s?4p® konfig.)
Igazi kovalens kotés, zart elektronhéj > diamagneses.
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Most tekintsiik a Fe?" ion komplexeit:

a) Fe(CN)s"  hexacianoferrat(Il):

CN
[N's
~ ({_/_,,_,CN
Fe
NC — ~ N
N

diamdgneses. E16bbihez hasonloan:
3d°+ 6x2 el. = 18 el. a Fe kaoriil.

( Berlini kék: FeJ[Fe(CN)gls.)
b) Fe(HzO)(,2+ hexaakva-komplex:

paramdgneses > parositatlan elektron(ok). A
koordinaciés kotés nagyon gyenge, nagyjabl a Fe*"

(perturbalt) elektronszerkezete érvényesiil - nyilt héj.

Komplexek a természetben:
Hemoglobin: heme + fehérje

Heme Molecule

A Lewis-féle sav-bazis-elmélet 1ényege elektronpar
atadasa; tipikus dativ kotés:

NazO + SO3 5
Elektronparokkal ...

0> +80; — SO,
Gyakorlatban Friedel-Crafis katalizatorok:
R-CHz-Cl + A1C13 - I{-CI{;r + A1C14- "
Olah Gyérgy: szupersavak (superacids)

PI. SbFs és HF elegye;

SbFs + HF — SbFs +H"

elektronpar atadasa ..; Sb koriil 12 elektron!
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