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3-1 Az elemek csoportositasa: a

periodusos tablazat
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Mengyelejev peridédusos tablazata

1870, Meyerrel egy id6ben, tble fiiggetleniil. Ures: 44, 68,72,100

Gruppe I. | Gruppe II. | Gruppe III. | Gruppe IV. [ Gruppe V. | Gruppe VI. |Gruppe VIL.|  Gruppe VIII.
- - = RH* RH? RH? RH —
Reihen R20 RO R203 RO? R?0° RO? R207 RO?
I H=1
2 |Li=7 Be=94 |B=11 C=12 N=14 0=16 F=19
3 Na=23| Mg=24 A1=273 Si=28 P =3l S=32| Cl=355
4 |K=39 Ca=40 |- =44 |Ti=48 V=51 Cr=52 |[Mn=55 |Fe=56,Co=509,
Ni =59, Cu = 63.
5 | «co=63) zZn=65] —=68| —=72| As=75 se=78 Br=g0| ==
6 |[Rb=85 |Sr=87 |?2Yt=88 |[Zr=90 |Nb=94 [Mo=96 |—=100 |Ru= 104, Rh=104,
Pd = 106, Ag = 108
7 |(Ag=108) Cd=112] In=113[ Sn=118] Sb=122| Te =125 J=127 ¢ g
8 |Cs=133 |Ba=137 [?Di=138 |?Ce =140 |- = 2 = =
9 (-) B - B - - -
10 |- - JEr=178 |7La=180 [Ta=182 |W=184 |- Os =195, Ir =197,
Pt =198, Au = 199
11 (Au=199)| Hg =200| TI=204| Pb=207| Bi=208
12 L = = Th=231 |- U =240
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Megjosolt elemek

TABLE 10.1 Properties of Germanium: Predicted and Observed

Predicted Observed

Property Eka-silicon (1871) Germanium (1886)
Atomic mass 72 72.6
Density, g/cm’ 5.5 5.47
Color | dirty gray grayish white
Density of oxide, g/cm’ EsO,: 4.7 GeO,: 4.703
Boiling point of chloride EsCl,: below 100 °C GeCly: 86 °C
Density of chloride, g/cm®  EsCl,: 1.9 GeCl,: 1.887
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Szilicium, germanium és szén
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3-2 Femek, nemfemek és ionjaik

* Femek

— JO ho és elektromos vezetdk.

— Alakithatok.

— Mérsekelt — magas op.

— Fémes kristaly, az elektronok szabadon mozognak
* Nemfémek

— Nem vezetik a hot €s az elektromossagot.

— Torekenyek.

— Néhanyuk gaz.
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A femek elektron leadasra hajlamosak

1L 2 13141516 17 18

H+<—

Ne

A

A

Kr

A

Altalanos Kémia, Periddikus
tulajdonsagok

H He
He }Li_‘Be_ B C N‘_O F Ne‘v
NaMg Al Si/P|S Cl | Ar
Ar K Ca Ga Ge AsSeBr Kr
gRb Sr | InSnASb Te| 1 Xe_

Dia 7/29



A nemfémek az elektron felvetelre

hajlamosak
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3-3 Az atomok és 1onok meérete

Covalent radius:

|—I57 pm

Metallic radius:
186 pm

[onic radius:
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Atomic radius, pm
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Anion sugar
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Covalent lonic
radius radius
99 pm 181 pm
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3-4 lonizacios energia

Mg(g) — Mg*(g) + e |, = 738 kJ/mol

Mg*(g) — Mg?*(g) + e |, = 1451 kJ/mol

Az elozo oran lattuk:

S;=2+38085+0.35=9.15
Z 2
eff

| _ RH W Zeffl = 2.85
S,=2+38-0.85=8.80
Zoer = 3.2
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First ionization energy. kJ/mol
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TABLE 10.4 lonization Energies of the Third-Period Elements (in kJ/mol)

Na Mg Al Si P S Cl Ar

1, | 14958 7377 577.6 7865 1012 999.6  1251.1 15205
I, 4562 | 1451 1817 1577 1903 2251 2297 2666

I, 7733 2745 3232 2912 336 3822 3931

I, 11580 4356 4957 4564 5158 5771

I 16090 6274 7013 6542 7238

. lonizacios energiak 21270 | 8496 9362 8781

I, 27110 | 11020 12000

|, (Mg) vs. 15 (MQg) I, (Mg) vs. 1, (Al) I, (P) vs. I; (S)
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3-5 Elektron affinitas

F(g) + e — F(0) EA = -328 kJ/mol
F(1s22522p5) + e- — F (1522522p°)

Li(g) + e — Li(Q) EA =-59.6 kJ/mol
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Az elso elektronaffinitas [kd/mol]
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A masodik Elektronaffinitas

O(g) + e — O(0) EA =-141 kJ/mol
O (1s%2s22p*) O (1s%2s%2p°)

O(g) + e — 0% (Q) EA = +744 kJ/mol
O~ (1522522pf)
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3-6 Magneses tulajdonsagok

« Diamagneses atomok vagy ionok:
— Minden e parositva.
— A magneses ter gyengen taszitja.
 Paramagneses atomok vagy ionok:
— Parositatlan e-.

— A kiilsd magneses tér vonzza.
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Paramagnesesség
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3-7 Az elemek periodikus tulajdonsagai
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Olvadaspont, forraspont

Atomic Atomic Molecular Melting Boiling
Number Mass, u Form Point, K Point, K
Cl 17 35.45 Cl, 172 239
Br 35 79.90 Br, ? ?
I 53 126.90 I, 387 458
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Elemek olvadaspontja
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A 1. és 2. csoportba tartozo femek

redukcios képessege

2 K(s) +2 H,0(l) - 2 K*+2 OH + H,(g)

l, =419 kJ

|, =590 kJ
l, = 1145 kJ

Ca(s) + 2 H,0(l) — Ca?* + 2 OH- + H,(0)
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Az 1. csoportba tartozo fémek redukcios
képessege kozotti kilonbsegek

2 M(s) + 2 H,O(l) - 2 M* + 2 OH" + H,(qg)
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Fokusz Hg és a periodikussag

« Szilardnak kellene
lennie.

« Az s-palyak
relativisztikus
0sszehuzodasa a Hg
esetében kuldndsen

nagy.

Az Au szine a
relativisztikus hatas
miatt voroses.
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