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Atomic (molar) volume, cm3/ mol

11-1 Az elemek csoportositasa: a

periodusos tablazat
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Mengyelejev periddusos tablazata

1870, Meyerrel egy id6ben, t6le fiiggetleniil. Ures: 44, 68,72,100

Gruppe 1. | Gruppe II. | Gruppe I11. | Gruppe IV. | Gruppe V. |Gruppe VI. |Gruppe VII.|  Gruppe VIII.

RH* RH? RH? RH —
Reihen R20 RO R0} RO? R0} RO? R20Q7 RO*
I H=1
2 |Li=7 Be=94 |B=11 C=12 N=14 0=16 F=19
3 Na=23| Mg=24 Al=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 =259,
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
(Ag=108)] Cd=112) In=113] Sn=118] Sb=122 Te =125 J =127 ‘ =

-
8 |Cs=133 |Ba=137 [?Di=138 [?Ce =140 |- = - e e

9 -) - - -

10 |- - %Er =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
VI | — = 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 712 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 EsCly: below 100 °C GeCly: 86 °C
Density of chloride, g/cm®  EsCl,: 1.9 GeCl,: 1.887
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Rontgen spektrum: Z kvantitativ meghat.
* Henry Moseley 1913

—A Rontgen sugarzas
K, (1s héj) vonalai
korrelaltathatoak az
atommag toltésével.

« v(K,)) =A(Z-Db)?
~Uj, megjosolt elemek
43 Tc (1937),

61 Pm (1945),
75 Re (1925).

—Rutherfordra hat
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Kapcsolat a Bohr féle atommodellel

1 1
Bohr: E:h-v:Ei—Ef=RH-(Z—1)2(12—22j
1913:n=2 > 1, Miért Z-17

v="p (21 ) =24810°(z -1 (1

Moseley empirikus képlete:
1910-14 v(K,)=2.47-10"(Z —1)’[Hz]
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| Alkali fomek | IARNSISIOS LRI R vl  Nemesgazok

1 ‘Alkall foldfémek ‘ ‘ Ha|ogének ‘ ‘ Fo csoport ‘
1A A 8A

1 £ Y s
| 2 13 14 15 16 17 [ &
Loose] 2A A Sy 3A 4A 5A 6A _7A |sems
s Atmeneti fémek o o e B
Li Be B C N (8] F Ne
6941 [9.01218 10811 | 12 14,0067 | 159994 | 189984 | 201797
11 | 13 14 |16 17 18
Na 3 4 5 6 %4 8 9 10 11 12| 5 | s P sl ala
22,9808 3B 4B 5B 6B | 7B _~ 8B ~. 1B 2B | 269815 | 250855 | 309738 | 32 354527 | 39.948
19 21 22 23 | 24 25 26 27 28 29 30 31 32 33 34 35 36
K Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
0063 | soore aaosss | 458 | soonts | 51991 | saoer | sty | sassaz | saens | eases | 653 | 6o | v2ér | asmre | ess J zoows | ssa0
37 39 40 1 | 42 3 | 4 45 16 7 | 48 49 50 51 52 53 54
Rb Y Zr Nb | Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
854678 88905? »91.224 ”92.9064 | 795.94 3 | _(?8) 1l “101.077*1023064 7106.»]2 IQMS f 112411 7114.8187 118;7]0 ”121.757 127.60 126.904 ]3L29
55 57 72 73 | 74 75 | 76 77 78 79 | 80 81 82 83 84 85 86
Cs *La | Hf @ Ta w Re @ Os Ir Pt Au | Hg } TI Pb Bi Po At | Rn
132,905 138,906 [l 17849 | 180,948 | 18384 | 186207 | 190.23 | 19222 | 195.08 | 196.967 | 200.59 | 204383 | 2072 | 208980 | 209 § (100 | (222)
87 89 104 | 105 | 106 107 | 108 109 110 111 12 § 114 | 116 118

Fr fAc | Rf | Db | Sg | Bh | Hs | Mt
(223) 227008 il 261 | @620 | 263) | 2620 | @265 | 266) | 2690 | @7 | @7 257 {259) (293)
58 | 59 60 | 61 62 63 64 | 65 | 66 67 68 | 69 | 70 71
*Larghanide series Ce | Pr Nd Pm | Sm | Eu | Gd Tb ‘ Dy | Ho Er  Tm | Yb Lu
(M0.115 | 140908 | 14424 | (145) | 15036 | 151.965 | 157.25 | 158925 | 162.50 | 164.930 | 167.26 | 165934 | 173.04 | 174.967
90 91 92 | 93 94 95 9% | 97 98 99 100 101 102 103
tActnide series Th | Pa U | Np| Pu | Am | Cm | Bk | Cf Es | Fm Md No Lr
232,038 { 231036 | 238.020 | 237.048 | _(244) (243) 47! 5 (252) 58 59 {260
144 - 4 - - /4
Fo6 csoport ‘ ‘ Lanthanidak and Actinidak ‘
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11-2 Femek, nemfémek €s 1onjaik

* Fémek
— JO ho ¢s elektromos vezetok.
— Alakithatok.
— M¢érsekelt — magas op.
* Nemfémek
— Nem vezetik a hot €s az elektromossagot.
— Torekenyek.
— Néehanyuk gaz.
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A fémek elektron leadasra hajlamosak

L 2 13141516 17 18

H+<—

Ne
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A
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A nemfémek az elektron felvételre

hajlamosak

1 2 1314 15 16 17 18
H He
Li|Be
NaMg
K Ca
Rb| Sr
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11-3 Az atomok és 10nok mérete

Covalent radius:
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Az atomsugar
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Kation sugar

/=11 =12
[Ne]ls Na Mg [Ne]1s?
186 pm 60, pi
Ne — 131 pm
Na+ g2t
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Anion sugar

Covalent lonic
radius radius
99 pm 181 pm
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Arnyékolas

Screen of electron charge
from core electrons

\ Z=Z-S
Torzs elektronok arnyekold hatasa

(t) __ Nucleus

&

2
E, =R, 2
n-— H n2
(—)
, (—)
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Valence |
electron Vegyértek elektron
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11-4 Tonizacios energia

Mg(g) — Mg*(g) + e |, = 738 kJ/mol
Mg*(g) — Mg?*(qg) + e |, = 1451 kJ/mol
, S;=2+38085+0.35=9.15
_n Lei Z. = 2.85
H n2
S,=2+38-0.85=238.80
Z oty = 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, | (4958 7377 577.6 7865 1012 999.6  1251.1  1520.5
I, 4562 | 1451 1817 1577 1903 2251 2297 2666
I, 7733 2745 3232 2012 3361 3822 3931
I, 11580 4356 4957 4564 5158 5771
I o . 16090 6274 7013 6542 7238
I Ionizacios energiak 21270 | 8496 9362 8781
I, 27110 | 11020 12000

|, (Mg) vs. I3 (Mg) |, (Mg) vs. I, (Al) 1, (P) vs. I, (S)
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11-5 Elektron affinitas

F(g) + & — F(9) EA = -328 kd/mol
F(1s°2s°2p°) + - — F'(1s°2s°2p°®)

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

O(g) + e — O(0) EA =-141 kJ/mol
O(g) + e — 0%(Qg) EA = +744 kJ/mol
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11-6 Magneses tulajdonsagok

» Diamagneses atomok vagy ionok:
— Minden e parositva.
— A magneses tér gyengen taszitja.

» Paramagneses atomok vagy ionok:
— Parositatlan e".

— A kuils6 magneses tér vonzza.
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Paramagnesesseg
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11-7 Az elemek periodikus tulajdonsagai

Electron affinity

Ionization energy
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Olvadaspont, forraspont

TABLE 10.5 Some Properties of Three Halogen (Group 17) Elements

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

1683 K
922K | 933K 363 K
371 K 393K
172K o]
Na Mg Al Si P S ¢l Ar
Z= Il 12 13 14 15 16 17 18
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Ket sorozat olvadaspontjai

TABLE 10.6 Melting
Points of Two Series
of Compounds

Molecular Melting
Mass, u Point, °C

CF, 88.0 ~183.7
CCl, 153.8 —22.9
CBr, 331.6 90.1
Cl, 519.6 171

HF 200 —83.6
HCl 365 ~114.2
HBr  80.9 —86.8
HI 1279 ~50.8
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A 1. €s 2. csoportba tartozo femek

redukci0s kepessege

2 K(s) + 2 H,0(l) - 2 K*+2 OH" + H,(9)

|, = 419 kJ

1, =590 k]
|, = 1145 k]

Ca(s) + 2 H,O(l) — Ca?* + 2 OH- + H,(Q)
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Halogének oxidalokepessege

2 Na + Cl, — 2 NaCl

Cl+21"—2Cl+]1,
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Elemi oxidok sav-bazis tulajdonsagai

 Bazikus oxidok van anhidridek:
Li,O(s) + H,O(l) — 2 Li*(aq) + 2 OH(aq)

Savas oxidok vagy anhidridek:
SO, (9) + H,0O(l) — H,SO4(aq)

Na,O, MgO bazisos oldat
Cl,0, SO, , P,0,, savas oldat

SI10, erds bazisban oldodik, savas oxid.
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Fokusz Hg és a periodikussag

o Szilardnak kellene
lennie.

* Az s-palyak
relativisztikus
0sszehuzodasa a Hg
esetében kilonosen

nagy.

* Az Au szine a
relativisztikus hatas
miatt vOroses.
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