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Creéditos y referencias

El material que sigue esta conformado por trabajo original y material
tomado de las varias fuentes, entre ellas:

“Inorganic Chemistry”, 4th ed. J.E. Huheey, E.A. Keiter, R.L.
Keiter,Harper-Collins, NY, 1993.

“Principles of Descriptive Inorganic Chemistry”, G. Wulfsberg,
University Science Books, Mill Valley, 1991.

También se presenta material tomado de varios sitios accesibles
por Internet. En la medida de lo posible se menciona la direccién
URL donde se puede consultar el material.



“ Los compuestos sintéticos

* Al 24 de noviembre de 2010 a las 19:15
horas habian sido reportados al acervo del
Chemical Abstracts Service 56 198 700
compuestos quimicos sinteticos.

 Esta cifra aumenta, en promedio, a razon
de 12 nuevos compuestos por minuto.

http://www.cas.org/cas-home



http://www.cas.org/cas-home
http://www.cas.org/cas-home
http://www.cas.org/cas-home
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1 18
1 = 7 2
y Estado de agregacion e
1.0079 2 13 14 15 18 17 laoozs
3 3 5 =} Fi =} =] 10
Li Be B C N O F Ne
G.941 9.0122 10811 [12.011 ([14.007 (159939 |18.998 |20.18
11 12 Gas Sélido LI,C]UidO 13 14 15 16 17 18
Na | Mg Al Si P S Cl Ar
2299 |24.305 3 4 5 & 7 & g 10 11 12 |sgasz |2s.086 |20.974 |32088 35453 [233.948
12 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39038 |40.078 |44 8955 |47.88 50.941 [51.996 |54.938 |55.847 |5B8.933 |(58.693 |[6G3.5446 |65.39 69.723 |T72.61 T4.8922 |78.96 T9.904 (3.8
37 38 39 40 31 42 4.3 CEy 45 45 47 4.5 49 50 51 /K2 53 54
Rb Sr Y Zr | Nb [ Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn | Sb Te | Xe
85 458 ([B87.62 88.906 [91.224 |92.906 |95.94 (97.91) [101.07 |102.91 [106.42 |107.87 [112.41 |114.82 (11871 |121.78 |[127.6 126.9 131.29
55 56 57 T2 T3 T4 5 =] T Te 7o 80 81 s2 s3 S4 85 S6
Cs | Ba | La Hf | Ta w Re | Os Ir Pt | Au | Hg TI Pb Bi Po | At | Rn
132.91 [137.33 |138.921 (17249 |180.95 [183.84 [186.21 (19023 |192.22 (195.08 |196.97 |200.59 (204 38 |207.2 208.98 ((209) (210} [(222)
a7 22 g8 104 105 106 107 108 109 110 444 112
Fr Ra | Ac Rf | Db | Sg | Bh | Hs | Mt | Uun | Uuu | Uub
223} |22y [iz2m |21y |(zez.1y |(ze3.1y |(ze2.1) |(2B5.1) |(2EB.1) |(289) |27y |2TT
58 59 =] 61 62 63 G4 G5 Ga &7 6e 59 70 71
Lanthanid
enon Ce | Pr |[Nd ([Pm |Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
14012 [140.91 [144.24 |(144.9) |150.36 |151.97 [157.25 |158.93 [162.5 164.93 [167.26 |168.93 [173.04 |174.97
a0 91 22 93 94 895 96 a7 a8 39 100 101 102 103
Actinid
Serms Th Pa U Np | Pu | Am | Cm | Bk Cf | Es | Fm | Md | No Lr
232.04 |231.04 |238.03 [(237)  |(244.1) |(243.1) |(247.1) |c247.1) |i251.1) |(252.1) [(257.1) |[(258.1) |(259.1) |(=ze2.1)




La historiay los elementos

Fecha de descubrimiento Antes de 1800 1800-1849 1850-1899 1900-1949 1950-2004
1 18
1 2
H He
1.0079 2 13 14 15 16 17 4.0026
3 4 5 6 7 8 9 10
Li Be B C N @) F Ne
6.941 9.0122 10.811 12.011 14.007 15.999 18.998 20.180
11 12 13 14 15 16 17 18
Na Mg 3 Al Si P ) Cl Ar
22.990 24,305 4 5 6 7 8 9 10 11 12 26.982 28.086 30.974 32.065 35.453 39.948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 40.078 44,956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.409 69.723 72.64 74.922 78.96 79.904 83.798
37 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
85.468 87.62 88.906 91.224 92.906 95.94 (98) 101.07 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60 126.90 131.29
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba 57-71 Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
132.91 137.33 178.49 180.95 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 (209) (210) (222)
87 88 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra | 803 | Rf Db Sg Bh Hs Mt Ds | Uuu | Uuu | Uuu | Uuu | Uuu | Uuu | Uuu | Uuu
(223) (226) (261) (262) (266) (264) (277) (268) (271) (272) (272) (272) (272) (272) (272) (272) (272)
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm | Sm Eu Gd Th Dy Ho Er ™Tm | Yb Lu
138.91 140.12 140.91 144.24 (145) 150.36 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04 174.97
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa U Np Pu Am | Cm Bk Cf Es Fm Md No Lr
(227) 232.04 231.04 238.03 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (262)




Dimitrij Ivanovic Mendéelejev

En 1869, a los 35 afnos, presento la ley periddica y su 12 version de la Tabla Periddica



La ley periodica
“Si ordenamos a los elementos en orden

ascendente de su numero atdmico, sus
propiedades se repiten o varian periodicamente”

¢, Cuales son las propiedades periodicas?



~ Latabla original de
Dimitrij lvanovi¢ Mendeélejev

ONNTD CHCTEMH BAEMEHTOB'D.

OCHOBANNOR MA NXS ATOMKOMTD B5CH N XNMUYECKOMS CXOACTES.

TimS0 Zr= 90 ?7=180.
V=51 Nb= 94 Ta=183.
Cre=52 Mo= 96 Wa=186.
Mn=55 Rh=1044 Pi=197,
Fe=56 Rn=1044 Ir==198.
Ni=Co=59 Pl=106s O-=1099.
H=1 Cum=63s Ag=108 Hg=200.
Be= 9aMg=24 Zon=652 Cd=112
B=ll Al=274 =68 Ur=116 Au=197?
C=12 Si=28 ?=70 Sn=118
N=14 P=31 As=75 Sb=122 BI=210?
0=16 S=32 Sem791 Te=128?
F=19 Cl=35sBr=80 =127
Li=7 Na=23 K=39 Rb=854 Cs=133 Tl=204
Ca=40 Sr=87s Ba=137 Pb=207.
7=q5 Ce=92
r=56 La=94
Wi=60 Di=95
%n -YS,CT'! = | 187

X Mempszdens



lomzation energy (klimol)

Propiedades que tienen variaciones periodicas
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Propiedades que tienen variaciones periodicas

WebElements

Molar volume [cm®] plotted against atomic number
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La tabla de Mendelelev

TABELLE 1II

z | GRUPPE L | GRUPPE IL| GRUPPE [Il.| GRUPPE [V. | GRUPPE V.| GRUPPE VL|GRUPPE VIL|  GRUPPE VIl

= — - - RH#% RH? RH2 RH -

z | R0 RO R203 ROZ R205 RQ3 Rz0T RO4

I H=1

2 |Li=7 Bez9.4 |B=11 c=12 N=i4 016 F19

3 Ha=23 Mg =24 AlI=2T2 Si=28 P=3 =12 Ci=35.5

4 |[K=39 |ca=4g |—=44 |[Ti=48 |v=9%i tr=52 |Mn=%% |F¢=S8,Cs= 59,

Ni= 59, Cu=g3.
5 WCu=63) In=65 —=g8 —=T2 AR =T5| Se=Ts Br=a0
& [Rb=8% 5r=87 TYt =288 Ir=aQ M zG04 LR ==100 Ru= |04, Rh=|04,
Pel = 106, AQ=108.

T | lag=108] cd=u2 In=113 Sm=i18| Sk=122| Te=12§ J=27

B |cs=133 |8a=137 |$Di=138 |pce=140 |- - - ————

10 |— — PEr=I78 |7LQz180 |[Ta=182 |W=sig4 |= 0% = 195, IF = 197,

) P4 =198, AU=199

I | lau=199]| Hg=200| TI=204| FbE=20T| Bi=z208 = =

2 |= - - Th=g3l |— U240 — — ——
Figure 2.5 Dmitri Mendeleev's 1872 periodic table, The spaces marked with blank
lines represent elements that Mendeleev deduced existed but were unknown at the
time, so he left places for them in the table. The svmbols at the wp of the columns
(e.z.. R*0 and RHY) are molecular formulas written in the swvle of the 19th century,
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7 116~ 117 ™ -3 +5 IKeys 8 Styles.
%‘%ﬁ‘ m Electron configuration
& M CsBala CePrNdPmSmEuCa ThDy HoErTmih Lu Hf T W Re Os Ir Pt AuHz TIPbBiPo AtRn 1Ar] 306 452
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Periodic Table of the Elements

> printable version [pdf file - 17KB] - sized to print on A4 and US letter paper.
For a brief review, see Chem. Int. 2004, Jan , p. 8; ClI tear off version [pdf file -474 KB]

V Below each element is keyed to a color matching the time of its discovery

Time of Discovery Before 1800 1800-1849 1950-1999

1 18
1
H
1.0079 2 13 14 15 16 17
3 4 5 6 7 8 9
Li Be B C N O F
6.941 9.0122 10.811 12.011 14.007 15.999 18.998
1 12 13 14 15 16 17
Na Mg 3 Al Si P s <l
22.990 24.305 4 5 6 7 8 9 10 11 12 26.982 28.086 30.974 32.065 35.453
19 20 22 23 24 25 26 27 28 29 30 33 34 35
K Ca Ti V Cr Mn Fe Co Ni Cu Zn As Se Br
39.098 40.078 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.409 74.922 78.96 79.904

38 39 40 41 42 44 45 46 47 48

Sr Y Zr Nb Mo Ru Rh Pd Ag Cd

87.62 88.906 91.224 92.906 95.94 101.07 102.91 106.42 107.87 112.41

56 73 74 76 77 78 79 80

Ba 5771 Ta W Os Ir Pt Au Hg
104 105 106 107 108 109 110 111

180.95 183.84 190.23 192.22 195.08 196.97 200.59
5 Rf Db Sy Bh Hs Mt Ds Uuu
(261) (262) (266) (264) (277) (268) (271) (272)

50 51 52 53

Sn Sb Te |
118.71 121.76 127.60 126.90
82

Pb Bi
207.2 208.98

68
Er
167.26
98 99

57 58

La Ce
138.91 140.12

65
Tb

158.93

90 97 100 101 102 103
Th Bk Cf Es Fm Md No Lr
232.04 ! (247) (251) (252) (257) (258) (259) (262)

Notes

Element with atomic number 111 has not yet been named; the IUPAC provisional symbol is shown.
Element with atomic numbers 112, 114, and 116 have been reported but not fully authenticated as of
September 2003 (Pure Appl. Chem. 75(10), pp. 1601-1611, 2003).

Atomic weights last revised based on the 1999 review published in Pure Appl. Chem. 73(4), pp. 667-
683, 2001, and the most recent review (2001) published in Pure Appl. Chem. 75(8 .1107-1122
2003.

A similar table, commemorative of IUPAC 80 Years of Service to Chemistry was produced as a
laminated postcard and distributed with the Nov. 2000 issue of Chemistry International

http://www.iupac.orqg/reports/periodic table/index.html

La tabla
“oficial”
(2003)


http://www.iupac.org/reports/periodic_table/index.html

Glen Theodore Seaborg, en
1944, a sus 31 afnos, predijo
la existencia de los
elementos transuranicos y él
mismo obtuvo varios de
ellos. Esto provoco que la
tabla periodica tuviera que
ser nuevamente modificada.

Recibid el premio Nobel de
quimica en 1951.







El sincrotron de gradiente alterno
de Brookhaven




El acelerador del CERN en Ginebra, Suiza.

http://press.web.cern.ch/press/


http://enciclopedia.us.es/index.php/Imagen:Electro.jpg

acelerador de hadrones ... cont




Interior del colisionador de hadrones




Metales, no metales y semi-metales

G.941 9.0122
11 12
Na | Mg
2299 [24.305 2 4 5 & 7 g 9 10 1 12 22 026
15 20 21 22 23 24 25 26 27 28 28 30 31 32
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge
392098 40078 |44.956 [47.88 50941 (51996 |54.938 |55.847 |58.933 |58.693 |63.546 |65.39 B9.723 |72.61
37 38 359 40 41 42 4.3 4.4 45 45 47 4.3 43 50
Rb Sr Y Zr Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn
85488 |BT.62 88.9068 (91.224 |92.906 (9594 (97.91) |101.07 |102.91 |106.42 ([107.87 [112.41 [114.82 |118.71
55 58 BT T2 73 T4 75 il T TS = 20 21 82
Cs | Ba La Hf Ta ') Re | Os Ir Pt | Au | Hg TI Pb
132.91 |137.33 |138.91 [(178.48 |180.95 [183.84 [186.21 (19023 (19222 (195.08 |196.9F7 |[200.59 |204.38 |207.2
= 28 29 104 105 106 107 108 109 110 111 112
Fr Ra | Ac Rf | Db | Sg | Bh | Hs | Mt | Uun | Uuu | Uub
(223) |[(226)  |227) |(261.1) |(282.1) |(263.1) [(262.1) |(265.1) [(266.1) |(289) |(272) |[(277)
58 59 g0 61 62 83 G4 865 (als} 87 (ot B9 it 71
Lanthanid
Senan Ce | Pr [ Nd | Pm |Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
140,12 (14091 |144.24 [(144.9) |[150.36 |[151.97 |157.25 |158.93 |162.5 164.93 |167.26 |168.93 |173.04 |174.97
a0 B az 23 a4 a5 =15} a7 a8 258 100 101 102 103
Actinid
Sorime Th | Pa U Np | Pu | Am|Cm Bk | Cf | Es | Fm | Md | No | Lr
232.04 [231.04 |238.03 |(237) |(@44.1) |(@43.1) [(247.1) |(@47.1) [(251.1) |(252.1) [(257.1) |(258.1) [(259.1) [(=262.1)

18




Lanthanide
Series

Actinide
Series

18
He
4 002G
10
Ne
20.18
18
Ar
4 5 [ 7 8 ] 10 11 12 29 945
22 23 24 25 25 27 28 29 30 35
Ti Vv Cr | Mn | Fe | Co | Ni Cu | Zn Kr
47.88 50.941 [51.996 ([54.938 |55.847 |58.933 |[58.693 |[63.548 |65.39 83.8
40 41 42 43 Er 45 46 47 43 54
Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd Xe
91.224 |92.908 [95.94 (97.91) (101.07 [102.91 |1068.42 |107.87 |112.41 131.29
T2 73 T4 75 TE T TE 79 20 86
Hf Ta w Re | Os Ir Pt | Au | Hg Rn
178.439 |180.895 [183.84 [186.21 |190.23 (19222 |195.08 |196.97 [200.59 (222}
104 105 108 107 108 109 110 111 112
Rf Db | Sg | Bh | Hs | Mt | Uun | Uuu | Uub
(281.1) |[(262.1) [(283.1) [(262.1) |(265.1) |[(266.1) |(269) [(272) |(277)




18

13 14 15 16 17 I—ie

5 6 7 8 9 10

B|IC|N]J]O| F|Ne

13 14 15 16 17 18

3 4 5 6 7 8 9 10 11 12 Allsilp s |cll|Ar
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Sc{Ti|V|CrIMn|Fe|Co|NiJCu| Zn |Ga|Ge|As | Se | Br | Kr
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Y | Zr [Nb[Mo|Tc|Ru|Rh|Pd|{Ag| Cd | In|Sn|Sb|Te| I | Xe
72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
U Hf | Tal| W |Re|Os| Ir [Pt {Au| Hg | TI | Pb | Bi | Po | At | Rn
g9- | 104 [ 105 j 106 | 107 | 108 | 109 | 110 111 112 113 114 115 116 117 118
103 | Rf [ Db | Sg | Bh | Hs | Mt | Ds {UuujUuu |Uuu|Uuu{Uuuf{Uuu|{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|{Gd| Tb |[Dy|Ho | Er |[Tm]|YDb|Lu

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa] U [Np|PulAm|Cm| Bk | Cf | Es |Fm|Md|No | Lr




18

13 14 15 16 17 | e

5 6 7 8 9 10

B|IC|INJ]JO]|F|Ne

13 14 15 16 17 18

3 4 5 6 7 8 9 10 11 12 Allsilp s |cllAr
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Sc|{Ti|V|Cr|Mn|Fe|Co|Ni|Cu| Zn |Ga|Ge|As| Se | Br | Kr
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Y | Zr [Nb|Mo|Tc|Ru|Rh|Pd|Ag| Cd | In|Sn|Sb|Te]| I |Xe
72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
ST HF| Taf W|Re|Os| Ir |Pt|Au| Hg | TI | Pb | Bi | Po | At | Rn
go- | 104 [ 105 | 106 | 107 | 108 | 109 | 110 111 112 113 114 115 116 117 118
103 | RfF Db | Sg|Bh|Hs|Mt|Ds |UuujUuu |Uuu|Uuu|Uuu|Uuu|{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd| Tb |[Dy|Ho | Er | Tm|Yb | Lu

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa| U [Np|PulAm|{Cm| Bk | Cf | Es |Fm|Md | No | Lr




13

15

16

17

18

14 He

5 6 7 8 9 10

BIC|N]J]O]|F]|Ne

13 14 15 16 17 18

‘3 4 5 6 7 B 9 10 11 12 [ pj silp s |lcll|Ar
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Ti | v | cr|myf| Fe [co| Ni| cu| zn | Ga | Ge | As | se | Br | kr
40 41 42 44 45 46 47 48 49 50 51 52 53 54
Zr | Nb {Mo '?gc RufRh{Pd|Ag| Cd | In|[Sn|Sb|Te] I |Xe
72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Hf| Taj] W|Re|Os| Ir {Pt JAu| Hg | TI | Pb | Bi | Po | At | Rn
104 | 105 | 106 | 107 | 108 | 109 | 110 || 111 112 113 114 115 116 117 118
Rf | Db | Sg | Bh|Hs | Mt | Ds {UuujUuu |Uuu|Uuu|{Uuuf{Uuu{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd| Tb |[Dy|Ho | Er | Tm|Yb | Lu
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa| U [Np|PulAm|{Cm| Bk | Cf | Es |Fm|Md | No | Lr




18

2

He

10

Ne

18

3 4 5 6 7 8 Ar
21 22 23 24 25 26 36
Sc|Ti|V |Cr|Mn|Fe Kr
39 | 40 | 41 [ 42 | 43 | 44 54
Y | Zr {Nb|{Mo| Tc |Ru Xe
72 73 74 75 76 86
T Hf| Ta| W |Re | Os Rn
g9- [ 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112 113 114 115 116 117 118
13 | Rf Db | Sg |Bh|Hs|Mt|Ds {UuujUuu |Uuu|Uuu|Uuu|Uuu|{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd| Tb |[Dy|Ho | Er | Tm|Yb | Lu

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa| U [Np|PulAm|{Cm| Bk | Cf | Es |Fm|Md | No | Lr




Calcdgenos

18

13\14 15 16 17 | e

5 6 7 8 9 10

CIW|O|F|Ne

14 | 15 16 | 17 [ 18

3 4 5 6 7 8 9 10 11 12 ilPp s |cl!|Ar
21 22 23 24 25 26 27 28 29 33 34 35 36
Sc|{Ti|V |Cr|Mn|Fe|Co|Ni|Cu As | Se | Br | Kr
39 40 41 42 43 44 45 46 47 52 53 54
Y | Zr [Nb[Mo| Tc |Ru|Rh | Pd | Ag Te| | | Xe
72 73 74 75 76 77 78 79 85 86
"M Hf| Ta| W |Re|Os| Ir | Pt | Au At | Rn
g9- [ 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112 113 114 115 116 117 118
13 | Rf Db | Sg |Bh|Hs|Mt|Ds {UuujUuu |Uuu|Uuu|Uuu|Uuu|{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd| Tb |[Dy|Ho | Er | Tm|Yb | Lu

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa| U [Np|PulAm|{Cm| Bk | Cf | Es |Fm|Md | No | Lr
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3 4 5 6 7 8 9 10 Ar
21 22 23 24 25 26 27 28 36
Sc|Ti|V |Cr|{Mn|Fe|Co| Ni Kr
39 40 41 42 43 44 45 46 54
Y | Zr [Nb|Mo| Tc |Ru|Rh| Pd Xe
72 73 74 75 76 77 78 86
T Hf| Ta| W |Re|Os| Ir | Pt Rn
g9- [ 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 112 113 114 115 116 117 118
13 | Rf Db | Sg |Bh|Hs|Mt|Ds {UuujUuu |Uuu|Uuu|Uuu|Uuu|{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd| Tb |[Dy|Ho | Er | Tm|Yb | Lu

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa| U [Np|PulAm|{Cm| Bk | Cf | Es |Fm|Md | No | Lr
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He

3 4 5 6 7 8 9 10

21 22 23 24 25 26 27 28

Sc|Ti{V|[Cr|{Mn|Fe|Co| Ni

39 | 40 | 41 | 42 | 43 | 44 | 45 | 46

Y | Zr [Nb|Mo| Tc |Ru|Rh| Pd
72 73 74 75 76 7 78

ST HF| Ta| W |Re|Os| Ir | Pt

g9- | 104 [ 105 | 106 | 107 | 108 | 109 | 110 111 112 113 114 115 116 117 118

13 | Rf Db | Sg |Bh|Hs|Mt|Ds {UuujUuu |Uuu|Uuu|Uuu|Uuu|{Uuu|Uuu
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce|Pr|Nd|Pm|Sm|Eu|Gd| Tb |[Dy|Ho | Er | Tm|Yb | Lu
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th{Pa| U [Np|PulAm|{Cm| Bk | Cf | Es |Fm|Md | No | Lr
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Ti
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Cr

25
Mn

26
Fe

27
Co

28
Ni

39
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41

Nb

42

Mo

43

Tc

44

Ru

45

Rh

46

Pd

57-71

72

Hf

73

Ta

74

75

Re

76

Os

77
Ir

78
Pt

89-
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105
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Hs

109

Mt

110

Ds

111
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Bloques: s, p, d, f

Periodic Table - Electronic Structure

Note that He has been

moved nextto H

p block

e |

Mg fRlocK P ClL | Ar
K| CallSc||Ti| V| Cr{Mn| Fel| Co| Ni| Cul| Zn Br | Kr
Rb||Sr83Y | 2r Hb|Mo| Tc/|Ru| Rh| Pd| Ag| Cd I | Xe
Cs w | Re| os| ir | Pt Aul Hg At |/ Rn|
Fr
Lanthanidesi Ce| Pr| Nd|Pm Sm| Eu| Gd| Tb | Dy|/Ho| Er |{|{Tm| ¥b | Lu!
Actinides i Th|{ Pa|| U | Np| Pu|Am| Cm! Bk| Cf || Es| Fm| Md| No| Lr|

f block



OC

Radios atomicos

Radius / pm

Himero Atémico




Radio covalente vs radio de
Van der Waals

radho = o2
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Radios covalentes
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Tamano atomico

http://hnmchemdemo.clt.binghamton.edu/zumdahl/docs/chemistry/07atomstructure/library/0712.htm
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Radios atomicos...cont.




WebElements

Radio atomico experimental (pm) en funcion del numero
atomico.

pm
=20 =

200 —
270 =
240 —
210 =

120 -
150
120+
A0
B0
30—
0

I I I
) 10 20 20 40 30 es0 FO &0 30 100 110

numers atomico 5
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Radios atomicos...cont.

Fr

Radius / pm
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p-block
d-block

Humero Atomico



lormzation energy (kl/mol)

2300
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Energia de ionizacion

A@) . A(g) + le AE= 1,
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Energia (KJ/mol)
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la serie de transicion: I, |, e I,
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First ionisation energies (kJ per mole)

W Period 2
2500 - | Period 32

Li Ee B - M Cl F M e
Ma kg 2 3 F i Cl Ay



la energia de ionizacion |,

1A 2A 3A A 5A fA TA 9 A
He
2377
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http:// hmchemdemo.clt.binghamton.edu/zumdahl/docs/chemistry/07atomstructure/library/0712.htm
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Tambien la afinidad electrdonica
presenta variaciones periodicas

Para empezar, ¢Que es la afinidad electronica?

Es la energia involucrada en el siguiente
proceso:

A(9) AQ) +e AHg = AE; = |



Afinidad electronica

Table 6.9 Electron Affinities of the Elements (kj/mol) (Zeroth Tonization Energies of the — 1 Ions of the Elements)

§ §2 s2p! s2p? *p® st s sp®
1 H
73
2 He Li Be B C N Q F
0 60 0 27 122 -7 141 328
3 Ne Na Mg Al Si P S Cl
0 53 0 4 134 72 200 349
4 Ar K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
0 48 0 0 20 50 64 0 24 70 111 118 0 29 120 77 195 325
5 Kr Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I
0 47 0 0 50 100 100 70 110 120 60 126 0 29 121 10t 190 295
6 Xe Cs Ba Lu Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At
0 46 0 50 0 60 60 15 110 160 205 223 0 30 110 110 180 270

AE,(O) = 1,(0)= -744 kImoll  AEL(S) =1,(S)= -456 kJ mol?

Tabla tomada de tu libro de texto
de G. Wulfsberg



no todos estan de acuerdo

Li
—-60

o
o)
@)

| Z
O
11

7 | —-141 | -328

-26 -154

Na
-53

~48
Rb

Figura 214 Afinidades —47
electronicas (kJ-mol™*) de un Cs
grupo y un periodo -46
representativos.

Tabla tomada de tu libro de texto
G. Rayner-Canham



Electronegatividad de Pauling %,

AB < > AT BT < > AT:B-

Epg= 72(Ean + Egp) + A
Epg= (Ean " Egg)” + A

(A= K(xa =)

Existen muchas otras escalas de electronegatividad: Mulliken, Sanderson,
Allred-Rochow, etc.



OC

Variaciones en X,

Rb
0.82

Cs
0.79

Fr
0.7

1.57

Mg
131

1.00

Sr
0.95

Ba
0.89

Ra
0.9

Sc
1.36

1.22

Lu
127

1.10

Ac
1.1

Ti
1.54

Zr
1.33

Hf
1.3

1.12

1.3

1.63

Nb
1.6

Ta
1.5

Pr
1.13

Pa
1.5

Hard acids

Cr
1.66

Mo
2.16?

2.36?

Nd
1.14

1.38

Most often seen as Lewis bases

Borderline

bases

B
Hard acids 2.04
Borderline Al
acids 1.61 2.19 316
(+2) softest
. I
Mn  Fe(+3) Co(+3) Ni Cu(+1) | Zn Ga Ge As
155/ 1.83(+2) 188(+2) 191 20 1.65 1.81 201
; f
Tc Ru Rh Pd Ag Ccd In(+3) Sn(+4)
19?7 22 (+3)228(+1) 220 193 1.69 1.78(+1) 1.96(+2) 2.1 2.66
Re Os Ir Pt Au Hg Tl Pb Bi
197 22 (+3)22(+1) 228 254 20 (+1D1.60 (+2)1.87 2.02
(+3)204 (+4)2.33
Soft acids
Borderline acids

Pm Sm Eu Gd Tb Dy Ho Er Tm Yb

1.17 1.20 1.22 1.25 1.24 1.25
Np Pu Am Cm Bk Cf Es Fm Md No
1.36 1.28 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

Hard acids

He

Ne

Kr
30

Xe
2.6

Nortes: Numbers in parentheses are oxidation numbers. The number below each atomic symbol is the Pauling electronegativity of that element,



Electronegatividad...cont.

He
I N_E
Al
;, Ar Kr
X
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EH / 7 . . At
! ¥ '
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Pl \ \
Li Na K Rb Cs Fr
0| | I | : ]
0 20 40 60 80 100

http://www.textoscientificos.com/quimica/inorganica/electronegatividad
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< La electronegatividad en
la tabla periddica

Electronegatividad de los elementos http://enciclopedia.us.es/index.php/Escala_Pauling

Escala de Pauling

w

- ]
. H H .
R 50 B SR B B IR EN B
o
SO

N e e e P Loy wmm o

<

Periodo

Una amplia discusion sobre electronegatividad y las diferentes escalas propuestas
pueden encontrarla en el capitulo 5 del libro “Inorganic Chemistry”, 4th ed. de James
E.Huheey, paginas 182 a 199.


http://enciclopedia.us.es/index.php/Imagen:Electro.jpg
http://enciclopedia.us.es/index.php/Escala_Pauling
http://enciclopedia.us.es/index.php/Escala_Pauling

Propiedades termodinamicas

* Energiay entropia
* Energia libre y espontaneidad

« Algunas entalpias importantes:

AH; entalpia de formacion

entalpia de reaccion

E,.s energiade enlace y AH,, entalpia de disociacion

AH, entalpia de atomizacion

AH,4 entalpia de hidratacion _ _

U, energiade red cristalina H=U +pV = 9,



B8

edo. inicial

\J
edo. final
Proceso exotérmico t
E
A
AE = E(final) - E(inicial) > O
\J

edo. final

edo. inicial

Proceso endotérmico



Energia libre de Gibbs

AG = AH - TAS
AS AG Obs.
>0 <0 Proce,so
espontaneo
<0 > 0 Proces,o no
espontaneo
<0 Espontaneo
>0 .
(siTesalta) | aTsaltas
<0 <0 Espontaneo
(siTesbaja) | aTsbajas




Termodinamica vs Cinética

En ocasiones un proceso termodinamicamente
favorecido no se lleva a cabo porque
cinéticamente no lo esta.

C(diamante) > C(grafito) AH;=-3 kdmol-




B8

Cinética y termodinamica
estado de transicion

I Energia de activacion

|

AE = E(final) - E(inicial) < 0

edo. Inicial

edo. final




Los diferentes
tipos de
compuestos

Single Period Triangles of Diagram of Bonding

LiO
LiF & (
¢ 50% S
2, 89% 59% _ &
5. lonk lonic to Covalent A~
¢ Character e
~

g
§
&
NaS
NaCl
D, 5% S
% lonic to Covalent $
v Characler é
~

‘The Nomman Triangular Diagram of Bonding

Electronegativity . Percentage
Difference Tonic Covalent
Ay = b=l
3.00
-25%
2.00
- 50%
1.00 — - 75%
StMg . BH; (.:Bh ®
Cs/ Li® Be B®H, CBr, N, O, \E
0.00 9 *—¢-o—o—bp—o——p——100%
075 1.00 2.00 3.00 4.00
Metallic Absolute Electronegativity Covalent

2y = (Xat %)
2

N.C. Norman, Periodicity and the s- and p-Block Elements, Oxford Chemistry Primers,
51, p57 (1997)
Allen J.Am.Chem.Soc. (1992), 114, 1510) Jensen J.Chem.Educ. (1995), 72, 395)

Tridngulos de
Van Arkel-Ketelaar




Lee poco y seras como
muchos,

Lee mucho y seras como
POCOS.



