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Hoofdstuk 4; Molecular Compounds

« Wat is een covalente binding?

 Hoe kan de octet regel worden toegepast op covalente
bindingen?

« Wat zijn de verschillen tussen ionische en covalente bindingen?
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4.1 Covalent Bonds

Wat is het verschil tussen een ionbinding en een covalente binding?
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4.1 Covalent Bonds

_ atoms atoms

\_/
SHARING OF TRANSFER OF
ELECTRONS ELECTRON

positive negative
ion ion

molecule

covalent bond ionic bond
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4.1 Covalent Bonds

 Wat is het verschil tussen een ionbinding en een covalente
binding?

* Bij een ionbinding worden elektronen volledig overgebracht van
het ene atoom naar het andere.

» Bij een covalente binding worden elektronen gedeeld tussen
twee atomen.
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4.1 Covalent Bonds

Hoe noemen we een groep atomen die bij elkaar gehouden worden
door covalente bindingen?
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4.1 Covalent Bonds

Een groep atomen die bij elkaar worden gehouden door covalente
bindingen noemen we moleculen.

Combine
to give
L —
Two hydrogen atoms One oxygen One water molecule (H,O)

atom
Copyright © 2010 Pearson Prentice Hall, Inc.
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4.1 Covalent Bonds

Atomen streven naar een edelgasconfiguratie.

1s electrons Shared electron pair

e

2 hydrogen atoms 1 hydrogen molecule

© 2013 Pearson Education, Inc.

H—H or H,
or H:H

HAN_UNIVERSITY
OF APPLIED SCIENCES



4.1 Covalent Bonds

Een voorbeeld

Chlooratoom (atoomnummer =17)

152 282 2P% 352 3P°

Dus in schil 3 bevinden zich 7 elektronen.

Om deze schil vol te krijgen (8 elektronen) deelt het chlooratoom
graag 1 elektron van een ander atoom.

Gt G

© 2013 Pearson Education, Inc.
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4.2 Covalent Bonds and the Periodic Table

Hoeveel covalente bindingen kan een koolstofatoom maximaal

aangaan?

- 8A
1 18
o 2A 3A 4A 5A 6A 7A Hz
e
100794 2 13 14 15 16 17 [s0060
3 4 5 6 7 8 9 10
Li | Be B (] N (o) F | Ne
6.941 [9.01218 10.81 | 12,011 |14.0067 | 15.9994|18.9984(20.1797
T - |3 4B 5B 6B 7B 8B 1B 2B = 14 5 16 7 18
Na /Mgl 4 5 6 7 8 9 10 11 12 |A|Si | P | S | Cl | Ar
22.98977 | 24.305 26.98154] 28.0855 | 30.9738 | 32.066 |35.4527| 39948
19 20 21 2 23 24 25 26 27 28 29 30 31 32 33 34 35 36
IS Call| S c N T v Cr |[Mn | Fe [ Co | Ni | Cu | Zn [ Ga | Ge | As | Se | Br | Kr
39.0983| 40.078 |44.9559| 47.88 [50.9415| 51.996 [54.9380| 55.847 [58.9332| 58.69 | 63.546 | 65.39 | 69.72 | 72.61 |74.9216| 7896 |79.904 | 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Z, Nb | Mo | Tc | R Rh | Pd | Ag [ Cd | In | Sn | Sb | Te I Xe
85.4678| 87.62 |88.9059| 91.224 [92.9064| 95.94 | (98) [ 101.07 [102.9055] 106.42 |107.8682| 112.41 | 114.82 |118.710 121.757] 127.60 [126.9045| 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |*Lag Hf | Ta | W | Re | Os | Ir Pt ([ Au ([ Hg | Tl | Pb | Bi | Po | At | Rn
132.9054| 137.33 (13890550 178.49 |180.9479| 183.85 |186.207| 190.2 | 192.22 | 195.08 [196.9665| 200.59 |204.383| 207.2 [208.9804| (209) | (210) | (222)
87 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 118
Fr Ra |fAc|| Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg
(223) |226.0254]227.0278[| (261) | (262) | (266) | (264) | (269) | (268) | (271) | (272) | (285) | (284) | (289) | (288) | (292) (294)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce ([ Pr |Nd ([Pm |Sm | Eu | Gd [ Tb | Dy | Ho | Er | Tm | Yb | Lu
140.12 [140.9077| 144.24 | (145) | 150.36 |151.965| 157.25 |158.9254| 16250 [164.9304| 167.26 [168.9342| 173.04 |174.967
90 91 92 93 94 9% 9% 97 98 99 | 100 | 101 | 102 | 103
Th | Pa U | Np| Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
232.0381{231.0399(238.0289[237.048| (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259) | (262)

Metals

Metalloids
Copyright © 2010 Pearson Prentice Hall, Inc.

Nonmetals
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4.2 Covalent Bonds and the Periodic Table

En zuurstof?

1A 8A
1 18
rlx 2A 3A 4A 5A 6A 7A };
Loozos] 2 13 14 15 16 17 s
3 4 5 6 7 8 9 10
Li | Be B|C|N|O]| F |Ne
6.941 [9.01218 10.81 | 12.011 |14.0067 [ 15.9994 | 18.9984 (20.1797
T T |3 4B 5B 6B 7B 8B B 2B 5Tu|n5[6|0]mB
Na | Mg | 3 4 5 6 7 8 9 10 11 12 | Al|Si | P S | Cl | Ar
22.98977 | 24.305 26.98154] 28.0855 | 30.9738 | 32.066 |35.4527 | 39948

19 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
39.0983 | 40.078 |44.9559| 47.88 [50.9415| 51.996 |54.9380| 55.847 |58.9332| 58.69 | 63.546 | 65.39 | 69.72 | 72.61 |74.9216| 78.96 | 79.904 | 83.80
37 38 39 40 41 2 43 4 45 46 47 48 49 50 51 52 53 54

Rb | Sr Y Z Nb |Mo | Tc | Ru [ Rh [ Pd | Ag | Cd | In | Sn | Sb | Te I Xe
85.4678| 87.62 [88.9059] 91.224 [92.9064| 95.94 | (98) | 101.07 |102.9055| 106.42 |107.8682| 112.41 | 114.82 [118.710]121.757] 127.60 [126.9045] 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

Cs | Ba |*Laf Hf | Ta | W | Re | Os Ir Pt | Au (| Hg [ Tl | Pb | Bi | Po | At | Rn
132.9054| 137.33 [138.9055[f 178.49 [180.9479| 183.85 |186.207| 190.2 | 192.22 | 195.08 |19%6.9665| 200.59 |204.383| 207.2 |208.9804| (209) | (210) | (222)

87 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 118
Fr | Ra |fAc|| Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg
(223) [226.0254 |227.0078|| (261) | (262) | (266) | (264) | (269) | (268) | 271) | (272) | (285) | (284) | (289) | (288) | (292) (294)

58 [ 59 [ 60 | 61 62 | 63 | 64 [ 65 [ 66 | 67 | 68 [ 69 [ 70 [ 71
Ce ([ Pr |Nd ([Pm |Sm | Eu | Gd [ Tb | Dy | Ho | Er | Tm | Yb | Lu
140.12 [1409077| 144.24 | (145) | 15036 |151.965| 157.25 [158.9254| 162.50 [164.9304| 167.26 |168.9342| 173.04 |174.967
90 [ 9 2 | 93 [ 9 [ 95 [ 9% | 97 | 98 | 99 [ 100 [ 101 | 102 | 103

Th | Pa U | Np| Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
232.0381/231.0399(238.0289] 237.048| (244) | (243) | (247) | (247) | (@51) | (252) | (257) | (258) | (259) | (262)

UNIVERSITY
Metals Metalloids Nonmetals PLIED SCIENCES

Copyright © 2010 Pearson Prentice Hall, Inc.



4.2 Covalent Bonds and the Periodic Table

En waterstof?

- 8A
1 18
rlx 2A 30 4A 5A  6A 7A };
e
100794 2 13 14 15 16 17 |some0
3 4 5 6 7 8 9 10
Li Be B C N (0] F Ne
6.941 [9.01218 10.81 | 12.011 [14.0067|15.9994 | 18.9984|20.1797
I o 3B 4B 5B 6B 7B 8B 1B 2B 3 2 5 16 7 8
Na | Mg | 3 4 5 6 7 8 9 10 11 12 | Al|Si | P | S |Cl|Ar
2298977 | 24.305 26.98154] 28.0855 | 30.9738 | 32.066 |35.4527 | 39948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca l|''Sc Ti Vv Cr |Mn | Fe [ Co [ Ni [ Cu | Zn | Ga | Ge | As | Se Br | Kr
39.0983| 40.078 [44.9559| 47.88 |50.9415| 51.996 |54.9380| 55.847 |58.9332| 58.69 | 63.546 | 65.39 | 69.72 | 72.61 |74.9216| 78.96 | 79.904 | 83.80
37 38 39 40 41 2 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Z. Nb |Mo | Tc [ Ru [ Rh | Pd | Ag | Cd In Sn | Sb | Te | Xe
85.4678| 87.62 |88.9059| 91.224 |92.9064| 95.94 | (98) | 101.07 |102.9055| 106.42 [107.8682| 112.41 | 114.82 [118.710[121.757] 127.60 |126.9045| 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba | *La § Hf | Ta W Re | Os Ir Pt | Au | Hg | Tl Pb Bi Po At | Rn
132.9054| 137.33 [138.9055[f 178.49 [180.9479| 183.85 |186.207| 190.2 | 192.22 | 195.08 |19%6.9665| 200.59 |204.383| 207.2 |208.9804| (209) | (210) | (222)
87 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 118
Fr | Ra |fAc|| Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg
(223) [226.0254 |227.0078|| (261) | (262) | (266) | (264) | (269) | (268) | 271) | (272) | (285) | (284) | (289) | (288) | (292) (294)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce ([ Pr |Nd ([Pm |Sm | Eu | Gd [ Tb | Dy | Ho | Er | Tm | Yb | Lu
140.12 [140.9077) 144.24 | (145) | 150.36 [151.965| 157.25 [158.9254| 162:50 |164.9304| 167.26 |168.9342| 173.04 |174.967
90 91 92 93 9% 9% % 97 98 99 100 | 101 | 102 | 103
Th | Pa U | Np| Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
232.0381(231.0399/238.0289| 237.048| (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259) | (262)

Metals

Metalloids
Copyright © 2010 Pearson Prentice Hall, Inc.

Nonmetals

UNIVERSITY
PLIED SCIENCES



AN/~ -l st Tl o

i
H—E—H El H
Water, H,O Ammonia, NH; Methane, CH,
Oxygen bonds to Nitrogen bonds to Carbon bonds to
2 hydrogen atoms. 3 hydrogen atoms. 4 hydrogen atoms.

© 2013 Pearson Education, Inc.
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4.2 Covalent Bonds and the Periodic Table

Number of valence
electrons

Usual number of
covalent bonds

© 2013 Pearson Education, Inc.

#&oup 1A
le

H
1 bond

Group 8A
8e”
He
Group 3A Group 4A Group 5A Group 6A Group 7A| g honds
P e 4e 5e 6e 7e”
14
B ¢ N (@) F Ne
3bonds | 4 bonds | 3bonds | 2bonds | 1bond | 0 bonds
Si P S @l Ar
4bonds | 3bonds | 2bonds | 1bond | 0 bonds
) (4, 6) (3, 5)
Br Kr
1 bond | 0 bonds
(3, 5)
I Xe
1 bond | 0 bonds
(3,5,7) | (2,4,6)

VI A Rk JelkiTwkd




4.2 Covalent Bonds and the Periodic Table

Er bestaan uitzonderingen.

Bv Boron (atoomnummer 5) kan maar drie covalente bindingen
aangaan.
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4.2 Covalent Bonds and the Periodic Table

Er bestaan uitzonderingen.

Bv Boron (atoomnummer 5) kan maar drie covalente bindingen
aangaan.

BE; PCls SFq
Boron trifluoride Phosphorus pentachloride Sulfur hexafluoride
(6 valence electrons on B) (10 valence electrons on P) (12 valence electrons on S)

Copyright © 2010 Pearson Prentice Hall, Inc,
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4.3 Multiple covalent bonds

Het komt voor dat tussen atomen meer dan één elektron wordt
gedeeld.

\ - / \ v /
UNSTABLE— Carbon has only UNSTABLE—Each nitrogen
6 electrons; each oxygen has only 7. has only 6 electrons.

Copyright © 2010 Pearson Prentice Hall, Inc.

Double bonds Atriple bond

H -

18} :C: 10 or BO=E=0: :NiiN: or :N=N:
\\ \
Each atom has 8 clectrons: Fach N: triple bond (6 e7) + 2 lone paire™ = 8e™
C: 2 double bonds (4 ¢~ cach) =8¢~ IERSITY
Each O: 1 double bond (4 ™) + 4 lone paire™ =8¢ 3 SCIENCES

Copyright © 2010 Pearson Prentice Hall, Inc.



4.3 Multiple covalent bonds
e Teken met elektronenstippen de moleculen:
- Ethyleen (C,H,)
— Acetylene (C,H,)

HAN_UNIVERSITY
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4.3 Multiple covalent bonds

C::C or — @

I-I°. .-I-I H/ \H

Ethylene—the carbon atoms share

4 electrons in a double bond.
Copyright © 2010 Pearson Prentice Hall, Inc.

H:»C;:€:H or H—=C=C—H
Acetylene—the carbon atoms share
6 electrons in a triple bond.

Copyright © 2010 Pearson Prentice Hall, Inc.



4.4 Coordinate covalent bonds

In de hiervoor genoemde covalente bindingen droegen beide
atomen bij aan de gedeelde elektronen.

Soms doneert één atoom de elektronen.

Gecoordineerde covalente bindingen

Shared electron
Half-filled orbitals pair

Typical
covalent il
bond X 2y + o Y = X

Shared electron

: : air
Coordinate | Filled orbital P
covalent P " :
bond XQ P Y SITY
CIENCES

Copyright © 2010 Pearson Prentice Hall, Inc.



4.4 Coordinate covalent bonds

Bijvoorbeeld NH,*
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4.5 Characterustics of Molecular Compounds

TABLE 4.1 A Comparison of lonic and Molecular Compounds
itk ClbiliAE A Ao e A e s A A A A st} ik i A i A o e e A A o A A e e ——————_——— i ——
lonic Compounds Molecular Compounds
Smallest components are ions (e.g., Na™, CI7) Smallest components are molecules
(e.g., COz, HzO)
Usually composed of metals combined with Usually composed of nonmetals with
nonmetals nonmetals
Crystalline solids Gases, liquids, or low-melting-point solids
High melting points (e.g., NaCl = 801 °C) Low melting points (H,O = 0.0 °C)
High boiling points (above 700 °C) Low boiling points (e.g., H,O = 100 °C;
(e.g., NaCl = 1413 °(C) CH3CH,OH = 76 °C)
Conduct electricity when molten or Do not conduct electricity
dissolved in water
Many are water-soluble Relatively few are water-soluble
Not soluble in organic liquids Many are soluble in organic liquids

© 2013 Pearson Education, Inc.



Nu

Eerst oefenen met opdrachten
t/m4.7
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4.6 Molecular Fomulas and Lewis Structures

Verschillende manieren om stoffen weer te geven

Moleculaire formule
« Laat het type en het aantal atomen per molecuul zien.

Structurele formule
 Laat ook zien hoe de atomen met elkaar verbonden zijn via lijntjes.

Lewis structuur
 Laat naast de lijntjes ook de valente elektronen zien die niet gedeeld worden.

HAN_UNIVERSITY
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4.6 Molecular Fomulas and Lewis Structures

Moleculaire formule
H,O NH; CH,

Structurele formule H—O—H

Electron lone pairs
i

Lewis structures I—I—(:j—H I—I—I'T'J—H H_(|:_H
Water =] 2]

Lewis structuur

Ammonia Methane
Copyright & 2010 Pearson Prentice Hall, Inc,
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4.7 Drawing Lewis Structures

Lewis structuren met C, N, O, X (halogenen), en H

| -e .e

R e S
Carbon Nitrogen Oxygen Halogen Hydrogen
4 bonds 3 bonds 2 bonds 1 bond 1 bond

Copyright & 2010 Pearson Prentice Hall, Inc.

11 L
D H (lt (|: H H—(I:—C—H - 2
H <2
Ethane, CH,CH,4 Acetaldehyde, CH,CHO

Copyright © 2010 Pearson Prentice Hall, Inc.
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4.7 Drawing Lewis Structures

5 Stappen om Lewis structuren te tekenen.

Stap 1: Vind het totale aantal valente elektronen.

sTEP 1: Find the total number of valence electrons of all atoms in the molecule
or ion. For a polyatomic ion, add one electron for each negative charge or subtract
one for each positive charge. In PCl;, for example, phosphorus (group 5A) has
5 valence electrons and chlorine (group 7A) has 7 valence electrons, giving a total
of 26:

P+ (3 X Cl) = PCly
5e + (3 X7e )= 26e

In OH", the total is 8 electrons (6 from oxygen, 1 from hydrogen, plus 1 for the neg-
ative charge). In NHy ', the total is 8 (5 from nitrogen, 1 from each of 4 hydrogens,

. ‘e ES
minus 1 for the positive charge).



4.7 Drawing Lewis Structures

Stap 2: Teken lijnen tussen de atomen

sTEP 2: Draw a line between each pair of connected atoms to represent the two
electrons in a covalent bond. Remember that elements in the second row of the
periodic table form the number of bonds discussed earlier in this section, whereas
elements in the third row or lower can use more than 8 electrons and form more
than the “usual” number of bonds (Figure 5.4). A particularly common pattern is
that an atom in the third row or lower occurs as the central atom in a cluster. In
PCl;, for example, the phosphorus atom is in the center with the three chlorine
atoms bonded to it:

Cl—P—Cl

HAN_UNIVERSITY
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4.7 Drawing Lewis Structures

Stap 3: Voeg elektronen toe aan de atomen die buiten het centrale
atoom liggen.

sTEP 3: Add lone pairs so that each atom connected to the central atom (except H)
gets an octet. In PCl;, each Cl atom needs three lone pairs:

:[-_|"'1:
:Cl—P—Cl:

HAN_UNIVERSITY
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4.7 Drawing Lewis Structures

Stap 4: Plaats de overgebleven elektronen bij het centrale atoom.

STEP 4: Place all remaining electrons in lone pairs on the central atom. In PCl;,
we have used 24 of the 26 available electrons—6 in three single bonds and 18 in the
three lone pairs on each chlorine atom. This leaves 2 electrons for one lone pair on
phosphorus:

HAN_UNIVERSITY
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4.7 Drawing Lewis Structures

Stap 5: Mocht er geen octet aanwezig zijn bij het centrale atoom,
voeg verbindingen toe met één van de andere randatomen.

sTEP 5: If the central atom does not yet have an octet after all electrons have been
assigned, take a lone pair from a neighboring atom and form a multiple bond to
the central atom. In PCl;, each atom has an octet, all 26 available electrons have
been used, and the Lewis structure is finished.

HAN_UNIVERSITY
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Even oefenen

Teken de Lewisstructuur voor de volgende moleculen:

‘HCN C,H.,Cl SO,

Stap 1: Vind het totale aantal valente elektronen.
Stap 2: Teken lijnen tussen de atomen

Stap 3: Voeg elektronen toe aan de atomen die
buiten het centrale atoom liggen.

Stap 4: Plaats de overgebleven elektronen bij het
centrale atoom.

Stap 5: Mocht er geen octet aanwezig zijn bij het
centrale atoom, voeg verbindingen toe met één
van de andere randatomen.

HAN_UNIVERSITY
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Eerst even herhalen

Teken de Lewis structuur van:

NH,OH CO,2

HAN_UNIVERSITY
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Vandaag

Nakijken opdrachten t/m 4.13
Uitleg 4.8 t/m 4.11

* \/ormen van moleculen
Maken opdrachten
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4.8 The Shapes of Molecules

Moleculen hebben een bepaalde vorm.

Atomen van een watermolecuul zijn bijvoorbeeld met elkaar
verbonden onder een hoek van 104,5"

Waarom?

HAN_UNIVERSITY
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4.8 The Shapes of Molecules

Moleculen hebben een bepaalde vorm.

Atomen van een watermolecuul zijn bijvoorbeeld met elkaar
verbonden onder een hoek van 104,5"

Waarom?
Elektronenwolken stoten elkaar af.

Valence-shell electorn-pair repulsion (VSEPR) model

HAN_UNIVERSITY
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4.8 The Shapes of Molecules

Toepassen van het VSEPR model

1. Teken de Lewis structuur en identificeer van welk atoom je de
geometrie wilt weten.

2. Tel het aantal elektronenladingswolken die zich rondom dat
atoom bevinden.

3. Voorspel de vorm van het molecuul en ga er vanuit dat de
wolken zich zo ver mogelijk van elkaar verwijdert houden.

HAN_UNIVERSITY
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4.8 The Shapes of Molecules

Bijv.
1. H,0
2. CO,

HAN_UNIVERSITY
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4.8 The Shapes of Molecules

TABLE 5.1 Molecular Geometry Around Atoms with 2, 3, and 4 Charge Clouds
NUMBER TOTAL

NUMBER OFLONE NUMBER OF MOLECULAR
OF BONDS PAIRS CHARGE CLOUDS  GEOMETRY EXAMPLE
2 0 2 @00 Linear 0=C=0
.~ Planar Hi
3 Y 89_. triangular H™ C=0
3

2 1 $9@ 5 8;‘ s«

_ _ I
[ 4 0l .}\\’ Tetrahedral H /C —~H

: - -0

4
2 2 @ Bent '
S do | i@

Pyramidal ?
~N—
4
H

Copyright © 2010 Pearson Prentice Hall, Inc. HAN UNIVERSITY
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i—c=N:  Q—@)=@
These molecules are linear,
with bond angles of 180°. /—\

== @@

HAN_UNIVERSITY
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A formaldehyde molecule is
planar triangular, with bond H
angles of roughly 120°. Note:

solid wedges and dashed lines 1op view
indicate bonds projecting out
from and into the plane of the
page, respectively. H..
[~ C=0
Side view

Copyright © 2010 Pearson Prentice Hall, Inc.
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An S5O, molecule is bent,
with a bond angle of
approximately 120°.

Top view

Side view
Copyright ® 2010 Pearson Prentice Hall, Inc.
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Center

A regular A tetrahedral
tetrahedron molecule
(a) (b) (c)

Copyright © 2010 Pearson Prentice Hall, Inc.
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H ’
A methane molecule is | ‘\109-5
tetrahedral, with bond O

angles of 109.5°. H y H

H

An ammonia molecule
is pyramidal, with
bond angles of 107°.

A water molecule is
bent, with a bond
angle of 104.5°.

104.5° H

Copyright © 2010 Pearson Prentice Hall, Inc.
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<

H<120° H
\P':C/ >1zo°
i \

The ethylene molecule Top vi Q
: . op view
is planar, with bond
angles of 120°.
H-._ C—C
=i iz
Side view

Copyright © 2010 Pearson Prentice Hall, Inc.
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H - H
1095° %+ H
The ethane molecule has \ /
tetrahedral carbon atoms, /C c
H

with bond angles of 109.5°. \H

Copyright © 2010 Pearson Prentice Hall, Inc.
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4.8 The Shapes of Molecules

Oefenen — Vorm van...

1. H,0*
2. CH,CHO

HAN_UNIVERSITY
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4.9 Polar Covalent Bonds and Electronegativity

 Polariteit in het molecuul
« Partiele lading (d+ en 0-)

* De elektronen van een binding bevinden zich wat meer bij het
ene atoom dan bij het ander>

This end of the molecule is This end of the molecule is
electron-poor and has a electron-rich and has a
partial positive charge (0 ). partial negative charge (3—).
o+ o—
H—Cl

Copyright © 2010 Pearson Prentice Hall, Inc,
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4.9 Polar Covalent Bonds and Electronegativity

Elektronegativiteit = de maat voor de kracht waarmee atomen
elektronen naar zich toe trekken.

Rb
0.8

V
1.6

Nb
1.6

Cr
1.6
Mo
1.8

He

Ne

Mn

Te

Copyright © 2010 Pearson Prentice Hall, Inc.

15 |

ro—— |

1.9

Fe

1.8

Ru
2.2

Co
1.9

Rh
22

19

rd

2.2

Ar
Zn
1.6
N Kr
Cd | In | =
157

Xe




He

Ne

Ar

[ Ti | Y Cr | Mn ‘Fe Co | Nii | Cu (|Fizn
e Al s W et (e | o | o [ 9 (o |

Nb

Mo | Te | Ru | Rh | Pd | ag [0
9

7. prrig © 200 Peaon Prntice all, In.

Less polar w fMore polar
8+C_N8— 8+C_08—
Electronegativity Electronegativity
difference: difference:

9 —=25= 05 3.5 — 2:5= 14

Copyright © 2010 Pearson Prentice Hall, Inc.




4.9 Polar Covalent Bonds and Electronegativity

Elektronegativiteit = de maat voor de kracht waarmee atomen
elektronen naar zich toe trekken.

E.N difference Type of bond
0—04 ~ Covalent
05—1.9 ~ Polar covalent

2.0 an d d bDi‘FE’ ~ lonic INIVERSITY
LIED SCIENCES



4.9 Polar Covalent Bonds and Electronegativity

C en Br?
N en H?
Li en CI
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4.10 Polar molecules

O— O—
]

O I ... T

it sl iy
H H H4 H
o+ o+ H

O+
Water, H,O Chloromethane, CH;Cl
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4.10 Polar molecules

o \Wel een polaire binding, maar geen dipool!

',

C
CI ¢

Zero net polarity Zero net polarity
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4.11 Naming Binary Molecular Compounds

o Bij het benoemen van een stof, eerst de metalen dan de niet-
metalen.

e Anders links op de periodieke tabel komt eerst en meer naar
rechts komt later.

TABLE 4.3 Numerical Prefixes
Used in Chemical Names

Number Prefix
1 mono-

di-

tri-

tetra-

N205 BBI'3 SO3

penta-
Dinitrogen Boron Sulfur Sulfur

pentoxide tribromide trioxide hexafluoride

13 Pearson Education, Inc.

hexa-
hepta-

octa-
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Bronnen

Afbeeldingen afkomstig van:
* McMurry - Fundamentals of general, organic, and biological chemistry. 7th
edition, uitgever: Pearson.
* Veplicht boek boekenlijst opleiding
* http://www.accessexcellence.org/RC/VL/GG/ecb/ecb_images/02_06_stable arra
ngement.jpg (Geraadpleeg op 23-8-2019)

* https://mulberrylearning.com/wp-content/uploads/2018/05/minion-bananas-
300x188.jpg (Geraadpleeg op 23-8-2019)
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