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Samlodun efna

* Efni hafa mjog mismunandi samlodun.
Samlodun og samtenging milli atbma sest
m.a. a hve audveldlega efni gufar upp, hve
hratt pad brotnar nidur, bradnar og leysist
upp i 00rum efnum.



Efnatengjum er skipt i tvennt

* Sterk efnatengi (intramolecular). Bein
tengi innan sameindar eda a milli atoma
eda jona. Hell rafeind tekur patt i tenginu.

* Velk efnatengi (intermolecular). Rafeindir
innan sameindar dreifast ¢jafnt. Ein
sameind togar pvi i adra.



* Sterk efnatengi eru 100-1000 sinnum
sterkari en velk.

— Ad brjéta O-H tengi i vatni: 930kJ/mol
— AQ breyta 1 moli af vatni i gufu: 41 kJ



Sterk efnatengi

Skiptast i 3. flokka
A) Jonatengi

B) Samgild tengi
C) Malmtengi



Sterk efnatengi - jOnatengi

* Jonatengi myndast oft a milli malms og
malmleysingja.

* Malmurinn myndar alltaf +plus jon
* Malmleysinginn — minusjon
* Sameindir mynda stundum minusjonir.




Nokkrar atomjonir
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Transition metals form cations

.- with various charges
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Sterk efnatengi - jOnatengi

| jonaeiningu eru alltaf jafnmargir + og —
Malmur gefur rafeind(ir) til malmleysingja.
Ut fra jonatoflu ma alltaf finna hledslu jona.

Samsettar minusjonir enda avinlega -it
eda -at.



Efnaformulur Jonefna

Natriumsulfat:
2 stk Na* og 1stk SO,~ - Na,SO,

Kalsiumsulfat:

Ca#* og SO,# jafnmargir + og - > Ca SO,
Jarn(lll)sulfat:

Fe3* og SO,% Tveer jarn og prjar af sulfati, pa
eru 6 plusar og 6 minusar. > Fe,(SO,).. (sé
fleiri en ein samsett jon i formulu parf sviga).



Sterk efnatengi — Samgild tengi

Samgild tengi a milli 2 eda fleiri malmleys.

Byggja a ad samnyta rafeindir svo atom fai
8 rafeindir a ysta hvolf. (2 fyrir vetni(H))

C-flokkur hefur 4 tengirafeindir
N-flokkur hefur 3 -------
O-flokkur hefur 2 - - - -

Halogengar og vetni hafa 1 tengirafeind



Malmleysingjar
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Samgild tengi

Eintengi: eitt samqilt tengi milli atoma (tveer
tengirafeindir) .
H°°FS H-F H°°S °°H eda H-S-H

Tvitengi: tvo samgild tengi milli atdma (fjorar
tengirafeindir)

8068 803 eda 0=0

Pritengi: prju samgild tengi milli atbma (sex
tengirafein)di@g o
°N°°N’ eda N=N



Samgild tengi

Teiknid punktaformulur og strikaformulur
af pessum efnum.

H, F, HF
CH, H,0
02 N2

CH,0 CH.0
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Munid

* Surefni, nitur, vetni, klor, fluor, brom og
Jod mynda allar tviatbma sameindir vio
“venjulegar” adstaedur:

. O,,N, H, ClL, F, Br, |,



Malmtengl

Malmatom mynda malmkristal.

Malmatom hafa faar gildisrafeindir sem flakka um halftom gildishvolf
(ystu hvolf).

oforcyoyo
@-Ef @'@ E-j
CHONOROROR C .

A
\ Ostadsettar rafeindir

Lausu rafeindirnar mynda minushladid rafeindasky sem dregst ad
Ollum kjornum atdmanna og heldur peim saman (+hladnir).

betta er malmtengi!




Veik efnatengi

* Veik efnatengi segja til um hvernig

ohladnar sameindir (og atom) verka hver a
alra.

* + 0g — dragast hvort ad ooru.

* Hefur ahrif a marga edliseiginleika eins og
sudumark, braedslumark, leysni....



Veik efnatengi framhald

* Haegt er ad spa fyrir um styrk veikra tengja
ut fra rafdraegnitoflu.
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Velk tengi

* Se mismunur a rafdraegni:

>0 - 0,4 er sameindin 6skautud (tengin eru
Ooskautud samgild tengi)

»0,5-1,6 er sameindin skautud (Skautad
samgilt tengi)

»>17 ba er um ad raeda jonatengi.



Skoda hvert tengi ut fra toflu

« CH, ER 6skautad par sem mismunur C og
H er 0,4 (Oll olia er lika 6skautud)

» H,0 er skautad par sem mismunurinn er
1,4 (vatn leysist ekki upp i oliu)

* NaCl er jonefni pvi mismunurinn er 2,1
(salt leysist i vatni en ekki i oliu...)



Skipting veikra tengja

GROFLEGA ma skipta veikum tengjum i
tvennt:

. Van der Waals tengi. A milli litt eda

Ooskautadra sameinda. “Frekar slappt
lim”.

Vetnistengi (hydrogen bond). A milli H og
N, O, F eda CI. “"Gott lim”



* Vetnistengi eru pvi t.d. i vatni, sykri,
vinanda og ammoniaki (NH,) a fostu og

fljétandi formi

| gasformi er of langt & milli sameinda til
ad vetnistengin virki.

* Van der Waals kraftar eru i oliu, metani,
nitri og surefni andrumsloftsins.




petta reedur sudumarki

. Sameindamassi sameindar
. Skautun sameindar

. Logun sameindar séu peettir 1 og 2
sambeerilegir (efn 303 og 313)

Efni med vetnistengi hafa 6venjulega ha
sudumork.

Skodid H,0 vs. CH, (b.p. -162°C)
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Intermolecular Forces

lon-Dipole Forces

Attractive forces between an ion and a polar molecule

lon-Dipole Interaction

o

e T

N4
¢

1.2



Intermolecular Forces
Dispersion Forces

Attractive forces that arise as a result of temporary
dipoles induced in atoms or molecules

- Induced dipole
Cation :

lon-induced dipole interaction

Induced dipole
| dipole-induced dipole interaction

11.2



Intermolecular Forces
Dispersion Forces Continued

Polarizability is the ease with which the electron distribution
In the atom or molecule can be distorted.

Polarizability increases with: Table 1.2 Melting

Points of Similar

* greater number of electrons Nonpolar Compounds
« more diffuse electron cloud 'I},"Oe;:ﬂ“g
Compound (°C)
Dispersion CH, ~182.5
forces usually Cf —15¢.0
. . CCl, ~ 23.0
Increase with
Chry, 90.0
molar mass. Cl i

11.2



What type(s) of intermolecular forces exist between
each of the following molecules?

<]

HBr

HBr is a polar molecule: dipole-dipole forces. There are
also dispersion forces between HBr molecules.

CH,
CH, is nonpolar: dispersion forces.
o® / S \é'.
SO2 (.). LAr 4
SO, is a polar molecule: dipole-dipole forces. There are
also dispersion forces between SO, molecules.

11.2



Intermolecular Forces
Hydrogen Bond

The hydrogen bond is a special dipole-dipole interaction
between they hydrogen atom in a polar N-H, O-H, or F-H bond
and an electronegative O, N, or F atom.

A—H-B or A—H--A
A&BareN, O,orF

. i
0 o
H H H H a 0

v !
H—N()H—0 H—F()H—N H—N(H—F

11.2



3-D
Structure
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