EPTAYXTHPIO OPTANIKHX 1

Intramolecular
Force

Intermolecular
€96 pm Force
< 300 pm g
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ENAO-pogtoneg duvapetg J
XNunog 6eGIOG

T 10 H,O yoetalovio
460 kJ /mol yiow v
« 0007 evog decpob O-H
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AEPIA: ta popwx twv agpiwy = TEPEA: 1o pogio tev

Sev aAAnAemiSpoly toyvod OTEQEWY ELVUL CUUTILECUEV [UE
uetafd Touc. l LOYLEY] AAMNAETLOQUON
‘ Cool or
‘ ' o compress Cool
Q¥ == -
‘ . 0 ‘ Heat or .‘ Heat
reduce
‘ ‘ pressure ‘ .
Gas / Liquid Crystalline solid

YI'PA: T popta Toug Bplonovtal 6e #OVIIVOTEQES XTOCTAOELS
UeTHED TOLG OE OYECY] e TWV AEQLWY YWOLS OUWS VX LTOQOLY
var “ELYOLY T TO EVAL ATTO TO AAAO.



To av o ovato Bploxston o agQLA 1] LYEY| Yoo sEoQToTor

o PLOQLUXO ETUTTESO ATTO TNV LGYD TTOL EYOLV:

Ocpponpaocto . o o
Table 11.2 Comparing Kinetic
Energies and Energies of

Attractions for States of Matter

Kuwnun
EVEQYELX TWV
LOELWV

Gas Kinetic energies > >
energies of attraction

Liquid  Comparable kinetic energies
and energies of attraction

Aropoptont
ENEY Solid Energies of attraction >>
Xnuureh eveon kinetic energies

~



Increasing Boiling Point
.

>

275 250 -225 200 475 -150 125 -100 75  -50
Boiling Point (°C)




Eidn dwxpoglaxmwy Suvapewy
1. Avvaperg dreomopdg (London)

Dispersion
(0.05-40)

Cl~

lon—induced dipole
(3—15)

Hexane

(CeHy4)

Octane

(CeH1g) 4 ’
Dipole—induced dipole

(2-10) Xenon



Eiby Siapogranmy duvepewy
2. Avvapetg dinoro-6inodo, 3. Asap.og v6QOYOVOL

4, Iov-6imtolo

Ethanal
(CH,CHO) Chloroform )@a' ' &

Dipole-dipole
(5-25)

‘U

(CHCL)

H bond ML)
(10-40) 2 lon-dipole
(40-600)
Methanol

(CHLOH)



Avvapelg dtuomoag

o+ O— 2Tyl OLTOAN TOL OY MU TICOVTAL AOYW
™G TLYOLUG TOURAUOOPWCYS TWY
NAEUTQOVIANWY VEPWY

To otyplolo 6imolo TEOKOAEL
| (emdryel) og YELTOVING ATOPO TNV
TOAWOY| L€ ATOTEAECUO TNV

ONLOLEYLX VEOL OITOAOL. T dlTOAX
Ne Ne aLTA EANOVTOL (OLVAY] OLALOTIOAG)

6? &+ 6__ o+ AMOYN NG POPA TOAWONG
E 10 = 100 UTTOQEL VO YIVEL YWEIS AVLTO VA
g - =~ emnpeealetl ™V eAnTny

Ne Ne AAATAETLOQOON]



To peyebog toug e€aptdtat ano ™y
«TOMDOLLOTYTO TOL LOELOL, TYV ELXOMX
ONAxOY va Txpaproppwbel To
NAEUTOOVLAKO TOL VEWYOS

Can London Dispersion Forces Be Stronger than
Dipole-Dipole Forces, including Hydrogen Bonds?

Thomas T. Earles
Culpeper County High School

ST ) chem Bducadon, 72,8, 4995)

Can London dispersion forces be stronger than dipole-di-

nnla farcrae inclnding hvdracen hande?

The answer is a resounding and mouth-watering, “Yes!”
And here is an example that all high school and college
chemistry students will identify with in a very personal
way. That example is French fries—the staff of life of the

fast food set.
In conking French fries. the nrocess 1s nossible hecause

the London dispersion forces in the cooking oil are stronger
than the hydrogen bonds in the water of the potato. Cook-
Ing 011 contains high molecular weight hydrocarbon chains
typically in the Cig range. This allows the oil to stay below

H noAwotpotnta

LEAVETAL UE TO

ueyetog Tov

LOQLOV

thi] CH, -164.0
SCH, | -88.6
or) C3Hg -42.1
& CH, |05
e CsHy, [ 36.1
mol CeH,y | 68.9
A CHyg 1255
mo| CyoH,, | 174.1
f:]; CooHyy 343

This
b
afn




Avvapetg S1uoToQug

v
140 |

XYY Octane (126°C, 114.23 g/mol)

3{?55’ ”epmne (98°C, 100.20 g/mol)

120
100

80
m Hexane (69°C, 86.18 g/mol)

60

Normal boiling point, “C

" _4Y) Butune (~0.5°C, 58.12 g/mol) He | — -268.8

5/ w0 15 |Ne |-2485 |-245.9

=20 Molar mass, g/mol Ar | -189.6 1858

Kr |-1574 -151.7

F, [-219.7 -188.2 Xe | -111.5 -106.6
Cl, [-101.0 [-34.6 [Ro [-710 [-61.7

Br, |-7.3 58.8
I, |1146 |1844




2 - /Zcpouplxé MOPIO-HIKPN ETTIPAVEIQ
Auvochezg SLMGROQ‘XQ MEIWMEVN DIANOPIAKN ETTAPN Kal
MEIWON TWV OUVANEWY DIACTTOPAG

' 2
PAPMIKO NOPIO-PEYAAN ETTIQAVEIQ, \
au&avel TNV JIOUOPIAKK ETTAPN KAl
IS OuVApEIS DIaCTTOPAG

J Neotrevravio (C.H..)

5 12
n-trevravio (C H12 0.0, = 282.7 K

’ ’ 0.0 =309.4 K %

2l oL oL eyoLvy mapopota My, exelva

TOL ELVUL TEQLOCOTEQO KAUTAWUEVI

EYOLY UEYAAVTEQY] EEWTEQINY] ETILPAVELX TAOOLGOLALOLY KO

LYNAOTEQES OLVALILELS OLXCTIOQAG




Ainolo-6inoro adinAenidouon

C2¢ OIMOAO-OLTOAO TEOGOLOPLLOVTAL Ol EAUTIUES OLVAILELS TTOL

AVATTOOCOVTAL avapeoa oe avtibeta woptia Tov Bplonoviot oe
TOMUA LOQLX.

8+ 5_ ....... 5+ 5_

To 8™ t0L evOg poELoL EArETAL ATIO TO 8™ TOL YELTOVIXOD TOU.




Aimolo-6inolo arinieTidooom

[Tapatnpobvtot oe OAo Tor TOAMKG LOELX

(emtmpooleta TV dLVAPLEWY OLAOTORAC).

H HH H
L\ S

H\ /C\ ﬁ/C\

c” >c” H

. 4\

H HH H
Butane (C;H,,)

Mol mass = 58 amu

bp = —0.5°C

e
.
(L

ok

H\ /C\ /H

C\ C\
d_ 4
H HH H
Acetone (C;H,O)

Mol mass = 58 amu
l‘p = 56.2°C

Mo popta pe

nopopoto MB,

EVX TOMUO
LOQELO (1oL
eLporviCeL
OLTOAO-OITIOAO
1AL OLLOTIOQAC)
Do eyet
UEYXAVTEQEC
OLULLOQLAUEG
OLVALLELS ATTO
EVOL N TTOMKO
WelolloN(WelVe

OLULOTIOQAG).



Ainolo-8imolo adinienibouoy

O00 1eEEOTEQO TOMKO ELVAL EVA [LOQLO TOCO LOYLEOTEQES Ol
OLVAUELS OLTOAO-OLTOAO.

\\

B
Propane Dimethyl ether Acetaldehyde Acetonitrile
CH;CH,CH;, CH;OCH; CH,;CHO CH,CN
MW = 44 amu MW = 46 amu MW = 44 amu MW = 41 amu
rw=01D u=13D p=27D r=39D
bp = 231K bp =248K bp =294 K bp = 355K

Increasing polarity
Increasing strength of dipole-dipole forces



Aimolo-6inolo arinieTidooom

[Tohwpeévog opotonolnog deopuog A-B
[ TooxaAeltol AmO TNV OLUPORA NAEUTOAOYNTILOTY TG

Increasing electronegativity
| d

H
2.1

Li Be B C N (0] F
1.0 1.5 2.0 2.5 3.0 3.5 4.0

Na Mg Al Si P S Cl
0.9 1.2 1.5 1.8 2.1 2.5 3.0

Increasing
electronegativity

0.8 2.8

X=3,0 X;=2,1
=>AX=0,9

o+

AXF#0 =» mohnd poELo




Aimolo-6inolo arinieTidooom

ArtoMnn gonn: Alavoopatino
ueyetlog mov petpaet TOcOTINA TOV
OLALY WELOILO TWV YOOTIWY GE EVAL
LOELO | = O X t, 1= ATOOTAOY)
AVAUECK OTX EQLUA POOTIX O, O-

Movada petpnong StmolMung
pcomng 1 debye (D) = 3,34 X10~

C-m (coulomb -meter)

Eva popto etvot moAuo otay

1. Eyet mtoAwpevoug 0ecpoug uot

2. Eyet notaAAnAn yewpetola woTe
u#0

Hop.=0

A/Y‘:“):\A
i \™

“Cl
Cl

u(H,0) =1,94 D
—l—

,H 0\



Mogronn yewpetgic xou TOMKOTNTX ‘

Movteho VSEPR

Number \ G\\ ,/;\ 4
of Pairs ) \I/ \‘I/
I [ I
Arrangement I ‘1 g I Y I
8 Linear Trigonal planar Tetrahedral J
of Pairs J \ J L I ] L
1 1
: | :
r \ N\ [ “

109.5°




Mogronn yewpetgic xou TOMKOTNTX ‘

Movteho VSEPR

[ Number \ /:;\‘ @
of Pairs ) DU, S——
A\ 4 :

A t : : :
[ ufr;;!liﬂmm J—[ Trigonal bipyramidal ] "C Octahedral ]
i i
I I
4 “ e \




Mooty yewpeTQlior %ot TOMKOTYTA

Electron Pairs BeF., - 2+14=16 . s
Total Bonding Lone 2 cF—Be—F.
i - 0 | HA: yoopud

YPBowdtopog Be sp AA: yooppinod

Epooov ot 8bo vronataotdteg etvan dpotor = p = 0

Electron Pairs B
Total Bonding Lone SO g ¢ 0+12=18

3 2 1 ‘O

YBedopoe sp® A eninedo TOLYOVIXO
TT.00voy P‘#O AA: neuna e 1 yoviaun




Mooty yewpeTQlor %ot TOMKOTYTA

TntalElE;:E:iEgairsLﬂne HZO e- 2+6=8 f’i:—t.:}-%‘\
104.5°
i - > | HA: Tetpdedpo i i
YBoSiopdg sp> AA: ywvioun [TBovov p70

Electron Pairs Xe FZ e- 8+14=22
Total Bonding Lone

5 2 3 | HA: Torywvinn dimvpopida @
AA: yoapuno

Y Botdiopog spod

Ewooov ot 800 vroxataotdteg eivar opotor = w = 0



Mograxn yewpeTQio xot TOMKOTNTH ‘

AtevBetnon pn deopnwy (euywy

Three 90° lone pair—bonding Two 90° lone pair—bonding
pair repulsions pair repulsions

seesaw

Axial lone pair Equatorial Molecular geometry:
Does not occur lone pair




Mooty yewpeTQlor %ot TOMKOTYTA

Electron Pairs BF 3 ¢ 34+21=24 K
Total Bonding Lone I
3 3 0 |HA: Eninedn torywvinn B
D AA: Eninedrn torywvinn o y
YBptotopog sp
Ewooov ot 3 vtorataotiteg sivon dpotor = w = 0
Electron Pairs NH e 5+43=8 i
Total Bonding Lone 3 <|7
4 3 1 | HA: Terpaedpo _-N
o o« HTH
AA: Torywviun mopapldo =

YBodlopog sp?
[Ti0avov w70



Mooty yewpeTQlor %ot TOMKOTYTA

Electron Pairs _
- 7421=
Total Bonding Lone C1F3 c- [+21=28

5 3 2 | HA:Towwviun oimvpapida [F—
AA: Xympa T
YBotdiopog sp°d Mooy 0

- i

. CH4 e- 4+4=8
ElECtI‘DIl.PHlI‘S - E\
T{::al Bn:dlng L{(:t)ne HA. TE’CQdCS 8@0 H 1 H
AA: Tetpaedpo s
YBotdiopog sp?

Ewooov ot 4 vtorataotiteg sivon dpoor = = 0



Mooty yewpeTQlor %ot TOMKOTYTA

SF, ¢ 6+28=34 F
TntalElE;:E:illggmrsLune HA: Totrywviun oLmuEapioN F—é K
5 4 1 AA: T[Tapapoppwpevo I
TETEAEDQO
YBodiopog sp’d [TiOovéy 70

Electron Pairs
Total Bonding Lone

6 4 2

Y Botdiopog sp>d?

XeF, e 8+28=3¢ Coy )
F.. F

HA: Ontdedpo
f"“ “\r
AA: Eninedr tetporywviun F (. I ) K

Epooov ot 4 vronatactateg elvor opotor = u = 0



Mooty yewpeTQlor %ot TOMKOTYTA

PCl; e 5+35=40 Cl
Electron Pairs I Cl
Total Bonding Lone HA:Totywvin? OImuQopuion oy __pe"
5 5 0 AA: Torywvinn Stnupapida |“Cl
YBotdiopog spod Cl

Ewooov ot 5 vtoxataotiteg sivan dpotor = = 0

Electron Pairs I FS o- 74+35=42 F

Total Bonding Lone F. F

HA: Oxtaedpo ~ | -~
6 5 1 | oIN
AA: Tetpoywviun nopoutdwmr  F i | ': F

YBodopog sp’d®  TTifevdy u70



[Mogmmﬁ YEWHUETOLX XA TOMAOTY T ‘

Movtédo VSEPR

SF, ¢ 6+36=42
HA: Eninedn toryoviun

AA: Emninedrn torywvinn

Y Botdiopog sp°d?

Egooov ot 6 vrnorataotateg eivo opotor = u = 0



Mooty yewpetoio xott Ywvieg 6sopmY

1. H napovoio acbleuntwy Cevywy UELWVEL TIG YWVIES LETHED
TV OECUMY

Bonding s
electron air
pair P
H o 95 84 pm

-N
Hllllllll('_\; 1005° H\ﬂ l‘> H H @ H

/ ’ H to7e




Journal of Chemical Education

Mogroxy yewpetlo ot ywvieg 6eapwy 0 mr
A Criticism of the Valence Shell Electron Pair Repulsion Model as a Teaching Device

Russell 5. Drago 2) Here we shall consider central atoms with eight or
University of lllinois at less electrons about it. When there are lone pairs on the

. central atom, each lone pair counts as a group in the

2. Ot YWVLEC TWV above scheme if the central atom is a second row element.

If the central element is a third, fourth, etc., row atom

SSGM(J'JV OTAY UTO TY]V  and if the groups attached to the central atom are oxygen
or a halogen, the lone pair also counts as a group. If the

2N TCSQ'LOBO TCO'({JVS 0XS groups attached are less electronegative than bromine
: (that is, if almost anything other than a halogen or oxygen
37’], 47] MXTC eLvotl is attached), the lone pair occupies an unhybridized orbi-

. \ tal and does not count as a group. When the s orbital is
TTeEPLTTOV 90"‘, €EPOOOV  used to accommodate a lone pair, only p orbitals remain
\ for bonding, and the geometry involves an arrangement of

Ol LTTONUXTAOTATEC the groups at about 90° angles to each other. Some examples

' ' , | are listed in Table 2.
eLvaL GXS’CWCOC [J.E }LL%QY}

Table 2. Geometries of Molecules with Lone Pairs

1
Y]XSKTQOCQ\)Y]TL%OTYlTOC Pertinent aspect
Molecules Hybrids (geometry) of above rule

;ZO 1 04 NH3 1 07 NHs, HoO  sp? (tetrahedral) Second-row central atom

PHs, HaS p orbitals (90° angles)  Third row atom, low

_28 92 PH3 94— electronegativity of

attached groups

PCl sp? (tetrahedral) Third-row atom halogens
“_“286 91 ASH3 92 . B~ IERAnENA al:ta;g::vda om halogens




Moogloxn yewpeTio #ot Ywvieg GGUmY
3. Ot YWVIEC TWV OECUWY UIXOALVOLY [LE TNV ALENCY] TN
NAENTOAOVYTILOTYTOS TWY LTOUATACTATWY, AOYW
LOYLOOTEQNG CLYXEATYOYS TOL YAEUTOOVIOHOD VEYOULS TWY
OECUINWY YAEUTOOVIWY

H,O 104, F,O 103 — Oyrwong
SCl, 103, SF, 98 OCL, 110 VTTOUATUOTATEG

O
|l

H/ \H C|/ \é::[: F..-""'C""'-.F

116 112 108

O=0
O—0O



Aeopog vdoYOVOL  _x-H .- - Y- (X,Y=F, O, N)

ATOTEAEL Lot LETOLX OLLLOQLANY AAANAETILOQAOY] TTOV
eppoviCetot petadL evog atopou H nov evevetatl opotonolna
UE EVA TOAD NAEUTOAOVNTIKO ATOUO X KOl EVOG OVNQOULG
Cehyoug NAERTEOVIWY EVOC RALOL UQOL NAEXTOXOVNTIXOV
ATOUOL Y ATO YELTOVIXO LOQLO




Aeop.og vdgoyovou
CH,F: MB 34, M=181D, 0.0.-78°C

CH,OH : MB 32, H=1,70D, o0.{. 65°C




Aegop.og v6Q0oYOVOU

200

100

Normal boiling point/°C
-

-100

=200

-85 HCI

~164CH 4(

8§ PH,~
~112/SiH

HZTe 2

SbH3—17
HI -35
SnH 4‘52



Aeopog vdpoyovou Enidpaon otnv dtapoptann erén:

L. Iobg tov Beopod 2. Tyyvohinde aptbpog oeopwv H ava
OLOLLOQLANY] EAEN

H ¥
| e

G: :O-* W s L]
-H H- H "F q..“"\.“‘ 'r-l' Ii‘.\.
2 H. - H

H toy0g tov deopov naboptletal:
1. Y{dmAotego sivoe 1o 6+ oto H o S-H---O vs O-H---5
2. MeyaddTepn 1 NAEUTOOVINY] TUXVOTNTX GTO X.

5 §.H8+ vs 9 OQ-HO%t | Xnuovuxotepog nopdyoviag 1o 1




Aeopog tov-6inolo

Ot GLVALELS LOV-OLTOAO ELVALL TO ATOTEAECILAL TNG
NAEUTOOOTATIUNG XAANAETILOQAONG AVALECK GE LOV KAL OTX
UEQUA POOTIX EVOG TOAKOL LOPLOV.

\ Weak
| interaction

s 4

Eivat 1oyvpotepeg

OGO UEYOALTEQN

TUXVOTY|TX

(POOTIOL LTI EL
OTO UEVTOLUO

Strong
interaction

UETAANO 7/ mout

OTO OLTTONO




Zovodn OXI_ ymdpxouv __NA

I 1OVTQ; 1

OX| YTrapxouv YTTapxouv OX|
pr— TTOAIKA TTOAIKA fr—
HopIa; HopIa;
lNAI NAI
Ymapxouv daropa H N
ouvOedENEVO
ueN, OnNF;
v OXIl v v
VIovo BUVAPEIS  AuVApEIS Agopoi Auvapeig lovTIKOC DETPOC
Ol0oTTopdS  diroAou-OITéAou  udpoyovou I6VTOG-OITTOAOU
Mapadeiypara;  Mapadeiypara: Mapadeiypara: Mapadeiypara: Mapadeiypara:
CH,, Br, CH,F, HBr NH,, CH,OH udarikéd didAuua KBr, NH,NO,
NaCl
Evépyeleg: Evépyeieg: Evépyeieg: Evépyelec:
0,1-30 kJ/mol 2-15 kJ/mol 10-40 kJ/mol Evépyeieg: >150 kJ/mol
> 50 kJ/mol

| |
Auvapeic van der Waals

Au&av();svn I0XUC AAANAETTIOPACEWY



ZoGnTnoy
1

Tt el60OLG OLALOOLANES OLVALILELS AVATTTOGCOVTOL [LETOED

1. C,H,/C,H, 2. C,H,/CH,=O 3. CH,CH=0O/CH,OH
4. (CH,);N/ (CH;);N 5. HCOOH/HCOOH 6. CI,/CCl,
7. CH,OH/H,O 8.Na"/H,O 9. CCl,/1, 10. H,O/C.H 4
11. NF,/NF; 12. CH,OCH,/H,0 13. CH,COOH/H,O

2 Na ouyrplvete ™V Loy TV OLVAPEWY LOV-OITOAO

a) évudpa 1ovra: [Fe(H,0)]*" xa [Fe(Hy0) )"
B) :Li" xm1 H,O | yNa* xa1 H,0.¢
¥Y) (" xen H>O 5 oF xen H->O.

-

0) nNa~ xej HO n oF xet H,;O.



ZoGnTNnoy

3 To Br, (M; = 160) £xe1 onusio Bpacpov 59°C eved to HBr (M, = 81) &ys1 onusio
Bpacpod —67°C. Ta dsdopéva avtd pmopovv va eEnyndovv kabog:

1. To HBr givar molko popro eve to Brr givon pn moko popro

2. 70 Brz £yl moLD peyalvTEP GYETIKI HOPLOK] pala o€ oyéon pe to HBr

3. 0L OUVANELS OLOGTOPAS EIVUL TAVTA IGYVPOTEPES UTTO TIS OVVANELS OLTTOAOV - OUTOAOV
4. oto HBr gppaviCovtal deopoi vopoyovov eved 6to Br oyt

Na arTioAoy|6ETE TNV EMAOYT] GOG.
To CHCI; (xtwpopopuio) koi o CCly (tetpoyriwpavBparag) eivar 000 vypd GOUOTO UE TYE-

TiKéC puopioxes palec 118,5 xou 156, avtiotoiya. Ta onucia fpaocuod tovg ivar 61°C xai
77°C, avtiotorya. No omaoete pio eCnynon yio, avty ) olapopd. 4

‘m 5 - Use the VSEPR method to predict the geometry of the following ion
and molecules: a. ClO5; ; b. OF-; c. SiF,.

Moptaxt gvoon AX, ue sp> vBotdiopd, dmov to A eivar o | 0
NAERTOUEVNTIUO OO TO X :1) Elval OLTOAO 7| ATOAO; 11) 2€ TOLX OPAON
avNneL 10 A



2olnnon

[TooPAedte Vv yewpetolo not TOV LEELOIOKO TWY TUQAAXTL
LOELWV:

i. SCL, ii. COCL,, iii. CF,, iv. NF,, v. GeCL,, vi. AsCl,,  /
vil. SO, viii. XeO,, 1x. PF., x. BrF,, x1. BrF, x11. SCl,,

xiii. CIFs, xtv. SbF., xv. SeF,, xvi. TeF

20y%QEIVETE TIG OITTOMHUEG QOTIES OTIC TTUQAKATE EVIOELG
A) NH, pe NF;, B) CH,=0 pe CCL=0
I') PH,; pe PF,

[Tota amo tor anorovba popta Oa meprpevate v eyouy 9
U1OEVINY] OLTOMNY] QOTY| BOOT TG YEWUETOLAG TOVG, T
LBELOLOUO EYOLV:

SeF2, NC13, TeF4, XeF4, BeBr2, H2Se, AsF3, SeF6



ZoGnTnoy 10
Mogtaxn evwon AB; éyet Stmolun ponn nZ0. Av 1o A eivout

TILO NAEUTOXEYNTMO TOL B not elva atoryeto g 2" mepltooou
tov [T, mota etvot M yewpetplor TOL LOELOL 1AL O LEELOLGILOG
TOL A 1AL Yot

Mooptowun évwon AB; eyet dtmolnn pomn p=0. Av 10 A eivor
TLO NAEXTOAEVYTIXO TOL B not elvat ototyeto g 27° mepLtodou
tou T1I1, mota etvort 1 yewpetplor ToL PLOELOL 1AL O LEELOLGIOG
TOL A oL YLoctl; 11

2V poptonn] evwon AX,, dwote Oreg Tt mOoVES LOQLUKEG

vewpetples. To X elvat o NAenteuevnTind and 1o A.

Av etvat mBavo Simolo, T0 A 0€ TOLL OUAOX AVYUEL X TIOLO

UWTOQEL VOu ELVaLL;



ZoGnTnoy
To popo AsE, eyet dimohun ponn 2,59 D. Tlwg 13

OLUUNLOAOYELTOL AVTO ATO TNV YewpeTla Tov; I Tapoporta yra Ta
nopta BrEF; naw TeCl, mov €youvv avtiotorya StmoMKeS QOTES

1,19 D %ot 2,54 D

F - b F Br 2.8, F 4
HASHH’ f b ) po
J ™
F AS 2, F 4 F Br
Cl \
F
(CDTe
Te 2.1, Cl 3

Cl



ZoGnTnoy

Noa Bpeite ano 3 CeLyn TOL VA AVATTOCCOVTAL 14
1. Movo Staonopag, 2. Atwomoag %ot SITOAOL,
3. Awxomopag, dtmoiov xot deopov H

Tt yewpetplo nat Tt LBELOLOUO Do TEQLUEVALTE YLt TO HEVTOKO

A TOUO TWV TAOONATW LOPLWV: 15
i) Sel,, i1) AlCl,, 1i1) ClO;, iv) BF,, v) Gel,, vi)NO,,

vii) PBr,, viii) Ge(Cl,, ix) BrF,, x) Brl;, xi) AsCl,

xii) CIF,", xiii) SeF, xiv) TeF,, xv) IF,

Rank the following molecules on the basis
of increasing intermolecular forces:
< 16

CH.F, CH,F,, CoH;, CH;NHo,.

VL



ZoGnTnoy
Write the Lewis structures for BCls, NCly, and HNCls. 17

(a) What are the intermolecular forces between molecules
in each case?

(b) Which is more likely to be in a condensed state at
a given temperature? Which 1s least likely?

Of Cly, Bry, and Iy, at room temperature 18
one 1s a solid, one 1s a hquid, and one 1s a gas.
Which 1s which? On what basis did

you decide’

At room temperature, CO, 1s a gas and CS, 1s a |19
liquid. Why 1s this reasonabler

If Hy,O were a linear molecule, could it have
hydrogen-bonding interactions? 20



ZoGnTnoy 1

Draw the Lewis structure for acetamide (CH;CONH,), an
organic compound, and determine the geometry about each
interior atom. Experiments show that the geometry about the
nitrogen atom in acetamide is nearly planar. Which resonance
structure can account for the planar geometry about the
nitrogen atom?

Use VSEPR to predict the geometry (including bond angles)
about each interior atom of methyl azide (CH3N3) and draw the
molecule. Would you expect the bond angle between the two
interior nitrogen atoms to be the same or different? Would you
expect the two nitrogen—nitrogen bond lengths to be the same or

different? [22



ZoGnTnoy

What is the strongest type of intermolecular force between
solute and solvent in each solution? 23

O
|

(a) CsCI(s) in H,O(/) (b) CH3CCHs(/) in H,O(/)
(c) CH;OH(/) in CCl4(/)

What is the strongest type of intermolecular force between
solute and solvent in each solution?
(a) Cu(s) in Ag(s) (b) CH;Cl(g) in CH30CH;(g)
(C) CH}CH}(S) In CH}CHQ_CH')_NHQ_(,)



ZoGnTnoy

What is the strongest type of intermolecular force between
solute and solvent in each solution?
(a) CeHy4() in CgHig()) 15z (b) H,C=0(g) in CH30H(/)
(¢) Bry(/) in CCl,(/)

What is the strongest type of intermolecular force between
solute and solvent in each solution?
(a) CH;OCH4(g) in H,O()  (b) Ne(g)in H,O() 126
(c) Na(g) in C4H o(g)



