"2
1
2
3
a

Al 331 aUUNsg 1 Un1sAne 1-2564

WuUszLAd (Chemical Bondings)

- unih 5. babastiusued
- UsstnnvaaiusyLall 6. Uszyvlasuaa
. h39gEnIgluiana 7.0 18 BLANATOUY

. N WUsELAL 8. Wusy 3 9zmaY 2 Blanasau

dy a a a 6 U a
bUBWIUTIYNYTIEIYT AU 331 LAUBDUUNTY 1 WE.AT.LNYTANT AUNTIA



Chemical Bondings

1. UNUA
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Chemical Bondings

1. UNUA
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Chemical Bondings

1. Wuselaaailn (lonic bond)

- U19AsaSenI wusealanInsiitaud (electrovalence bond) #sanusy v

anng (electrostatic bond)

- WWuiusy s3nI19s97ian_electronegativity (EN) A13Aiugnn

- 59718 EN 61 98l e agluannlessuuin (cation) Bnsgmilend EN g9 9%
$u e agluanimlossuau (anion) uLazigadumensinszinliinadng tAndu

asUTENau 139NN astsznaulesain (ionic compound)

- feg1ay N1sAnusEIBs Nat(e) way Cllg) Wiy NaCl (s) aglanasanu

WA VI¥BNUN
. Na (1s? 2s? 2p° 3s) —>  Na"(1s?2522p% + e (i e)
LCL(Ls® 28% 2p° 35" 3p°) + e —>  Cl (1s® 25" 2p°®3s” 3p°) (3U €)
Na* (g¢) + CU(g) —> NaCl + Lattice energy
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Chemical Bondings

1. Wuszlasailn (lonic bond) (§19)

Lattice energy, U —> nasuiiangaanuilolosauuintaylossuauluaniie
Aasudinuindurdnuauds 1 Tua

2. Wyszlpanaus (Covalent bond)

- Wuniusesninesniidial EN wihiunsesisduliuin

- 9¥maUALy valence e Sy —> e NunAnNusyazliiluveleznaulnernay
Yl WAAeUNoYTENINLAREAYRIDENBUYINEDY

- 9971 1 fusedl 2 BLanaTaudIavusnsIvuNy

- Covalent bond wudeaniiu 2 ¥ha audnuzn1siddldnasaulun1siinnusy
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Chemical Bondings

2. Wusglmanaus (Covalent bond) (519)

(1) Wusglaaufsssua —> @ e NlEuiugInusayaynay

- fegaay Msiiniustlulanangessu (F)

e F**FL — F—F.

(2) WuszlaraudkuulAeashiun (coordinate covalent bond) —> @ e NlEIuTY

=& a
w191neznulnzaeunditsasnalLie) covalent bond

Y - A
- UNATIIYNTIT NUseenil (dative bond) oo o
S
% 1 1 a 9] [N ] [ ]
- fegay Msiiniuseluliana SO, . O/ \d
) “v oo

Coordinate covalent bond
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Chemical Bondings

2. Wuszlmanaus (Covalent bond) (519)

Luananysenoumeaznaunwiaiuiniiniuseiu (heteronuclear molecule)
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Chemical Bondings

2. Wuszlpaaus (Covalent bond) (519)

v
U

Y] 6 = 1 < a = 1 35
Wuﬁﬂm%aum ILUIDBNLUU 2 YUA mummmauaﬂmm

* fusylaaudluiitl (nonpolar covalent bond) WusENAATUTEIINBEA

s19ydafieadu @ EN wiriu) Bidnaseugsiuiussinszatsogannaus
FYNINVERDYU LYW WUSY H-H, O=0

o =

* siusElALaURLYL (polar covalent bond) WisEMANTUITENI1NBLABUTIANGINS

e (A1 EN luiviniw) ldnnseuildsiuiuiinisnseangseninedatozsoul
N
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Chemical Bondings

2. wWuszlpaiaus (Covalent bond) (519)

- 9zmaundA1 EN gendnazisgedidnasoulauinnit @nmusegluiiduauuinnii)
ldasemung O Miuuuesneuty

- pymaudiilen EN snd HieSesvisne 8° (Faieens slide w1 7)
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g9n31 79819 19U luana NH, ‘
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wledn - fuse N-H 497

- nasuvadlalwaluudvinaeiulivun — luana NH, 39iitee



Chemical Bondings

2. Wusglmanaus (Covalent bond) (519)

a3l Tuanalanauduudlaidu 3 vile
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a o I o I

(1) Taananiuselifivn wasidulanaldfitn wu H,, CL, N,, O,

H-H Cl-Cl N=N 0=0

1 ¥
% U =

(2) Tuananiuseden wazilulwanalitn wu NH,, CH,CL, SO, H,0

Cl

N, |

/ Y C.n, S
H \H " o o
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o U 1 I o 1

(3) lwanaiiusedivn wilulwanalaifida ww CO,, SO, CCl,, CH,
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0=C=0
2595 G _Comy
o) o (o] \CI H™ \
H
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Chemical Bondings

2. USSLNNVIINUSZLAY
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Chemical Bondings

3. Wuszlave (Metallic bond) ()

* yguuLaU (Band theory) = Tasurgnmsiiaiusslane lagh

- Walave 2 srruiniusyiu —> luana M, atomic orbital Yedusazeznalay
gnununuiu Ay 2 molecular orbitals

_ pauulupanlane uusssanlaneiiin — dUAINSHNSEINDYABLLINUIY

% v a

dy a < . o = Y] Y]
109U —> LNALUU molecular orbitals IMUAULIALLALZUTEAUNAINIUTANULIN IUNTEY
a [~ g
AALUULAU (band) YU

- SnuazremaUNasull 3 dufe waulaud wauing uasuautliiin Tneuaud
f58nesouiuarindsnusinit 38071 wauraud (Valence band) duSULAUNE 19U
ﬁag}qaﬁﬁﬂﬂﬁaﬂ'jﬂ wauilni (Conduction band) LagpIINeTERINLAUINAUTUAY
wavinlWiSendn wauine (Bandgap)
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Chemical Bondings

[
»

overlap

3. Wuszlave (Metallic bond) (519)

............................................... (1939771958119

Fermi level
- LOUNSI9U)

Metal Semiconductor Insulator

" ¢ (Conductor) aziiidnasauwdnluwauinaus  (ewdnh G (@)
wagdddnmsousgUnslusauinliiin Welvauulniitfaziinnisin iy wourauduasuaui

1
U o = U o

N waundanuiianunsaesuieautnaiil A

Electron Energy

wazauule fail

Inihezeginiuvsedoumaoy (overlap) fufild
aAa & [~3 6 aa & I o 1 1
" audu (Insulator) AziiBidnmsewdnlukauItaud wazkiididnasousglunautilni Inegasing
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" 3367211 (Semiconductor) 9¢818NA5aULANTULAUINAUTABIIRUIN LATADIITINENIULALD
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13

4” a a a a6 U a
LBMIUTIYNYI18IY AU 331 LadaUunsey 1 WA.ATLNYTANT NUNTIA



Chemical Bondings

LLﬁﬁ%Wﬁ’]ﬂIﬂJLaqa (Intermolecular forces or Intermolecular interaction)

*  N5ANYATENINlENATRLENSiALEUA INTAULSINRENIINTAINATENING
azmauneluluana

* usasgmigliana laun

(1) LI9LIULABSINA (van der Waals force)

- 1@uslAY Johannes Diderik van der Waals
- 1I39NDNBY19I1 London force %38 London dispersion force
- uusshegaseindluanaliiivn

~1AR10 e LPARUNISauNIAdYEnaanal — nseanedlludinaus (Ha1
1 = %4 v d! a = = QIJ
PUMUULNEIULAAUNTIRIARed) — 1Hnalalnatinsd
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Chemical Bondings

LLN?SWJ"NIML@Q& (Intermolecular forces or Intermolecular interaction)

(1) kS9ULADS1a2 (van der Waals force) (a19)

- FIPYITU WIIRIRATENINIREmal/lulana He, Ne, Ar, O, CL, N,
- ussvliafiazannsedssduagiuinuiu e wagtminluana
I & 1IN —> UIFAANIN

Wwtinluanaun (exseudndvuialng) — uswaunn Wewiniialalna
Fiasalade waswtlenhluanatiafesdniatiniusyansetiuiasagaiu

‘
—
‘
%4

nsintatinsbulianaliiien

Tuianalyfivn

luianaluifivn
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Chemical Bondings

LLN%WA"NIQJL@Q@ (Intermolecular forces or Intermolecular interaction)

(2) wsssgvinaluanadldn (Dipole-dipole force)

=

- WuwssiiAntusesindluanandyalni (Wussiitaliesain EN deiulazle
Tnaluudvadluanainaianulinum)
- wiagluanazdaiseeiiiovuaundan wlnieeiuunswgeaiy wu lueng

vilgziusuniianmlnihau (&) dnluenanilaasiumuianmlniiuin (%)

—> A —> 134 dipole-dipole

.

- fegnaau ICL 1 Julianadivs (CLE EN gndn )
Cl vpaluiananileazegany | veadnluananis

3 %\
/C’
5t 5 8t &\

) —Cl=== 1—CI<. 4y

a gj 1 a o ~
N1sinTITENINgluanalitd /\C S~
/
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Chemical Bondings

LLNS%WJ’NI?,JLaqa (Intermolecular forces or Intermolecular interaction)

D
Qe

2 ¥
U 1 %

(3) wsaserindluanaditamienilianalidfitalminda (Dipole-induced dipole force)

€

2 14
IdonLﬁJ (%

- Tuanafitaanunsawitenhlanakiitiliiatidule Teglusuniunisnsyane
sianasouvatluanalulivn

14 1
U =

- useriadadunssmennnonu

U

- fpgy wsssevInglaana CO, (Lifida) wag H,0 (@)

Tanalusias Lanailvn LARNNSITRENUINT
9

i
U

nsintaserInluanalitiwasluanalifiv
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Chemical Bondings

LLﬁﬁsz’]ﬂmaqa (Intermolecular forces or Intermolecular interaction)

(4) Wuszlalasiau (Hydrogen bonding)

- ielalasuiniussiuagaeunian EN geuasiauiaén wu F, O uag N

= Aa

Wusyilazivagann —> lalasiaulanimuineiutn 39hgadannsoualanLfeIves

Y
a !

agmovludnluananils = uswagasevindluanall Sund Wusslalasiau

- fuszlalasiauini@euunuaig idudsevsaiduludan iy

I I ______ Y

e X Wuezmau F, O wse N (azmound EN ga)
v {uezmau F, O 38 N v09dnluianants

- fuselolaslau s aaz NI

- diusglalasiauanunsaialaiaseninduana waznigluluana
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Chemical Bondings

LLﬁﬂ’ﬁ%Wﬁ’]ﬂIﬂJLaqa (Intermolecular forces or Intermolecular interaction)

" Wuszlalasiouszrdndaana

L39Regaszstianavzililuanaswimiuduluanalvy — yanasumanzagaian
gandnuni
Meag1avasansUsenauianunsainiuselalasiauseninaliana lauwa NH,, H,0 way HF il

EnEININATUTENEUUNIAR L AR dudserineg Ae

P wuszlalasiau

/ Havasiuslalasiaurilvianenaunitung

100 : HO :

€ oli WF
£
2 -
g . NH, v
3 1005 ...,
[+1])
-200 CH4 /;l“‘

! ‘ : wuslalasiauluii (H,0) 19
Row number in periodic table https://th.wikipedia.org/wiki/fusglalasiau
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Chemical Bondings

nuszlalastauluuiugs

v

- N3 Tassaawanvesuiudeasiinuussdou dwsazluanafiounsfusmeiusy
lalasiauiudn 4 luana Wudnwaznssdntn (Tetrahedral) wasisessanuliograluszidouniy
sruuluaudia Fevihliaeiindulasadn dindedsnanunuiiuuiosninu

6 29 O
.. ,V,,a‘ 0.

Q« © - anugnuselAnaUAYeIdILgs 99 pm
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90y 00‘
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Chemical Bondings

- MpgsduuenIInUIwaziudsnaunsaiauslalasiaussninaluana loun a1sdunsd
9 Laanedea (alcohol) NsAANSUBNTAN (carboxylic acid) WJumu

IGERGEGE H—Cl) ----- H—C|) ----- H—O----H—0 Tuanalgy
R R R R
0----H—O0
4 aa / \ s .
nsAAISUANTan R—C /C—R lawas (dimer)
O—H----0
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Chemical Bondings

" jiusslalasiaunigluluana

magrnsiiniuslalasinunigluliana wu luanaves o-nitrophenol

nuszlalasiau

nsinusslalasiaululuanatl vinlvaud@vesasiasundatly wu audd
n1sazaANe
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