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* ngufjaaiineadsluana (Molecular orbital theory, MOT)

- WuI1 Mged] VBT uazuwinuesnisiia hybridization ldanansaefusaudfwindnuay
awnasuvadluanald

shograu Tuana O, = VBT venit exmeu O theesdvenndeumdeuiuiniusys uay
e aualuluananmunaidigiumun = Livanseudfudngn

== uginydn O, wansauURusiinandu paramagnetic = uanadiil e Weauazgnisgeilu
auILMAN

- ngeg) MOT FsgnuunldeSureaudfimeni

& - - - 51
lilevUszneunisaeu 9163 AN 101 vdniafl 1 0.03. nwsan Aumi

28/07/61


http://www.chemistry.mju.ac.th/wtms_document.aspx?bID=4114

Y

ngef] MOT =2 Tauydigruieniunsiiniusesisil

1. eagmaudnlndiu sasineavesunazoynayl (atomic orbital, AO) A¥aNTIAU LAn
Jueesivealmifiiendt sasineadduana (molecular orbital, MO) Fuduresisluana lae

DIV MO NaTu = 914U AO NNITIUAU
2. MO MinTuagiiserundanulaiwiniu

3. nsusseBidnaseundteglu MO s vedluana azdulunumanves Aufbau, Pauli
waz Hund

winves Pauli = e ussgluusias MO loagranniian 2 &

wdnves Aufbau = e zussqlu MO Milsyfundsnumgnauiinnou udr3sussqlu MO 7l
sziundanuguluaudiu

winves Hund = Weil MO Alsyiundsnuiiiuazinweg avussy e luusiaz MO Tl
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(1) n13528AUY84 1s orbital: MsinaWuseluluiana H, uas He,

- 0¥MENTRIIMIUAUA 1 (H w30 He) Wiawilndifu =2 1s orbital vesisaesezneuay
yufuindu MO $1usu 2 orbitals wasdiszdundanuliviniu

1 Antibonding MO, Gls* (E gt Taadies)
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atomic orbitals Bonding MO, (€ sinas 1alies)
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duUAUNUSs (Bond order)

- l@hosnmues covalent bond = wafissnwweslutana = duiusiususuiuse

(Bond order, BO)
- 11UNgeE MOT, Bond order wilgiann
Y (379U e Tu BMO - 37u2u e Tu AMO)

Bond order =

o nsdllaana H,,

E Bond order = % (2-0) = 1

Is m S LEAIES WUSZRYY 1 WusyYes H-H

H o, H
H
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Bond order = % (31u3u e Tu BMO - $7u7u e Tu AMO)
BN nsdllatana He,,
S N

l L Im Bond order = %2(2-2) = 0
Is ﬂl 1 wneds lifhiusziiedu = lifllaana He,
He 0-15 He

He,
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(2) m3suniuve 2s uas 2p orbitals: N1siAAYUsE Va5 IUAIVT 2
- 59PN 2 = azil valence & U339l 2s, 2p,, 2p,, 2p, orbitals
- diatomic molecule = wsiazomouazih 2s, 2p,, 2p,, 2p, Tty il
Q- Q — oo 2, Lt (AvO)
2s (AMO)
Q- Q — O o e
2s 2s G, (BMO)
2py
2p, 2p, G, (AMO) (BMO)
0D - 6D —
5 -
o (BMO)
—CDQ— —G)Q— @Q@ ** 2p, Tinawiiourty 2p,
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(2) m33uiuYe 2s uas 2p orbitals: NsiAnviUszYadsluaIvi 2

- WU MR UNGsuYeteeTinealuanalu diatomic molecules Yo IRluAIUT 2

Li, lassuuudidnmseu fie (0,2 = bond order = 1 = G bond

Be, “—rr " (0, (0,7 = bond order = 0 = avmey Be vhiad1aiusyiu

B, { valence e ‘m‘wm =6 ﬂm‘d‘u (0,7(0,7 (T, ) (T, )! => bond order = 1 = T bond

C, f valence e Wavun = 8 Faidu (0, (0, (T, P (T )2 => bond order = 2 = Tt bond 2 bonds

2px’ 2py’
*
GZ*
— L 2p 2p l l L L 2p
* ¥ diamagnetic
. o‘ * 0 *
aramagnetic
p S 2s ’ 2s 2s ; 2s
o) o
s s
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N, uag O, flassuuy e fsil
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O—S‘ 05.
2s 2s 2s 2s
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N2 02
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IMNUAUNNTERUNGIUNSTUAaInsaasUldReL

- bond order Bvge = Tuanafliatiosnings
- bond order laidnlusipaduduruiv
-Tasauuu e anngud MOT ilivenaudfusimanvediuanald (ga1nduiu e beniiussq)

** psdlluananangezmen = ngui MOT esueldiguiu willeududeu Felivenariluuni
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4. wuselane (Metallic bond)

* Taviz faudfiwnzsin laun

- usihanueusavilniihig RGN

I3 1a = o 12 12 2 ) 3 v
- wia widavSevililawals - i geviaunadls
- YANADUMIUALIAFDAGS

* pinmsanwITewAlansagLuusEBnd (X-ray diffraction) wuin ezmexlundnaziiavlaoes
a o = 4 Y] P ' Lo
Audugatie 8 vie 12 Fuludnvariuandnninelaveegeiniay

* Lsadawmilesenisasreiusylulane Jaldlednwarimiouduiuss looafinusolaviaus

ada o P Y a o ad o a &
* nguninsiauaiieldosureiusslans fivedn wuudiasinziadianasau (electron-sea
model) lnana1iin

- winlavzdsznoume lessuuinvedanzlsshlaiuiulasmitie dousaumenguuuonves
Sdnasouduusnivanesnunanezaeulany uasindeudildedaludasy

- nziaiengumuendiinaseuiliedifgaleseuvinvedanylfedrunisuunazudusaiviandn
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4. Wuszlane (Metallic bond)

olololololololololo
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SEA OF TION CORES
ELECTRONS

* Luudaeaasiustlaneiina 1 denraesniuanlRvedanealsusens wu

- Tanzanunsavinikluusiursefaduduld Wesmniusylansluiusylidused i dessuruves
avpovlulassadadeuluduiiounannusanseyi seuulundnlavefdinedidnwaswmilownu lildida
WSEHANSEMINIUVS odaNa RS BaUAY AeanTustleaatinvSalaLaus

° = a a a o - a X 4' a a a

- Tangihnilddnaamgiunfuazirlwinlddesaiiogangligedu ewndidnaseundeud

Wudaszuinauiinsilih uidegamgigaulessuuinlulaswmdisssdunniu vilinslva

vosdidnaseuldazan mslniidanas .
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4. wuselane (Metallic bond)

¢ agelsAnu wuudiastegevesiusslave lanunsassuigandinisihininludalSunals

) o

* insuSulsuasihiauenguiiuselanylnl Senin ngufjuaundssu (Band theory)

Y

* nauijilannsasdugandininihlivedans(ai) Avhi uazauiu fsill

- anvged MOT \lpesiivieavesrneudoseniiveaunsiuiu wldeeiiveaveduanadesilnfe

bonding molecular orbital (BMO) & anti-bonding molecular orbital (AMO) faigunseies Li, il

05
Li G L

O,
Li,
- dlefloznomannTuuarinnivessinealuananniu ssiundinuarlnddntunniuugmilewindu

N o ) ' o 9
uauseLleaiu uaudananil (Sundn uauwaesu (energy band) fissu
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* fhlnitn Redad wazvauau
waunsilni |:| |:|
(conduction band)

wauLLaud
(valence band)
WJU'] mmm

D Ned kUG

= e
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waunsilihazunneeiudagy

Energy

QAUIUY

4. Wuszlane (Metallic bond)

= #156210 lavedadudnhlni s wouriaudazs

9 < a2 ' P o |
dnwaugidunauiduuisau@visensinea MO du

A ' Ao ' = & P
Trauardund e ussgey) e Isnsawndouiluegly
dunineeseasinalade vlrlanvilwdinla
(wennillaveunsviinonaiidnwarnsdoumany
syruaunauduaz Loyl (Wauning)

ivﬁa E% yillavsa i ldgudiu)

= A g '
wnede waufiivunsdy oo o . RO P
i = g1snediad e Tuauniaud Wauiiuwd) Undliansawnaeuilieglu

wouilwinldiiiesnn energy gap Aoudnanine uddwinsnsedu e oy

Twdsnuiigainingraied Wy Wmudouniearouas = e avawnsanin
wegluwauhlni fsiueeusailwild Geeviluudaasiadanigd

L Y o o & o o da a X
energy gap lainthatin umﬂummwmmqmwnﬁmgwu 66

* fhlvidia fednh wazauu
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(conduction band)
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(valence band)
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4. wuselane (Metallic bond)
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* lelalaswuiiniusziuoznoniillen EN guazlounaidn wu F, O waz N = Wussilaziidagann

- lelasiuiianmuansudn Jssgadidnnsouglaniieivesesaenludnluananis = usign
sgrhdluianail Sondy wWuselalasiau

* siuselalasiausindeuwnuiig wulsewsedulivan wu

( Wuszlanaus
XEH--Y
N vustlelasiou
dlo X 1Huszmeou F, O 3o N (exmouiitl EN )
Y Wuezmeu F, O 38 N maaﬁﬂimaqaufiq
* iuszlalasiauiudeusuaziifianig
* stusglalnsiuannsofeliiassariddiana uazmeluluana
(1) sWuselelasiausgudrduana
useagaszarilaanassyililianasudiuduluanalng = yanasumaviegaiiengs

A31UNRA
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fegavesasuseneuiianansaianusylalasiauseninduana laun NH,, H,0 uay HF gd
JaLReAgININasUsznauduniAdendeiy
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navesiuselalasnwilvigaidangundiund uuszeing fie
fuszlalasiou

100}

H.Te

Boiling point (°C)

-200 -

Row number in periodic table .
ustlalasiauluin (H,0)
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wustlalasiaulutiuds
- nadhiuds Tassasmdnvesiudasilonrudusndou thusaslumanadeuderufetusylelnsaudy
8n 4 Tuana Wudnwagnssduih (Tetrahedral) wazFeseruluogadussidoummszunuluaiia Sevials
Adidlulasesdn tudelsamnusuuiudosndni

'y vd‘ 20
; ” - Arwyraiusglanaudveniuds 99 pm
Hydrogen 0. Q. - prmgmausylelasiauvestuds 177 pm
bonds Q
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’ QQ 03
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- fheghduuenanihwariudsiiansafaiusglalasiausgrinduana lowa a1sBunsd wu
woanesad (alcohol) nsaASUBNEAN (carboxylic acid) Wudu

uoanesed H—O-----H—0-----H—0----+H—0 Tuanalng
R R R R
O----H—0
o on V4 o
NIAAITUDNYAN R—C C—R lawwes (dimer)
AN Y
O—H----0
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(2) fiusrlalasiaunaigluluana

fegrnisiiaiusylalasiunigluluana wu luanaves o-nitrophenol

oL

T stuselelasiou

H
/O

!

. N oo ; .
nsfiniusglalasoululuanail villviaudRvesansiufsundady wu aud@inisazate

& a o v o a
Levmusyneumsdou $18991 AN 101 waniadl 1_8.A%. LWysanT Nuni

v o . 4 o @ a g & B
nsaeiusyszrinsezneuieinluluiana Sidnaseutuuen (valence electron) witiuii
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