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Vielet: 400 - 420 nm
Indigo: 420 - 440 nm
Blue: 440 - 490 nm
Green: 490 - 570 nm
Yellow: 570 - 585 nm
Orange: 565 - 620 nm

Red: 620 - 780 n



Table 12.1 Wavelengths, Frequencies, and Energies of Some Regions of the Electromagnetic Spectrum

4 %107 5% 107 6 x 107 Tx 107
I

V-rays Xrays uv Infrared Microwaves |FM AM)| Long radio waves
I I I | [ I | I I I I I [

Wavelength (m) 3x107'% 3x 10" 3x1072 3x107'% 3x10°% 3x10% 3x10% 3x107° 3 Ix100 3x10* 3Ix10°  3x10f
Frequency (Hz) 10% 102 107 10'# 1014 101 102 10 10% 10% 104 10° 10

Energy (kcal) 1014 1011 109 107 104 103 10! 10! 10-3 10-5 10-7 10-2 10-!1
I I | [ [ | | I I I
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E=hv =

h = Planck’s constant (4 x 10-%° kj / mol)

v = frequency of light (s*)

* ¢ geall Ax gl Jgda g 20 jl) u 48%a]) =

V= G/ A

¢ = speed of light (3 x 10*°cm /' s)
A = wavelength of light (cm)

s



Ground state Excited state
of ethylene of ethylene

E= hc/A =1.2x 104(kJ m/mol) / A
E=1.2x 10%(kJ m/mol)/ 165 x 10° m

E = 724 kJ/mol



Table 1.11

Name

Ethane

Ethylene

Acetylene

Bond Lengths and Bond Strengths for Ethane, Ethylene, and Acetylene

Bond Bond Length Bond Strength
Formula Bond Orbital Overlap (pm) [K] (kcal) /mol]

H H —C spr—sp® 153.2 368 (88)
| C—H spP—1s 410 (98)

H H
H H spr—sp?, 2p-2p 33. 611 (146)
\ / % 2_ C ¥ [
C—(’ sp?=1s . 435 (104)
/ N\
H H
sp—sp, two 2p-2p . 837 (200)
sp—1s . 523 (125)




hv (217 nm)

Ground state Excited state
of butadiene of butadiene

E= hc/A =1.2x 104(kJ m/mol) / A
E=1.2x 10%(kJ m/mol) /217 x 10° m

E = 552 kJ/mol



Table 23.5 Wavelengths and Energies Required for 7= — =* Transitions of
Ethylene and Three Conjugated Polyenes

Aax Energy in
Name Structural Formula (nm)  KJ (kcal)/mol

Ethylene CHs=CH, 165 724 (173)
1,3-Butadiene CHo=CHCH=CH> 217 5562 (132)
(3E)-1,3,b-Hexatriene CHy—CHCH=CHCH=CH, 268 448 (107)
(3E,bE)-1,3,5,7-Octatetraene CHo=CH(CH=CH),CH=CH, 290 385 (92)
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B Lo f o el Lo giny SIS 0 & 63 Bac cllia
" 5 to c* (alkanes)
" o to w* (carbonyl compounds)

= 7 to n* (alkenes, carbonyl compounds,
alkynes, azo compounds)

" 1 to o* (oxygen, nitrogen, sulfur, and
halegen compounds)

= 1 to ©* (carbonyl compounds)



I=- empty levels

= occupied levels
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Possible electronic transitions of p.,
S ,and n electrons are;

Antibonding o

Antibonding m

Non-bonding #
Bonding

Eonding o
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chromoephore Amax
Alcohols ~185

Amines ~195

Sulphure compounds ~195
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carbonyls




chromophores A max
Alkenes ~175
Alkynes ~170
carbonyles ~188




8yl Amciil] 5 8 ) il Sl

Monochromatar — Reference
Dt

Sample Detector



Laia) dilae 4 joliig 2 5-dimethyl-2,4-hexadiene Jt. =
UA : : oy~ ~ -
Aic G..«aéi}“ AN uabal&[\ é.ﬁiﬁ . J’.'m‘yh 260 9 210 O 4\..«4:9).::

CHg CH;

| CHy—C=CH—CH=C—CH;




CH2=CH——(|3=O
CH,

n —p ar* }‘ma.x = 324 nm, — 24
7 —» g*A_ ., =219nm, € = 3,600

? "max




Choice ol Selvent

Solvent MinirriLrn
wealvelerigir (rirn)

acetonitrile ‘190

water 19
cyclohexane 195
hexane 195
methanol 207
ethanol

ether

methylene chloride

chloroform

carbon tetrachloride



UVVIS SPECTIOSCOPY:

Typicall Absorptions for
Simple Isolated
CRremMoepnores



Chromophore

Transition

nitrile

ntom

alkyne

ntom

alkene

ntom

alcohol

ntooc

ether

ntooc

ketone

ntom

nton

aldehyde

ntom

nton

amine

ntoo

acid

nton

ester

nton

amide

nton

thiol

ntoo

nitro

nton

azo

nton




