oo

Photochemistry wei. daas1 (15 va.)

azuumiu 10 %
aou final (= 40 %)
Sums 9 29 puantus 2555 ran 13.00-16.00 44




UBA AU AL

Jwansi 21 unnan 2555
a1 09.00-11.00 w.

wae SC. 8304




Photochemistry & s dnmsy 15 4Tag

- UNU UAaENENUFIUNNINLALAN

a a © (%

- NM9LUAA UL AR USADIBLANATDULASNAINY

- Jablonski Diagram waznszuaunisiWlaafinuusng o
4 a © a a o

- TASNAS19NNALANATAURASTUAADINITUNT WT T

- ANUAADALATANLANAINUDIRDIUSNTEAY



pnmsUszneumsasu

v

¢

oan91 fAssanzan IWlmad Nuviasn 2 s uall

Az Inenmans avninenaeveuunu (2539).

Uszind ganda 1Wlouadi mnIvuail

Az Inenmans avninenaeveuunu (2528).

a ¢ Aaa a AA A d Aa =
NP HY F3ESANT i?’\ﬁﬁlﬂ&l@i!?’l?f] NIV AN

wnIngnasasvaunIuns, enpswsamai (2526).



Barltrop, J.A., Coyle, J.D. Prinsciples of Photo-
chemistry, John Wiley & Sons, Chichester (1975).

Turro, N.J. Molecular Photochemistry,

W.A. Benjamin, Inc. New York (1967).

Turro, N.J. Modern Molecular Photochemistry,

Benjamin/Cummings Puclishing California (1967).

5



Wayne, R.P. Photochemistry, 1st. Ed.
Butterworth&Co (publishers), London (1970).

Rohatgl-Mukherjee Fundametals of Photochemistry,
Wiley Eastern Limited, New York (1978).

Turro, N.J. Modern Molecular Photochemistry,

Benjamin/Cummings Puclishing California (1967).



Ashmore, P.G., Dainton, F.S., sugden,T.M.(eds.)

Photochemistry and Reaction Kinetics, Cambridge
University Press, London (1967).

Barrow, G.M. Introduction to Molecular Spectroscopy,
John Wiley&Sons, Chichester (1975).

Barrow, G.M. Physical Chemistry, 4eds., McGraw
Hill International Book Company, Singapore (1985).

]



msting W eb 3 313 233

ﬁmmm ayIny

htp:/IWWW.KKU.AC.th "2 s enan

M Ielunae

duladynains
0. @ﬂﬂ§1 ﬂﬁll\‘iﬂuﬁ1 _

mam)  N://Chemscl.kKu.ac.thiatchara/

8




E-Learning
FUNHIANTINNMIFTIUMTAOU NHINLIAYVDUUNU

http:/filti.kku.ac.th/ilti_news/index.php

SZUVUINING 9

e-Learning m) Services m [u UNIUUVT VLG

Al Courses

= Course categories
= SCIENce

E:!-l' -!- 3

_—  ABUAN

= 313 233


http://ilti.kku.ac.th/ilti_news/index.php

Y

o) A A
N1 agnguNUT 1IN I Taual

10



Thermochemistry

D

Reactants Products

A+B — C+D DH = ... kJ

A A

ﬂgﬂﬁmzﬁﬂﬁﬁmazﬁu (ground states)
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Photoc! emistry:

E=hn

M* —— Products
hn: UV - VIS (200 -800 nm)

URAseuRafianznszdu (excited state)
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Wavelength

200 400 800 nm
UV VIS

Ultraviolet Visible
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2 8 - mygunnizvinas (Synthesis)
=¥ - msaaed (Decomposition)

(Isomeric Change)
- Ufnsensmenas (Redox Reaction)

AAA

- Ugnsenlwane s
(Polymerization)




JUPAC Name: 1,12 2-

Sy N t h eS | S tetraphenylethane-1,2-dil
Nn

(CeH5),CO  + (CgH5),CHOH A C,,H,,0,
6''6

benzophenone benzhydrol benzpinacol

Synonyms: Diphenylcarbingl;  ©F Penzopinacol

-
=
=

M Diphenylmethanol
T\.{}‘E;’;
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lIsomeric :

(cis - azobenzene) (tran - azobenzene)
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Decomposition:

? hn
313 nm

(ketone) (ethane)




0 " ' 0 ' 0
I M I [
Hal—C—CHs =—* |HzC—C—0CHs| —* HaC—Ce

vapor phase 313 nm light

[
Hgl:—lg' — Hzl+ 4+ 0O
2 HalCe — HaC—CH3
() 0 0
2 Hgl:—lg' —= Hgl:—lg—'g—l:Hg
0
Hgl:—lg' + ¢CHy — HoC=C=0 + CHy

http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/photchem.htm
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PHOTOCHEMISTRY
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LMl “Spectioscopy’
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aauaivan Wil | funwdsnusiviisnuaasaniia
o A
a2 Uszms ae
A
1. sflunau (Wave)

2. duweymna (particle)

= . Y, <Y a
ey . NMIIVNINY ﬂﬁazﬁ@uﬂau NARLOREN

A v Y c'll < Y
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auma . Photoelectric effect
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Ya.a. 1905 : Albert Einstein
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Anasnumay hn
Al 1 aaeuau (quantum)
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Electromagr “tic spectrum
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- Increasing energy

Increasing wavelength -
0.0001 nm 0.01 nm 10nm 1000 nm 001 cm 1 em 1 m 100 m
| | | | l |
Gamma rays Xrays Ultra- Infrared Radio waves
violet
Radar TV FM AM

'I."isib!aﬁghr\

400 nm 500 nm SO0 nm Z00 nm
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g-rays > Nuclear transition
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A X -rays Electronic
\/ e transition
E eV (Inner, middle,
L VIS valence shell)
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N IR — > Molecular transition
G (vibration, rotation)
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First Law: “Grotthuss-Draper Law”

Theodor Grotthuss and John W. Draper

also called “Principle of Photochemical Activation”

“Only that light which is absorbed
by a molecule could produce
photochemical change In the

molecule”
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First Law: “Grotthuss-Draper Law”

lagase . A n - A* - Products
Tagdon . A i - A*
B M g

A+B_M_ Ax+B _ET_A+B*___ Products

3



Second Law: “Stark-Einstein Law”

Johannes Stark and Albert Einstein

Photochemical Equivalence Law or Photoequivalence Law.

“One molecule absorbs a single
guantum or photon of light Is
becoming activated”

Normal : A n A

A My opx




LASERS A __2n _ Ax

Light Amplification by Stimulated
Emission of Radiation

A \
7\
\\\ Laser
output

Laser
output

two level three level laser system




Absorption 3 Non - radiative
bands of the Ly transitions to the
rhreminm metastakle state
.[rg +i|::|r5 from the pumped levels.
G gl ‘:
atllzﬁillﬁll 21 I:::{:.;;T-.;:rri::ﬂmmp
-\_/\f\/\j\{\rb Metastable e
slate Wm/\/\ﬁ
Blue light =/
abscrbad -'I | W

Stmulazed \WW-A

Emission 175 e¥

Ruby Laser
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4|:2 A
Y 2FE
Pum
¥ 694.3 nm
4A2
Ruby Laser

(AlO; doped with Cr3*)
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Lambert’s Law

dienauuuman T

= A
sNN1IANAU

9J
W11 1 liloans
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P lawnu
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Beer's Law

93 1N1TAADIVDY y 9
y P11V UU U
AITULUVNUDLLEN

~IORCN UDIA3

C .

P
log—2 = abc
7p
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Lambert-Beer’'s Law
T

log "o _ abc

P

a = Proportionality constant 5o
Absorptivity : viviaendlu dm3 cmg?

— o . I I~
b = anunuveawranussas . ey C

¢ = anududu ; wiedu g dm?
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Transmittance | T = 4
o
Absorbance A = logP, =-logT
p
A =-logT = abc ’

-

NaIo

A=-logT = ebC ’
€ = molar absorbtivity luwniiae dm3 cm mol
C = anududu lunvle Molar ;




Calibration curve
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Ground State & Excited State

Excited State

?
S, c%
E =hn ﬁZ E; = hn T,
- ZE = hn'”
h 9 3
S s,

luaga A Tapana B



Internal Energy #
- —

Internal
Eelectronic T Evibratic)nal
T Erotational T Enuc:lear

d' oV T o
ﬂmﬂaﬂuuﬂmwmamag'“lwNwmamum
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DE = hn = (E’elec B Eelec) T

[(E’vib ) Evib) T (E’rot ) Erot) ]

i:} sisnitesnmiiemeuiy (B’ oc - Egec)

{(E’elec B Eelec) >> [(E’vib B Evib) >> (E’rot B E49rot) ]




Erergy

Internuzlear Distance
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