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Abstract

The photochemistry of chelate complex Tris(2N-salicylidene-5-{O-chloro phenyl}-1,3 4-thiadiazole) iron{lil)
Fe(L); was studied in five organic solvent: dimethyl sulfoxide (DME0), methanol (Me), acetone (Ac), ethyl
acciate {Ea) and Toluene {To) .Monochromatic light of wavelength 365 nm was used for the irradiation process
at 25 "C. Uw-visible speciral chanpes and other observations indicated an intra oxidaticn-reduction resction
occuring during the photolysis of Fe{L): complex. with homolytic scisston of Fe-L bond. The quanwm yiek!
{pd), rate of photodecomplion and reactivity ratio {kv'K.,) was determined in each solvent . These values always
increase as the polarity of the salvent increases and follow the order.

DMSD > Me>= Ac > Ea>To
According to the experimental results obtained, the mechuanism of photodecomplion of these complexes

under the applied conditions was proposed

Introduction

The photochemistry of ransition metal chelate
has been studied extensively during the last decades
53 with the fellowing main inler¢sting applications

1- Photochemical conversion and storage of solar
energy as a photosensitizer In hydrogen
production from water splitting, plmtulmlatmn
af CO: and photoglvanic cell ™'

2- Photoinlation of polymerization crosslinking
of palymer™® .

3- Photocatalysts for organic synthesis' "'

4- Gasoline actane number improver''' .

5- Photostehilization of polymer and photoinducer
for polymer degradation''! The photoredox
reaction of Fe(acac); chelate complex was
invesigated in polvstyrene Nlms as
photosensitizer degradation’™ {where acac=
4.2 pentanedinate anion )

The phatochemical decomposition of Tris[M-
(3-ol-1-methl)butidens (amino) anilineliron  was
also stdied and the free radical generated was
devived from the ligand II: is effectively mitiating
the  photodegradution Imlwyn:ne and
pulm{melhyl methacrylate) flms‘ . Aliwi and co-
workers!'” was swdied Feflll} Schifl base chelate
complexes for photodegradation of polystyrene.
Those authors also observed that the photoredos
process had occurred  amd  the free  radical
responsible in the initiation process was derived
from the Schift basc ligand,

Materials and Methods
A, Materials

Trs(2N-salicylidene-5-(O-chloro phenyl)-
1.3 d-thiadiazale) iron(111} Fe{L); This complex was
prepared by the method described by Gupta and
Pande!'™

B-Technigques

All phatolylic experiments were carried
out in thermostated quartz cell of 10 mm path
length . The photolvtic solution were purged by
argon gas (purity 99.9%%) for 20 minutes befor
isndiated at 25 "C.A light source , namely high
pressure lamp (1000W.lwasa Ki Electric Co.Ltd
~Japan ) was used in conjugation with suitable
quartz lens and filter (supplied by Kari-Korh C-mb
H. Germany 3 1o give cssentially a monochromatic
beam of wavelength 365 nm Calibration of filter
with the aid of speciropholometer showed that the
transmitted light was predominantly of wavelength
365 nm The ingident light intensity was determined
with [lerrioxalate aclinometer as  described by
Hatchard and Parker "' . A Perkin =Flmer 1301 uv-
visible doble beam  spectrophoromerer  was
employed to measure the opiical densities and the
spectral changes during irradiation experiments,
Below is a schematic diagram  of the used
instrument:
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Results and Discussion

A- Uv-Vigible spectrophotomety

During irradiation time of the chelate complexes in
DMSO, Me, Ac, Ea and To at 25 °C, the colour
changes gradually from brown oo brown-yellow in
all solvents. The complexes spectrum changes with




rradiation tiee, showing o decrzise in Lhe
absorsance intemarty inthe visible negoon pewesn
warvlengthe A0 to S0

nm, & e sencondzulion o the complag sclusion
considaration. The abasobwnes inens™y  welezer
20D-10C am. alzo decraased wiia iradiation e ot
Tower concesilztion of e complaxes,

I Mechanism of the I'ris{ZM-salicylidene-5-(0-
chloro pheny| 1,3 d-thiadiazole) iranfl 1)
phatndeconn pusition

" b uv-wisibice Apectral chanzas.
il acation af ite photolyric products and ather
ohagrvizions, The foloewng mechanism may b
sugemested Tor the photedscomposition process (HI2
—slvezul roleculsy,
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C-The Kioctic Use of Te-¥isilhe CHiservatinns

The dezav af the Fell);complex dicing
imadiation 4t 365 mim. 2307 0 dTeenl salvents,
has beair follawed by micniawing the concenlration
cfais comples specrepl otatomatrically.

Sroae the wvariaticn of the concentration of
iracy caeples weth e, the race of phatalysis of the
curplex was dedveed. I was Zomed <hal the elangs
in ke voneonlrabion varics wepancialally witl tine,
witbwh indicales G fest oider relaton of the
phaorezction, ‘Therzfors from the [ogzrithrs plols
ol the A-Mcn versus tme the velaes of the tust
ardee specific rata constanr kgl Jor che complox in
difTersnt solvents have =een datermined &y is the
dbhzorzgaes of rhe complax solwlior @l sclected
wavelzngib, Az is the ebsorbancs of he senw
selisian eftar prolonged imadiation. The variations
al IofAAL ) with Trrudiaion Lne 1) of sorpisx,
The spesific satz constants (3)) for chelate complex
were anldired. Table [1) shows the va'ue of light




invensity {l.), the =pecific rate constant (k) the
quantues vield () and reacrivity retie {kok) of
e 'efL]s scomplex o all solvenls wsed cnder same
condilions,

The resull shuwn in Table (13 zenerais
imlicaies that the iy and 4, velues ave dependert on
the wype of sulvent wsed. They alaays qorcase 25
tha palarity of the solvent increasze ancd ' lewe the
oreler

DRSO > Me s A LFa» e
The variation of the values of quanim
veld wilth divlecl-ic onstant value of calven: are
siewn o Figwee {13 The rusclis stewn in chis
tigure, aeaemely, indicate thal by inereases as the
deelectric constaat ireenses; and Uiz mighl oeint
vl w the jonic tezure of t1e exceted trans. livcn slale

of the Fell); complex in those  solvents,

Table (1] Spesific rate constant (K}, e guantum yiell (i) and the reactivity ratio (KoK ol the Fefl.)y,
conple in different polar organic solvents {irradiation wavelength 365 umn. at 23 "CY,

T ]u--l w5 + 3 ! .
Sl 1 . Vi 10 1 Dietectric
Ly Eind”.5 |Fe(Lk| mol /| K, sec [ K./ K, constant
DMSO 7.21 1.12 647 9.33 942 46 45
Me 6593 1.02 5.55 7.38 743 32.66
Ac 711 1.14 4.50 723 7.28 2058
Ea T83 1.03 4.25 528 530 6.02
To £.42 112 3.54 5.24 527 238
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organic solvents(k,, = 365 nm, A1 25 °C).

aone
i

."l3||

Resctivity Ratio
BN

;

46 .:r-r-r- e .lil!F ERL
Dielectric Constant

Figure {I) Variation in reactivity ratio with the

dielectric eonstant of the solvent, for the

phetodecomposition of Fe(L}y complex in different

organic solvents.
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