PREORA( ] QQSJAM&&QJ\JAMSJA&MUJJ@AJ
e\ggltd-ug-\ sl —7 ¢, ¢ a¥adiual

-~

=l sdbe daaa A
Ll
b Anl gl LgilBdall Aali o S Aped] CopdS) Guagm gl S Eals
Oal 53 Cppman] Aua Jaad Adal) JUES S e ssl 5 ARE) el
Adad JUED) Gl j padad a8 4dld Adlidad) claeall duibiesll g Al jadl)
~50SS 1 = YUY A Qi ) e Al g Cmam gl 2T E € O ddlida
- Hl 11 Yoy slS sla— 0 Y (( DDQ) GsiS ity =Y, ¢ - gl 11 0
Al g ,( CHL) OsisSsiim =V, ¢ 9888 gla —  (( CHA) OsisSsiin =)
Al d8 g ¢ g A&y ph Ao gy ABlidal) il yall ApS Al Apudl) Al 3 Cuad
IAN 5 (AH)AEN (AG) el ABUal) Jasaalizg ga sl J)gal) Glua
A LS, (Ka ) 4phadidl) il g o(k )delil) Jaa culi Glua ¢ ((AS)
ASiilse 5 Ll da o U et Lgde 5 S pal) 0dgd 4l A4S A Al 2
p1 ol (R g Al aeill dalpa a1 B g | S el adgd gl all il
oaeSl) ) ghd A8 A pa a3 38 5 | ABNSAY (g0 sad) Juladl) gk aladiul
B g, Apasigi sl Gkl SN oAl dadadll ok aladiuly (gl Al
A8y yha¢ aS) i) 48, ! Adlidal) dalsil) Juail) Guh e g b il cudd ga
Maiay dglial) 3 gall Julail) Jelis o aag B 5 )5 090 ALk g (& ym i oS
Glaa i g difiwall g milall QSpall Lo si Ao e ddlida jighl o
do) 53 aal LS |, i) &) ghad ya 5 ghad (ST SUY g LgidBlia g Jandifill cMlales



A1 g Aus S g Sl QS@\JM\M%\&QQ}#\ 0dgd Qgﬂlﬁl\ Jedd)
. aaad) 4 yia il iy jad) ol o cuda



Characterization and Thermal Kinetic Studies on
Some Substituted 4,4'-bipyridylium Charge
Transfer Compounds

By
Laila Mohamed Al- Harbi

ABSTRACT

4,4'-Bipyridine belong to an important class of compounds with wide
application in different fields and since the formation of charge transfer
compounds give opportunity to improve the physical and chemical
properties of different donors, so charge transfer compounds of 4,4'-
bipyridine and its N,N'-di-alkyl derivatives with 2,3-dichloro-5,6 -dicyano-
1,4-benzoquinone(DDQ) , 2,5-dichloro-3,6-dihydroxy-1,4- benzoquinone
[chloranilic acid] (CHA) and 2,3,5,6-tetrachloro-1,4-benzoquinone
[choloranil](CHL) were studied. The stoichiometries of the reactions were
determined from Job’s method of continuous variations. Although the
thermodynamic parameters (Gibbs free energy (AG°), enthalpy (AH®), and
entropy change (AS°)), rate constant (k), activation energy (Ea) were
calculated. The thermal kinetic studies of these compounds performed to
examine the degree of the stability. The kinetics of the non-isothermal
decomposition in air were studied using thermogravimetric techniques.
Analyses of the kinetic data were performed using integral methods due to

composite, Coats-Redfern and Ozawa methods. The results of the Kkinetic



analysis of the non-isothermal data were discussed in view of various solid
state reaction models. The results showed that the solid state reaction model
which gives the best fit of data depend on the type of the acceptors as well as
the type of the donors. The activation parameters were calculated and
discussed for each decomposition step. The structural morphology was
investigated by scanning electron microscopy (SEM) and Transmission

Electron Microscopy (TEM) and show that these molecules are of nanosize.



