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1-Polymers
2-Conjugated polymers
3-Electrically Conductive Polymers



i~ O 1N

polyacetylene polythiophene polyfuran
4/% +< >_}n
H
polypyrrole polyphenylene

Johaie bl (sl oy 51 (S jLSLe (V) S0

il Lol s gl (g e 0,8 97 G5 9> 0 ma0e slserdy (bl 4z S

03,5 s 5 plooite bapecdy 5l oo g SIS 5l pa [ Slge cnl s roudy 5 (2UL)) 318 olo>
Sl Lot Lol wig -t oo a2l Bl (sl pocdy Glyie @ 8lge (nldiz o Cdido o oo
Ply 3l laegeme 1 odle moie Lo yody )0 B a g 050 oS o Ll Sl
elss Gl Ll s pdnos o S8z (s pdgdlan L gy Sliogas (S S
O = 1y Qe 48 col Sla Shy omiz [T] witen [l | 4295 > sla Sy 500 5 )9
Lonl ado jolg 5 05up b g o CoM> 1dis olge (ol Cgue (B 8, Cgz 50 &S Sl ails
35l glada>de B SUle, e ie sl peuds 45T o a5 0)g 0l asms plil glos uS 5
ssel il 5 (S i 53 LagT Gk 5 05 0 4 (g3 DI L' Tl LT
S 050§ S () Slge layT b aS ol (Glojlail B olge ol Cosl el IS LB 8 S5

1-Organic Metals
2-Synthetic Metals



A Al 5 0055 Sl Lo ey (ol (oble; a5 0505 (aseino Llu) (slo jordy (g 5o

3 S il it ailgi o0 0,8 e planil Lagl (g5, 45 (L5 & g5 5 (g3 bl
Joe b aS ol cpl Wlils 9 (5, slablo aess b anslie ;o Uloy slo pouds i o sla S5g
MU Gle osgamma 1) Lagl (bl olsiise 0aials b 5 00anST sl yne bowss ' i
S Godgasme b lable; ded Joll (ollu 5l (crss (50705 uitie (@bl (nl 05 08
Gazm ;0 oy (pl el Sl 3l atws cpl (6l 6,500 Ll 47008 o p j0 ]y el g e Jie
Ll 00,5 5 950 sla peuly (s po laiedils slaiagh g lacudled sl ) gy
Ol 9 89 Sl Pl Slagesis slapeds 2lsm 5 (5565 sladdovinl 51 (o) 0 059l
=t 6 mosly 0oy S Sgas (sLoasisS L 5 Sglite syt sla by, e saiS s
plml sla b, o5 dshte 5l (ol oad gl cnl )0 amy Dlidod jluaice Lla; (sloocly
L Laibe, ol 655l a0 b Slowlors conds slabg, 5l ooliin] i) ol ,o Slalas
o doJsSge ol g Lsle (o) L) (oliods Plas (155 oo il sl 3810 5 5l oolarul
Sl =900 el (3L Holaie 4 aiily o (Slewlre lalllas ol )] 3 aslllas 3550 (6,105 & 90
5 Cpdge Jte 2 laools Sy0 gz (SeS By, plsie 4 b g wnil (aRalejl slai
) 4 leal lagSUse 0529 OISl wli oo Lo, (ol Geizmas anles Jos (b slalsi Lo
oo a1 8 las sgg T andllas Sl t_$.3L.J Lasly oSy p36le b g 00,5 Sia i
Ayl 0550 (2,75 oy, LS, JeSe sla b, (ylsie 4 alilgl co (Slwle slobs, (nl plo
Slalllas plosil o Slasloes slal38le 5 (2ol 5 o iseals” (555108 50 @ pm Cdpitg b 0iyS 18

Al el B 0] sl 4l (05 i Slomlins sand (slabs, S ool b 5,

1-Dopping
2-Dopant



Cordye ;0 Cyaal JSIT Ml b odds i slo | 4355651 g i8Il g (5 bl Lolys (o)

Lol Slowle cowd S @ 855651 sy 0 g0 slo

dewd Y-)
Silog, | Somg e oS 5 S CaHaS Jgoy8 b olesobiyslSnls b oly8s:5 b (855
95 S OSS (SHS Gm A (250 L KpeS Sl 0,5 b Khe mle S S S Gl e
Ved giml o] LK crul AF °C o1 g s alaii 5 YA °C T 0gd gahais .l  Soewsy
IFEYY a4l 95 mg g /Y TC o sles ;o sl ile JAVIY ga ey sl o8 [F] ol
rlomi sl S5 L Soileg,l ssilo oS 5 S g el YYIFTC (sloo 4o 5lsy il
VET 1, CCC 2 51+9° ;1. CCS ;o 5AY° 111 CSC 0 aign (sdusly a5 conl prlance
AR %5 CC wism Job 5 VIYF A 5,555 4y Laie CC Wigy Job 5 VIY A C-S wiss Job .oeul

oF serd Sl (g0ls 3 6,138 L 5 dsed (Y-1) UKo

Lo ol T sla o 51 6l 1o 5 Jslomal T 0 0nbe il il Jlanly (gole Lyl o cydgus
Jlw 0 e 5509 b Gl el i g Cenngy S e g go (g0 By Jlitil 855 ol

olis gl 0,5 @i Sw Ji&j ks 5l ol oo 50 @Bl O ygo as ]y o] 5929 VAAY
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2-Victor Meyer
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1-Electrophile

2-Nonlinear optics

3-Schottky diodes

4-Organic light-emitting diodes
5-Thin-film field-effect transistors
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Abstract

Todays, polythiophene, as one of the conducting polymers, received great
attention in the research and investigation centers due to use in a variety of devices,
including nonlinear optics, Schottky diodes, organic light-emitting diodes (OLEDS),
thin-film field-effect transistors (FETs), and etc. In this thesis, a series of
oligothiophenes including mono-, di-, tri-, tetra-, penta-, hexa-, hepta- and octamers that
terminated with alkyl amines group at the end-side of the chain, are investigated. The
quantum calculations were used to study the structural and electronic properties of
studied oligomers with two different methods including the density functional theory
and Hartree-Fock methods in which the density functional theory in B3LYP/6-31G**
level of theory was selected as the best method. Investigation of structural properties of
oligothiophenes shows that the torsional angles of (amino alkyl end-capped
oligothiophenes) are smaller than non-substituted oligothiophenes and they are closer to
planar structure. Also in amino alkyl end-capped oligothiophenes, the length of single
bond (C-C) and double bond (C=C) in m-conjugated system are closer to each other
which represents an improvement in w-conjugated oligomeric chain. Results show that
energy gap in alkyl amine-capped oligothiophenes decreases. TD-DFT calculations and
the study of the UV-Vis spectra of oligothiophenes that closed with alkyl amine groups,
indicate a decrease in the excitation energy respect to the non-substituted
oligothiophenes. Furthermore, closing the end-side of oligothiophenes chain by alkyl
amine groups cause to ease the hole injection. The energy of charge transition in closed
oligothiophene with alkyl amine substituent, increased than non-substituted
oligothiophenes which represents the charge delocalization in the oligomeric chain. The
study of spin density distribution along the conjugated chain of alkyl amine-capped
oligothiophenes and also Mullikan charge distribution on each thiophene ring of
oligomer, indicate an improvement in charge transition. The study of the charged
oligomeric species show that both radical cation and radical anion show better
conductivity than the neutral species. In the other word, the amino alkyl end-capped

polythiophenes at the doped state could have higher conductivity.



Key words: Conducting polymers, amino alkyl end-capped oligothiophenes, Density

functional theory, Hartree-Fock methods.
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