S99 Wl pole &)l 59

ol oLl
” 3 ° ’S 3 *‘a

RO W E N L P R A

to yiil (T s (S 5305 3L g (kT by (o3 Lot g i
0 il gy s s 9ol oil 5 Jo

Sipamdy

TIRTSIURTIN
Lo s iSO

1390 92 yoes



&9US 9 Clinid pole )59

Obolo oSl
” 3 ° ’S & *‘o

Al gl I8 4l o)LL

to yil (T s (S 5305 3L g (T by (o3 Lolicds g i
0 il gyt s 9ol oil g Jo

Sipamdy

TIRTSIURTIN
Lo s iSO

1390 92 yoes



0yl cyuded T ly s j9u0l5 93 9 oy T by (r Lol g 3w
038 Jg y b (s a 5905 95L g Jg s b

rsalowy 4
Sy amdy

4l LL
(s (lgae a1 olLails (LeoST Omans g ousd 4l

.64.’;.,;3) B

(JT Gl ) (oo

Olreld oliG1s 3

Sle a0 b ylyels oS lawgs sul ..\...,L, 3 2Ly

..................... (Lozal, sbiwl) oliels ol8zsls o 0uSsls JT= ks (oot ,Letils ¢ 3ligy cppm xSo-1
...................................... (el st ) ylials olKiils  onid 0aSitile JT comds Juobiwl ;g2 BT quold s iS50 -2

.............................. (ob bl ) ylisls olKizils  cowss 0aSitils N sows Jbolin! (sgmga g0 e duws x50 -3
....... (oS Mz oaislas) yLiels olSils comsd 0380t 15505 (o ,Ldliul 90 oy losles dax! 2570 -4

1390 )92 s






rl !/;}u, /“/”f - (, ,‘:;.

» »

(/)L}/,«

4

u& U/b/’,ﬁ;u‘w



6)‘)5‘“[?‘”

o p3Y 055 el oa ) pladl @y sl GLL l B 5 gas 193 60k 4 a5 ()5S
53 mbed §)lwlew Wlodgy Fgo Baion (nl Goum; ¥ 4 ;0 &S Glnje den jlaS Gl
Ol 2 ha ]y ola Sy sladlo oo e 45 py0ke g o (ogas 4 e je odlyls 5l ul
) S1o,08 5 S JoS iy (e pleitdy 9 (ol (> ae )3 50 )l5en g wlaisy ) 09>
L a Bl e 250 GBI Ol paiex 5 nje glosal, bl 5l e slee L
hize (58l oo ;iS5 GBI bzl s plislesiamds 5 aieds)l oSS da ylosal,
a0 mleise )5l lizla glosal, bloa selr clo e olfigles] e,
Olialy 8 eo Sl s miSee iRl Wbl o il Sen (rizmen 5 liwss

il @ge Ol T e (aled 50 plsanel 5 )l Solew 5 cdls 555






ouus

03 oyl by (s JauolS il g bt (s (o2 Lwlicds g 3w
0 il Jgym s e 9009l 9 Jopm b

fsabws @

P iy dmd e

o35l 5, sleyog b soselS Jekoma 5l oolixl b (PANIAQ) 6,85 [l dy o 0uelS 66 args g1
55 5 (DBSNG) wlish gy s Jrsdsd mavtes (S350l CliSh g 50 poss 5 j50> L o a8 510,
[Js ek S pmesil el 2 ogdle ol i) IS 4y 00l (5 ymme (el 05k =P STy soarmocliss
b, 5 @ aaleo ks -p ole ;0 PANVAG o055l angs sl a5 b, sslen (PPY/AQ) o,
alewy 4 LSS Lyl i o PPY § PANT I (@)l diges 90 ot Cawd 4y ol alin (gl 0008 ags
L 58 0,85 0929 XRD LT .o ags (2Sly (so0isSounST olaie a5 (APS) il gus 65 oSy gl
L o g0 4l PANT Cojonels Sye cib a5 Jb> 00,5 ol cojenls S0 1, 20-30 nm (so;ls!
M sga> ;0 wde aiciw 98 opl PANI glacSs glp .l ools oyLis 1, 300 4 600 nm Cde anciw
SeSs a8 sas e ol |y AShs9,S (559098 ,50 aiges SEM pyslai .ol oais Lalls 400 4 800
;9 PPY 5 Py (slo 1061 aisle PANI g ANT (gl ool Jalis JT dlge JolS™ 3205 105 10,95 1 (cwlio
ST jeb 4 CojealSel sladiges oble, ol cwl a3 5 1,8 400-600°C les (so0game

WD (gamaids Ll sl pady o5 0lgs oo Slge 5l 09,5l aS ols ylas



Ao Olee
oo ] sl Juad
L ————————_ din 7SI 2 Uy sl oy -1

B bl o pouds jo Simgo -1-1

29 ool 3 g orals -3

B PANI 50T 5 515 slacjoralS s (pgal iy 3] (slaimg, -4



68

69

------------------------------------------------------------------------------------------- o Ghgy & Jasmoshs i =115
---------------------------------------------------------------------------------- g S gy 4 Jg sy it -2-1-5
-------------------------------------------------------------------------------------------------------------- Sl hagh b Saa -6

............................................................................................................................. sl olge -1-2
............................................................................................................................... & y90lSiws -2-2
........................................................................ o j90alS § 0,85 0,350 (Al sladiges ags -3-2
----------------------------------- e 3 Sgmdgal pé by, b el (EB) by il el angs -1-3-2
-------------------------------- sl bazma 53 g gal & by, b (el (ES) cpall el Sos s -2-3-2
----------------------------------------------------------------------------------------- Somdsal by, 4 LAl ES 4 -3-3-2
.................................................................................................. A ES §l Lol EB a5 -4-3-2
..................................................................................................... 0,85 dal> (slao, 39l angs -5-3-2
....... Ssedgol 33y L 0, aulr glao,35il 5l oslisl b PANIES)/AQ cuj5pelS sl args -6-3-2

e sy b gouslS 0,8 slae 35k 5l eslizl b PANIEB)/AG e j5eelS i s =7-3-2

e Somdgal ey b gaudslS 0,85 gloo,deib 3l eolatwl b PANI(ES)/AQ o jslS 55l ags -8-3-2
ol P9y R S P (SR0,080 0 05l 9l angs

g sal e, b (au3slS 0,85 sloo,dg5b 3 eolitwl b PANI(ES)/AQ o jeulS 55l angs -9-3-2
ol P9y R S P SR0,080 0 Zoj5elS 6l s

............................................................................................................. PDA onimocliis joim )
.......................................................... PANI(ES)/AJ ;| PANI(EB)/AQ <o 5,415 53U ags ~10-3-2
------------------------------------------------------------------------------------ Somdsel Ghg; 4 Al PPy 4y -11-3-2
------------ S3slS 085 (lwo 3ol 5l ooliinl b Sy gal g,y b PPYIAQ i 50ulS gl args -12-3-2



G Al g Lo ipgu Juad
TA s oAl PANIT a5 -1-3

B0 PANI/AG o 59008 536 ags -2-3



L Jgu=

o bl 9 ylgne
................................................................................ PANI S (53, sl G 121 Jgam

s Tl 50 Jspe oiis roels sl ooliiul 550 00r:S S| Lelss 1-1 Jgu



Axbuo Olee

............................................................................ Bl csloymls 5l 5 (srloond sl 11 U

oo 5 (BLo,b) 55,1957 51 olge 13500 Lo 4098 9030 sl pouy 51 (0 bl alie 22-1 i

.............................................. Sl S 155000 Jsloma b Ty cpll ol o8 Siyg0 15-1 IS
................................. bl alises slacdle s slye s8Il (65,31 Lolsd (&) 5 () 16-1 Jscis

by 25 53 SongoP gs 2l sl o (Q) e bl 5 (W) oo S Jlslu 1 7-1 U

------------ Dok 5> SimasoP g5 el anl b 2l o s M sl 5 059k Josias 18-1 s

09 eSS 190 o5 (e (W) Sigso 3150 sl sisn Hlslo s 9-1 JSCi
ol slawl JSas «SKimgo YL oliee () 0okl LS « S g0 bawgie ol (&)
------------------------------------ Sy 503l sl (1) g Cualieds 5 (W) (o0 (L) Jobo 110-1 JsCis
.................................................................... Glales oz g, b dlge bl ool -1 JsCi
-------------------------------------------------------- Ol Tl P 4y 5 0 03 4y sla Lt 12-1 S
.................................................................. Tl 2l 5 iluST Gilises slacdl 13-1 s

........................................................... o G5 sl it s bl il slacdl> 1141 Jsis



R cabT oy 48l qons J 3 115-1 S

23 s (05 &2 ) ool (stlomns (5055 poaky sl 161 S
25 e PVP o0 Il jed> 5o bl b sosislS (slao,5 SEM G155 ,Se 117 -1 Ui
2T e PANI o loring i8Il i (509,80l as sailoles 118-1 i
34 M s, 5956 b ond 135 b1 L sbalolS 6l g, 5| SEM G155 S 119-1 S8

-5l a5 (W) Mo sloo, 36l b oads 55 crail b cdlglSgil o I TEM jglas 120-1 Yo

R ———— (©) wlitngey oo 4 45 Mo sloo,dgil L osds (35 okl Sy slslS
o0 45 b (slao,d s PANT o 55,0553l () < alls- PANT () 51 TEM b 1211 i
35— ——————————— Mo 535l Joloee 4 PVP 008 jluly 59,5 3l 51 e
51 00 args PANI-PA o 59.alS (sl jg9,Se TEM (o) § SEM () G155 S0 1221 S

36 0/5:1 adgl Jgo camd b (puliT o950 45 PACI,
(@) reslasST olsze 4 APS 5l ool b ooty ags PANI () 51 XRD pl 5428 000 1231 JsCi
o9l (2) 0121 adgl Jgo s b (pulisT ogige g PACH, ;o 00y args PANI-PA o q0alS

37 e 0/5:1 adsl Jgo cmi b kT jogig0 9 PACI, ;o 00y ags PANI-P
G 3| ol ol 4 PANI-PA (sladd g5 Seo Ca550lS 51 PANI jlade 5 oUla, i24-1 i

B8 u-Jw‘ osige 43 PACly adgl Jso

ads) Jgo i L PANIPA oy sols ags s PANI (ol Los Blie jo oble, o2 81251 g

B0 e ————————————————————— 0/2:1 -y LsT o990 4 PACI,
B0 PANI-Fe/AOT a5l 53k 5l ol SEM Gl 55 S 126-1 S
AL s PANI-AOT-Pt &uj9ualS b 5l FT-IR Gl 127-1 JSis
B2 PANI-AOT-Pt &y ;0alS 5l 5l SEM G155 e 1281 S8
43 PANI-Pt (z) 3 PANI-Ag (<) PANIT (l) o84l 51 SEM Gl 55 See 129-1 Sl
A3 e, PANI-Pt (z) 3 PANI-Ag (<) PANI (W) udsils 5l TEM ,9las :30-1 JsCis



45 ... PANI-Pt (z)  PANI-Ag (o) PANI () 1udgils 51 (g yiangl T g0 5 (slo somie :31-1 JsCis

PANI/NAN0- <o j9.0lS sloo,d (o) SiO2 (slae 3456 (W) ;I WXRD pl 5435 a0 :32-1 s

AB e s 4,90 PANI (z) 4 SiO;
AT e PANI/MaNno-Si0; ;45 (<) 3 SI0, (slwe 3456 (&) 51 TEM 9l :33-1 i

(2) 3 PANI/Nano-Si0, cu;4ul8 () Si0; (slae, 34 (W) 5 TGA pl 5905 1341 Jsis

(z) 3 PANIMaNno-TiO; cuje.elS (o) (TiO, (sloo,dg5b () 51 WXRD l 548 000 :36-1 s

00 s s 498 PANI
Ol e PANI/NaN0-TiO; cujeuels 5| TEM g :37-1 JSio

S JT—— b1 9 05 38 0 g g Tl Sas b Sl oy STy 1381 sl
- gy0u Lol aigigyn el b b ol 0,8 ralS lawgs PANIFAG Cu jamals :39-1 Sl
S T —— (ESTEy VO IR V38 1 (P P SN VAW X VY1 PO ([ IR VOV X Vi

PANI- o900l (z) «oalls PANIT (0) (alls Ag slao,dib (i) 51 TEM gl 140-1 JsCis

B4 PANI-AG a9l 50 Ag sloo 34 51 slosgs (s) 9 Ag
08 s FeCly colopnST 5l ooliiwl b gy b i 1411 S

60 o s yoely 58 sy s JLasl sl S (2STy (gl yns 1421 S
T — oy Sl gy 4 o pmaol oSt eanilSe 143-1 U5
B2 oy sh plis! juasTy 144-1 sl
75 s S e )8 Sgedgal é g, oo ags el EB IFT-IR (el 11-3 s

Lo ) Sgedgal e Uos, b oads ags Lalls EB 5l UV-Vis (DMSO) de cinb 2-3 Jsui

45 TN Rt
76 5 hs 5 Sgedgal s g, b sids ags Lalls EB 51 SEM G155 S 13-3 sl



..................... ool Laome )3 Sgedsel b s, b ond angd Lals ES JIFT-IR b 14-3 s

Loy Sgedgal e o5, b ond ags Lalls ES 51 UV-Vis (DMSO) iz il '5-3 Jsis

............. LQM‘JGW)O @My‘ﬁws)boww UAJL> ES )| SEM dl)fﬁjgwc 6_3 JS-»
................... ol Lams 3 Sgeadsol b by, b odds aggs alls EBIFT-IR Gk 173 Jsob

Lo ;5 Ssedgal e 3, b o 4 Lalls EB 5 UV-Vis (DMSO) i iyl :8-3 s

.................................................................................................................................................. o]
............ ol Lo ;5 gedgel pé g, b odds ags (el EB ISEM G155 See 19-3 S
..................................................... Sedgal (g, b oo ags a5 ES IFT-IR il 110-3 Ui
........................ Sodsel Sos, b oads ags Lallk ES 5l UV-Vis (DMSO) ois il 111-3 JSi
............................................ Sodgal (g, boads ags LAl ES 51 SEM Gl 5 S 12-3 s
................................................... Sodgal g, b oads s Lals EBSIFT-IR cinl :13-3 st
...................... Soedsel s, b oads ags Lals EB | UV-Vis (DMSO) i> cib 14-3 i
........................................... Somdgel g, b odds ags el EB 5l SEM Gl,55 See 115-3 sl
................................................... Ssdsal hg, Lot ags a5 EB I TEM ems 116-3 Jsi
.......................................... Somdgal gy b osds dugs alls EB 5IXRD pl S35 a0 :17-3 sl
............................................... Soeadgal g, b oads ags el EB I TGA 4l Sge 5 118-3 s

o dul (sloo 35l 5l eoliil b o asgs PANI(ES)/AG 55008 il FT-IR (il :19-3 s
5 oslial | o0 4q5 PANI(ES)/AG 350015 555 UV-Vis (DMSO) i ciks :20-3 Jsis
............................................................................................................................ o)ﬁj .).AL> LgLﬁo):)y'U

bz (gloo 355k 51 esliial b ous args PANIES)/AG Cu jsuelS 5 SEM Gl 5s So 21-3 S

o i sl cloo,3gil 5l oaliul by s angs PANIEB)AG o js.els il FT-IR il :22-3 JSis



91

91

92

93

94

96

98

5f oslil b 00 4,43 PANI(EB)/AQ 3505 556 UV-Vis (DMSO) i cincks :123-3 S5
............................................................................................................................ o)ﬁj .).AL> LgLﬁo):)y'U

bz (gloo S5l 5l onlizil b ot apgs PANI(EB)/AY o jseels il SEM 31 5g e 1243 JSCis

o5 sloo y3gil 5l ooliul Ly o args PANI(EB)AG 550553l FT-IR ik 128-3 JSis
------------------------------------------------------------------------------------------------------------- Somdoal ze g, b sasslS
5l oolizul L o args PANI(EB)/AG 35015 56 UV-Vis (DMSO) i ik 129-3 e
------------------------------------------------------------------------------------ Sodoal jof D9, b G55lS 0,8 slao,59il
o5 sloe,553b 3l oalitul U oah drgs PANIEB)/AG o j5uslS il SEM 031,55 oo 130-3 S
------------------------------------------------------------------------------------------------------------- Sl ze g, b sasslS
o5 slbe,d53 31 oslil Ly o dsgs PANIEB)AG i jomelS 53 XRD ol 5515 1305 :31-3 Ui
------------------------------------------------------------------------------------------------------------- Sl zoe g, b sasslS
o5 sloo 53 3l ool ot args PANIESYAG i jgels b FT-IR il :32-3 S
------------------------------------------------------------------------------------------------------------------- Sodoal (9, b sadsls
5l oolitl b ot azgs PANI(ES)/AG & 355lS 56 UV-Vis (DMSO) i ik :33-3 s

------------------------------------------------------------------------------------------- Sodoel (9, b a3l o8 sleo,dgl

05 sbo Sl 5l enlicil b oty args PANI(ES)AQ oy 35005 536 SEM 31,55 oo :34-3 JSCis



------------------------------------------------------------------------------------------------------------------- Sodgal (9, b adsls
o5 (sloo y3gil 5l oolitul L o dgs PANI(EB)/AG i jonelS'5il FT-IR cils :35-3 JSuis
------------------------------------------------------------------------------------------------------------------- Sodgal 9y b adsls
5l oolitl b o args PANIEB)/AG i j5selS 556 UV-Vis (DMSO) i ks :36-3 s
------------------------------------------------------------------------------------------- Somdgel BBy b (5035l 0,8 (slee, 343l
o5 (sle,3530 51 oolil L o 4ng5 PANI(EB)/AG o jonelS 5l SEM L3155 oo 137-3 S
------------------------------------------------------------------------------------------------------------------- Sodoal (9, b sadsls
o5 sloe 35l 5l oolizul L o args PANI(EB)/AG ujomelS 5 TEM 50 :38-3 S
------------------------------------------------------------------------------------------------------------------- Sodgal (9, b sadsls
o5 sloo gl 5l oolizul L oads dgs PANIEBYAG i josalS 5 XRD ol 5535 2,5 :39-3 JSeis
------------------------------------------------------------------------------------------------------------------- Sodgal (9, b sadsls
o5 slmo 35k 51 oolitol L o args PANIEBYAG o j5elS il TGA ol S5 5 140-3 JSiis
------------------------------------------------------------------------------------------------------------------- Sodgal (9, b sadsls
o555 5lm0,353b 51 ooliul L o dsgs PANI(ES)/AG i jorals 5 FT-IR ciks 141-3 S
.................................................................... PDA sosinsclit 5o 55 ssedsel i) b souilS
5 oolizl b ot ags PANI(ES)AG i 5elS il UV-Vis (DMSO) i iuks 142-3 JSiis
............................................ PDA sosinsciit 5o 5 gedsel s, b ool o (slao Sgib
o5 sloo,53b 3l oaliol L o 4ngs PANI(ES)/AG o 55:alS sl SEM 31,55 Sn 143-3 S
.................................................................... PDA (sosinsclit 3o 5 ssedsel i) b (suilS
o5 (sloo,536 3l oslitl L oas dngs PANI(EB)AG i jonels 5l FT-IR cinlo 144-3 IS
.................................................................... PDA (sosinsclit 5o 53 ssedsel s, b sonils
loe,355L 31 olizul b PANI(EB)/AG i 35:al5 5k UV-Vis (DMSO) i ik :45-3 JSuis

------------------------------------------------------------- PDA (soaipolil jga> ;0 Sgmdgol (o9, b sadglS 0,5



05 o0l 5l salicil b oo ags PANIEB)/AG o jseels il SEM I 5s e 146-3 JSCis
.................................................................... PDA (soaimonlis y5a> 1o Sismmlsal s, b (saisls
0,5 glpo Sl 5l ool b o ags PANI(EB)/AGCy 55005 5l TEM g 147-3 Y5
.................................................................... PDA (soaimolis j5a> 1o Sismmlsal (s, b (saisls
0,5 sbo Sl 5l onlicil b oot ags PANI(EB)/AG oy 3505 53 XRD al S5 a0 148-3 S

-------------------------------------------------------------------- PDA (so0ip00lil jga 10 (Sommd 9ol (o3, b gadslS

0,5 gloo, 555 5l ool b onts args PANIEB)/AG o jsrelS 556 TGA ol 5505 :49-3 S

------------------------------------------------------------------- PDA oaolil js0> ;5 (Ssendsel (33, b s35lS
............................................................................................. Al PPy SIFT-IR il 150-3 s
................................................................. LAl PPy j UV-Vis (DMSO) _ds ciab 51-3 Jscis
..................................................................................... Lalls PPy 5| SEM G 55 S 152-3 JsCis
..................................................................................... s PPY;IXRD ol 555 a0 :53-3 Jsii
................................................................................ PPYIAQ 5:0l8 5l FT-IR (il :54-3 S
................................................... PPYIAG =y 3505 5 UV-Vis (DMSO) iz il 55-3 s
........................................................................ PPYIA] o 5:0l5 5l SEM G5l 55 5o 156-3 S
................................................................................ PPY/AG o5l i TEM pguni :57-3 I
....................................................................... PPYIAG 35005 5l XRD gl S5 a5 158-3 Jscis
............................................................................. PPY/AQ o505 65 TGA ol 5 50 5 :59-3 s



Ay SN 5L 52 SLlwy (b poudy -1
JB Gise gy o0 sled 4 53 0 B (b osd Bl Sl Fete ) (S Loy
bl slo ypoedy (ganlllae g aiS L olge (pl (gaie) ;o (a8 piey g arwgi 5l >
olss gl aties aia iSI bz ble, (SoaSI L a5 olepeddy b L
o yordy ol Cosal el o] bty pSII L3, 4y bgy o (ol (nl a5 aiil oo (o5t
- i e 4 P boSe 5 2 %en ol yan 4 IglST e 2000 Jlo o a5 el glojlail 4y
[12] wis,S cdl o by ople anwe) cpl j0 00,5l sl

Ky ol 350 S50 2 ISen 5 U L Ll lsl (sl ol b 1958 JL o
Slllls [3] cusls 107107 S em™ o3l,o clon bl K Glie 4 5 0 Fiies
by Gz (528 1967 Jlo b o] e (sloardlo b ol jen Llojnss yordy 0l 50l
0,85

Colaa b awslie LB o YU colan a5 olidl slasl Sbej Lle, sl jous jo o28ls byt
aalol ;5 a5 P ggi slacilss pb 4 s3lse 3lwd)ly b sysk el slapld 5o 3
J1] i sanliv Cs y eules ooyl

Joyw|mbu)duﬁl{.q)£$)omﬁ&slg4\56..\,,15@‘;;54{1973JL.;)Q

50 3Bl les jo oyl colaa ccwsl Bl [l (SNDx au 5 j5algus by (Some pouds a8l j0

! Shirakawa

% Heeger

% MacDiarmid
4 Natta



