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Functionalizcd Grnphcne/Conductlng p 1 B S 0 ymcr Matrix as a cttcr upcrcnpncltor Material 
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,\bstrtcl . . . 
b g ú á ê ç Å Ü Å å y f ` ^ f = Supcrc11pac11ors prov11Jc opositi\'c answer 10 11 ä ? ? á í D Ñ å á Å ú ’ A N ç ê å Ö Å = systcms."Functionalizaiion" of grnphcnc . .,ic morkct demand of high 
lll(ldificd. ti)' introducing difTcn:nl funclionnlitics (lhrougli covntlscn\\1 iere n grnph

1
cnc .sheet c?n be 

· I · I · · or non-covn ent tnterocuo111) 10 utilise its c 1cn11ca propcn1cs in o much belier wny. Holding the lhoughi h h . • 
Ñ N N MÅ í á ç å ^ ä á ò Å Ç ’ ú d l =<r:RGO) by trcn1ing RGO E o Å Ç ì Å ú =Grnphcne l ñ á Ç É F ú ú ú =ú Wú ú ’ ú ú á ú Ç =
ä ú Ü K = The obtnmcd l·RGO showed bc11cr CO"-•citoncc in comnn . l Rlao' F J or • . f FRGO . nr,, I ú = I ú å ë ç å = o . unher 
jncorpor.i11on o · mlo n.:DOT:PSS m:11rix showed more enlionccm 01 · d · · ' · · bcl · d . e m con uct1v11y ns well as cnp.1Clll\"C N My ú ç ì ã å = clcc1roc!1cm1cnl bchnviourof lhe composite. 
Ktpronls: Supcrcapactlor, Grophcnc, functionnlizcd Grnphcne 

INTRODUCTION: 
Gnphcnc is An allotrope of Carbon (like 
CNT, diamond 11nd gmphitc) with one·nlom-
lhick pl11n:ir sheds of sp'·bondcd carbon 
a1oms thJt 11.rC densely p.ickcd in :i 
hooey>eomb crystal IDtticc Dnd WllS fil'!I 
isola1ed as o "singlc-ntomic" sheet in 
20101.lmpro\ring the high·perfonnancc 
energy storngc problems.utilizing the 
clmrochcmiClll opplic:ilions of grnphcnc, 
lw heal :i widesprclld cxci1emen1 nmong 
scientists due 10 i1s exceptional physical 
atrribu1cs. Hoving considered gmpliene's 
inimi1ablc clectrochcmic:il. physicnl 
properties and its sub1lc electronic 
dur:ictcristics compared to 01her possible 
dcttrode m:itcri:ils, suggest 11 potenlial 
fi•!urc in energy production nnd s1orage :is 
su1-:rcap:icitors ns well as inLi·ion storage 
bauCI)', sol:ir power devices ctc2.0n 1he 
other h3nd, because of their unique physical 
properties and versn1ile applicn1ion potentinl, 
conduc1ing polymers (CPs) have 1111rac1cd a 
101 or scict11ific :ind ccchnological in1ercs11. 
Due lo lheir ligh1 weight, low cost and easy 
proccssnbility, conduc1ive polymer 
cornposi1es (CPCs) are attmctive materials 
for C'lcctronic device application :ireas viz. 
Ä K á í ê ú ê á Å ë I = light emilling diodes, pho1ovollaic 
ú T N N I = EMI shielding materials, chemical and 
toscnsors, cleclrochromic displays, 

cleciromcchanical ac1ua1ors ctcl. From past 
few } 'e k' ars, rest-archers have been wor mg .... 
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widely in the field of grnphenc/CPs based 
composilcs for lhc supcrcopaeilor as well as 
sensing opplicolions, utilizing the properties 
of bolh grnphenc ond CPs.... Grnphene 
engineering is "func1ionalization" of 
grnphcne, where n grnphcnc sheet can be 
modified, by inlroducing different 
functionolilics (through covolcnt or non-
covalcnt interactions), to utilise i1s chemical 
propcr1ics in o much better woy9•10• 
Keeping this in mind, we hove synlhcsized 
Funclion:ilizcd-RGO (FRGO) by trcnting 
RGO (Reduced Gmphene Oxide) with 
ll1SO,-HNOJ for 24h. ThC' ob111incd FRGO 
showed beucr c:ip:ici1ance in comparison 10 
RGO. Further, incorporation of FRGO into 
PEDOT:PSS m:i1rix showed an cnh:inccmenl 
in conduc1ivi1y as well os capacitive 
behaviour of 1he composite. 
Synthesis and Choractcrlzatlon 
Oraphene sheets were synthesized using 
Hummer's Method (using KMnO, in lhc 
presence of Sulphuric and Phosphoric ac!d} 
from Graphite powder. Graphcne Oxide 
(GO) wns washed nod tre:iled wi1h mixed 
ncid (J: I HiSOJHN01) for 24 hours :11 
SO"C. The :icid·trented GO ú î ~ ú = separated 
and wnshcd properly with d1s111lcd ï ~ ú É ê K =
Funclionalizcd GO was 1hcn reduced using 
Hydrazine ol 95"C for 12 hours, to ú Å ä =

F . ú N N D ò É Ç = Reduced Graphene Oxide uncl!OOu 1 . 
(r.RGO) FRGO and RGO s 1cc1s sheels 1· • • • 

. orpo .... 1cd wi1h PEDO r:PSS rnalnx were inc "' 
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