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. Azobenzene conlammg polymus have been the Ob_ICCt of 1ntenslve 1nves£t5,al10ns e
_ : 1beeauxe 01 thLll potentlal appheallom in the held of photomcq and optoelecuonles Undu..:__ ' _
'_uladlatlon Wilh an appropl 1ate wavcleng,th 01 light the a&obenzene m01et1es ehange their - i
o 3?_9[)31:&1 01 lenlatmn and in. thlS Way anlsotropy dlchroxqm and buehmgenee — 18 g,enudted R
_ .._lt was '1]&.0 Iepmted thdt Some polyethyiene nnmes (PEIS) havmgD azobenzene gloups as snde. : '_ '_ :
;;;oups bhOW liquid crystalhne phases dnd ahgn pupendleulm dueetlon to the substrate_"i' L
“:_.j'_bpontdneomly by heatm;: into an 1sotr0plc phdbe and foilowmg eoohng wnhout any':_""_ ':
: 'lllg,nment paoeess So the gocll of thlS research was to syntheblze new ClclSS of PLls invmg o EERIIER
..-(,zobenzene bldt} chaln group and thermally and photochemlea]ly eontrol the moleeuldr: _. il
L ox 1enlat10n ot PEIS between rdndom stale and out ot-plane struetwes 10 fdbl 1cate {he opucal _:' _
ew;tehmg syslun showmg excellent memoxy Stabxhty Thelefore the synthems oi PEIs o i
. f.havmg d:ﬂet ent subbtltuent groups and dlfferent methylene spaeer gioup and theu 1he1mal ST
_ :'.'and photo allgnment behavmr were eiaborateiy 1nvest1gdted In the followmg seetlon the : B
_'_'on ott photo swvtelung behav101 of PEIs and PVA muitlply 1ayered ﬁhns is also descnbed ' _ _
_ VI 2“‘J chapter of my thesus I descnbed piehmmary study on the fabncallon of new' SR
g '-__-_hght d11ven g polymellc actuat(n bascd -01'_1_'_ muln-layel ed hlms Cof o

: 51.'. ._"'-pOIy[l [4 (3 calboxy 4-hydr0xyphenylazo) benzcnesultendmldo] 1 2-ethaued1y§ -_ sodlum

: -'."sait] and moleeuh: ahgnment behavwl of 'Mobenzcne polymei Mul‘u layeled films showed -

E 'very little bending and unbendmg propertles upon UVv- ]abu and vu,lble hbht (435 nm)
. _'madmuon respectively and also showed very little out-of-plane ordum‘g on anneahnb So
- after 1hdt I changed my tOplCS and choose PEIs for studymg moleeular ah &,nmenl behav:o;



In Chapter 3, synthesm thermai and photo ahgnment behavmr of PEIs havmg dlfferent |

T 3subst1tueut (- CN -C4H9, _-OCHg and —NOZ) azobenzene suie eham group w1th SIX methylene : o _'
_."'__:spdeer is desorlbed Synthemzed PEIs were charaeterlzed by. DSC Polanzed Optteai o
_:Mteroseopie and XRD ana1y51s All po]ymers showed hqu;d crystallme (LC) ploperues i ."_ S

B -:Spm coated ﬁlms of PEIs showed the out-of- plane molecular ouentatlon on anneahng i

S 'Except PEI6N from —NOZ su‘ostttuent group, all PEIs showed revembie ahgnment ‘oehdwor. o i
o _ “on annealmg, UV and nou polanzed Vlsibie hght 1rrad1'1t10n The results 111dlealed that the o
s moleeular orlentahon behav10r of polyethyiene 1m1nes s1gn1ﬁcant1y depends on the stlucture e

" -"'of ihe azobenzene mde chaln groups T e
2 dn 4“‘ Chaptel I deserlbed the elabmate study on symhesis ihel mai and photo ahgnment -

_behawo: of’ PEIS havmg n1£ro (—NOZ) substltuent dzoben/ene slde cham g,ioup w1th'_.'_::

.';'dlttelent methyiene spaeer All synthesnzed polyethylene 1mmes (PLImN) showed LC"-_-_" '

_"_-'plopertles and the meltlng, temperdtures “of po]ymels showui an odd-even eitu,i PEImN.'_ '_ :
' Z'f_spln eoated h lms exhlbiled oul of—p]dne ouenlatlondl behdvlm on cmne'dmg dnd oxdumg}' SR '

'-::-._'.'_:-"behawol slt_,nlheaniiy dependent on spdeer ieng,th Beoause of the pxesenee ol bolh_:_*-_“._"-

s :C]LCU on- dondtmg dnd electl on—wuhch awmg substzluents at both ends of azo‘oen/ene g,:oup

= PLImN showed Vely httle photo ahgnment or dermg

Comp;ehenslve study on syntheSIs and mu]uple reoumiatlonai behdwols of PEIS-'.-"...H

' S '.:; : havmg methoxy (- OCH3) substltuent azo‘oenzem, slde chcun gloup Wlll‘l different meihylene_.'_-:__-'-"_.:'.'.' ;_:'
L .'-SpaCBl gloups (PEImM) axe descr1bed in ehapter 5 PEImM ﬁlms showed oul- ofmplane

'-'mo]ecular ordeung of azobenzene ehromophones on anneahngﬂ and non—po]dnnd wsﬂole L

' hghi llIEldldthll PEImM hims dlso exhlbxted revelslbie mo]eeul'u ollentatlon ﬁom 1andom S

:_ .:_ﬁ': state. to out-of plane and h om out of plane to random state ou anueahng, nonupolm lzed UV}'.' -
i -'.:-rand v131ble hght 1rrad1at10n “The revetsxhle molecuhr mdumg, ot PEImM ﬁlms was giedtly R R

-'_'dependent on the spacel length G T . L _
Lo In Chapter 6 a comparatwe study of on—off photo sw1tehlng behwmx of multtply '_ -
jlayered ﬂlms of PEIS havmg dlfferent substttuent azobenzene 81de ehdm ﬂroups and PVA is [

:.":.-._'-.-descrlbed in detalls PEIGM PVA multlply layeted ﬂhns showed revexsible stmetm al eolor-{ o
'-'ﬂ"_-on anneahng and UV hght madla‘non But PEIGN only showed struclural 00101 change ‘on I

.:::_Z_ 'anneallng PEI6C and - PE]64 d1d not show sueh type of structura} eolm The eolor_-'_'i;:"i

"_-..':_5-'reﬂeetanee of muluply layeied ﬁlms could be tuned by ehangmU the 011enlatlon of'__f

.'."'-azobenzene gioups toilowod by the chdng,e 1n reﬁaetwe mdex of azobenzene polymer_ ST

.:}ayers by the {rans-cis pllot()isomen?al]on upon 11‘rad1atlon of UV/ v1s1b1e hght

Fmdlly in last chdpter 111e results are summanzed



