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سلوك بلوك كوبوليمر المتألف من  فيدراسة تأثير تباين درجات الحرارة   

ثانوليايزوبروبينايل نفثالين  وحامض الميثاكريليك  المذاب في الا -2  
 

جامعة واسط / كلية العلوم/  الكيمياءقسم   -جواد كاظم عبيس   
 

 ملخص البحث
لمحلول مخفف من  بلنوك كوبنوليمر المتن لف  (الفلورة ) الانبعاث تم في هذا البحث دراسة أطياف       
ريليننك المننذا  فنني الايلننانول المطلننر فنني عنندة درجننا  كايننل نفلننالي  وحننامث الميلانايزوبروبي -2منن  

حزمتني  انبعناث  الولنن     ة )الانبعنناث(اظهنر  اطيناف الفلنور ◦م 59  النن  5.9من   متدــــــنـحنرارة ت
ننننانوميتر وهمنننا يعنننودا  لمنننونمر النفلنننالي   283عننند  ةاللانيننن ننننانوميتر  و 252عننند الطنننول المنننوجي 

                                                      والاكسايمر  عل  التوالي .
، وعنند رسنم قنيم  نسنبة مع تغيير درجنة الحنرارة  الفلورة)الانبعاث(أظهر  هذه الدراسة تغيير أطياف 

ر )شدة حزمة الاكسايمر الن  شندة حزمنة المنونم ( IE/IM مقابنل درجنة الحنرارة اظهنر الرسنم ا  هنناك
. كذلك يبي  الرسنم أ  ) ◦م 29خطي  بميل موج  يتقاطعا  عند درجة الحرارة  ( IE/IM تنزداد بشنكل  

. وتبندأ الزينادة  ◦م 95-29لنم تحندث زينادة حنادة بني    ◦م 29-5.9بسيط عند رفع درجة الحنرارة من  
تدلل عل  التغير في وضعية  البوليمر من  الوضنعية الملفوفنة الن   هذه النتائج ◦م 29عند درجة حرارة 

                                        .◦م 29وبالتحديد عند  ◦م 29الوضعية المفتوحة تحدث فور 

Abstract  

      Fluorescence   spectra    of   dilute solution of blockcopolymer of 2- 

Isopropenylnaphthalene     and  methacrylic   acid  ( 2- IPN – MA) in ethanol   

have  been  measured in temperature    range    of  9.5 – 50˚C   .  The  

fluorescence  spectra   show  two emission  bands  at  342  nm  and 387nm 

corresponding  to monomer and  excimer bands, respectively. From 

temperature dependent  fluorescence measurements  a  plot  of excimer to 

monomer   intensity  ratio  ( IE/IM ) versus  temperature  was    obtained , which 

shows    that  ( IE /IM ) value increases linearly in the temperature range  of 9.5-

25˚C and sharp increasing at a bout  35˚C ,then IE/IM  increases  smoothly 

above  35˚C . These results  Indicate that the conformational change   of  the 
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polymer  chain  from   contraction form to expansion   form  takes  place  at  

about 35˚C. 

 

Introduction 
                Photophysical     processes such  as fluorescence ,  excimer emission 

and   energy  transfer   have  been  widely  used  to  study polymer  properties   

such   as  interactions  , conformation ,solvation ,aggregation, … etc . 

          Excimer  is   an  excited  state   complex     formed   by  a couple   of   

aromatic   rings  placed  in a fully – eclipsed , parallel   sandwich   arrangement 

.   The   formation of    excimer   is   due   to the  association   of  two   

aromatic     groups   one   of   which   has  electronically excited . 
(1)

  

            When  excimer   is  formed  between  two  chromophores  in  solution ,  

it is   called     an  intermolecular    excimer 
(2)

;When it   is  formed  between   

two  chromphores    attached   to   the  same   molecule  it is   called   

intramolecular  excimer. 
(3)

 

         It  is   characteristic  for excimer    fluorescence   to   appear  in a 

considerably  lower energy   region than   monomer   fluorescence   and  has  

no mirror   image   relation   to the    absorption   spectrum  . 

The    intramolecular   excimer    for    polymer   is    governed    by   both   

the  conformation    and   configuration    of  the  chains  .Excimer    formation   

has    been  observed   in    polystyrene
(4-6)

  and  its    derivatives  such  as poly (α-

methtystyrene )  
(7, 8 )

  and   poly  (4-  methylstyrene )
 (9)   

.   Also  , intramolecular    

excimer is noticed    in poly ( 1- vinylnaphthalene) 
(10-12 )

  and poly (2- 

vinylnaphthalene ) 
(13)

 . 

            Guillete  et. al.
(14,15)  

have  used   excimer  emission  to study   

conformational   changes   of   poly  (1- naphthylmethacrylate )and  poly-(2-

naphthylmethacrylate) in   different  solvents  . 

         Excimer  emission  was used  as  a valuable  tool  to   elucidate  the state   

of  intra   and   intermolecular  aggregation   of  aromatic   groups  in  liquid 

crystalline  polymers . 
(16 -18 )

  

            C. David  and Co-workers   
(19)

  have  investigated   temperature effect 

on polyvinylnaphthalene  and  polyacenaphthylene  fluorescence . 

           Shozo   Himuro 
(20)  

noticed excimer  emission   in poly ( 4- 

hydroxystyren) and  used  this  emission  to investigate   the  solvation  of   the  

polymer  at several temperatures.   

     The purpose of the present  work  is to  investigate  the effect  of 

temperature variation on florescence  spectra   of blockcopolymer   of  2- 

Isopropenylnaphthalene  and methacrylic   acid  in ethanol  to  obtain  
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information  about the  behavior  of polymer chain  in solution . Florescence  

spectra  were  studied  here  in the  temperature  range  of  9.5- 50˚C .   

   

Experimental 

I-Materials  
1-block copolymer   of 2- isopropenylnaphthalene and  methacrylic    acid 

(2-IPN-MA)    with molecular   weight  of 10338 was already synthesized  

and purified    according  to general  procedure
(21) 

.
 

2-Ethanol  of special   quality    for   fluorescence measurements   with  

purity   < 99.99%  was  purchased  by Flucka company  . 

   II – Instruments    
Fluorescence   spectra were  measured   with  a  Jasco  spectrofluorometer    

FP-770 .Fluorescence   measurements    were carried   out  with  excitation 

wavelength  of 280 nm with an excitation   slit   width of  3nm and  emission  

wavelength    of  300nm . 

          Spectrofluorometer  was  connected   to  a  water  bath  ( Lauda  , 

Germany  ) Digital  thermometer  type  ( Jenway    PWA1 , UK )  was  used  to  

measure  the  temperature .  The temperature  controlled    within   ± 0.1˚C  

during  the measurements . The concentration   of  the   polymer  solution   was   

0.008g /dI. 

Results  and Discussion  :- 

Figure  1 shows  the  fluorescence   spectrum    of  the   block     copolymer   of         

(2 –IPN- MA ) in  ethanol  . The spectrum     contains  two   emission   bands  ,   

one  appearing  at  about   342 nm which belongs  to  monomer naphthalene    

group    and abroad  structureless  one  at  about   387 nm   shifted  towards  

longer  wavelength at room temperature   ,  which  is attributed  to 

intramolecular  excimer  emission 
(4)

 . These  results  are in good  agreement   

with   previous  measurements 
(22)

.   
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  Temperature  -  dependent    fluorescence   measurements  are  particularly   

interesting   in  that  , through  steady   state   experiments ,they  yield   

information  on  conformational  change  of   a coil  form   of the polymer . 

Figure 2 apparently show  the temperature-  dependent   fluorescence  spectra   

of block copolymer  of    2- Isopropenylnaphthalene  and  methacrylic acid (2- 

IPN-MA) in  ethanol  . As   the  temperature    is  raised  , the  intensities   of  

the  monomer  and   excimer decrease  .  However  ,  the  intensity   of  the 

monomer   band    decrease   more  with   increasing  temperature  than   that   

of    the    excimer  band   . 
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     The    intensities   of   monomer       fluorescence    (IM)    and  excimer   one 

(IE)   in  arbitrary     units   are   given     in   figure   3   as a  function  of  

temperature   , where   IM    and    IE   are    the  intensities   of  the   monomer   

peak  and  that   of the   excimer   peak  ,  respectively . the  intensities   of   

monomer    band    decrease     linearly   in the  range   of   9.5  -  25˚C  , then   

a slight    decrease  in  IM    at   the temperature   rang   of  25 -  50˚C  ,  while    

the  plot    of  those   of  excimer   band 
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   show different   linear   lines   crossing  at  ca .25˚C  . The  intensities   of  

excimer   emission  band  decrease   in the  temperature  range    of  9.5-25˚C   

and   decrease    smoothly  above   35˚C .  This   indicates   that   excimer   

formation   extent  above  35˚C  leads to   decrease  an  excited    monomer  . 

          Holye  et . al.
(23)

reported   that  the  excimer   to  monomer   Intensity     

ratio     (  IE   / IM )  change  with the change    of  solubility   parameter .  

Sivadasan    et. al
. (24) 

reported  that  the extent  of  intramolecular  excimer  

formation   given   by  the  parameter  (IE/IM ) provides  a measure  of the     

statistical   conformation  of  the  polymer  chain .  In  our previous   work
(25)

 ,it  

was reported  that  a  large  value  of  IE/IM was due  to  polymer expansion 

,whereas  a  small  value  of  IE/IM  was attributed  to polymer chain  

contraction  . However  , Figure 4 shows  the effect  of  temperature   on  the 

IE/IM ratio  for  block  copolymer  of  ( 2-IPN- MA)  in ethanol  .  One  can 

observe  that  IE/IM  increase  slightly   as  the  temperature  is  increased until  

the temperature 25˚C , there  is abrupt  increasing in  IE/IM From these results, 

it may be concluded that the change in conformation of block copolymer of (2-

IPN-MA) takes place above 25˚C , exactly at 35˚C. 
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   The change in conformation can be attributed to molecular interactions     

between ethanol molecules and the polymer chain, which will be strongly 

above 25˚C. The molecular interactions caused uncoil the polymer chain from  

rather compact coil form to expansion form ,which facile 2-IPN movements 

leading to form parallel, sandwich-like arrangements, the necessary condition 

to form excimer. 
(3)

 

       The  abrupt increase  in  IE/IM might   be  attributed  to  more  expansion   

on   polymer  coil  producing   an  unfolded  structure   which   is favorite  

structure   for   excimer  formation
(3)

 .Consequently  ,it  may  be  concluded  

that  the charge  in  polymer conformation  occurs  at  ca . 35˚C .    

   All these arguments show that temperature plays a very important role in 

block copolymer of (2-IPN-MA) behavior in solution. 

Conclusions  :- 
              The   fluorescence  spectrum of   block  copolymer  of  ( 2- IPN- MA)  

shows   two  emission  bands  at  about  342nm  assigned to  monomer   

naphthalene  group   and  structure less , red  shifted  band  at  about  387nm ,  

assigned   to  be  excimer  emission . From  temperature  dependent   

fluorescence ,plots  of  IE/IM  versus    temperature    were   obtained , which  

show  that  IE/IM  increases  abruptly   at  a point  which  has  been  ascribed    

to   a transition  temperature . It is reasonable    to  assume   that  

conformational    change  of  the   polymer   chain   occurs   at   the  transition   

temperature .   
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