Wasit Journal for Science & Medicine 2009 2(1) :(106-114)

Temperature Variation Effect on Behavior of Block
Copolymer of 2- Isopropenylnaphthalene and
Methacrylic Acid in Ethanol

Jawad Kadhim Abaies - College of science , University of Wassit

O alliad) saud oo oS &gl cﬂjﬂuésJ\Jﬂ\ Clad ol 50 Al s
JHEN) A Qlial) Ll SUiall aala g GulldS Bl g g5 -

Lol g Anala [ aglall S/ cLasSll and - (e olIS 3l sa

Gl (adla
Calliall el 558 @ oy (a Caidie Jglaal (Cla¥1 ) 3 sl Calpdal Al ja Casd) 138 8
Gla josae & lhadl JalEY1 3 liall elidy )Gl (aela  Galliss il g a5 ) =Y (e
A Elanl e (ClanV) 5 skl Cildal < yeld oa £0 1140 e dia S5 ) ya
OIS el gal (1o gmy Lad 5 jiae ilS FAY 2 A0l 5 e S VEY o gall Jshall 2ie
Ll e sy
A ad aay e g bl yall Aa i g (Calasi¥)y sl Clidal s Ayl o3 <yl
) adsall Aa a5l A edSY) A Ja 3a8( g/l s O as N ydal 5l yal) da o Jilia
) O ) G S 0n YO 551 jall sy e Glakalil o se Jper bad (gl SIS 2133
3l Taiy | op ©02Y0 ol saly ) diaad ad 0a Y0-9.0 e bl yall da j0 ad ) die Jas
) A8 il A gl (e el sl Ay A sl e JI il o3a 0n YO 5l a Ay ie
op V0 die iy oa YO (548 aaald da gidall dpmia )

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 ( Ig/ly ) versus temperature was obtained , which
shows that ( Ig /ly ) value increases linearly in the temperature range of 9.5-
25°C and sharp increasing at a bout 35°C ,then Ig/ly 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 . @

When excimer is formed between two chromophores in solution ,
itis called an intermolecular excimer ®;When it is formed between
two chromphores  attached to the same molecule it is called
intramolecular excimer. ©

It is characteristic for excimer  fluorescence to appear in a
considerably lower energy region than monomer fluorescence and has
no mirror image relation tothe 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®® and its derivatives such as poly (o-
methtystyrene ) 8) and poly (4- methylstyrene)® . Also , intramolecular
excimer is noticed in poly ( 1- vinylnaphthalene) “%*?) and poly (2-
vinylnaphthalene ) ¥

Guillete et. al.®! 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 . @8

C. David and Co-workers @ have investigated temperature effect
on polyvinylnaphthalene and polyacenaphthylene fluorescence .

Shozo Himuro @ 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 inthe 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®V .

2-Ethanol of special quality for fluorescence measurements with
purity >99.99% was purchased by Flucka company .

Il — 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 PWAL, 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 ® . These results are in good agreement
with previous measurements 2.
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1: Fluorescence spectrum of block copolymer of (2-IPN-MA)in
ethanol at room temperature

Temperature - dependent fluorescence measurements are particularly
interesting in that , through steady state experiments ,they vyield
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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Figure 2: Fluorescence spectra of block copolymer of 2 -IPN-MA in ethanol at
several temperatures

The intensities of monomer  fluorescence (Im) and excimer one
(le) in arbitrary units are given in figure 3 asa function of
temperature , where ly and |Ig are the intensities of the monomer
peak and that of the excimer peak , respectively . the intensities of
monomer band decrease linearly inthe range of 9.5 - 25°C , then
aslight decrease in Iy, at the temperature rang of 25- 50°C , while
the plot of those of excimer band
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Figure 3: temperature dependence fluorescence intensity of excimer

(IE) and monomer (IM) bands of block copolymer of
(2-IPN-MA) in ethanol

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.®reported that the excimer to monomer Intensity
ratio ( lg /Iw) change with the change of solubility parameter .
Sivadasan et. al' ““ reported that the extent of intramolecular excimer
formation given by the parameter (lg/ly ) provides a measure of the
statistical conformation of the polymer chain. In our previous work® it
was reported that a large value of Ig/ly was due to polymer expansion
Wwhereas a small value of Ig/ly was attributed to polymer chain
contraction . However , Figure 4 shows the effect of temperature on the
Ie/lv ratio for block copolymer of ( 2-IPN- MA) in ethanol . One can
observe that Ig/ly increase slightly as the temperature is increased until
the temperature 25°C , there is abrupt increasing in Ig/ly 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.



I /Im

s
S 1is 25 35 as 55
Temperature /c
Figure 4 : Temperature dependence of the ratio of excimer to

monomer fluorescence intensity of block copolymexr of
(2-IPN-MA )in ethanol

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. ©

The abrupt increase in Ig/ly might be attributed to more expansion
on polymer coil producing an unfolded structure which is favorite
structure for excimer formation®® .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 Ig/ly versus temperature were obtained , which
show that Ig/lyy 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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