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5-(2- Ethylhexyloxy)-1,4-Phenylenevinylene)
(MEH-PPV)

Sangeetha Ashok Kumar*, Jaya Seeli Shankar and Bhuvana K Periyasamy

Central Institute of Petrochemicals Engineering and Technology (CIPET), Chennai, India

Abstract

The Light Emitting Polymer, Poly(2-Methoxy 5-(2-Ethylhexyloxy)-1,4-phenylenevinylene) (MEH-
PPV) synthesised via Glich route process with addition of chain stopper to prevent gelation during
polymerization was subjected to in-depth characterization. Since solvent interaction is critical in dynamic
evolution process of conjugated polymer from solution to film, the present experimental investigation
is focused on evaluating the solvent dependent optical properties of MEH-PPV. Photophysical studies
indicate that MEH-PPV forms aggregate species with an absorption and luminescence spectra that are
distinctly red-shifted from the intrachain exciton in aromatic solvents. The studies revealed better m-m
interaction in aromatic solvents with the least conformational disorder facilitating improved charge
transport, optical and electrical conductivity. While a ridge coiled structure in the case of dissolution
in non-aromatic solvent increased the dielectric constant of MEH-PPV. The refractive index (~2.6) was
not significantly affected by change in solvent polarity. The optical bandgap in aromatic solvent was
lesser due to energy migration effect compared to non-aromatic solvent. The dipole-diploe interaction of
MEH-PPV in non-aromatic solvent lead to formation of ridged coiled structure with torsional defection
which lowered the quantum efficiency of MEH-PPV in non-aromatic solvent (17%) compared to aromatic
solvent (24%). The SEM micrographs of thin films prepared from aromatic solvents illustrates smooth
surface while surface of thin films from non-aromatic is rough. Additionally, films prepared from aromatic
solvents were highly hydrophobic in nature with less porosity. Thus, the effect of non-aromatic solvent
to improve the optoelectronic properties of MEH-PPV is though less important than aromatic solvents.

Keywords: MEH-PPV; Dielectric constant; Optical conductivity; Electrical conductivity

Introduction

Enormous researches have been performed in the field Light Emitting Polymers (LEPs)
since the discoveryof Poly(p-phenylene Vinylene) (PPV) [1] The LEP represents a novel class
of materials, which combine the optoelectronic properties of semiconductors along with the
mechanical processability of polymers [2]. LEPs have been potentially used in optoelectronic
applications due to their high absorption coefficient and photoluminescence efficiency
along with flexibility, less toxicity and low cost [3]. Among the LEPs, the study of PPV as an
active material in optoelectronic devices such as Light Emitting Diodes [4,5], Light-Emitting
Electrochemical Cell [6], Organic Solar Cells [7] and plastic lasers [8] has been an active
area ofresearch. So far, PPV and its derivatives remain the most prominent polymer for PLED
applications due totheir semiconducting nature, luminescent properties, ease of synthesis
and better environmental stability [9,10]. Within the classes of PPVs, poly(2-methoxy
5-(2’-ethylhexyloxy)-1,4-phenylenevinylene) (MEH-PPV) is particularly beneficial for device

fabrication as the LUMO level (5eV) matches well with the work function of Indium Tin oxide
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(ITO) (~4.8eV) and HOMO level (3eV) is compatible with Physical
vapor deposited materials such as Aluminium (~4.1eV) or calcium
(~3.5eV) [11]. Moreover, MEH-PPV has asymmetric alkoxy side
chains which provides the desired characteristic to be soluble in
common organic solvents, allowing the use of thin-film processing
techniques such as spin coating, drop-casting anddip coating [12].

The advantageous polymer, MEH-PPV is generally prepared
by two novel approaches i) Wessiling route which involves the
treatment of dialkylsulfonium salts that yields high molecular
weight polymer.ii) Gilchroute, employs the treatment of a-o’-dihalo-
p-xylenes with potassium tert-butoxide in the organic solvent[13].
Here, the Gilch route process with slight modification was adopted
for the synthesis of MEH-PPV toavoid high temperature processing
involved in the Wessiling method.

Since the photophysical characteristics of Light Emitting
Polymer (LEP) form the core of optoelectronic applications, this
paperinvokesa systematicapproachtoinvestigate the photophysical
properties of MEH- PPV in various solvents. Though there are
numerous researches involved in solvent dependent photophysical
characterization, the effect of solvent on the optical parameters
(Refractive Index, DielectricConstant and Optical conductivity) and
morphology of MEH-PPV thin film is not yet been explored in detail.
Thus, this is article explains in detail the synthesis procedure,
fundamental insight and in-depth characterization of MEH-PPV for
PLED applications.

Experimental
Materials

MEH-PPV was synthesized by Glich route process with slight
modification [13,14] in three steps [15]. 2-methoxyphenol (PMP)
(99% purity), 2-ethylhexyl bromide 95%, sodium hydride (NaH),
paraformaldehyde, acetic acid and Hydrobromic acid (HBr 30%)
all were purchased from Sigma-Aldrich and used as received.
Potassssium tert Butoxide (t-BuOK) and benzyl bromide were
obtained from TCI chemicals. All the required solvents were
obtained from Emplura@ (MERK).

Methodology

Synthesis of 1-((2-ethylhexyl)oxy)-4-methoxybenzene)
(MEHB) - Monomer -I: To a round bottom flask 10g of PMP and
18.6ml of 2-ethylhexy bromide were added along with dimethyl
formamide (DMF) at room temperature. NaH (0.16mol) was added
in batches under continuous stirring at 0 °C, under N2 atmosphere.
After complete addition, the reaction mixture was refluxed at 72

°C for 12 hoursin the established N2 atmosphere. The reaction
mixture was cooled to RT followed by extraction of the organic layer
with ethyl acetate. The organic mixture was dried over anhydrous
magnesium sulphate and purification by distillation yielded ~8.5g
of a thick brown solution of MEHB labelled as Monomer -I.

Synthesis of 1,4 bis(bromomethyl)-2-(2-ethylhexy)oxy-5-
methoxy benzene (MEHDBMB) - Monomer-II: To a round bottom
flask, 15g of MEHB and 4.7 equivalent weight of p-formaldehyde
was added. To the reaction vessel, mixture of 5 equivalent weight of
30% HBr and 30mL acetic acid was added dropwise. This reaction
mixture was reflux at 80 °C for 48 hours in the N2 atmosphere.
The product was diluted with chloroform followed by extraction
with cold water. The organic layer was separated, dried over
anhydrousmagnesium sulphate and filtered. Later purification by
recrystallization through n-Hexane afforded ~11g of pale white
color substance which is MEHDBMB labelled as Monomer -II

Polymerization of 1,4-bis(bromomethyl)-2-((2-ethylhexyl)
oxy)-5-methoxybenzene (MEHDBMB): Polymerization of
the MEHDBMD (300gm) was carried out in 30mL THF solution
with 2g t-BuOK as the catalyst. To this reaction mixture, 60mg of
Benzyl bromide (chain stopper) was added to prevent gelation.
The reaction mixture was refluxed at 68 °C for 3 hours in a N2
atmosphere. The reaction product was precipitated by the addition
of 40ml methanol. The precipitate was filtered and washed with
distilled water and methanol. Later it was dried in a vacuum oven
for 12 hours. It is to be noted that the monomer -2 (MEHDBMD)
which was white in color became deep red after polymerization,
was associated with the long-conjugated structure of PPV. Thus,
the polymerization of MEHDBMB yielded 180mg MEH-PPV. The
reaction scheme is represented in Figure 1.

Physico-chemical characterization

Fourier Transform Infrared (FTIR) spectroscopy and nuclear
magnetic resonance (NMR) analysis. Was performed using Nicolet
iS5-6700 under attenuated total reflectance (ATR) condition with
a wavenumber ranging from 4000cm® to 500cm™ and Bruker
minispec mq series with deuterated chloroform (CDCI3) as the
solvent respectively. Scanning electron microscopy (SEM) and
energy-dispersive X-ray spectroscopy(EDAX) was performed using
JEOL (JSM - 6390 model). The absorbance & emission spectra
were obtained through Hitachi, u-2900 spectrophotometer and
Horiba, Fluorolog FL-3-11 respectively. The photoluminescence
quantum yield (¢f) of MEH-PPV was estimated through relative
measurements in comparison with fluorescein dye (¢f (ref)=0.79).
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Figure 1: Reaction scheme for synthesis of MEH-PPV using glich route process.

Results and Discussion

Functional and structural analysis of MEH-PPV and its
monomer

Figure 2 depicts the Fourier Transform Infra-Red spectra of
precursor, monomer - [ & Il and MEH-PPV polymer. It is evident
from the FTIR spectrum of MEHB, that after introduction of the
2-ethylhexyloxy side chain, the OH stretching vibration (3360cm
1) on the phenyl ring of PMP (precursor) disappeared, while the
intensities for the methyl peak and the new bands of the ethylene
group due to introduction of 2-ethylhexyloxy side chain (2964cm™,
2949cm™ and 2824cm™ in MEHB) became stronger. Subsequently,

MEHDBMB prepared by bromomethylation of MEHB. After
bromomethylation, Br-C vibrational bands appeared at 1200cm™*
and 547cm™. Later polymerization of MEHDBMB, the absorption
band of C-Br at 547cm™ vanished and a new absorption at 1590cm™
denoting long conjugated double bond appeared. This signifies the
occurrence of the polymerization process. On detail examination
of FTIR spectrum of MEH-PPV, the bands located at 863cm™ and
957cm denotes the out-of-plane phenyl CH wag and the trans
double bond vinylene C-H wagging respectively. There are three
semi-circular stretch modes associated with the phenyl ring
denoted by the bands at 1408cm™, 1509cm?, and 1607cm™ [14,16].
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Figure 2: FTIR spectra of precursor, monomers and MEH-PPV.
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The 'H NMR spectra of Monomer I & II and polymer are
displayed in Figure 3. It is evident from Figure 3(a) that MEHB
contains chemical shift at $=6.76 ppm assigned to aromatic protons
(benzene ring), 6=0.88 to 1.64ppm assigned to aliphatic protons
(ethylhexyloxy side chain) and 6=3.70ppm assigned to methoxy
protons. From the NMR spectrum of MEHDBMB (Figure 3(b))
the chemical shifts for bromomethyl on phenyl are assigned at
6=4.57ppm. Additionally, NMR denotes benzene ring (6=6.84ppm),
methyoxy group (8=3.84 to 3.92ppm) and 2-ethylhexyloxy group
(6=0.96ppm for 2CH3, 6=1.30-1.60ppm for methylene and §=1.80
for tert-H). Polymerization of MEH-PPV was confirmed through
the disappearance of NMR peak for -CH2-Br at 6=4.57ppm and
the appearance of new poly (phenylenevinylene) at 8=7.22 ppm
denoting the long-conjugated structure and vinylene group at
6=7.40~7.60ppm in Figure 3(c). The results of NMR further support
the conclusion drawn from the FTIR studies [14].
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Figure 3a: 'H NMR of MEHB (Monomer -1).
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Figure 3b: 'H NMR of MEDBMB (Monomer -2).
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Figure 3c: 'H NMR of MEH-PPV.
Elemental and morphological analysis of MEH-PPV

The morphological and element analysis of MEH-PPV was
obtained using SEM and EDAX as shown in Figure 4(a) & 4(b)
respectively. This characterization illustrates the highest content of
C and O concentrationdisplays the chemical homogeneity of C and
0 in the prepared samples. The SEM micrographs pertainingto the
synthesized polymer powder displays interpenetrating chain like
structures which is slightly coiled. The average diameter of polymer
chain was estimated to be 230nm. Owing to the interpenetrating
nature, the length of the polymer chain was not estimated.

Weight %

20KV X20,000 | 1pm. 3 5 Full Scale 2177 cts Cursor: -0126 (6 cts)
Figure 4: SEM Micrograph and EDAX analysis of
MEH-PPV.

Influence of solvent on the photophysical properties of
MEH-PPV

The knowledge of solvation ability is significantly important
aspect during multi-layer optoelectronic device fabrications.
Nature of solvents affects macromolecular conformation and
hence the optoelectronic properties of MEH-PPV. Therefore, the
optoelectronic properties of MEH-PPV in various aromatic and
non-aromatic solvents was studied. The aromatic solvents (Toluene
and Xylene) and non-aromatic solvents (Tetrahydrofuran (THF)
and Chloroform) were obtained from Emplura MERK and used

as received.
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Initially, a stocksolution of ImgmL™! concentration was prepared
by dissolving prescribe quantity of MEH-PPV in a particular solvent
and stirring for it 12 hours in inert atmosphere at 45 °C.

A. Absorbance
spectroscopy

and steady-state photoluminescence

The normalized absorption and emission spectra of diluted
MEH-PPV solutions (10?mg mL?!) in toluene, xylene, THF and
chloroform are shown in Figure 5. All samples displays a very strong
absorption around 490nm and a weak absorption at approximately
330nm, the former is attributed to the long conjugated double bond
connecting with the structures of styryl and stilnenyl groups while
the later corresponds to short illuminophores. The presence of
twisted points, physical and chemical defects along the conjugated
backbone will inhibit the delocalization of electrons throughout
the polymer chain. Therefore, a polymericmolecule constitutes of
various quasi-localized chromophores with different conjugation
lengths. Thus, thedistorted polymeric chain with short conjugation
length accounted for high-energy photon absorption (330nm)
[17]. The steady state PL spectra produces a dominant peak and a
shoulder attribute to monomericand excimeric states of MEH-PPV.

The emission peak at lower wavelength (~550nm) arises from
single-chain excitons (intrachain excitation). This dominant peak
in the emission spectrum is a characteristic of the PPV backbone
that arises from the radiative relaxation of excited m-electrons to
the ground state. From the literatures, researchers had proven
that photoexcitation in conjugated polymers produced mainly by
intrachain singlet excitons. However, the peak at longer wavelength
(~595nm) is associated with interchaininteractive excimers which
are related to aggregation of polymer chains in the solution [18].
The aggregatesare characterized by delocalization of the electronic
wavefunction among two or more chains in both the ground
and excited states. Both absorption spectra and the emission
spectra of MEH-PPV in aromatic solvents exhibits bathochromic
shift compared to MEH-PPV in non-aromatic solvent because
of pronounced aggregation effect exhibited by the polymer in
aromatic solvents leading to long conjugation length. Moreover,
the spectrum tends to shift to a lower wavelength since the polar
solvent (non-aromatic solvents) stabilizes the non-polar ground
state of MEH-PPV. This implies that m* has better stability with an

increase in polarity [19].
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Figure 5: Normalized absorbance and emission spectra of MEH-PPV in various solvents.

Opticalbandgap (Eg),abasicparameter for optoelectronic device
development has been evaluated from the absorption spectrum
using the Tauc relation: (ahv]":C(hv-Eg), where C is a constant, hv
is the photonenergy (E), Eg is the optical bandgap of the material
and n is the nature of bandgap (n=2 for MEH-PPV). The Eg values
of MEH-PPV in Toluene, Xylene, THF and chloroform as determined
from Tauc plot (givenin the Figure 6) are 2.27, 2.28, 2.30 and 2.29eV

respectively which is in good agreement with the previous reports
(Eg value of MEH-PPV ~2.3eV) [20]. The acceptable reason behind
slight decrease Eg in case of aromatic solvent is that the excitation
energy will migrate to longer conjugation lengths before radiative
relaxation. This is to be referred to as energy migration through the

inhomogeneous density of states.
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B. Huang-Rhys factor and stroke shift
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£ SRR e i i
= the Huang-Rhys factor. Previous studies denote that n! the Huang-
Rhys factor (S) correlates directly with the conformational disorder
1.00E-008 - [21]. The ratio between the 10-0 vibronic state and 10-1 vibronic
state is estimated by deconvoluting into its vibronic bands using the
software origin pro version 8.0 with the spectrum in wavelength
°‘°°E*°°°2'20 258 250 238 280 . scale and fitting the peak profile with gaussian functions. The
hv (eV) gaussian fit of the PL spectra is also shown in Figure 7.
Figure 6: Tauc plot.
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Figure 7: Normalized absorbance and fluorescence spectra of MEH-PPV experimental curve (solid curves). The
dashed curves displays Guassian fits of the fluorescence spectra in various solvents.

Huang-Rhys factor (S) is obtained by calculating the related
strength of the 0-1 peak intensity compared to 0-0 peak intensity:
S=10-1/10-0 which could be related to the effective conjugation
length of the conjugated polymer [22]. According to the empirical
function proposed by Yu et al. [23] for the PPV, the relationship
between the Huang-Rhys factor S and the conjugation length
n can be described by equation S=a exp(-n?/b), where a and b
are empirically chosen to be 3.2 and 38 respectively [23]. Table 1
revealsa greater conformational disorder exists in non- aromatic
solvent than aromatic solvent. This phenomenonis attributed to

the solvation ability of various groups in the polymer structure.

Generally, an aromatic solvent has a preferential interaction
with the polymer backbone due to m-m interaction. Thus MEH-
PPV adopt a rigid, open and straight conformation, which favour
solute-solvent interaction consequently increasing the conjugation
length. While the non-aromatic solvent, preferentially solvates the
side chain groups of the polymer. Hence MEH-PPV chains form a
much tighter coil as the polymer curls up to minimize favorable
interaction there by reducing the conjugation length. Since the
lateral groups have several possible special orientations, resulting
in partially folded conformations, consequently, conformational
disorder increases. On the other hand, the planar conformation in
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aromatic solvents imposes greater constraints on the backbone
that limit the possible number of conformations [21,24]. Therefore,
the limited distributions of conformers always lead to narrower

fluorescence bands (FWHMtoluene=27nm) in aromatic solvents
because the number of emissive Franck-Condon (FC) states is
reduced [25]; Figure 8.
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Figure 8: Relative polarity of solvent Vs Stoke’s Shift.

Table 1: Solvent effect on the relative intensity, Huang-Rhys factors and Conjugation length of MEH-PPV.

Solvent 10-0/10-1 S (Huang-Rhys Factor) Conjugation Length (n) FWHM (nm)
Toluene 2.75 0.363 9.094 27
Xylene 2.69 0.371 9.048 30
THF 2.52 0.396 8.910 31
Chloroform 2.39 0.417 8.799 33

MEH-PPV has a larger dipole moment in the excited state than in
the ground state. The solvation shell that exists around that ground
state molecule is inappropriate in the excited state. But due to the
Franck-Condon restriction, the solvation shell does not possess
ample time for rearrangement. Henceforth after the absorption/
excitation process, the solvent dipoles reorients which lowers the
energy of the excited state leading to bathochromic shift of emission
spectra [26]. This inappropriateness of the shell around the excited
state increases with increase in solvent’s polarity, which increases
the transition energy. Thus, in thecase of MEH-PPV dissolved in non-
aromatic solvents, the excited state requires rotation of groups on
the polymer chain which may display large spectra shift. Thus, the
intensity of the emission depends on the excited state. Therefore,
the quantum efficiency of MEH-PPV can change based on the rate of

radiative decay and the conformational changes [25].

C. Effect of solvent on optical parameters (refractive index,
dielectric constant, optical conductivity and electrical
conductivity)

It is well-known that the photophysical behaviour such as
shape, intensity, absorbance maxima and opticalparameters of a
material depends on the nature of the environment and solvent-

solute interaction [27].

Optical constants include the refractive index (n), dielectric
constant (&), optical conductivity (copt) andelectrical conductivity
(o e)are obtained through the following calculation [28,29].

The Refractive index is related to the reflectance R and

extinction coefficient k.

LR [AR
(-B) \(1-RY

al
where ¥ = 4, in which a is the absorption coefficient given by,

2.303
== A where d is the thickness (path length of 10mm) and A is

the absorbance value.

Dielectric Constant is a complex value (g'+i€”) comprising of a

real and imaginary part.

loss factor.

Optical Conductivity (o opt) is estimated by
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anc
A7 J— eq. 4 where c is the velocity of light (3x108
m/s).
Electrical Conductivity (oe) is determined by
240,
=T, eq. 5.

Figure 9 denotes the optical parameters of MEH-PPV in
various solvents. Since the nature of the solvent influences the
conformational properties of the polymer chain, optical parameters
are varied. The refractive index (Figure 9(a)) displays non-linear
behaviour and there is no significant variation in the refractive index
with the change in solvent [30]. The value of n is ~2.6 in all solvents
which is close to the reported value [30,31]. The polarizability of any
material under the applied electric field is examined by dielectric
constant [28]. It can be inferred from Figure 9(b) that MEH-PPV has

the least dielectric constant (6.84) in toluene and highest dielectric
constant (6.96) in chloroform. Optical conductivity is a powerful
parameter to examine the electronic states in the materials. The
optical conductivity of MEH-PPV in toluene (6.09x108S cm™) is
higher compared to MEH-PPV dissolved in chloroform (5.58x108S
cm™). Similarly, the electrical conduction of MEH-PPV is enhance
in toluene (66S cm™) compared to non-aromatic solvents. Both
MEH-PPV and aromatic solvents possess aromatic ring. Thus,
in addition to dipole-dipole interaction, there exists better m-m
interactions. But non-aromatic solvents provide much different
chemical environment where dipole-dipole interaction between the
molecule and solvent is prominent. Hence non- aromatic solvents
have a stronger interaction with the alkoxy side chain that twist
the backbone of MEH- PPV and results in kinked conjugated chains.
Rather MEH-PPV displays more planar conformation in aromatic
solvents which increases the delocalization of 1 electrons hence

increasing the conductivity of the polymer.
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Figure 9: Influence of solvent on optical constants measures at A max (a) Refractive index

(b) Dielectric constant (&’) (c) Optical conductance (o opt) and (d) Electrical conductance (o e).

D. Characteristics of MEH-PPV thin films casted using various

solvents

To examine the effect of solvents on emission properties of thin
films, 1mg mL™" stock solution was spin coatedon 1inX 1 incleaned
glass substrate at 2000rpm (1 minute) at 35 °C ina N2 atmosphere.
The coated films were dried at 40 °C for 8 hours for removal of

residual solvents. The coated films were subjected to PL analysis

in ambient environment at 490nm excitation. The steady-state
PL spectra of MEH-PPV thin films in aromatic and non-aromatic
solvents were given in the Figure 10. The emission spectra denoted
bathochromic shift for MEH-PPV dissolved in aromatic solvents
similar to the observation made in solution state. However, there
was trivial decrease PL intensity for aromatic solvents, particular
for MEH-PPV in toluene which signifies the quenching owing to
aggregation induced effects.
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Figure 10: PL spectra of MEH-PPV thin films.

Figure 11 illustrates the SEM micrographs of MEH-PPV thin
films dissolved in various solvents. The surface of MEH-PPV thin
films prepared from non-aromatic solvents (THF and chloroform)
are rough and form craters. Because polymer chain in THF and
chloroform coil tightly to maximize solvent-side chain interactions
while limiting the exposure of aromatic backbone to the solvents.

The thin films prepared from aromatic solvents (toluene and
xylene) are smoother because of the preferential interactions
between the aromatic backbone and solvents. The open and extend
conformation of the polymer chain in aromatic solvents facilitates
straight forward overlap of m-electrons with neighbouring chain

enable the formation ofsmooth thin films.

20 pm

Figure 11: SEM Micrographs of MEH-PPV Thin films in (a) toluene (b) xylene (c) THF and (d) chloroform.

To analyze the quality of thin films casted using various
solvents, contact angle measurements were performed. Figure 12
displays the contact angle measurements for MEH-PPV thin films.
The contact anglein all the case is >90° indicating the hydrophobic
nature of the samples. The higher contact angle for MEH- PPV
films casted using toluene indicate compact structure with rigid
morphology and a dense film with lesser porosity. Whereas the
lower contact angle of MEH-PPV films casted using THF denotes

slight hydrophilic nature, and porosity associated problems owing
to the presence of voids which can also be witnessing in the SEM
micrographs. The stress/strain eventually leads to defects aiding
non- radiative recombination and hence poor charge transport
[32]. Thus, thin films prepared using toluene exhibits lowerstress
and lesser defects are found to be more suitable for optoelectronic

applications.
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E. Relative quantum yield measurement for MEH-PPV in

various solvents

Fluorescence quantum yield (®f) is the ratio of number of
photons emitted to the number of photons absorbed. The relative
fluorescence quantum yield measurement was performance for
MEH-PPV in comparison fluorescein. The procedure and formula
for estimation of relative quantum efficiency is described elsewhere

[33]. The ¢f of pristine MEH-PPV material in THF and toluene were
identified as 16%and 24% respectively. MEH-PPV in THF exhibits
coiled structure which creates torsional defects along thebackbone
leading to lower photoluminescence (PL) quantum yield. Rather in
the case of aromatic solvents(toluene) MEH-PPV exhibit significant
m-electron interaction between chromophores on the same
chain which is beneficial for efficient charge transfer and higher

photoluminescence quantum efficiency.

W o

LE

L

- Ca-4"

THF

ol

Xyleme CA=9T"

Chloraform

L

Figure 12: Contact angle measurements of MEH-PPV thin films casted using various solvents.

Conclusion

The light-emitting polymer MEH-PPV was synthesized using
Gilch route process with slight modifications. The FTIR and NMR
analysis confirms the structures of prepared intermediate products
and the polymer. MEH-PPV chains in aromatic solvents are much
more extended and open compared to MEH-PPV in non-aromatic,
supported by Red-shift of absorbance and emission spectra
and decrease in Huang-Rhys factor (s) and FWHM. This open
conformation was due to better m-m interaction between MEH-
PPV and aromaticsolvents which reduced dielectric constant and
bandgap of MEH-PPV. The favorable m-m interaction in aromatic
solvent contributed to improved optical conductivity, electrical
conductivity and quantum efficiency. Moreover, MEH-PPV casted
from aromatic solvents exhibited smoother surface and higher
hydrophobicity. Thus, the improved conductivity nature enabling
better charge transport and the smooth surface for MEH-PPV
dissolved in aromatic solvent signified that toluene is an apt solvent
for MEH-PPVto be using in optoelectronic device fabrications.
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