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Abstract

In this exploration Poly lactic corrosive (PLA) was orchestrated the ring-opening polymerization Poly lactic corrosive
(PLA) blended with poly(3-hexylthiophene) (P3HT) which prepared by solution. Blends thin films Synthesis by spin
coating technique and using Tetrahydrofuran (THF) as solvent. PLA powder was 'characterized by' 'X-ray' 'diffraction’,
'(FT-IR)". pure Optical properties (PLA), (PLA)/P3HT blends thin films with different percentage of P3HT (0, 1, 2, and
3) wt% were investigated using UV-VS spectroscopy The results showed that the absorption, absorption coefficient,
extinction coefficient and conductivity increase with increasing the rate of deformation P3HT, The energy gap

decreases with increasing deformation.
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Introduction

Polymers of novel piece have the properties of
semiconductors, while essentially business
polymers are cover. Realized that polymers are just
molded, scientists and physicists happening middle
the 20th sporadic twofold century to direct
examinations intended to extend conductor
polymers portrayed by the bonds, polymeric
materials can be orchestrated and prepared into
various shapes as indicated by the necessary
application like slender movies [Chiang wt. al
1973]. Polymers partitioned into common and fake,
the characteristic included proteins, starches,
cellulose and elastic, either the modern. They have
a great deal of properties and employments. The
atoms in the polymer are a huge contrasted and
particles hydrocarbon (where it is the
establishment of the natural material), due to their
size they are regularly alluded to as
macromolecules [John 1992; Garlotta 2001; Yaarub
et. al 2018]. Polymers have numerous attributes
like ease, simple setup, high obstruction,

adaptability, notwithstanding the mechanical
properties of things, so it is utilized in electronic
gadgets industry [Nampoothiri et. al 2010]. PLA
intensifies dissolve well by dioxane or chloroform
for the most part. In the solvents like toluene,
CH3)2CO and THEF, it liquefies in little amount at
low temperature, yet softens well at bubbling
temperature. Polymers dependent on lactic
corrosive don't soften in methanol, ethanol, water,
hexane and heptane [Yoo et. al 2006; Sodergard et.
al 2002]. Figure (1) below is the chemical
Construction of Poly lactic corrosive (PLA)
[Carrasco et. al 2010]. Figure (2) show Chemical
Structure of P3HT.
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Figure 1. Chemical Structure of Poly lactic acid (PLA).
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Figure 2. Chmical Structure of P3HT

The Practical Aspect
Subject

This work is, Tetrahydrofuran (THF) solvent from
Sigma-Aldrich, Pristine. P3HT was provided by
Rieke Metals (4002-E; Lincoln, NE) with a
sub-atomic weight (MW) of 51000g/mol and a
dispersity of 2.4. PCBM was bought from Nano-C
(Westwood, MA).

Poly-lactic Acid Production

PLA can be obtained utilizing a number guides 'As a
rule, there are three strategies’ which 'can be
utilized to create excessive sub-atomic mass' PLA
‘of round one  hundred zero Daltons:'" (a)
'immediate buildup polymerization;' (b) 'azeotropic
dehydrative buildup and (c) 'polymerization thru
lactide development, the ring-opening
polymerization'. 'Right now, direct buildup and
ring-opening polymerization are the most utilized
advent processes. Ring-opening polymerization
(ROP) of the lactide wishes catalyst however effects

in PLA with' managed molecular weight. Depending
on monomer used and controlling reactions
conditions', it is feasible to manipulate the ratio and
sequence of D- and L-lactic acid devices in the
remaining polymer’. 'In this study, the ring-opening
polymerization was once select'. The 'lactide’ was
once synthesized and PLA produced. [Auras et. al
2004].

Substrates Cleaning

The cleansing of substrates is very necessary
system due to the factthe influences like oil
or dirt have an effect on the residences of skinny
movies, clean substrate is also essential to achieve
good film adhesion.

Synthesis Thin Films

Pure PLA and PLA/P3HT skinny which are
organized for this learn about are (45,44,42 and
forty nm) for pure PLA and doped PLA through
ratios (1%, 2% and 3%) of P3HT respectively, by
means of the use of digital measuring device.

Analysis

X-ray Diffraction

Figure (3) suggests sample Poly lactic acid (PLA). It
can be observed that it has amorphous nature with
a diffraction top at 20 =16.5° was observed, which
corresponds to the attribute top of PLA and shows
the development of a sure crystallinity diploma
after processing [Zhang et. al 2011].
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Fig. 3. X-Ray diffraction patterns of PLA.
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(FT-IR)

Figure (4) represents FT-IR spectra of' synthesized
pure PLA. 'The samples were' run 'in the' wave
number (cm-1) 'range’ between '4000 - 400" cm-1.
The traits peaks of PLA inclusive of height at

1635.64 'cm-1, which 'is associatedto the'
amorphous carbonyl 'stretching' vibration 'of' PLA.
2,779.42cm-1 for uneven valence vibrations of CH3,
'Bands corresponding to bending vibrations of CH3
(asymmetric and symmetric' [Nikolic et. al 2011].
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Fig. 4. FT-IR of Poly lactic acid (PLA)
Optical Properties spectra of PLA and PLA/P3HT movies are proven in
1. Absorption, Transmission PLA, PLA , figure. (5-b). The transmittance spectra for PLA
P3HT Combo Thin confirmed almost 90% transmissions for
The UV in the area300-900 nm at room ;\{azv(;e(l)(;r]lgth larger than five hundred nm. [Gupta et.
temperature for PLA and PLA/ P3HT combo in fig. i
(5-A). The absorption spectrum of pure PLA has 0.4 —EEE!PPL?HTW.-{:
absorbance band at 389 nm, these bands had been |p.35 - (a) PLA / P3HT 2%
assigned to m-m* digital transitions. The absorption PLAPSHT 3%
PLA/ P3HT of (1%, 2% and three wt %) exhibit The | 03 ]
shapes of UV - Vis spectra of composite are |p25 A
comparable to these of PLA. It was found that all
the three absorption peaks figure. 5(a) for 0&2 1
PLA/P3HT blends thin films are shifted to the right |[g 45 A
compare to those of PLA film or for high e
wavelength this, indicates the red shift which 0.1 1
means energy gap film. In accordance with Beers [g g5 A
law, The UV-VIS absorbance spectra agreement
with reported in literature [Ali et. al 2017]. 0 ' ' ' ' '
The transmittance spectra of PLA and PLA/P3HT 300 400 500 iU?nm-';UU 800 900

films are shown in figure. (5-b). The transmittance
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Fig. 5. '(a) Absorption, (b) Transmission, (c) Reflectance spectra as 2.4 - \J
a functions of wave length for PLA, PLA/P3HT blend thin films. 2.2 -
L2 é
2. The ‘"Absorptions Coefficiente”, Extinction 1.8 1 — —
Coefficient and Refractives Coefficient Spectra of Pure 1.6 1
PLA and PLA / P3HT Blend Thin Films 1.4 4
PLA/P3HT blends. This similar to those observed 1.2 1
other worker 1

by [Oklobia 2016]. It can
be actually considered that extinction coefficient,
whereas the values of refractive index of
PLA earlier thanand after doping are proven in
figures 6(c) The determine suggests that the
refractive index values of pure polymer and its
doping are growing linearly with these s
settlement with [Khudair 2019; Rabee 2012].
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900

Fig. 6. (a) Absorptions coefficient, (b) Extinctions coefficient, (c)
refractive coefficient spectra a fun. of waves lengths for PLA, PLA
/P3HT blend thin films

The Reale and Imaginary Dielectric Constants
Spectra of Pure PLA and PLA / P3HT Blend Thin
Films

Figures. 7(a and b), illustrates the variant of
actual and imaginary components of dielectric’
'constant’ respectively 'with wavelength for' of
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pure PLA and PLA / P3HT mixture skinny films. It
can be viewed that actual and imaginary
components of dielectric consistent of P3HT,
PLA/P3HT blends thin films. This similar to those
observed by other worker [ Auras et. al 2004].
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Figure 7. (a) Reale dielectric constant, (b) Imaginary dielectric
constant spectrae as a fune. of wave length PLA, PLA /P3HT blend thin
films.

4. Optical Conductivity and Optical Band Gap of pure
PLA and PLA / P3HT Blend Thin Films
ahv = A (hv — Ep)" (D

The place hv is the strength of incident photon, Egis
the optical strength band gap, A is a regular
acknowledged as the disease parameter which is
almost unbiased of photon strength parameter and
m is the energy coefficient with the cost that is
decided through the kind of viable digital
transitions. For the direct and oblique allowed
transition =1/2 or 2, respectively [Abass et. al 2016].

The fine line suit is got in the curve of r =1/2, which
shows the kind ofdigital transition is direct
allowed transition. The fee of optical band hole of
Pure PLA and PLA / P3HT (1%.2% and 3%) can be
established from figure9 (a, b, c and d) respectively
w through extrapolating the linear element to
(ahw)2 =0. Table (1) data the optical band hole of
Pure PLA and PLA/P3HT blends skinny films. It was
once discovered that the values of electricity hole
reduce from 3.51 to 2.95 eV with growing of the
weight share of P3HT, which skill a rising in
conductivity [Fritzsche et. al. 1947].
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Fig. 8. Shows the variation of optical conductivity with wavelength
for PLA PLA/P3HT blend thin films.
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Figure 9. Plots of («hv)? X. (hv): for (a) PLA, (b) PLA /P3HT (1%) , (c)
PLA /P3HT (2%) and (d) PLA /P3HT (3%) blend thin films.

Tablel. E;(ev) values for pure PLA synthesized and PLA/P3HT blend
thin films

Compound Eq(ev)
Pure PLA 3.51
PLA/P3HT 1% | 3.10
PLA/P3HT 2% | 3.05
PLA/P3HT 3% | 2.95
Conclusion

1. Optical properties have been measured in
the range of (300-900) nm to prepare Pure
PLA and PLA/P3HT (1%, 2%.,and 3%%)
blend thin films.

2. The electronic transition in pure polylactic
acid(PLA) and PLA/P3HT blend thin films
indicated direct allowed transition.

3. The energy gap of polylactic acid is 3.51ev
and this value decreased within range of

(3.51 - 2.95) eV when the concentration of

P3HT increased.

4. The structure properties of Pure PLA and is
confirmed by XRD and FT-IR
characterizations.

References

Abass KH, Latif DM. The Urbach Energy and Dispersion
Parameters dependence of Substrate Temperature of CdO
Thin Films Prepared by Chemical Spray Pyrolysis.
International Journal of ChemTech Research 2016; 9(9):
332-338.

Ali NA. Study the Optical Properties of Biodegradable Polylactic
Acid / Silver Nanocomposites, worldwide journal of
superior organic research. International Journal of
Advanced Biological Research 2017; 7(2): 391-395.

Auras R, Harte B, Selke S. An overview of polylactides as
packaging materials. Macromolecular bioscience 2004; 4(9):
835-864.

Carrasco F, Pages P, Gamez-Pérez ], Santana 00, Maspoch ML.
Processing of poly (lactic acid): Characterization of
chemical structure, thermal stability and mechanical
properties. Polymer Degradation and stability 2010; 95(2):
116-125.

Chiang CK, Druy MA, Gau SC, Heeger AJ, Louis EJ, MacDiarmid
AG, Shirakawa H. Synthesis of highly conducting films of
derivatives of polyacetylene, (CH) x. Journal of the American
Chemical Society 1978; 100(3): 1013-1015.

Fritzsche H, Tauc ]. Amorphous and liquid semiconductors.
Plenum Press, New York 1974: 254.

Garlotta D. A literature review of poly (lactic acid). Journal of
Polymers and the Environment 2001; 9(2): 63-84.

Gupta, B, Revagade, N, Hilborn, J. Poly (lactic acid) fiber: An
overview. Progress in polymer science, 2007; 32(4):
455-482.

John R. Electrochemical Studies of heterocyclic Conducting
Polymers, in Department of Chemistry. University of
Wollongong 1992: 294,

Khudair MAS. Proparation of Condicting Polymar (PANI:PEDOT)
Blends and Study Their Optical and Electrical Properties for
Solar mobile Application. PhD thesis, University of Babylon
2019.

Nampoothiri KM, Nair NR, John RP. An overview of the recent
developments in polylactide (PLA) research. Bioresource
technology 2010; 101(22): 8493-8501.

Nikolic L, Ristic I, Adnadjevic B, Nikolic V, Jovanovic ],
StankovicM. Novel microwave-assisted synthesis of poly
(D, L-lactide): The influence of monomer/initiator molar
ratio on the product properties. Sensors 2010; 10(5):
5063-5073.

Oklobia O. Investigations of Thermally Induced Morphology in
P3HT/PCBM Thin Films: Influence of Composition and
Thermal Annealing on Photovoltaic Properties (Doctoral
dissertation, Staffordshire University) 2016.

Rabee BH. Study of Optical and Mechanical Properties for
(PVAAgCO3) Composites. European Journal of Scientific
Research 2012; 57(4): 191-209.

Sodergard A, Stolt M. Properties of lactic acid based polymers

and their correlation with composition. Progress in polymer
science 2002; 27(6): 1123-1163.

elSSN 1303-5150

www.neuroquantology.com



NeuroQuantology | May 2021 | Volume 19 | Issue 5 | Page 132-138 | doi: 10.14704/nq.2021.19.5.NQ21057
Maan Abd-Alameer Salih et al / Synthesis, Characterization and Optical Properties of PLA / P3HT Blends Thin Films

Yoo DK, Kim D, Lee DS. Synthesis of lactide from oligomeric
PLA: Effects of temperature, pressure, and catalyst.
Macromolecular research 2006; 14(5): 510-516.

Zhang M, Thomas NL. Blending polylactic acid with
polyhydroxybutyrate: The effect on thermal, mechanical,
and biodegradation properties. Advances in Polymer
Technology 2011; 30(2): 67-79.

Yaarub NA, Alshrefi SM, Rafea FAM, Ahmed T, Al-Mamoori,
MHK, Al-Nafiey AK, Al-Kaim, AF. Optical and morphological
characterizations of element Oxides Compound
(Y203/Se02) nano-composite structures synthesized via
Chemistry of Laser Ablation. Journal of Global Pharma
Technology 2018; 10(3): 536-544.

Zhang ]. Application of diffusion weighted imaging with

background body signal suppression in brain neurography.
NeuroQuantology 2018; 16(3): 30-34.

—
)
[ee]

elSSN 1303-5150

www.neuroquantology.com



