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ABSTRACT ARTICLE HISTORY
Transparent polyvinyl alcohol (PVA)/polyvinylpyrrolidone (PVP) and Received 1 November
various concentrations of Sm3* ion-doped PVA/PVP blend-polymer 2021
films were prepared using the solution cast method. The structural ~ Accepted 2 May 2022
properties were studied by using XRD and FTIR. Optical UV-Vis, pho-
toluminescence, and decay studies were carried out for prepared PVA/ g\EAY/‘g\(/)PRI;ISend |
) ; polymer
PVP blend polymer films. The XRD confirms the structural change in g xRD; FT-IR: optical
PVA/PVP blend-polymer with the doping of Sm3* ion. From FTIR, Sm3* absorption;
ion forms the complex formation within the PVA/PVP polymer struc- photoluminescence
ture. The allowed band gap decreased from 5 to 4.6€V, and the refrac-
tive index increased from 2.4 to 2.45, increasing Sm3* ion_concentration.
From the energy band gap, the bonding parameters (3 and &) were
calculated to find the covalent/ionic bond nature of the prepared
polymer films. The emission spectra were measured for Sm3*: PVA/PVP
with the excitation of 402nm wavelength (°H,,—*F,,). *Gs,— °H,,,
shows maximum intensity at 0.4wt % of Sm3*, and beyond concen-
tration, quenching was noticed. It is observed from the decay curve
that the lifetime of PVA/PVP samples doped with Sm3* at all concen-
trations decreases with the increase of Sm3* ion concentration. It was
noticed from CIE chromaticity that Sm3*: PVA/PVP blend polymer films
are more appropriate for enhancing reddish-orange photonic emission.
Based on the above results, Sm3*: PVA/PVP blend polymer films are
suitable for reddish-orange luminescent applications.

1. Introduction

In recent years, researchers have noticed that polymer film synthesis doped with tran-
sition metal ions and rare-earth ions forms the novel multifunctional compounds for
an extensive area of applications [1]. A Blend type polymer or polymer mixture type
of compound is a member of such a class of materials. Not less than two polymers
can be blended mutually to form an innovative compound material with novel prop-
erties. Moreover, polymer blending is an inexpensive procedure to fabricate polymer
materials with modified structural and physical properties, which do not exist in a
single polymer [2]. Because of these enhanced and novel properties find potential
applications are used in photonic devices, polymer solar cells, nonlinear optics, and
optical switching [3].
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Polyvinyl alcohol (PVA) and polyvinyl pyrrolidone (PVP) have significant priority
depending on doping with various materials owing to their ability of film developing
with fine optical quality, semi-crystalline nature, controllable optical and electrical
characteristics [3]. PVA is used in the formation due to its distinctive physical and
chemical properties like a possibility with diverse molecular weights, non-toxicity,
solubility in water [4]. “The formation of supermolecules in PVA is vital because it
functions as a functional material” [5]. The supermolecular model and structure depend
on non-covalent forces like hydrogen and coordinate bonds [6]. Polyvinyl pyrrolidone
(PVP) is a low-priced polymer eminently soluble in water and alcohol. PVP has a
higher glass transition temperature (T,) because of the occurrence of the pyrrolidone
group (C=0) in the side chains of PVP, which forms composite formation [7]. When
the PVA is blended with PVP, the interactions occur among the OH group of PVA
and a proton-accepting carbonyl group of PVP [8], owing to a wide diversity of appli-
cations at the present generation science and technology. The Lanthanide ions can
form complex polymer materials for three principal reasons, namely (1) Relatively
large ionic size, (2) Tendency to develop a covalent bond, and (3) Low electrostatic
interaction together with the polar groups of the polymer material [9].

Rare earth elements (REEs) show a significant impact on the structure of polymers,
particularly PVA and PVP. The REE complexes in their trivalent state contain strongly
electronegative donor atoms. Potential oxygen donors are also present in the PVA and
PVP. In this way, it interacts with rare-earth ions and forms PVA/PVP- rare earth
complexes. Rare-earth ion doped polymer blends are used as light converting molecular
devices (LCMDS); it opens a new class of flexible resources for photonic applications
[10]. Among the rare-earth ions, samarium (Sm?*) emits the reddish-orange emission
attributed to the electronic transition of *G;,—°H,, under ultraviolet (UV) excitation
at 400nm, and it shows high luminescent efficiency. Rare-earth ions, light emission,
depending on the chemical environment [11]. Samarium doped polymer composites,
glasses, and ceramics illustrate prominent reddish-orange emission and display devices.

The present work intention was to prepare host PVA/PVP blend polymer and
samarium doped PVA/PVP blend polymer films to look at their function on changes
of its structural, optical, and photoluminescence properties.

2, Experimental studies
2.1. Sample preparation

The study of blended polymer films was prepared using the solution cast method.
Polyvinyl alcohol (PVA) [M. W =1,25,000], Polyvinyl pyrrolidone (PVP) [M.
W =13,00,000] and samarium nitrate hexahydrate [Sm (NO,). 6H,0] was used with a
purity of 99.9%. The weight percent required quantity of samarium nitrate (0.0, 0.1,
0.2, 0.3, 0.4, and 0.5 weight%) was dissolved in 30ml of doubly distilled water under
continuous stirring until the viscous solution was formed. The viscous solution was
left for one day to get a non-bubbled solution. Then the polymeric solution was cast
onto cleaned polypropylene dishes and desiccated at room temperature for four days.
After exhaust, the polymer films were peeled off the Petri dishes and placed in the
vacuum desiccators. The prepared polymer film thickness was 0.01 cm.
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2.2. Characterization

X-ray diffraction study was carried out for the pure PVA/PVP, and Sm** doped blend
polymer film using Shimadzu model XRD-6000 diffractometer with monochromatic
Cuk, radiation of wavelength \=1.5418 A and Bragg’s the angle 20 in the range of
10° to 60°. Jasco FT-IR 430 spectrometer was used to record the prepared polymer
films, functional groups of PVA/PVP, and Sm*": PVA/PVP with a wavenumber range
from 800 to 4000cm™'. The optical parameters for PVA/PVP and Sm*": PVA/PVP
blend polymer films were measured in the UV-Vis-NIR region using Perkin Elmer
Lambda 950. Emission spectra and lifetime were obtained using Edinburg UV-Vis-NIR
FLS-980 Fluorimeter with Xenon flash lamp.

3. Results and discussion
3.1. X-Ray diffraction

X-ray diffraction (XRD) spectra for host PVA/PVP blended polymer film and Sm**
doped polymer films in the range between 10° and 60° were recorded and presented
in Figure 1. From the XRD, two diffraction peaks were noticed around 26, equaled15°,
and 22°. A strong diffraction peak at 22° corresponds to the following reflection plane
(2 0 0), which was assigned to previous literature work (JCPDS card No. 65-2870)
[12, 13]. The two peaks were related to the semi-crystalline nature of pure PVA/PVP
and Sm**: PVA/PVP blend polymer films. With the increase of Sm** ion concentration
in PVA/PVP film, the peak profile gradually decreases its intensity. It is observed that
the peak intensity at 20 =15° and 22° decreases, and the width of these peaks increase

_(_t_)M 0.5 wt% Sm3*: PVA/PVP
(€)  ~_ 0.4 wt% Sm3": PVA/PVP
—_
w
2 |
2D 0.3wt%Sm*: PVA/PVP
= © 3+
S Lo~ 0.2 wt% Sm*: PVA/PVP
iy
=
(b)
0.1 wt% Sm3*: PVA/PVP
(@)
PVA/PVP

10 1'5 2'0 2I5 3'0 3'5 4l0 4'5 SIO 5'5 60
20 (degrees)

Figure 1. XRD pattern of (a) pure PVA/PVP (b-f) 0.1 to 0.5wt% Sm3*+: PVA/PVP blend polymer films.
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Table 1. XRD crystalline parameters for the pure and Sm3*: PVA/PVP blend polymer films.

(wt%) Sm3*: PVA/PVP Crystallite size (D) (nm) Dislocation density (8) (nm)=2  Crystallite separation (R) A
0.0 5.90 0.028 5.06
0.1 5.61 0.031 5.04
0.2 543 0.033 5.02
0.3 4.97 0.040 5.01
0.4 4.51 0.049 498
0.5 4.49 0.050 4.96

with increasing Sm®* ion from 0.1 to 0.5 weight% as shown in Figure 1 and noticed
that the decrease in crystalline size. This is because interactions between the PVA/
PVP blend polymer and the Sm?®" ions lead to the decline in the intermolecular inter-
action amongst the PVA/PVP polymer chains and the degree of crystalline [14]. New
diffraction peaks were not noted with the Sm’": PVA/PVP polymer film, signifying
through dissociation of the Sm** ion into the PVA/PVP blend polymer film. From the
XRD graph, various crystalline parameters were calculated using the below formulae
and presented in Table 1 for the pure and Sm*": PVA/PVP blend polymer films for
the peak at 22°, the maximum in peak intensity.
The particle size can be calculated by the Debye-Scherrer’s formula [15, 16]

_ kA
BcosO (1)

Where B is the full width at the half maxima (in radians), k is a constant (~0.9), A
is the wavelength (0.154nm), 0 is the angle of diffraction, and D is the particle size in nm.

1
Dislocation density 6 =—
D

(2)

Averageseparation between the crystallitesR =
ﬂ sinf ( 3)

From Table 1, it is noticed that pure crystalline parameters were initiated to be
5.90nm, 0.028nm™2, and 5.06 A related to crystalline size, dislocation density, and
crystalline separation, respectively. Crystalline size and separation parameters decreased
with an increase in samarium concentration. These magnitudes range between 5.61 and
4.49nm, 0.031 and 0.050nm™2, and 5.04 and 4.96 A ascribed to D, §, and R, respectively.

3.2. FTIR studies

The FTIR spectra of pure and Sm*": PVA/PVP blend polymers were examined in the
range from 4000 to 800cm™ and shown in Figure 2. In the pure PVA/PVP and Sm**:
PVA/PVP FTIR spectra, at 1057cm™!, a weak band was ascribed to OH bending [17].
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Figure 2. FT-IR spectra of (a) pure PVA/PVP (b-f) 0.1 to 0.5wt% Sm3*: PVA/PVP blend polymer films.

Bands observed at 1273cm™!, and 1541cm™ correspond to an acetyl group of C-O
stretching vibration and C=N (Pyridine ring) band, respectively [18]. Asymmetric
stretching of the CH, methylene group appears at 2910cm™' [14]. The strong and
broadband noticed at 3267 cm™ is associated with the OH hydroxyl groups stretching
mode, a unique characteristic band of alcohols [19]. The 3267 cm™ band shifted to
3257cm™ for Sm**: PVA/PVP; this nature of shifting the band toward lower frequency
is ascribed to stronger hydrogen bonding [4]. With the addition of Sm** at different
concentrations to PVA/PVP blend polymer, asymmetrical shifts are observed.

The shifted bands indicate the magnification of crystalline reduction caused by the
interactions among the adjacent OH groups of PVA and Sm** via Intra/intermolecular
hydrogen bonding and, therefore, the decrease in the crystalline order. This is owing
to the strong bonding of ion-ligand complexes [20]. The XRD data confirmed this
hypothesis. The non-uniform shifts ascribed in the Sm** doped PVA/PVP spectra are
mainly because hydroxyl groups present in the PVA chain initiate stable and complex
compounds or because of bonding with these substances [4]. The increase in the
addition of Sm*" ion concentration results in a slight shift in the band positions. The
dissimilarity in the bands intensity upon doping of Sm** leads to more vital interaction
among the PVA/PVP polymer blend and Sm** [18].

3.3. Optical absorption studies

Figure 3 represents the absorption spectrum of pure blend polymer in 200nm to
1000nm. The pure PVA/PVP polymer film spectrum has a small band at 222nm,
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Figure 3. Absorption spectra of pure PVA/PVP blend polymer film.
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Figure 4. Optical absorption spectra of 0.1 to 0.5wt% Sm3+: PVA/PVP blend polymer films in (a)
Uv-Visible and (b) NIR region.

which attributes to n—mn* transition representing the semi-crystalline nature of PVA/
PVP polymer film [21, 22]. One other band was noticed a shoulder at 278 nm owing
to m—m* transition, which comes from unsaturated bonds, primarily (C=0O and/or
C=C) [18], FTIR verified the results. From Figure 4(a), a redshift is noticed in
absorption bandwidth increase the Sm®* ion concentration in PVA/PVP blend polymer.
This shift indicates the complication between the Sm** ions in PVA/PVP blend polymer
film and may also be in effect of change in crystalline due to the addition of Sm?®
ions [18]. Sm*: PVA/PVP polymer film absorption spectra observed in UV-Visible
and near-infrared regions (NIR) regions are presented in Figure 4(a,b) correspondingly.
Sm?*: PVA/PVP polymer film absorption spectra have exhibits eleven absorption bands
in UV-Visible and NIR region and were belongs to *Hy,,—°P,,, °P,,, (°P, *P),,, ‘1,5,
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Table 2. Absorption peak positions and energies along with their assignments of Sm3*: PVA/
PVP blend polymer films.

Energy (cm™)

Transition from ®H,,, Peak position A (nm) Crystal Aqua (u) (v,) B=u/v,
P, 377 26525 26660 9.9
°P,, 403 24630 24999 0.98
(P, P),, 47 23980 24101 0.99
sy 464 21551 21650 0.99
Ui 479 20876 21096 0.98
®Fy), 1092 91575 9136 10.02
5, 1250 80000 7977 10.02
°F,, 1403 71275 7131 9.99
5F,, 1504 66489 6641 10.01
°F., 1569 63734 6397 9.96
SHys 1713 58377 46 1269.06

B =12118,6 = —0.99

1,1/2°Fo2°F;)5 Fspp, °Fy), °F, and °Hi;,, transitions with the wavelength 377, 403,
417, 464, 479, 1092, 1250, 1403, 1504, 1569 and 1713 nm respectively [23]. Most of
the observed transitions in the UV-NIR spectra were originated because of the induced
electric dipole interactions as per the selection rule AJ<6. The intense band existed
in the NIR region due to the 4f electrons, which are successfully shielded with the
filled 5s and 5p shells °H,,—°F,, and °H,,—°F,, are the hypersensitive transitions
for the Sm®" ion, and that satisfies the selection rules |AS|= 0, |AJ|< 2 and |AL|<2
[24]. The position, shape and intensity of the electronic transitions were sensitive to
the ligand field. In the NIR region, the transitions are spin allowed at AS=0 and
therefore shows high-level sensitivity. The nephelauxetic ratio () and bonding param-
eters were obtained from the absorption energy bands and discriminated the nature
of Sm’" ion ligand bond in the present work and presented in Table 2. The nephe-
lauxetic ratio (P) is evaluated with the succeeding relation [25]:

Ca (4)

_ Zﬂ
p==£

N (5)
Where v, is the electronic transition wave number of crystals in cm™ and v, is the
wavenumber (cm™') for the same transitions of the aqua solution of Sm** ion. From
the average values of f the bonding factor § was calculated with the following rela-
tion [25]:

p (6)
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® 0.5 wt% Sm3": PVA/PVP
(€) 0.4 wt% Sm*: PVA/PVP
(d) 0.3 wt% Sm3*: PVA/PVP
(©) 0.2 wt% Sm3*: PVA/PVP
(b) 0.1 wt% Sm*: PVA/PVP

Absorption coefficient a (cm™)

20 25 3.0 35 40 45 50 55 6.0
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Figure 5. The absorption coefficient a versus photon energy hu of (a) pure PVA/PVP (b-f) 0.1 to
0.5wt% Sm3*: PVA/PVP films.

Table 3. Absorption edge, indirect bandgap, and refractive index for pure PVA/PVP
and Sm3*: PVA/PVP blend polymer films.

Sample Absorption edge (eV) Indirect bandgap energy (eV) Refractive index (n)
PVA/PVP 52 5 2.40
0.1wt% Sm?3*: PVA/PVP 5.05 49 2.41
0.2wt% Sm3*+: PVA/PVP 4.9 48 2.42
0.3wt% Sm3*: PVA/PVP 4.84 475 243
0.4wt% Sm3*: PVA/PVP 4.82 4.69 2.4
0.5wt% Sm3*: PVA/PVP 4.7 4.6 245

The bonding parameter can be positive or negative depending on the ambient
environment field, illustrating covalent or ionic bonding. In this work, the negative
values (—0.99) accomplished for the bonding parameter shows the ionic nature of the
Sm** jon.

3.3.1. Optical energy gap

For a better analysis of the optical properties of the prepared blended polymer films,
the absorption coefficient (a) was helpful, and it was calculated from the relation [5]
and shown in Figure 5.

A
a=2.303*—
t (7)

where A is the absorbance of the film and t is the thickness of the blended polymer
film. The absorption edge values obtained from the Tauc plots of a versus hv and
presented in Table 3. It is noticed that the absorption coefficient was increased with
the increment in the concentration of Sm** ions. The analysis of the primary absorp-
tion edge contributes the most helpful information regarding the absorption band
structure and the optical bandgap of the blended polymer material [26-28]. Owing to
the expression of Tauc, Davis, and Mott [29] described in the vicinity of the funda-
mental band-edge for the allowed indirect transitions is occurring, and this can be
observed by plotting a graph between (ahv)'? v, photon energy [30].
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Figure 6. Tauc Plots of (ahu)"? with (hu) for (a) pure PVA/PVP (b-f) 0.1 to 0.5wt% Sm3*: PVA/PVP
blend.

(mahv)"* = C(hv—Egi) (8)

where hv is the photon energy, E,; is the indirect bandgap energy, m is the integer,
C is constant. From Figure 6, Indirect bandgap values deliberated from the extrapo-
lating (ahv)'? =0 for the indirect transitions and values were listed in Table 3. The
optical energy gap value reduces with the Sm*" ion concentration increases in PVA/
PVP blend polymer. Sm** ion concentration is the main cause for the formation of
defects in the blend polymer films. The defects create the localized states in the PVA/
PVP optical bandgap. The inflation may also interpret the reduction in the energy
bandgap in the degree of disorder in prepared samples, which occurs because of the
change in polymer structure [5]. Specifically, the decreases in bandgap energy consider
the optimization in the degree of disarrangement in the films. The XRD well supports
the results mentioned above. Decreasing the optical bandgap of blend polymer materials
is considered for interesting applications and designing different potential optical
devices [31, 32].

3.3.2. Refractive index

The refractive index is crucial in optical communication systems and designing devices
based on spectral dispersion [33]. Therefore, the following equation calculated the
refractive index (n) for the prepared samples using the bandgap values [34].

n_[ 12.417
Eg—0.365
VEE 9)

Table 3 represents the refractive index values for PVA/PVP and Sm*": PVA/PVP
blend polymer films. From Table 3, minor variations are observed in the refractive
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Figure 7. Plots of optical bandgap and refractive index of 0.1 to 0.5wt% Sm3*: PVA/PVP blend
polymer films.

index values for PVA/PVP blend polymer and Sm*": PVA/PVP, even though a strong
effect is noticed in the refractive index of Sm*": PVA/PVP correlates with PVA/PVP
blend polymer film. From Figure 7, the refractive index increases with Sm** ion con-
centration in PVA/PVP. The highest refractive index value (2.55) was obtained for the
0.5wt% Sm*": PVA/PVP. The maximum refractive index is a sign of high density of
PVA/PVP: Sm** ions owing to the integration of Sm’* ions present in the primary
chain of the PVA/PVP polymer blend. The thickness of the blended polymer film and
the dependency of the refractive index on the film density can be examined by the
Clausius-Mossotti equation [35]. At present, the high refractive index of rare-earth-
doped polymers is widely used in potential applications along with display devices,
optical communication, anti-reflective coatings, and various semiconductors reported
by Ali et al. [3]. A strong interrelationship is noticed among the bandgap energy and
refractive index, increasing Sm** jon concentration. The bandgap decreased and refrac-
tive index increased was observed, and they are inversely related to each other. In
addition to this, a big difference between optical bandgap and refractive index values
of Sm*: PVA/PVP was observed. This result indicates the intensive and robust effect
of Sm*" ions on the optical parameters of the PVA/PVP blended polymer. Figure 7
represents the variation in the optical bandgap and refractive index values of PVA/
PVP and Sm’*: PVA/PVP blend polymer film.

3.4. Photoluminescence properties

The excitation spectra of Sm**: PVA/PVP blend polymer film recorded with known
emission wavelength 596nm for these polymer films are shown in Figure 8(a). Four
peaks were noticed from the excitation spectra to signify the electronic transitions of
samarium ion, i.e. °H;, —*H,, (346nm), °H;,, —*D,,+ °P,, (376 nm), °H,, —'F,,
(403nm), and °H;,, —*G,, (440nm). Among these, the prominent excitation peak is
403nm (°H;, —*F,,). Of all the excitation peaks, the peak at 403nm attributed to
the transition °H,, —*F,, employed as excitation wavelength to measure the emission
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Figure 8. Photoluminescence spectra: (a) 0.4wt% Sm3*: PVA/PVP excitation spectra (b) Emission
spectra of 0.1 to 0.5wt% Sm3*: PVA/PVP blend polymer films.

spectra. Figure 8(b) demonstrates the emission spectra of Sm*: PVA/PVP blend poly-
mer films in the spectral range 500-700nm while maintaining the excitation wavelength
at 403nm. The spectra have three emission peaks at about 560 nm, 596 nm, and 643 nm
corresponding to the electronic transitions of *G;,—°H;,, ‘G;,—°H,, and *G;,—°H,,,
respectively. Among these electronic transitions, *G;,,—°H,,, (596nm) [reddish orange]
has an extreme radiative intensity compared to other electronic transitions *Gs,—°H,,
(560nm), and *G,,—°H,, (643nm) is in the visible range [36]. Thus, the electronic
transition *G;,—°H,,, is helpful for laser emission. By the selection rules [3], AJ=0,
1 for a magnetic dipole (MD) transitions and electric dipole (ED) transitions yield
to AJ< 6 expect J or J' = 0 when AJ=2, 4 and 6. Therefore, the electronic transitions
*G;,—°®H;,, (AJ=0) at 560nm, *G;,—°H,, (AJ=1) at 596 nm are MD transitions, and
*G;,—H,;, (AJ=2) at 643nm is ED transition. From the emission spectra, it is noticed
that with an increase in concentration from 0. 1 to 0.4wt%, the emission intensity
increases, and the highest output emission intensity is noticed for the 0.4 weight% of
Sm?**: PVA/PVP above that concentration quenching was observed and was shown in
Figure 8(b). This concentration quenching was noticed at 0.5wt % of Sm?®" ion con-
centration because of resonance energy transfer among the excited Sm** ions at greater
concentrations. Sm*": PVA/PVP blend polymer films equivalent energy level diagram
and their emission transitions are shown in Figure 9.

3.4.1. Decay analysis

The decay profile for the *G;,, state of Sm**: PVA/PVP polymer samples was measured
under an excitation of 400 nm wavelength and emission at 596 nm, presented in Figure
10. From the figure, it was noticed that the decay curves of the *G;, level had
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Figure 9. Energy level diagram showing emission mechanism and cross-relaxation Mechanism in

Sm3*: PVA/PVP blend polymer films.
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Figure 10. Decay profile of 0.1 to 0.5wt% of the Sm3*: PVA/PVP blend polymer films.

demonstrated a non-exponential nature because of the existence of non-radiative energy
transfer. Therefore, the decay time has been evaluated, and the values are 9.9ms for
0.1wt %, 8.8ms for 0.2wt %, 8.7ms for 0.3wt %, 8.1ms for 0.4wt %, and 7.7ms for
0.5wt % of Sm*: PVA/PVP polymers. In addition, it was noticed that the lifetime
values were decreased with an increase in Sm*®" ion concentrations because of energy
transfer beyond cross-relaxation and resonant energy transfer among Samarium ions.

3.4.2. Chromaticity color coordinates
The CIE chromaticity diagram (Commission Internationale deI’Eclairage) color coor-
dinates were evaluated from the emission spectra with CIE 1931 chromaticity for the
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Figure 11. CIE chromaticity diagram of the (a—e) 0.1 to 0.5 wt% Sm3*: PVA/PVP blend polymer films.

Table 4. CIE coordinates and CCT values of Sm3* ions in PVA/PVP blend polymer films at A, =
596 nm wavelength.

Name of the sample CIE color coordinates (x, y) cCT

0.1wt% Sm3*: PVA/PVP 0.5949, 0.4044) 1507

(
0.2wt% Sm3*: PVA/PVP (0.5920, 0.4072) 1535
0.3wt% Sm3*: PVA/PVP (0.5978, 0.4014) 1477
0.4wt% Sm3*: PVA/PVP (0.5969, 0.4023) 1486
0.5wt% Sm3*: PVA/PVP (0.5981, 0.4011) 1474

entire concentrations of Sm** ion in PVA/PVP polymer and shown in Figure 11. The
CIE color coordinates (x, y) and correlated color temperature (CCT) values were cal-
culated for the Sm*": PVA/PVP blend polymer films and are given in Table 4. “CCT
values signify the emergence of light as cool or warm. Usually, it is well-known that
the lamps with CCT < 3200 K emit warm light while those with CCT > 4000 K were
given cool white light” [36]. This work observed CCT values for the Sm*": PVA/PVP
polymer samples more than 4000K, which is helpful for warm white light. It was
noticed that the CIE values are positioned in the reddish-orange region equivalent to
*G;,—°H,, (596nm) electronic transition. So, the prepared Sm’": PVA/PVP blend
polymer films are relevant for promoting reddish-orange lighting devices.

4. Conclusions

The present work studied the structural and optical properties of Sm3*: PVA/PVP
blend polymer films. XRD studies revealed a decline in the degree of crystallinity
and crystalline size owing to Sm** ions merger in the PVA/PVP blend polymer. FTIR
analysis affirms the complex nature and interconnecting bond formation among the
PVA/PVP polymer and Sm’" ion. Reducing the indirect bandgap of pure PVA/PVP
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from 5.2eV to 4.7€V illustrates interactions among the PVA/PVP and Sm*" ion. The
refractive index enhances with the increase of Sm®" ion concentrations. The config-
uration of intermolecular interaction and complication involving PVA/PVP and Sm?**
was verified by using XRD, FTIR, and optical absorption studies. From the emission
spectra, Sm*: PVA/PVP blend polymer films show a significant emission peak at
596 nm (reddish-orange) with an excitation of 400 nm. Concentration quenching was
observed at 0.5wt% of Sm*: PVA/PVP polymers, which indicated that 0.4wt % of
Sm’* ion be the optimum concentration. Reddish-orange emission (0.5969, 0.4023 of
0.4wt%) possessed by these blend polymer films is also proved by CIE chromaticity.
From all these studies, it was concluded that Sm’*: PVA/PVP blend polymer films
were helpful in the development of optical devices.
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