Chapter 5

Chapter 5
Characterization of PAM/PEO Blends

Abstract

This chapter gives an account ofthe characteristics of PAM/PEO blend in different
weight proportion (70/30, 50/50 and 30/70) which is prepared by solution cast
technique. These blends are investigated by spectroscopic techniques like FTIR,
UV-Vis and RAMAN. Mechanical, Thermal and Morphological properties are also
investigated. The results obtainedfrom different characterization techniques show
the blending effect on different properties. These properties of PAM/PEO blends

are correlated with spectroscopic investigation.
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5.1. Introduction

Blending of polymers is an interesting as well as important route for providing new materials
with desirable properties with economically low cost [1]. The properties. of polymer blend can be
controlled by blend morphology, blend composition and its processing condition [2}. The study
of blend properties are very important to find its new applications in the field of biomedical and
pharmacy [3, 4]. Polymer compatibility is an important criterion when dealing with blends.
Polymer-polymer miscibility arises due to any specific interaction such as hydrogen bonding,

dipole-dipole interaction or charge transfer process for pure polymer mixtures [5-8].

Due to increase in the applications of polymer in biomedical field, study of water soluble
polymer like Poly (ethylene oxide) (PEO), poly (vinyl aleohol) (PVA), and poljacrylami‘de
(PAM) have great interest [9, 10]. It is important to note that there are only very few studies on
thei; blends. i%lyacrylamide is used in multitnde applications inc!u'ding water clarification,
“;'aste.water treatment, oil recovery, agriculture and biomedical applications [11-13]. The high
bio—adhesiyg property of acrylic polymers offers good prospects for using these polymers in
controlled arug delivery systems. for local applications [14, 15]. Structural and physical

properties of elements doped PAM are far studied [16].

.PEO- is semi crystalline synthetic poiymer. Because of its biocompatibility; it is used in many
biomedicgl devices including drug delivery and tissue replacement [17-19]. PEO/Starch blends
present great application in scaffolds for cell culture and tissue engineering [20, 21]. PEO has
moderate tensile .strength and it possesses good mechanical and electrical properties [221. Some
work is reported on optical and electrical properties of PEO based polymer electrolyte film [23-
25]. Ferreiro et. al. reported that, when there is a change in blend ratio of PEO/PMMA,

morphological transitions occurs [26, 27]. Chemical structure of PEO (presence of ether oxygen
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and -OH end groups) makes some possibilities of hydrogen bonds formation, as it was already
confirmed for e.g. PEO/poly (vinyl alcohol) and PEO/unsaturated polyester resin systems shows

hydrogen bonding interaction [28, 29].

PAM and PEO individually blend with other polymers but to the best of our knowledge, there is
no study of interaction of PAM and PEO polymer blends together. Only Vijayalakshmi et. al. has
been studied thermal degradation characterization of blend of PEO and PAM [30, 31]. So the
authors spot light on the preparation of solid films of PAM and PEO blends and also on the
structural, thermal, optical, mechanical properties and hxorphological study of thece blends. By
means of FTIR and Raman spectroscopy, authors gives information regarding the intermolecular
interaction between two polymer chains of PAM_‘Aand PEQ, which is quite helpful for the study of
compatibility and miscibility of blends and the results were correlated with the results. obtained

from the other characterization techniques.

5.2. Results and Discussion

5.2.1. FTIR Analysis

FTIR spectroscopy of blend films were carried out to detect peak shifts, which may be due to
interaction like hydrogen bonding between two polymers. Inffared, spectroscopy is a fundamentat
technique to find out the presence of hydrogen bond which is characterized by changes in
absorption bands of functional groups, which involved in the formation of hydrogen bond [32].
As absorption of the functional groups changes, it changes the force constant of donor and
acceptor groups and due to this, frequencies of stretching and deformation of these groups are

changing [32].
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Figure 5.1 FTIR Spectra of Pure and blend polymers (a) in the region of 600-3800 cm
(b) in the region of 1400-1800 cm !



Results and Discussion

Figure 5.1 shows the spectra of pure polymers and blend films. Peak values for pure and blend

polymers are shown in Table 5.1. PAM has two bands at 3315 em™ and 3212 em™ indicates N-H
stretching vibrations and absorption peak at 1651 cm™ is due to C = O stretching, a peak at 1607

cm™ is attributed to N-H bending and at 1447 em™ is due to C-N stretching vibrations [33, 34].

L 3o 303

Poly Ethylene Oxide has two strong absorption bands. at 3332 em™ and 3177 cm™ which
indicates -OH stretching vibrations and absorption band at 2881 cm™'is for asymmetric stretching

of —CHj; group. Peaks at 1610 cm™ and 1655 em™ indicate bound H,O solvent in. PEO palymer

-

matrix in crystal form [34].

Compared with the pure polymers, for PAM/PEO blends, the absorption bands at 3000-3600-

! corresponding to —OH and —NH stretching vibrations , the intensity of peaks decreases and

e’
clearly shifted peaks indicates the formation of strong intermolecular hydrogen bonding between
the —-CONH, group of Polyacrylamide and —OH grm'xp of Poly Ethylene Oxide. For 70/30- wt%
of PAM/PEO blend, this shift is. maximurn on higher wave number side, so it have stréﬁg
tendency for the formation of strong hydrogen bond [32, 35}. As we increase content of PEO in
the blend. the above peak intensity start decreasing and becomes very weak for 36/70 wt%. In
the region 1400 — 1800 cm™'we observed four important peaks. The C-N stretching vibration of
PAM shifted to higher wave number (1447 to 1469 cm’™') and the ~CH, scissoring vibration of
—CH,OH group of PEO also tends to shift towards higher wave number (1454 to 1469 cm™). The
N-H bending vibration of PAM is observed at 1607 cm™. For blends it also shift towards higher
wave number (1607 to 1620 cm™). Peak at 1651 cm’™, due to C=O stretching vibration of

~CONH, group of PAM is also shifted to higher wave number side to 1678 cm™'. These peaks

shifting observations supports the formation of hydrogen bonding between ~CONH; group of
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Table 5.1 Assignments of the FT-IR characterization of bands of the pure PAM, pure PEO
and PAM/PEO blend [16, 18, 36-38].
Wave no. Peak Assignment Wave no. Peak Assignment 70/30  50/50  30/70
(em™y (PAM) (em™) (PEO) (wt %) (wt %) (wi%)
857 C-C S}fmmemc 852 c-C S){mmetrlc 855 858 852
stretching stretching
956 _ o Asymmetric 966  -CH; rocking 974 974 956
stretching
1107  C-O-C stretching 1106  C-O-C stretching 1119 107 1093
1447  C-N stretching 1454  -CH, scissoring 1469 1457 1469
1607  N-H bending 1610 Bound H;O0 in PEO 1620 1609 weak
1651  C=O Stretching 1655  matrix as.solvent 1678 1654  weak
a3y CH Asymmetric aggr  CHAsymmetric o0, g03 875
. stretching stretching
N-H Symmetric " .
3212 . 3177  -OH stretching 3229 3195 wesak
stretching ‘
3315 |H Asymmetric 3332 -OH stretching 3371 3354 weak

stretching

PAM and —CH,OH group of PEO. In this region maximum peak shift is observed for 70/30 wi%
on higher wave fumber side. From all the blend spectra, peaks shift are observed for all blends,
indicating that the intermolecular interaction occurs between two polymer chains. But for 70/30
wt% of PAM/PEO blend, maximum peak shift on higher wave number side are observed due to

maximum intermolecular interaction. This indicates that the bond strength for 70/30 wt% is

increased.

Final conclusion from all FTIR spectra can be drawn is that intermolecular interactions of
hydrogen bonding with increasing bond strength between ~CONH, group of PAM and —~CH,OH

group of PEO were confirmed by FTIR spectra and it is mazimum for 70/30 wt%. Due to which

we are getting higher mechanical and thermal properties of blend films.
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5.2.2. UV-Vis Analysis

The absorption of light energy by polymeric materials in the UV-Vis region involves transition
of electrons in o, m and n-orbital from the ground state to higher energy states [43-45]. The
optical absorption method can be used for the investigation of the optically induced transitions
and can provide information about the band structure and energy gap in crystalline and non-

crystalline materials [46].

The absorbance process plays an important role in the optical properties. of the polymers. The

absorption coefficient was determined from the UV-VIS spectra using the formula:
a=A/d (b

Where A is the absorbance and d is the thickness of the film. The Tauc relation for dependence

of absorbance on photon energy is [47]:
a(v)y = B(hv - Eg)x/hv @y

Where a (v) is the absorption coefficient, Eyis the optical energy gap of the substance, h is
plank’s constant, v is the corresponding frequency, x is the parameter that gives the type of
electron transition. It was observed that two distinct linear relations were found for x =1/2
(Direct transition) and x = 2(Indirect transition), corresponding to different inter band absorption
processes and faétor B depends on the transition probability and can be assumed to be constant
within the optical frequency range [48, 49] E, is the optical energy gap. On the basis.of equation

2, direct and indirect band gap and absorption edge were determined.
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Absorbance and band edges

Figure 5.2 (a) shows the absorption spectra of the Pure and blended polymer films. From the
spectra, peak height increases, band edge increases and the absorption band is found to shift
towards shorter wavelengths with increasing the weight percentage of PEO.” The optical
absorption coefficient («) was determined from the absorption spectra using equation (1). The
plot of absorption coefficients (&) versus photon energy (4v) of the pure and blended polymer
films are shown in Figure 5.2 (b). The position of the absorption edge values were calculated by

extrapolating the linear portions of this plots to zero absorption values as shown in Table 5.2.

Direct and indirect optical band gap

The optical band gap of the Pure and blend samples was determined from the UV-Vis spectra.

The value of the optical direct and indirect energy gap is determined from the intersection of the

extrapolated line of the curves with the photon energy axis at zero absorption value. In an -

allowed direct transition the electron is simply transferred vertically from the top of the valence
band to the bottom of the conduction band, without a change in momentum (wave vector) [50].
For the determination of the direct optical band gap, (ahv)® was plotted as a function of photon

energy (hv) as shown. in Figure 5.2 {c).

In indirect band gap, a transition from the valence to the conduction band should always be
associated with a phonon of the right magnitude of crystal momentum [48]. For indirect
transition photon assistance requires. Indirect band gaps are obtained from the plots of (a/hv)'?
versus photon energy (4v) as shown in Figure 5.2 (d). The values of direct and indirect band gap
for the pure and blended films are listed in Table 5.2. From the Table 5.2, it is seen that direct and

indirect band gap increases with increasing PEO percentage.
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This increase in the optical band gap values is due to the formation of defects due to the
blending, and the interaction between the polymer chains [51-53] and the formation of some
bonds {54]. As the crystalline nature of the films increases, the charge carrier cannot finds a
continuous chain to travel which causes the increase in the band gap, which in turn shows the

effect of blending on the optical properties [48].
Activation energy

The optical activation energy can be determined using the Urbach rule {$5] as.

.

a = Bexp(hv/E;) : 3
Where B is a constant and Ea is the activation energy, i.e. the inverse slopes of the exponential

edge. The latter is interpreted as the width of the tail of localized states extending into the

forbidden band‘ gan from either the valence or conduction band [49].

]

The values of activation energy E, is determined by taking the reciprocals of the slopes of the
linear portions of plots of In & versus photon energy (Av) as shown in Figure 5.2 (e). The values of

E, for the Pure and biended doped films are listed in Table 5.2 and it increases with PEO wt%.

Table 5.2 Absorption edge, optical band gap (both direct and indirect) and activation
energy values of pure PAM, pure PEO and PAM/PEO polymer blend films.

Composition Absorption Direct Band i):‘ (::;'e:: g:g:vatmn
(PAM/PEO)  edge (V) ) (e‘g]’;
100/0 4.26 4.79 4.01 0.59
70/30 4.34 4.83 4.09 0.88
50/50 4.55 4.86 4.15 1.96
30/70 4.74 4.96 4.45 2.11

0/100- 4.83 5.07 4.59 238

129



" Results and Discussion

5.2.3. RAMAN Analysis

The Raman spectroscopy is a suitable and efficient method for the structural analysis of
polymers. It is possible to characterize molecular bonds in various phase and conformational
states with the help of Raman spectroscopy. If two polymers are fully or partially miscible then,
their Raman spectra have considerable difference in band position and shapes between the

spectra of blend and each of the pure polymers [39].

Distinctive differences between PAM and PEO can be observed from their Raman spectra as
‘sho’wn in Figure 5.3 (a, b).-Raman peak values for pure and blend polyiners are shown in Table
5.3. The bands near 854 cm’ corresponding to C-C stretching region of PAM. The bands at
1107 cm™' are attributed to the C-O-C stretching modes of PAM. The band near 1400 cm™ is
assigned mainly to the C-N stretching vibration and a band near 1711 cm™ is attributed to C=O

* stretching mode of the PAM polymer chain.

H

For PEO, it is possible to observe the intense bands at 847 cm™ and 1104 em™, corresponding to.
the stretching modes. of C-C and C-O respectively. The Raman band at 1336 em™, 1454 cm™
and 1633 cm™ is correspondingly assigned to the -CH, wagging, -CH, deformation and -CH,

twisting,

Peak shift is observed for all blends, which indicates the intermolecular interaction between two
polymer chains. Maximum peak shift are observed for 70/30- wt% of PAM/PEO blend due to
maximum intermolecular interaction. In the range of the stretching vibrations of the ~CHj; and —
CH3 groups, an increase in the PEO content causes an increase in the intensity of the line
assigned to the symmetrical vibration of the —-CH; group and a simultaneous monotonic shift of

the peak position of this line from 2919 cm™ to 2879 em™.
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Maximum peak shift is observed for 30/70 wt% on lower wave number side which indicates the
decrease in bond strength. A simultaneous decrease in the intensities of the lines peaked at 3259
em™ and 3270 cm™, which is assigned to the -NH, stretching of PAM and -OH stretching region
of PEO respectively. Which is confirmed the interaction between ~CONH; group of PAM and —
CH>OH group of PEO. For these groups, maximum peak shift to higher wave number side is

observed for 70/30 wt% (Table 5.3), which indicates the enhancement of bond strength.

We can see that for 30/70 blend ratio, peaks of ~-NH, stretching of ~-CONH, group of PAM and
~OH stretching of —CH>OH group of PEO is almost disappear, which reveals the interaction
between these two group of pure polymers. A peék at 1479 cm™ becomes prominent and intense
due to interaction, wf{ich means ~CONH; group of PAM convert into ~CH;NH, group due to the
interaction with —CH,OH group of PEO [40]. Peaks of C=0 stretching and —NH; stretching are
very weak, it also confirm our prediction. Frony all the Raman spectra, we concluded that

llydrogen bonding interaction at molecular level occurs between ~CONH-, group of PAM and

CH,OH group of PEO which confirmed FTIR results.

Table 5.2 Assignments of Raman bands of pure PAM, Pure PEO and PAM/PEO blends [37,

41-42}.
Peak Peak 70/30. 50/58  30/70
PAM Assignment PEO Assignment (wt%) (wt%) (wt%)

854  C-C stretching 847  C-C stretching 833 829 865
1107 C-O-Cstretching 1104  C-O stretching 1143 1086 1100
1336  -CHj waging 1300 1318 1290
1400-  C-N stretching 1454  -CH;deformation 1460 1450 1479
1711 C=0O Stretching 1633  -CH, twist 1686 1650 weak
2919  -CHpstretching 2894  CH; stretching 2919 2898 2879
3259  -NH;stretching 3270  -OH stretching 3323 weak weak
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5.2.4. Mechanical Analysis

Mechanical properties of PAM/PEO were taken to study the Max load, Ultimate tensile strength
(UTS), young’s modulus (Y.M.), stress at break, stiffness and elongation at break for pure and
blends films as shown in Figure 5.4. The mechanical properties in blends are changed, because
pure polymer matrix provided different cross linking density with different weight% of blended
polymer [56]. Those polymers, which have higher crystallinity, cross linking density or rigid
chain, they gain a higher strength and lower extensions and therefore polymers. with higher
young’s modulus and ultimate tensile strength valué will have lowér elongation value [56-58].
When we introduce PEO into PAM polymer matrix, mechanical properties of blends are greatly
influenced. From the graph our results also agrees with the above conclusion. For 70/30 blend

ratio the YM and UTS values are higher but have lower élongations value. Blend of PEO with

PAM successfully improved the mechanical properties. When PEO is blended with PAM,

L

5 Max foad {(x10° N} R
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Figure 5.4 Variation in Max load, Ultimate tensile strength, Young’s Modulus, stress at
break, Elongation at break, Stiffness as a function of PAM/PEO content
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interaction at molecular level occurs, which causes the enhancement in mechanical properties.
Enhancement in mechanical properties is due to the strong hydrogen bonding between ~CONH;
groups in PAM and —-OH group in PEO. This interaction becomes maximum for 70/30 wt%.
Therefore we obtain maximum value of mechanical properties. This can also be correlated with
IR analysis. As the maximum higher peak shift was observed for 70/30 wi% which indicates

strong bond interaction and hence increase in mechanical properties.

5.2.5. Thermo gravimetric Analysis

Thermogravimetric analysis (TGA) is the most suitable ‘methods for studying the thermal
properties of polymers. The TGA and derivative TGA (DrTG) curve provides information about
the nature and extent of deg_radétion of the polymers. The effect of blend weight percentage on

the TGA and DrTG of PAM/PEO blends are shown in Figure 5.5 {a, b). Detailed information of

thermograms is shown in Table 5.4 and Table 5.5.

An important thermal property is the temperature corresponding to the maximum rate of weight
loss (Ty), which is defined as the peak value of the first derivative of the TGA curve. T, was used
as a measure of thermal stability. The first derivative curves for pure PAM, pure PEO and their

blends are shown in Figure 5.5 {b) and their T, values are listed in Table 5.4.

Thermal stability of blend is higher than the pure PAM because T, shifted towards higher
temperature. T, was a maximum for 70/30 wt %, so this blend ratio is more thermally stable.
This higher thermal stability was observed for 70/30 wt % biend sample by TGA and DrTG were
due to the intermolecular cross linking reaction which gave highly compatible impact blend

system [59, 60].
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Figure 5.5 (@) TG of pure PAM, pure PEO and blends (b) Dr TG of pure PAM
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Table 5.4

Table 5.5

TG and DrTG data of Pure PAM, PEO and their blended samples

Temperature(°C)
PAM/PEO
Starting Ending T,
184 220 203
100/0 230 369 294
377 489 415
190 254 218
70/30 263 335 308
350 503 391
150 253 214
50/50 262 331 302
341 457 385
130 238 214
30770 248 403 357
0/100 183 21%9' 216
260 328 305
336 443 383

Effect of the Blend Ratio on the Temperatures Corresponding to Different
Percentage Weight Losses in PAM/PEO Blends

PAM/PEQ  T3(°C) Tw(°C) Tse(°C) Rsoo(%)

Blend ,
100/0 200 311 334 9.77
70/30 304 330 361 17.75.
50/50 300 329 358 15.19
30/70 284 305 321 0.15
0/100 337 363 376 12.50
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Table 5.5 gives an idea about the effect of the blend ratio on the temperature corresponding to
different weight losses (viz. T3 = temperature corresponding to 30 wt % degradation, and so on).

It is observed from the table 5 that the 70/30 wt% had maximum temperature value for different

weight losses. So we can conclude that the 70/30 wt% have greater thermal stability as compared

to pure component. Rsqp indicate the residue value of polymer content at 500 °C. This value was

also higher for the blend ratio of 70/30 wt%. From TGA, we conclude that the thermal stability

regions of the blended samples were higher than the PAM and stability enhanced by increasing

PEO content in PAM polymer matrix and it becomes. more sta.bl-fa for 70/30 wt%. The thermal
stability regions of the hlended samples were higher than the PAM and stability enhanced by
increasing PEO content in PAM polymer matrix and it becomes more stable for 70/30 wt%. This
indicates the possibility of a stfong bonding between PAM and PEO due to -CONH; groups in

PAM and -OH greup in PEO, which is also confirmed by our FTIR study.

5.2.6. Differential Scanning Calorimeter Analysis

To get the information regarding the different phase transitions temperature, DSC measurements
have been carried out on the prepared samples. The DSC plot of the investigated (PAM/PEOY
polymer blend is shown in Figure 5.6 (a). The melting temperature Ty, of the polymer blends
depeﬁds on the PEQ concentration. The melting temperature (Ty,) for pure PEO is observed
around 67.65 °C where as it is shifted to 64.88, 67.20 and 72.09 °C in 70/30, 50/50 and 30/70
wt% of PAM/PEO blend films, respectively. DSC provi‘des; a quick method for determining
polymer crystallinity. PAM does not showed melting peak in the DSC operation range, so heat of

fusion values calculated from the melting peaks were considered for PEO portions.

The crystallinity (y.) of PEO in blend films was calculated from DSC data according to the

following equation X = an/y,, aH, [61]. Where, AHy is heat of fusion or melting enthalpy for
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per gram of 100% crystalline PEO(=213.7 J/g) [62]. fw is the weight fraction of PEO and API is
heat of fusion or melting enthalpy of blend sample. The calculated melting enthalpy and the
value of degree of crystallinity yc (%) is shown in Table 5.6. In the present investigation, the
degree of crystallinity of (PAM/PEO blend) polymers increases with concentration of PEO

increases. The increment of crystallinity of polymer blends show that the PEO interacts strongly

with the PAM.
Table 5.6 Tm (°C), AH (J/g), *c (%), of PAM/PEO Blends
PAM/PEO o
blend (wt%) Tm (°C) AH (Jg) Xc (%)
100/0
70/30 64.88 86.58 12.16
50/50 67.20 113.2 26.49
30/70 72.09 89.59 29.35
0/100 67.65 124.2 58.12
@ e ® R' value = 091
7050
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3
% 40
i_:, q 20
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2 7,0
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(i t
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Figure 5.6 (a) DSC curve of pure PAM, pure PEO and blends (b) Dependence of
ﬁl—P_lf._O_)_""'l'_n?\rl)'IEﬁaTWith (pJ,AM for PAM/PEO blends
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From the Flory-Huggins theory, Polymer-polymer interaction parameter can be calculated. with

the help of below Nishi-Wang equation [63]:

1 1 _[ R Vpso

X1z $F
VPAMAHPEU] 12 TraM

Tmweoy  Tmpiend)

Where Vpgo and Vpaym is the molar volume of the repeating unit of the polymer; AHpgo is the
melting enthalpy of fully crystalline PEO; ¢ is the volume fraction; ;- is the polymer-polymer
interaction parameter, R i's the universal gas constant. From the above parameter for the blends
and the evaluatioh of polymer -polymer interaction and hence miscibility of the system were
performed. Tt Ac:an be shown that negatives values for the )2 are correlated to existence of

interactions between the polymers, thus resulting in the miscibility of the system.

- . 1 1 ' -~ . . Y
Figure 5.6{b} shows the curve of —- vs ¢Eam. Tue slope of the line is. related to
TmpEo)  Tm(blend)

the value of y;2. If the negative slope is obtained then value of > is negative which reveals the
system is miscible. For PAM/PEO blend the interaction parameter y;; was calculated using

below parameter.

R =8.314 J*K 'emol™,

AHpgo = 7.6 JoK smol™,
Vpeo= 403 x 106 m**mol™,
Vpam= 24.09 x 106 m’»mol™

The value of y;2 is equal to — 203.7 so the negative value for y» indicated miscibility of

polymers.
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5.2.7. Scanning Electron Microscopy

Figure 5.7 (a-e) shows scanning electron micrographs of the fracture surfaces of PAM and PEO

and PAM/PEO blend with different composition. SEM micrographs clearly show the changed

surface morphologies of the different blends as compared to pure pblymers. As shown in Figure

5.7 (a, e), surface of PAM and PEO are very smooth, showing only a limited number of small

particles dispersed along the micrograph. As we increase the fraction of PEO in the PAM
polymer matrix, surface appears heterogeneous due to enhanced volume fraction of polymer.
From the ble'nd’s micrographs, (Figure 5.7 (b-d)), we conciudé& tlial, as we added PEO in PAM
polymer matrix, polymer chains form irregular shaped clusters. But for 70/30 wt% quite

homogeneous surface obtained with good dispersion of PEC. This may be attributed to the

formation of hydrogen bonding between two polymers [64]. This also confirmed our FTIR

results. From Figure 5.7 (c, d) surface appears packed in, separated domains and porous for 50/50
wt % and 30/70 wt %. While from Figure 5.7 {b) sur'face‘sh are qliite homogenously dense and
much reduced domains with good dispersed PEO particle in PAM ?élymer matrix, which show
the maximum strong intermolecular interaction between PAM aﬁa PEO for 70/30wt%, which is
also correlated with DSC resuit. Crystallinity is increases as percentage of PEO increases, so we
get rougher surface for 50/50 and 30/70 wt% other. than 70/30 wt%. From SEM.  micrograph
70/30 wt% biend is miscible so hydrogen bond taking place[64]. Hence 70/30 wt% had more
thérmally stable and have higher mechanical properties. These results aiso correfated with FTIR

conclusion.
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Figure 5.7 Scanning Electron Micrograph of (a) Pure PAM (b) 70/30 (c) 50/50 (d) 30/70
(e) Pure PEO

5.3. Conclusions

FTIR and Raman analysis showed that when PEO blend with PAM, blend components exhibited
significant interaction with each other via hydrogen bonding between -CONH:2 groups in PAM
and -CH20H group in PEO. This intermolecular interaction is maximum for 70/30 wt% which
exhibited the strong bond interaction and due to this it has maximum thermal and mechanical
properties. Optical spectra provide proof for interaction between PAM and PEO. The shift ofthe
absorption edge in the blends reflects the variation in the energy gap which arises due to the
intermolecular interaction between PAM and PEO. DSC analysis showed the increment of
crystallinity as increases PEO wt% and also the negative value for polymer-polymer interaction
parameter X12 indicated miscibility of polymers. SEM micrograph also showed the good

dispersion and homogeneity for 70/30 wt% of PAM/PEO blend. Miscibility of the polymer is
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also confirmed by SEM micrograph. So from this study we concluded that blend of PAM/PEQ

with 70/30 wt% is most suitable and compatible with most enhancing properties.
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