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Poly(o-toluidine) (POT) and polyt+-toluidine) (PMT) blends with polystyrene of five different compositions were
prepared by solution blending using THF as the solvent in which both the POTzHINCPMT-HNQ bases are

almost completely soluble. The blends have been characterized by spectral, thermal and electrical measurements.
The results suggest that blend formation occurs at all compositions presently studied. The thermal stability of the
respective blends is higher than that of the POT—HMaGd PMT—HNQ salts. The maximum conductivity of the

blends is 9.2< 10™*S cmi L. The results show that POT/PMT can be blended with up to 30% wt/wt of polystyrene
without a significant drop in its conductivity® 1998 Published by Elsevier Science Ltd. All rights reserved.
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INTRODUCTION subsequently converted to the salt form by doping with
HNOs. The blends have been characterized using spectral
methods such as u.v.—vi&Ti.r. and e.p.r., thermal methods
such as t.g.a., d.t.a. and d.s.c., electrical methods such as
conductivity and dielectric constants and mechanical
strength measurements.

Within the class of conducting polymers, polyaniline is

unique in that its electronic structure and electrical proper-
ties can reversibly be controlled both by oxidation and
protonation. Because of the wide range of associated
electrical and optical properties, coupled with excellent
environmental and thermal stability, polyaniline has

attracted much attention as a material for potential use in EXPERIMENTAL

a variety of applications such as optoelectronic devices, . - -

: ; .. Five poly(-toluidine) (POT) and polyt+-toluidine) (PMT)
batteries, sensors, etc. Recently, conducting polyaniline . e )
blends and composites have received greater attention duéa!ts Wer? pfepar%d by chhemIﬁa(l:IOﬁdza(g}l/eS%olym(;rgatlon
to their easy synthesis and excellent electrical and optical gilggcEgggglgﬁ%CITﬁesggltsa\?vere c'on\tgértez i r?t’o baaseAS by
properties combined with good mechanical strength. I dedoping with NHOH. The solubility of the polymer base

Preplaration methods for blends include mechanica was found as follows: 2 g of the base was dissolved in
mixing~, casting of a solution containing the components 100 ml of THF under vigorous stirring for 6h and the

of the blend or polymerization of aniline in the presence of luti filtered usi iahed G4 sintered
an inert polymer. In the last method, polymerization can be solution was THered using a pre-weighe T sintere
achieved either chemicaflyor electrochemicalfy The  funnel. The amount of the polymer base which dissolved in
chemical method also includes techniques such as emuI-Tngé Q'YeF’,‘O$ E'eg?ntlhgs;s, .arF()aO?_s fo”%WOSH POO;_EH‘NO
sio® and dispersioh While polyaniline blends have (OT g),SO 0_24 '(P.OTg),PO 0_(%6 'PM'I(' .HNg),
received greater attention, there seems to be hardly anyP1 99_|_b_ PT\/I(T. HCg:lI),l 97 _'HPl\flT( .C g(%'OH 639 Q’_
report on poly¢/m-toluidine) blend$. Solution blending is (1.99 g); ~HCI(1.97 g); ~ChC (0.39 9);
PMT-H,SO, (0.11 g) and PMT—-HPO, (0.07 g). As the

the most convenient of the above mentioned methods to . . ;
prepare polytoluidine blends. Generally, the conductive \Slglrl;/blrtl;[ghOfazg-l;H:Ncoqngﬂgt:?/?tﬂy-rt_):‘-”t\lh% blfé(?rs_ 'SJ gﬁés
form of polytoluidine is difficult to use for making blends PMT—HNO; salt€is also the highest, HNQwas used for

since it is insoluble in common organic solvents. However, the synthesis (doping) of the salts as well as for doping the
we observed that polytoluidine bases are more soluble thanblendys ping ping

their salts in tetrahydrofuran (THF).

The POT base and PMT base prepared from POT—-ENO Preparation of POT—HN@base and PMT—HN@base

and PMT—-HNQ salts, respectively, are more soluble in .. . . -
THF when compared to other bases. The polystyrene _O-Toluidine (Loba Chemie, India) andm-toluidine

(PS) is also soluble in THF. We have prepared the POT— (Fluka) were double distilled under vacuum. Ammonium
PS and PMT—PS blends by solution blending. They were Persulphate (Ranbaxy, India) and nitric acid (Merck) were
analytical reagents. Double distilled water was used.

To a 1 M HNG; solution containingp-toluidine (0.1 M)

*To whom correspondence should be addressed (Tel.: +91-80-3092382; Maintained at @, an aqueous solution of ammonium
fax: +91-80-3341683; e-mail: dns@hamsadvani.serc.iisc.ernet.in) persulphate (0.1 M) was added dropwise. During the
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addition of persulphate, the temperature of the reaction ' T T T T T
mixture was maintained within= 1°C of that of the ice bath
and then kept at TC for 24 h. The total volume of the
reaction mixture was 2 |. Polg{toluidine)-HNGQ; (POT—-
HNO,) salt was then washed with 2 | distilled water and (a)
then with 1 | methanol. The POT-HNGalt was dedoped
in 2 1of 0.5 M NH,OH and kept overnight with stirring. The
POT-HNG; base obtained was filtered, washed with 250 ml
of 0.5 M NH;OH and dried in vacuum. The polyf
toluidine)-HNQ; (PMT-HNG;) base was also obtained
using the above procedure.

Preparation of the POT—PS and PMT—PS blends /

In a typical experiment, 1 g of the polymer base was (b)
dissolved in 50 ml of THF under vigorous stirring. This
solution was added to 50 ml of THF containing 1 g of PS.
The mixture was stirred for 1 h and it was then added to 1 |
petroleum ether (non-solvent) and kept aside for 2 h. The
blend that precipitated was filtered and dried under vacuum
for 24 h. By this method, PS blends containing 10, 30, 50, 70
and 90% wt/wt of POT/PMT base were prepared. The yield
for the blends was calculated from the amounts of the
polymer base and PS used. The blend was doped by (c)
treatment with 250 ml of 1.5 M HNgXor 4 h under stirring.
The salt form of the blend was dried in vacuum and they are
distinguished using the initial percentage wt/wt of the
polymer base and PS employed. For example, the blend
POT(10)-PS(90) indicates that 10% of the POT base was
taken initially for the preparation of the blend.

Transmittance (°/o)

>

Measurements

The FTi.r. spectra of the samples were recorded using a
Bruker FTi.r. Multiscan 15 Sf Il instrument employing a
KBr pellet technique. The u.v.—vis. absorption spectra of the
samples were measured using an Hitachi U3400 spectro-
photometer. The samples were dissolved in dimethylsulph-
oxide (DMSO) and then filtered. The filtrate was used for ! | ! | ! !
recording the spectra. For each sample, the spectra were 2000 1500 1000 500
recorded for two different portions for consistency. The Wavenumber, cm™!

e.p.r. spectra were obtained for the solid samples using_. .

Varian E109 spectrometer operating in the X-band. The g;?tu;dl(c)': ,I'ér' spectra of (a) POT(50)-PS(50) blend, (b) POT-HNO
samples were evacuated before recording the spectra to

remove moisture. They values, line widths and spin

concentrations of the samples were determined using )

charred dextrose as the standdtdThe t.g.a. and d.ta. Powder to a pressure of 50 kN. The mechanical strength of
thermograms were recorded using an STA-1500 thermal the pellets was determined using a Shore-D hardness_tester
analysis system (Polymer Laboratories, USA) in air atmo- (C.V. Instruments, UK). The pellets were of equal weight
sphere up to 90C and at a heating rate of XD min~*. The and pressed at a pressure of 50 kN.

d.s.c. measurements were carried out in oxygen atmosphere

ata heatir_1g rate of 2C min~* from ambient temperature 10 RESULTS AND DISCUSSION

30C0°C using a DuPont 9900 TA system. The electrical

conductivity of the samples was measured at ambient Spectroscopy

temperature using the four-probe method (pressure contact) FTi.r. spectra. The characteristic i.r. peaks of polystyr-
on pressed pellets obtained by subjecting the powder to aene (PS), POT-HN®, PMT-HNG; salts and their blends
pressure of 50 kN. The error in the resistance measurementare presented ifable 1 The i.r. spectra of the POT(50)-
under galvanostatic conditions using a Keithley Model 220 PS(50) blend, POT—HNgsalt and PS are shown Figure
programmable current source and a Keithley Model 195A 1. The i.r. spectrum of POT—HNgsalt (redoped) exhibits
digital voltammeter is estimated to be less than 2%. The six principal absorptions at 1585, 1490, 1385, 1212, 1153
reproducibility of the results was checked by measuring (i) and 807 cm® as observed for polyaniline—HCI sHlt The

the resistance twice for each pellet, and (i) the resistance forhigh frequency bands at 1585 and 1490 ¢nwhich are of

a batch of two pellets for each sample. The dielectric data nearly equal intensity, correspond to the C—C (or C—N)
for the samples were obtained using a Keithley Model 3330 stretching and in plane C—H bending modes, respectively.
LCZ meter at ambient temperature at four frequencies: The 807 cm* band is assigned to the out of plane C—H
120 Hz, 1, 10 and 100 kHz. The densities of the blends were bending mode. In addition, there is a weak broad band
estimated for the pressed pellets obtained by subjecting thearound 1300 cm' assignable to the N—H bending. The i.r.
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Table 1 The i.r. peaks and absorption maxima of POT-PS and PMT-PS

blends

System Nmax (NM) IR peaks (cr?)

Polystyrene (PS) — — — 750 s 690 m

POT-HNG; salt 313 620 1384vs — —

POT-HNG; base 313 610 — — —

POT(10)-PS(90) 311 605 1385w 758s 696 vs

POT(30)-PS(70) 310 620 — — — _

POT(50)-PS(50) 313 625 1384vs 748w 696 m *

POT(70)-PS(30) 310 625 — — — 3=

POT(90)-PS(10) 314 620 1384vs — 698 w 2
o

PMT-HNO; salt 314 615 1384vs — — 2

PMT-HNO; base 314 610 — — — 5

PMT(10)-PS(90) 310 610 1385w 755s 696 vs S

PMT(30)-PS(70) 310 610 — — — ~ (a)

PMT(50)-PS(50) 314 615 1384s 744w  694s g

PMT(70)-PS(30) 315 620 — — — <

PMT(90)-PS(10) 315 615 1384vs — 694 w §
2
<

(b)
spectrum of polystyrene exhibits characteristic bands at
1600, 1493, 757 and 698 crh

The i.r. spectra of POT-PS and PMT-PS blends of (c)
different compositions have been analysed by monitoring
the relative intensities of the peaks at 757 and 698'cm
which are characteristic of polystyrene and the 1385%tm L
band characteristic of POT-HN@nd PMT-HNQ salts. ‘
The i.r. spectrum of the POT(10)-PS(90) blend almost 300 WSO? th?(oo y S0
resembles that of polystyrene. The 1385 Crabsorption avelengthtnm
characteristic of POT—-HNOis observed as a very weak rigyre 2 U.v.-vis. spectra of (a) POT-HNg3alt, (b) POT-HNGbase
band. With an increase in the amount of POT in the blend, and (c) POT(50)-PS(50) blend
the intensities of the bands due to polystyrene decrease. For
example, the spectrum of the POT(50)-PS(50) blend
shows the 1384 cil absorption as a very strong band U.V.-visible spectra. The POT-HNQ, PMT—HNG;
while the 748 and 696 cint bands appear as weak and salts and their bases as well as the blend samples were
medium intensity, respectively. For the POT(90)-PS(10) dissolved in DMSO. The absorption spectra were recorded
blend, the characteristic bands due to POT are observed agor the DMSO solutions and the absorption maxima are
in the case of POT—HN@and the bands due to polystyrene given inTable 1 As representative systems, the absorption
are greatly decreased in intensity. The i.r. spectrum of spectra of the POT-HN{salt, POT-HNQ base and
PMT—-HNG; salt is similar to that of POT—HNgsalt. The POT(50)—PS(50) blend are shownRigure 2 The absorp-
i.r. spectral features of POT—-PS and PMT-PS blends aretion spectrum of POT—HNgbase exhibits two bands at 313
quite similar Table 1. As the i.r. spectra of the POT-PS and 610 nm. The POT—HNgsalt also exhibits only two
and PMT—-PS blends exhibit bands characteristic of both bands at 312 and 620 nm. The u.v.—vis. spectrum of the
polystyrene and POT/PMT, it can be concluded that POT-HNG; base in DMSO acidified with HN@shows
formation of blend occurs at all compositions employed in three bands around 325, 420 and 830 nm. Since POT-
the present study. HNO; salt shows only two bands, it indicates that some

Table 2 The e.p.r. parameters of POT-PS and PMT-PS blends

System g value Line width (G) Spin conc. (spins’b A/B ratio
POT-HNGQ, salt 2.0021 1.6 5.5% 10%° 1.0
POT-HNGQ,; base 2.0033 8.0 2.78 10Y 1.0
POT(10)-PS(90) 2.0031 2.8 1.8010" 1.0
POT(30)-PS(70) 2.0026 1.3 1.4910%° 1.0
POT(50)—PS(50) 2.0022 1.7 1.6810% 1.0
POT(70)-PS(30) 2.0027 1.5 2.2610% 1.0
POT(90)-PS(10) 2.0027 1.0 4.9010% 0.9
PMT—HNO; salt 2.0019 2.0 9.1% 10%° 1.0
PMT—HNO; base 2.0039 8.0 3.6% 10" 1.0
PMT(10)—PS(90) 2.0035 25 5.28 10%° 1.0
PMT(30)—PS(70) 2.0029 15 9.65 10%° 1.0
PMT(50)-PS(50) 2.0024 1.5 1.20 10%° 1.0
PMT(70)-PS(30) 2.0029 1.7 3.2010%° 1.0
PMT(90)-PS(10) 2.0026 1.0 8.44 10%° 1.0
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given in Table 2 The ambient temperature e.p.r. spectra
of POT-PS and PMT-PS blends exhibit a single signal
without hyperfine structure as observed for POT-HNO
PMT—HNO; salts and their bases. As representative
examples, the e.p.r. spectra of POT-HNE&xalt, POT-
HNO; base and the POT(50)-PS(50) blend are shown in
Figure 3 As noted fromTable 2 the g values of the POT
salt and its base are close and thereforegthialues can not

be used to determine whether POT is present in the blend in
9= 2.0021 the salt form or base form. Thg values for the POT—-PS
AH=1.66 blends lie in the range from 2.0022 to 2.0031 and Al
peak ratios are close to unity indicating that the spins are of
free electron type. The line widths (1.0—-2.8 G) are close to
that of pure POT-HN@salt indicating the presence of POT
salt in the blend. The spin concentration of the POT(10)—
PS(90) blend (1.8 10" spins g?) lies in-between that of
the POT—HNQ salt and its base. The spin concentration
increases with an increase in the amount of POT in the blend
and then becomes nearly constamt10?’ spins g?*). The
e.p.r. characteristics of PMT—PS blends are similar to
those of POT-PS blend3gble 2.

(a)

Intensity (arb.units)

Thermal stability

T.g.a. and d.t.a. thermogramsThe t.g.a. and d.t.a. ther-
mograms for POT—-HNg PMT—HNG; salts, their bases,
polystyrene, POT—PS and PMT-PS blends were recorded
in air atmosphere and the percentage weight loss and corre-
sponding temperature are givenTable 3 As representa-
tive systems, the t.g.a. and d.t.a. thermograms of POT—
Magnetic Field (G) HNO; salt and POT(50)-PS(50) blend are shown in
Figure 4 For POT—-HNQ salt, the t.g.a. thermogram exhi-
bits a three-step weight loss in the range 30-800n the
first step, loss of moisture occdfs The second step is due
to the elimination of acid dopant and correspondingly a
amount of base is present along with the salt. The POT—PSweak exotherm is found around T€5 The third step
blends exhibit two bands around 310—-314 and 605—-625 nmends at 30TC and the corresponding exotherm appears in
confirming the presence of POT base in the blends. Thethe d.t.a. near 27C. During the third step, the elimination
u.v.—vis. absorption spectra of the PMT—PS blends are of oligomers is expected. The degradation of POT-HNO
similar to those of POT-PS blend&gble J). salt commences at 380, complete weight loss occurs at

65C°C and the d.t.a. exhibits a very broad exotherm around

E.p.r. spectra. Theg value, line width, spin concentra- 48C°C. The t.g.a. of the POT—HN{base reveals that it is
tion and A/B ratios of POT—PS and PMT-PS blends are stable upto 31T. Complete weight loss occurs around

Figure 3 E.p.r. spectra of (a) POT-HN@alt, (b) POT-HNQbase and
(c) POT(50)-PS(50) blend

Table 3 The t.g.a. and d.s.c. data for POT-PS and PMT—-PS blends

System Temp°C) and % weight loss Exo
1st Step 2nd Step 3rd Step Peak tefi) ( Enthalpy (J g%

POT-HNG; salt 30-145 145-185 185-300 160 2930
8.5 7.0 45

POT(10)-PS(90) 30-140 140-325 — 170 300
5.0 25 —

POT(50)-PS(50) 30-140 140-180 180-310 170 455
4.0 45 6.0

POT(90)-PS(10) 30-140 140-185 185-285 170 470
7.5 7.4 3.3

PMT-HNO; salt 30-145 145-170 170-300 160 2890
20.0 6.5 7.0

PMT(10)-PS(90) 30-130 130-340 — 175 290
45 3.0 —

PMT(50)—-PS(50) 30-135 135-190 190-325 175 385
3.0 3.0 4.0

PMT(90)-PS(10) 30-115 115-190 190-290 175 520
5.5 8.3 3.0

6822 POLYMER Volume 39 Number 26 1998



Poly(o- and m-toluidine)-polystyrene blends: J. Anand et al.
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Figure 4 T.g.a. and d.t.a. thermograms of (a) POT—H]\galt and (b) POT(50)-PS(50) blend

590°C and the d.t.a. exhibits an exotherm around°@0  POT(90)-PS(10) blend and goes to completion around
The t.g.a. of PS reveals that it is stable upto Z7%and 65C0°C. Thus the temperature for the onset of degradation
the degradation is complete near 460 decreases with an increase in the POT content in the blend
A two-step weight loss is found for the POT(10)—PS(90) indicating that the thermal stability of the POT—PS blends
blend. The first step is due to loss of moisture, while the increases with the amount of PS. The thermal behaviour of
second step could be attributed to the loss of acid dopantPMT—PS blends is similar to that of POT—-PS blends
from the POT. The d.t.a. shows a weak exotherm around (Table 3.
33C°C. The decomposition begins at 325and goes to
completion around 53C. The d.t.a. shows a sharp D.s.c. thermograms.The d.s.c. thermograms of the
endotherm near 406 and a broad exotherm at 505 On POT-PS and PMT-PS blends were recorded from ambient
the other hand, a three-step weight loss is noted for temperature to 25C€ under oxygen atmosphere. The d.s.c.
POT(50)-PS(50) and POT(90)-PS(10) blends. The d.t.a.thermograms of POT—HNgsalt and the POT(50)-PS(50)
for these two blends shows a sharp exotherm arountiC350 blend are shown ifrigure 5as representative systems. The
and a broad one near 5@ and the position of the peak d.s.c. thermogram of POT—HNOsalt shows a weak
maxima seems to depend on the blend composition. Forendothermic peak around @D due to dehydration and a
example, for the POT(50)—PS(50) blend the d.t.a. exhibits sharp exothermic peak around 160with an enthalpy
exotherms around 360 and S@0and for the POT(90)—  value of 2930 J g* corresponding to the oxidative degrada-
PS(10) blend, around 325 and 580 For the POT(50)— tion. The d.s.c. thermograms of POT-PS and PMT-PS
PS(50) blend, in the third step, the loss of oligomers is blends also show a weak endothermic peak around 50—
expected. The onset of degradation takes place ned€310 70°C and a sharp exothermic peak near°TZ.0rhe exother-
for the POT(50)-PS(50) blend and around ZB3%or the mic peak temperatures and the corresponding enthalpy

30 8

20—

10

Heat Flow (Wig)
Heat Flow (W/g)

(0] 50 100 150 200 250
Temperature (°C)

Figure 5 D.s.c. thermograms of POT-HNQ@alt (—) and POT(50)-PS(50) blend (- - -)
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Table 4 The conductivity, yield (%) and density of POT—PS and PMT-
PS blends

System Conductivity Yield Density
(Scm™) (%) (gcm™)
POT—HNO; salt 1.7x 1078 98.6 1.14
POT(10)-PS(90) <1078 94.0 1.01
POT(30)-PS(70) 2.X107° 85.9 1.02
POT(50)-PS(50) 7.x 1074 92.8 1.08
POT(70)-PS(30) 9. 107 835 1.10
POT(90)-PS(10) 9.x 107 88.9 1.13
PMT—HNO; salt 1.5% 1072 99.3 1.16
PMT(10)—PS(90) <1078 96.2 1.01
PMT(30)-PS(70) <1078 80.3 1.04
PMT(50)—PS(50) 2.6< 107° 84.3 1.07
PMT(70)-PS(30) 1.8 107 80.7 1.14
PMT(90)-PS(10) 4% 1074 86.9 1.15

values for POT—PS blends are listedTiable 3 The peak

and PMT(30)—PS(70) blends are insulatofalfle 4. The

conductivities of the PMT—PS blends are lower than those
of the corresponding POT—PS blends suggesting that POT
is a better system than PMT to make blends by this method.

Dielectric measurements.The dielectric constantz(’)
measurements can be used to identify the mechanism of
charge transport. For band transpart, is negative. This
corresponds to retardation of the current response due to
inertial mass of the carriers. The value of negatiyeis
limited by the rates of relaxation processes or by the fre-
guency used for measurement. In the hopping regime, elec-
trons remain in a localized states: at low frequency and they
follow the variation of the external field. For this situation,
g, is positive and proportional to the square of the size of
the localized state. In the critical regime for the states near
the mobility edge anomalous diffusion takes place apd
has a Iar%e positive value (referred to as ‘the dielectric cat-

temperatures for the POT—PS blends are higher than thosestrophe’j2

of the POT—HNQ salt indicating that the blends are more

The dielectric constant,” and dissipation factor (tas) of

stable than the POT salt. The heat released by POT blendgshe POT-PS and PMT—PS blends are givefiable 5 The
increases with the amount of POT in the blend. The d.s.c. values given are for PS blends containing 10, 50 and 90%
thermograms of PMT—PS blends are similar to those of initial wt/wt of the conducting polymer base as only these

POT-PS blendsTable 3. The energy released by POT

values show significant variation. The¢ and tans values of

blends is lower than that of the corresponding PMT blends. POT(10)-PS(90), POT(50)-PS(50) and POT(90)-PS(10)

Electrical properties

Conductivity. The conductivity values of POT—HNO
and PMT-HNQ salts and their blends containing PS are
presented infable 4 For the POT(10)-PS(90) blend, the
conductivity is less than I¢ Scm™ and therefore this

composition is not suitable for applications. The onset of

conductivity occurs for the POT(30)-PS(70) blend (X2
107° S cm™). With an increase in the amount of POT in the

blends decrease with an increase in frequency similar to
those of POT-HN@ salt. For example, the,” values for
the POT(10)—PS(90) blend at 120 Hz, 1, 10 and 100 kHz are
2.59 x 10% 1.52 x 10% 1.13 X 10* and 9.61x 10°,
respectively, and the corresponding tamalues are 9.51,
2.19, 0.43 and 0.29.

Blending with POT results in the drastic enhancement
of &/ and tans for PS. For example, the,’ and tans
values for P& at 10 kHz are 2.56 and % 107> while

blend, the conductivity increases and then remains almostthe corresponding values for the POT(10)-PS(90) blend
constant. For example, the conductivities of POT(70)— are 4.15 and 4.0x 102 The ¢, and tans values of the

PS(30) and POT(90)-PS(10) blends are .00 and
9.2 X 10°*Scm?, respectively, and these values are
close to that of the pure POT—-HNGQalt. Thus the POT-
HNO3 salt can be blended up to 30% with polystyrene with-
out affecting its conductivity significantly to improve its
mechanical strength. The conductivity of PMT—HRM&xIt

is close to that of POT—HN@salt. The PMT(10)—-PS(90)

POT-PS blends increase with the amount of POT in the
blends. For example, the,’ values for POT(10)-PS(90),
POT(50)-PS(50) and POT(90)-PS(10) blends at 10 kHz
are 4.15, 7.77< 10° and 8.10% 103 respectively. The
corresponding tah values are 4.0< 1072, 7.36 and 8.42.
The dielectric constant and téanfor the POT(50)—PS(50)
and POT(90)-PS(10) blends could be measured at higher

Table 5 The dielectric constank(’) and dissipation factor (ta¥) of POT-PS and PMT-PS blends

g,/ and tand
System 120 Hz 1kHz 10 kHz 100 kHz
POT-HNQ; salt 2.59x 10* 1.52x 10° 1.13x 10° 9.61x 10°
9.51 2.19 0.43 0.29
POT(10)-PS(90) 5.25 452 4.15 4.00
0.12 0.06 0.04 0.03
POT(50)—PS(50) — — 7.7% 10° 4.80% 10°
— — 7.36 0.86
POT(90)—PS(10) — — 8.1& 10° 5.30x 10°
— — 8.42 211
PMT—HNO; salt — — 7.99x 10° 2.45x 10*
_ — 7.43 1.04
PMT(10)—PS(90) 1.46¢ 10 1.44% 10 9.49 8.20
0.76 0.26 0.13 0.10
PMT(50)-PS(50) 2.94 10° 1.97 X 102 1.09X 102 4.07 x 10*
3.50 2.96 2.37 0.86
PMT(90)-PS(10) — — 1.86¢ 10° 1.09x 10*
— — 6.54 1.01
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frequencies (10 and 100 kHz). The dielectric constant and CONCLUSIONS
tané values of the POT—PS blends lie in-between those of
POT-HNG; salt and PS showing that formation of blends
occurs at these compositions. The very high positive
dielectric constant obtained in the present study could be
attributed to the localization of charge carriers. For PMT—
HNO; salt, the values of,’ and tané could be measured
only at higher frequencies (10 and 100 kHz) and these
values are higher than those of POT-HN®alt. The
dielectric behaviour of PMT—PS blends is similar to that of
POT-PS blendsT@ble 5.

The IR spectra confirm that blend formation occurs at all the
compositions studied presently. The thermal stability of
POT-PS and PMT-PS blends is higher than that of the pure
POT and PMT salts, respectively. The dielectric constant
and tané values of the blends lie in-between those of PS and
pure POT/PMT salt. Using the present method, the POT/
PMT can be blended with up to 30% (by weight) of PS to
improve its mechanical strength without significant loss in
its conductivity.
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