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ABSTRACT: The phase specific selective localization and dynamics of migration of nanoclay in hydrogenated acrylonitrile butadiene

rubber (HNBR)/epoxidized natural rubber (ENR) blend systems is investigated. The phase specific dispersion of clay particles is mon-

itored through measuring the online measured electrical conductance (OMEC) during mixing by means of a sensor system installed

inside the chamber of an internal mixer. The results of different characterization techniques, such as atomic force microscopy, trans-

mission electron microscopy, and small angle X-ray scattering have been used to understand and interpret the OMEC behaviors of

nanoclay-filled rubber compounds individually (HNBR and ENR) and their blend systems. The observed online conductance is ionic

in nature that arises due to the release of surfactant molecules from the clay galleries. It is observed that the OMEC behavior depends

mainly on two factors: the localization of nanoclay in specific phase of the blend system and on the gradual development of blend

morphology. The OMEC behavior and the supported data from the microscopic methods, clearly reveal the migration of organoclay

from the ENR to HNBR phase during the mixing process, particularly localizing near the interface of the blend. Further, the localiza-

tion of organoclay is also evaluated by applying the surface tension measurements based model, which also predicts the favorable

localization of organoclay in HNBR phase of the blend. The work clearly suggests the OMEC method to be a powerful online tool to

monitor and control the nanoclay dispersion and localization in rubber based nanocomposites during the melt mixing process.
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INTRODUCTION

Exorbitant market demands for new polymeric materials that

can be met either by synthesizing new materials or blending

and filling the existing ones. The latter one is easy to process

and finds commercial applications. Recently, the incorporation

of nanoclay into rubber blends is finding increasing interest in

industrial and scientific research.1–5 In literature, a large number

of works have been reported regarding the enhancement of tri-

bological and mechanical properties,6–8 chemical and thermal

stability.9–11 For nanocomposites, based on rubber blends, it has

been extensively reported that clay prefers to stay in the blend

phase which has better affinity for nanoclay. However, if the

affinity of both phases of the blend for clay is the same, then it

preferentially resides at the interphase.12–18 Organoclay at the

interface causes an effective size reduction of the dispersed

phase, narrowed size distribution,19,20 and enhanced compatibil-

ity in the blend by reducing the surface energy gap between the

blend components.21–23 Generally, the distribution and disper-

sion of nanoclay in polymer blends and the development of the

blend morphology is characterized by post processing techni-

ques, for instance, transmission electron microscopy (TEM),

atomic force microscopy (AFM), and scanning electron micros-

copy (SEM). Owing to increasing demands with respect to pro-

ductivity, quality, and commercialization of the products, it is

highly desirable to have an online technique that provides real

time information about morphological changes at different

stages of mixing process. In previous studies by some of the

authors of this paper,24,25 the method of online measured
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electrical conductance (OMEC) was introduced for controlling

the mixing of carbon black in nonpolar/nonpolar ethylene-

propylene diene terpolymer/styrene-butadiene rubber (EPDM/

SBR) blends and nanoclay in polar/nonpolar HNBR/NR blends.

The present work focuses with the phase specific nanoclay local-

ization and the development of blend morphology in polar/

polar hydrogenated acrylonitrile butadiene rubber (HNBR)/

epoxidized natural rubber (ENR) blend systems by employing

OMEC, TEM, AFM, small angle X-ray scattering, surface ten-

sion measurement, and stress-strain analysis techniques.

EXPERIMENTAL

Materials

Commercially available hydrogenated acrylonitrile butadiene

rubber (HNBR) with acrylonitrile content of 36 wt % (Zetpol

2030L) was obtained from Zeon Europe GmbH, Germany and

epoxidized natural rubber (ENR) with epoxidation grade of 50

wt % was purchased from Weber & Schaer GmbH & Co. KG,

Germany and were used as rubber matrix. The epoxy groups

were statistically distributed along the main chain of ENR.26

Organoclay (Nanofil 9), obtained from S€ud-Chemie Germany,

was used as filler. It was modified by stearyl benzyl dimethyl

ammonium chloride surfactant. Our investigations as well as

the data of the clay provider show that before compounding,

the organoclay has a basal spacing of 2.0 nm. Vulcanization of

the rubber compounds was carried out by the Peroxide Luperox

101 (Atofina Chemicals, USA).

Sample Preparation

For sample preparation, an internal mixer, PolyLab System

Rheocord (Thermo Electron/Haake, Karlsruhe, Germany) fitted

with online electrical conductance measuring sensor was used.

The clay dispersion in virgin rubber compounds, HNBR and

ENR was characterized by mixing 1.8 wt % peroxide in an

internal mixer PolyLab System Rheocord at a rotor speed of

70 rpm and an initial chamber temperature of 50 8C. After com-

plete mastication and mixing of peroxide in rubber compound

(7 min), the clay was added to the rubber after 7 min. The clay

content of 4.7 wt % was kept constant for all the nanocompo-

site samples. For preparation of HNBR/ENR/clay blends an

ENR/clay masterbatch containing 9.1 wt % of clay was mixed

with pure HNBR. In all these blends the ratio of HNBR/ENR

was kept constant at 50/50 wt % with overall 4.7 wt % clay

content. The dynamics of organoclay dispersion and develop-

ment of the blend morphology was characterized by taking out

the samples from the mixing chamber at different mixing times.

The mixing time is the time taken after mixing unfilled HNBR

and ENR-clay masterbatch.

After preparing the samples in internal mixer, they were com-

pression molded in compression molding machine, Platten Press

(Dr. Collin, Ebersberg, Germany) at 170 8C for time till samples

are 90% vulcanized as calculated with the help of Elastograph

Vario (G€ottfert, Buchen, Germany). Afterward, the temperature

was decreased to room temperature to obtain the 120 3

120 mm2 plates of 1 mm thickness. These compression molded

plates were used for the further analysis.

TESTING METHODS

Online Measurement of Electrical Conductance

The electrical conductance signals, during the mixing process,

were measured by the conductivity sensor that was installed in

the mixing chamber of the internal mixer. The conductance sig-

nal also showed good reproducibility.

Atomic Force Microscopy

Atomic force microscope, Q-Scope 250 (Quesant, Santa Cruz,

CA), was used to carry out the morphological investigation. It

was operated in intermittent mode and equipped with a 40 x

40 mm. The cantilever stiffness is 40 N/m and the resonance fre-

quency nearly 170 kHz. Samples were cryo-cut by means of a

microtome HM 360/CM 30 (Microm, Walldorf, Germany) at

2100 8C by a diamond knife in order to get a smooth surface.25

Transmission Electron Microscopy

Transmission electron microscope, JEM 2010 (Jeol, Peabody,

MA), with an operating current of 200 kV was used to analyze

the bulk morphology of the samples. The TEM samples (ultra-

thin sections of 100 nm thickness) were microtomed with ultra-

cut microtome (Leica Microscopy GmbH, Wetzlar Germany) in

liquid nitrogen atmosphere at 2120 8C and were collected

directly on the TEM grid.25

Small Angle X-ray Scattering

Small angle X-ray scattering (SAXS) analyses were performed at

room temperature using a pinhole instrument designed by JJ X-

rays (Kgs. Lyngby, Denmark) with a Rigaku rotating anode as

radiation source CuKa tube (k 5 0.154 nm) for detection of the

state of exfoliation by using a generator voltage 40 kV and cur-

rent 560 mA, respectively. The scattering vector ‘q’ is defined by

q 5 4p/k sin u. The first order Bragg peak in the Lorentz cor-

rected intensity curves were fitted by using a Gaussian function

with linear background subtraction, giving the interlayer dis-

tance and the relative peak strength. The thickness of all the

samples was kept constant, i.e., 1.0 mm, therefore, the amount

of ordered structure is reflected by the peak area.

Surface Tension Measurements

Wetting experiments (modified Wilhelmy method) were per-

formed using the dynamic contact angle meter and tensiometer

DCAT 21, (DataPhysics Instruments GmbH, Filderstadt, Germa-

ny). For Wilhelmy measurements, the clay particles were put in

a shallow plate. In the filler powder a 2 3 1 cm2 piece of a

double-face adhesive tape (TESA 55733, Germany), was dipped

and gently moved to achieve a uniform coating of the filler pla-

telets on the tape. The pellets of the granulated nanoclay were

finely pulverized in a mortar, before they were attached at the

adhesive tape. Extra particles that did not stick to the tape,

were blown away under nitrogen flow. The clay platelets coated

tape without any further modification, was used for Wilhelmy

contact angle measurements. Sessile drop contact angle meas-

urements were carried out with an automatic contact angle

meter OCA 40 Micro (DataPhysics Instruments GmbH, Germa-

ny) on an uncured rubber sheet. The wetting experiment results

were used to calculate the surface energies. A set of test liquids,

with different polarity and surface tension, formamide (Merck,

Germany), dodecane (Merck Schuchardt, Germany), water

(Millipore Milli-Q-Quality), ethylenglycol (Fisher Scientifiy,
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UK), n-hexadecane (Merck, Germany) and ethanol (Uvasol,

Merck, Germany) were used for this purpose. Surface energy

analyses were performed by fitting the Fowkes equation.27

Tensile Properties

The mechanical properties were evaluated by using stress-strain

analyses performed according to ISO 37 using a tensile tester

Z005 (Zwick/Roell, Germany), having a cross-head speed of

200 mm/min at room temperature. The samples were vulca-

nized at 170 8C and compression molded to 1 mm thick sheet.

Five dog bone specimens (with thickness of 1 mm and initial

length of 50 mm) for each of the sample were analyzed at Uni-

versal Testing Machine. The values represented are average of

the five analyses.

RESULTS AND DISCUSSION

Dynamics of Clay Dispersion in HNBR And ENR

The online measured electrical conductance curves of HNBR/

clay and ENR/clay nanocomposites as function of mixing time

are shown in Figure 1. The time represented is the time after

addition of organoclay to the rubber matrix. Figure 1(a) shows

an initial significant increase in online conductance of HNBR/

clay masterbatch with increase in mixing time up to 4 min

followed by a plateau. In previous investigations,28 the increase

in online conductance signal after addition of organoclay was

attributed to ionic conductance. The movement of quaternary

ammonium ions from the nanoclay galleries to the rubber

matrix is facilitated by steady motion of the rubber chains dur-

ing the mixing process. According to Sadhu et al.29 there exists

hydrogen bonding between the nitrile group of the rubber and

ammonium ions of intercalated surfactants. Thus, it seems that

the H-bonding weakens or dissociates, that leads to decrease in

the attractive forces between the negatively charged clay surface

and the cationic end groups of the alkyl ammonium moiety. As

the mixing process proceeds, the contact area between the rub-

ber and organoclay increases due to intercalation and exfolia-

tion of the clay platelets. The net outcome is the release of

trapped charged carriers from inside the clay galleries resulting

in the higher online conductance.

Figure 1(b) depicts the online conductance of ENR/clay nano-

composite as function of mixing time. The lower level of

OMEC of ENR/clay nanocomposite is due to the lower conduc-

tivity of ENR compared to HNBR. By comparing Figure 1(a,b),

it can be seen that there exists a significant difference in the

online conductance behavior of HNBR/clay and ENR/clay

Figure 1. Online measured electrical conductance: (a) HNBR/clay and (b) ENR/clay nanocomposites as function of mixing time.

Figure 2. SAXS patterns: (a) HNBR/clay nanocomposite and (b) ENR/clay nanocomposite as function of mixing time.
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nanocomposite systems. The conductance of the former passes

through a critical point and then remains constant, whereas the

conductance of the latter decays after reaching a maximum

value.

It can be noted that the increase of OMEC in ENR/clay nano-

composite is due to the release of surfactant molecules, but at

the same time the motion of the surfactant molecules is hin-

dered because of the interaction, via H-bonding, between the

surfactant molecules and epoxy groups of ENR.30 Thus, the

competition between the release and mobility of the surfactant

molecules affects the OMEC behavior. In the start of mixing

process, the surfactant release process is faster as compared to

the immobilization process, resulting in an increase of conduc-

tance. After reaching a local maximum, the release process of

surfactant slows down but the immobilization process still goes

on. Hence, in this mixing period more surfactants are immobi-

lized than released, and consequently, the OMEC decreases.

The SAXS profiles of HNBR/clay and ENR/clay nano-

composites, recorded at various mixing times are depicted in

Figure 2(a,b), respectively. The position of peak represents the

interlayer spacing of the organoclay in the nanocomposite. In

Figure 2(a), as the mixing time increases, the peak position

shifts to q 5 0.15 Å21 corresponding to interlayer spacing of

4.2 nm, which is attributed to the diffusion of more and more

HNBR chain into the clay galleries. Further, it can be observed

that the scattering intensity decreases with mixing time, an indi-

cation that the intercalated clay structure is destroyed. It could

be due to exfoliation of clay tactoids in the polymer matrix.

The position and height of the peak remain unchanged during

the mixing time span from 4 to 30 min. This suggests that the

final state of morphology that consists of intercalated and exfo-

liated structure of clay has reached after 4 min of mixing time.

This also explains the plateau of the online measured electrical

conductance after 4 min as is shown in Figure 1(a).

The SAXS profiles of ENR/clay nanocomposite after various

mixing times are depicted in Figure 2(b). The decrease of peak

height, in the period up to 4 min of mixing time, implies that

the clay layers are exfoliated to some extent in the polymer

matrix. However, it can be observed that the peak does not dis-

appear completely and its position and shape do not change

with further increase in mixing time up to the recorded 10 min.

This suggests that the final morphology has reached in 4 min

and that the final morphology could consist of intercalated and

exfoliated clay structures. The interaction between ENR and

Figure 3. AFM-images of HNBR/clay nanocomposite after various mixing times. [Color figure can be viewed in the online issue, which is available at

wileyonlinelibrary.com.]

Figure 4. TEM micrographs: (a) low magnification, (b) high magnification of ENR/clay nanocomposite after 4 min of mixing time.
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surfactant molecules could facilitate the quick insertion of ENR

chains into the clay galleries during compounding.30 However,

on the other hand the bulky group formed by the interaction of

the surfactant and epoxy group of the rubber lowers the chain

mobility and slows down the infiltration rate, and therefore,

hampers the exfoliation process of the intercalated structures.

Varghese et al.31 prepared ENR/clay nanocomposites using dif-

ferent types of clays and they also obtained nanocomposites

with both intercalated and exfoliated structures.

The microdispersion of clay in HNBR was visualized by AFM as

presented in Figure 3. It can be seen that the big agglomerates

are broken down into smaller aggregates in 4 min mixing [Fig-

ure 3(a,b)]. In Figure 3(b,c), it can also be observed that there

are clay tactoids with 100 nm in size and the morphology

remained unchanged with longer mixing time. This explains the

OMEC plateau in this time span [Figure 1(a)]. But, longer mix-

ing time, however, does improve the distribution of clay tac-

toids in the polymer matrix [Figure 3(c)].

Microdispersion of organoclay in ENR matrix has been charac-

terized by TEM. Figure 4 shows the TEM images (at low and

high magnification) of the ENR/clay nanocomposite after 4 min

of mixing time. It can be seen that clay is uniformly dispersed

along with few aggregates, representing a mixed morphology of

intercalated and exfoliated clay structures. This reinforces the

SAXS results discussed above. A similar mixed morphology was

also reported by Varghese et al.31

Figure 5 shows the TEM micrographs of ENR/clay nanocompo-

site after mixing time of 10 min. This morphology is similar to

that of nanocomposite after 4 min of mixing time (see Figure

4). This implies that beyond 4 min of mixing time, morphology

of the nanocomposite does not change. The consumption of the

released surfactant molecules due to interaction with epoxy

group in the ENR chains causes a reduction of the OMEC val-

ues [Figure 1(b)].30

EFFECT OF ORGANOCLAY ON MORPHOLOGY
DEVELOPMENT IN HNBR/ENR BLENDS

Online Conductance of Unfilled and Filled

HNBR/(ENR/Clay) Blend

Online measured electrical conductance profiles of unfilled

HNBR/ENR and filled HNBR/(ENR/clay masterbatch) blend as

function of mixing time are shown in Figure 6. The OMEC sig-

nal of unfilled HNBR/ENR (50/50) blend (curve 1) is quite low,

Figure 5. TEM images of ENR/clay nanocomposites after 10 min of mixing time: (a) low magnification and (b) high magnification.

Figure 6. The OMEC profiles of the HNBR/ENR blend (curve 1) and

HNBR/(ENR/clay masterbatch) blend (curve 2) versus mixing time.

Figure 7. Master curve of filler distribution in a 50/50 HNBR/ENR blend

calculated by means of the Z-model (with n 5 1).
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which is mainly originated from the HNBR phase, because the

online conductance of ENR is very small compared to that of

HNBR. When the masterbatch of ENR/clay was mixed with vir-

gin HNBR, the online conductance increased and reached a pla-

teau value after a short mixing time (curve 2). For clarity, the

online measured electrical conductance background curve of

HNBR/(ENR/clay masterbatch) is divided into two parts, i.e.,

part I and part II. It is supposed that the former part of the

curve could be due to migration of organoclay from the relatively

less polar ENR phase to the more polar HNBR phase. If the

OMEC graph of HNBR/(ENR/nanoclay masterbatch) is com-

pared with our previous investigations on HNBR/(NR/clay mas-

terbatch) blend,25 an important difference can be noted that the

former shows plateau for longer mixing time, whereas for the lat-

er, the conductance starts decreasing after 15 min of mixing

time. In order to explore the online conductance in Part II of the

curve, the dispersion and distribution of organoclay as well as

the dynamics of development of blend morphology was investi-

gated with surface tension based model, SAXS, AFM, and TEM.

Investigation of Clay Transfer and Localization

Generally, the localization of filler in a polymer blend matrix

depends on both the thermodynamics and kinetic factors.32 On

the basis of the Z-model proposed in our previous work, the

clay localization in HNBR/ENR blend phases at an equilibrium

state can be predicted using Eqs. (124).33,34

uHNBR
F

uENR
F

5n
gENR1gF22

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
gENRgF

p

gHNBR1gF22
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
gHNBRgF

p
� �2

(1)

uHNBR
F 1uENR

F 51 (2)

uHNBR
F 5

nx
nx11

(3)

with

x5
gENR1gF22

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
gENRgF

p

gHNBR1gF22
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
gHNBRgF

p
� �2

(4)

Where uF
HNBR and uF

ENR are the weight fractions of the filler F

in the HNBR and ENR phase, respectively. gHNBR, gENR and gF

are the surface tensions of HNBR and ENR as well as filler F,

respectively, and n is ratio HNBR to ENR in the blend.

Using the data of surface tension measurements given in Table I,

the master curve of filler distribution in 50/50 HNBR/ENR blend

was calculated and is presented in Figure 7. A clay fraction of

Table I. Surface Tensions Data of the Materials

Materials Surface tension, mN/m

HNBR 27.2

ENR 25

Nanoclay 26.5

Figure 8. AFM micrographs of HNBR/(ENR/clay masterbatch) blends after: (a) 1.5 min (b) 40 min (light area: ENR, grey area: HNBR, black area: nano-

clay). [Color figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Figure 9. SAXS analysis of unfilled HNBR/ENR and filled HNBR/(ENR/

clay masterbatch) blends at different mixing time.

ARTICLE WILEYONLINELIBRARY.COM/APP

WWW.MATERIALSVIEWS.COM J. APPL. POLYM. SCI. 2016, DOI: 10.1002/APP.4407444074 (6 of 9)

http://wileyonlinelibrary.com
http://onlinelibrary.wiley.com/
http://www.materialsviews.com/


about 0.9 localized in the HNBR phase, i.e., a complete localiza-

tion of clay in the HNBR is predicted, when the filled HNBR/

ENR blend reaches a thermodynamic equilibrium state.

In order to investigate the localization of clay experimentally,

AFM micrographs of HNBR/(ENR/clay masterbatch) at the

beginning of mixing process (after 1.5 min) and at the end of

mixing process (40 min) were obtained and are depicted in Fig-

ure 8(a,b), respectively. The dark grey areas correspond to the

HNBR phase and the light areas to the ENR phase, while the

black areas represent the clay platelets/tactoids. At the beginning

of mixing process all the clay platelets were present in the ENR

phase [Figure 8(a)]. After 40 min of mixing time, majority of

the clay platelets migrated to the darker phase, i.e., HNBR, as

shown in Figure 8(b). The experimental determination of orga-

noclay transfer from the ENR to HNBR phase is a confirmation

of the prediction made by the surface tension model as dis-

cussed above. Furthermore, larger clay aggregates of �100 nm

size, well distributed in the ENR phase, can be seen in Figure

8(a), while after 40 min of mixing time, smaller organoclay par-

ticles (�50 nm), localized in the HNBR phase, were observed

[Figure 8(b)]. The distribution of smaller organoclay particles

in HNBR phase could be attributed to better dispersion of orga-

noclay in HNBR than in ENR component. The clay aggregates

are predominantly found in the HNBR areas closed to the

interphase. The increase of the OMEC in the Part I (Figure 6)

is, thus, due to the migration of clay from the ENR to the

HNBR phase.

The SAXS profiles of HNBR/ENR and HNBR/(ENR/clay mas-

terbatch) blends at different mixing times are shown in Figure

9. The SAXS patterns show that the peak position and height

remain unchanged with increasing mixing time, suggesting that

the intercalated structures nearly remain unchanged during the

clay transfer from the ENR to the HNBR phase.

Development of Morphology in Nanoclay Modified

HNBR/ENR Blends

The development of morphology in HNBR/(ENR/clay master-

batch) blend as a function of mixing time is followed by AFM

as given in Figure 10. Analyzing the dynamics of morphological

changes not only leads us to understand the Part II of OMEC

curve (Figure 6) but also offers insight into the mechanism of

clay transfer from ENR to HNBR phase as well as the phase

inversion of blend morphology. After 1.5 min of mixing time,

clay aggregates are observed in ENR matrix surrounding the

unfilled HNBR domains. As the mixing time increases to 10

min, organoclay starts moving to the HNBR phase. At the same

time, the morphology starts changing to a co-continuous mor-

phology as depicted in Figure 10(b). Simultaneously, clay aggre-

gates are broken into smaller sizes. During the mixing time

Figure 10. AFM micrographs: (a) 1.5, (b) 10, and (c) 40 min of HNBR/ENR/clay masterbatch) blends (light area: ENR, grey area: HNBR, black area:

nanoclay). [Color figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Figure 11. TEM micrographs: (a) low magnification (b) high magnification of HNBR/(ENR/clay masterbatch) blend after 40 min mixing time.
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from 10 to 40 min, more clay platelets migrate from the ENR

to HNBR phase as can be seen in Figure 10(c).

Figure 11(a,b) clearly show that after mixing time of 40 min,

large number of the clay platelets have migrated to the HNBR

phase. This also explains the plateau (Part II) of online conduc-

tance profile shown in Figure 6.

Investigation of Mechanical Behavior

The tensile properties of the virgin and HNBR/(ENR/clay)

blends were also investigated. Figure 12(a) shows that the mod-

ulus of HNBR/(ENR/clay masterbatch) filled with 4.7 wt %

organoclay is significantly higher than that of the virgin blend.

Ray et al.35 have also observed an increase in modulus of

organoclay-filled blends and described it due to reinforcing effi-

ciency and ability of the nanofiller to promote the interfacial

adhesion between the immiscible phases. However, the mixing

time seems not to influence the modulus, although, the mor-

phology of the blend alters significantly as discussed above.

Figure 12(b) shows the elongation at break versus mixing time.

The localization of nanoclay at the interface strengthens the

phase adhesion and increases the resistance to failure. The

increasing of strain at break with increasing mixing time could

be due to better dispersion and distribution of organoclay in

the HNBR phase and improved interfacial adhesion between the

phases as has been reported by Ganter et al.36 in the case of

nanoclay filled SBR.

CONCLUSIONS

The online measured electrical conductance (OMEC) method

has been employed to investigate the dynamics of migration

and selective localization of nanoclay in hydrogenated acryloni-

trile butadiene rubber (HNBR)/epoxidized natural rubber

(ENR) blend systems. To understand OMEC profiles of the

nanoclay/rubber composites, microscopic and X-ray scattering

techniques were also used. It was observed that the online mea-

sured electrical conductance not only depends on the phase spe-

cific localization of organoclay but also on the blend

morphology. The nanoclay was found to localize in the HNBR

phase of the blend system as revealed by the OMEC data and

atomic force and transmission electron microscopy. Further, the

surface tension based model was also employed to study the

dispersion of organoclay in the blend system, which also pre-

dicted the favorable localization of organoclay in HNBR phase,

thus reinforcing the OMEC results. Finally, the mechanical

behavior (tensile properties) of the organoclay/blend nanocom-

posite systems was evaluated as function of mixing time. The

increasing of strain at break with the mixing time was observed

which was attributed to better dispersion and distribution of

organoclay in the HNBR phase and improved interfacial adhe-

sion between the immiscible phases.
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