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INDONESIAN POLYMER ASSOCIATION

Message from the President, Indonesian Polymer Association

The International Conference on Innovation in Polymer Science and Technology 2011
(IPST 2011) is the biggest event which is organized by professional organization, i.e.,
Indonesian Polymer Association. The conference attract s participants from 16
countries of 4 continents. They have different cultural background. Thus, if there are
something unpleasents accuring in this confererence we ask for your appology. We
try our best to perform the conference according to international standards.

The conference give s space for paricipants to build contructive relationship and
widen network.

We hope all participants can take advantages from this conference, having valuable

and nice time within warm hospitality in Bali.

Best Regards,
President,

Dr. Sunit Hendrana

The Indonesian Polymer Association (HPI) & the Asian Polymer Association (APA) 3|Page
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ASIAN POLYMER ASSOCIATION

Head Office:

Department of Textile Technology
Indian Institute of Technology
New Delhi-110016, India

Ph. +91-11-26591416; 26581061

Fax: +91-11-26581103

Email: bgupta@textile.iitd.ernet.in
Web site: www.apa-asia.org

Asian Polymer Association (APA) was founded in April 2007 at the premises of Indian
Institute of Technology, New Delhi. It is a multinational society involving members
from different countries. The vision of APA is to bring together Asian science &
technology to the forefront of global arena so that a proper network of scientists and
technologists across the world may be established. Within a short span of time, the
membership of the society has spread over different countries. APA is going to be a
major platform for inter action among the people from different disciplines of
polymers.

It is highly interesting that APA together with HPI is organizing its very International
Conference on Innovation in Polymer Science & Technology (IPST-2011) at Bali,
Indonesia on November 28-December 1, 2011. The choice of the venue for the event is
very much fascinating and would offer beautiful time for our delegates over the period
of the Congress. This is going to be highly interactive event where delegates0 from
different part of the world will be participating in the form of Plenary, Keynote, Invited,
Oral and Poster presentations covering various areas of polymer science. This
conference would certainly be a vision forward for the scientific community and would
be viewed in a larger perspective of focal point of discussion among the delegates. On
behalf of APA, | welcome the participants at Baliand wish IPST-2011 to be a high profile
andvisionary event for all the delegates.

Bhuvanesh Gupta

4|Page The Ind ian Polymer A iation (HPI) & the Asian Polymer Association (APA)

Innovation in Polymer Science and Technology 2011 (IPST2011)
Conference, Workshop & Exhibition
Denpasar, Bali - Ind i ber 28 - Dy ber 1, 2011

INTRODUCTION

International conference on Innovation of Polymer Science and Technology (IPST-
2011) supported by Asian Polymer Association (APA) is organized by Indonesian
Polymer Association (HPI). The conference will provide a platform for academic
exchange for polymer scientists and practitioners from all over the world through
invited talks and distinguish lectures series. Following APA 2008 and APA-2009
international meetings, the IPST-2011 held on November 28™-December 1%, 2011 in
Bali, Indonesia also provide workshop and exhibition.

SCIENTIFIC TOPIC:

Nanostructure Polymer and Composites

Polymer Technology in New and Renewable Energy
Fibre and Fibrous Polymeric Materials

Smart Material and Specialty Polymer

Polymer Blend and Polymer Physics

Advanced Synthetic Polymerization and Its Application
Green/Sustainable Polymer and Biopolymer

Polymer for Medical and Pharmacy Application
Polymer Functionalization

000 x O UV D e
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D.J. Liaw - New Functional Polymers for Optoelectronic Applications
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Pre Function Area
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Innovation in Polymer Science and Technology 2011 (IPST2011)
Conference, Workshop & Exhibition
Denpasar, Bali - Indonesia, November 28 - December 1, 2011

‘ Day 4 - December 1, 2011

8.00-9.40

9.40-10.10

Program
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5.5, Achmadi - Polybrominated Diphenyl Ethers as Flame Retardant in
Plastics: Case in Indonesia
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W.H. Starnes Jr. - Poly(vinyl chloride) Degradation and Stabilization: Recent
Technical Progress
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12.00-12.45 Announcement of Poster & Presentation Awards
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12.45-14.00
Note:

0dd number for last two digit in poster code should be presented on
November 29, 2011

Even number for last two digit in poster code should be presented on
November 30, 2011

PS: Poster Presentation

OR: Oral Presentation

IS: Invited Speaker

KS: Keynote Speaker

PL: Plenary Lecture
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INFLUENCE OF NATURAL NANO ZEOLITE FILLER in POLYPROPYLENE
/PPMA BLENDS ON THERMAL AND X- RAY DIFRACTION (XRD) PROPERTIES

Eva Marlina Ginting'" , Nurdin Bukit®

"2Department of Physics, Faculty of Mathematics and Natural Sciences, State University of Medan North
Sumatera, Indonesia

Abstract

This research was conducted for the manufacture of thermoplastic composite mixture polypropylene (PP) and
natural zeolite from North Tapanuli area North Sumatra Indonesian The natural zeolite was used prepare
nanometer size of zeolite and then mixed with polypropylene - maleaic anhydride (PPMA) as a compatibelizer.
Methods of making nano-composites was made by mixing a calcination and without calcination of natural nano-
zeolites temperature of 180 ° C and 60 rpm. The composition of natural nanoparticle zeolite were 0, 2, 4, 6%-wt,
and PPMA 5% (parts per hundred of the blend). The Composite analysis and X-ray diffraction (XRD) for
crystal structure analysis. From DSC results, the glass temperature (7g) for the composition of calcinated
nanoparticle zeolite 0 and. 2%-wt were -51.52 ° C and -53.19 ° C, respectively. At the same nanoparticle zeolite
and composition, the melting point (7,,) also increased from 168.66 ° C to 171.55 ° C .Compared to non
calcinated nanoparticle zeolite in 2%-wt composition the melting point slightly decreased into 170.80 © C. From
the result of X-ray data indicated that the d-spacing of polymer polypropylene increased and showed the
intercalation between polymers with the filler. The d-spacing of 0 , 2%-wt , 4 %-wt ,and 6 %-wt calcined
natural nanoparticle calcined nanoparticle zeolite, the d-spacing was A and 5.2677 A , 5.3044 A5,52918 A, ,

5,2606 A respectively . While without calcined nanoparticle zeolite were 5,2730 A,52730 A and, 5.3‘.‘ l‘Z: A, o
nee 2505 e‘

for respectively 2% -wt , 4 % -wt and 6%-wt composition.
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INTRODUCTION

)
three dimensions, among them are stable at high temperatures, resistant to organic solvents a"ﬁg chemicals as
well as its hard making it more resistant to mechanical stress is quite high when compared with organic
ingredients and polymers. Zeolites have a very regular crystalline form with cavities that are interconnected in
all directions leading to the zeolite surface area so large that it is best used as adsorben’. The addition of zeolite
materials as a filler in polypropylene matrix can increase the Young's modulus and impact strength 4

Zeolites have hydrophilic properties, the material is generally incompatible with most polymer materials,
therefore, must be chemically modified to make the surface more hidrofobis, it is necessary for a material that is
compatible with the matrix polymer Polypropylene (PP) 3. Polymer composite is a composite consisting of a
matrix (matrix is a material that binds the basic building blocks of composite filler with a chemical bonding
does not occur) in the form of a polymer and a filler material (filler) of various tyPes of materials so that the
composite material has the properties of alloys of the constituent material properties *.

This results, the addition of 10-30% in the bentonite can improve the mechanical properties of polypropylene
and thermal properties, as well as with PP MA, then the impact nature of better than bentonite without
substance Compatibelizer’.

In order to overcome the problem of this mismatch, the main role of compatibilization can add adhesion. The
addition of adhesion binder goal to connect the bond between two substrates via the reduction of interfacial
pressure, when used for bonding adhesion between two polymer materials that are not compatible, this is called
compatibilizer. Most of the fillers used are polar in nature while the polypropylene is not a polar polymer. Weak
adhesion between filler surface and polymer matrix can be solved in a way to solve a collection of liquefied
polymer from the filler particles. One method often used to overcome this problem is to treat the filler with
some substances, such as stearic acid, which will make the surface more hydrophilic. Another additive, such as
Silanes, zirconates and titan. This material reacts with the filler surface and interacts with the polymer material
and can improve the adhesion between the filler particles and polymer matrix®

Zeolites are crystalline hydrated aluminosilicates that contain alkali or alkaline earth cations in ;ﬁ§
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EXPERIMENTAL

MATERIAS.

The main material used in this study is the natural zeolite in the form of chunks of sub Pahae North Tapanuli
district of North Sumatra, Polypropylene (PP), PPMA,

Instruments

1.DSC

2. X-ray difraction (XRD).

3. Furnece

4. Laboplastomel internal mixer with a volume of 60 cc Model 30 R150

5. Hot press hot and cold

The processing of polypropylene.

At this stage the process of making composites Polymer Physics Laboratory mixing done Cisitu Road
Sangkuriang LIPI Bandung. The mix is done in an internal mixer with a volume laboplastomil 30R150 Model
60 cc (the maximum amount of 50 grams of total composition), with the mixing process as shown in table 2
The process is conducted at a temp of 180 ° C and rotor speed 60 rpm for 10 minutes for the sample PP,, [
nano natural zeolite , PPMA, with the sequence as shown in Table 1.

Table 1. The time sequence of entry of materials into the internal mixer for The mixture of PP with
compatibeliser PPMA and natural zeolite nano fillers.

Time Operation Operation
menite;
3 The melt PP The melt PP
4 Nano natural zeolite caltination Nano natural zeolite un
caltination
3 PP MA PP MA
10 end end

Table.2. The mixture composition of materials on the Internal Mixer
PP, PP-g-MA, Nano purification of natural zeolite

Sampel S8 S9 S10 Si11
%owt) | (%wt) | (%wt) | (%owt)
Nano 0 2 4 6
natural
Zeoliet with
caltination
PPMA 5 5 5 5
PP 95 93 91 89

Table 3.Composisi mixture in an internal mixer PP, PP-g-MA, the natural zeolite nano without

purification results
Sampel S12(%wt) | SI3 (%wt) | S14(%wt)
Nano natural 2 4 6
Zeolite un
caltination
PP MA 5 5 5
o i 93 91 89
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Characterization
Thermal Analysis.

Results of analysis by DSC Mettler Toledo type 821 to ASTM D 3418-03. The sample is weighed mass of about
10 -12 mg and put in a crucible 40 mL analysis done with the program temperature heating-cooling-heating is
30°C — 75°C, 160 C— 270 °C. 15° C/min heating rate 10 °C/min with a gas with nitrogen gas with flow rate
50 mi / min.

The test result is a DSC thermogram curves that can be used to determine the glass transition temperature and
melting temperature.

XRD
Nano Composites of natural zeolite calcination and without calcination results in the characterization using X-
Ray diffractometry (X-RD) where temperatures used were room temperature using a Shimazu XRD. With

voltage 40 kV and current of 30 mA using a nickel to filter Cu K radiation a where the scanning rate used was
from 2 ° / min at a distance of 20 =2 - 65°

RESULTS AND DISCUSSION

1. The Thermal lysis Composite Thermoplastic Blends PP/ PPMA/ nano natural zeolite
Calcination.

oSt § "‘_"_"_”ﬂf 2

a
Figure 1. Thermogram DSC, a, blend PP/PPMA b, blend PP/PPMA /2% natural nano zeolite caltination
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| Smpel 13 {05€), 9.5000 mg

Figure 2. Thermogram DSC blend PP/PPMA /natural nano zeolite caltination a,4 %, b, 6 %

Table 4. . Melting Temperature Blends PP/PPMA/ nano natural zeolite Calcination

Compociti on | Temperature | Crystallity AH
nano zeolite | melt Tm (°C) (Xiom) /g
Calcination (%)
Yo)
PP 170,01 77,77 -0,15
0 168,66 92,95 0,18
2 171,55 97,74¢" 0,19
) 169,75 90,27 ¢° 0,17
6 169,09 9126 0,17

&
)]

fverlay sampel ¢, 8, 9, 10 dan 11

13epet 8 @]
Sempel & @IC1, 3.7000 3

Figure 3. Thermogram DSC blend PP/PPMA /natural nano zeolite caltination
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2. The Result Analisis Thermal Composite Blends PP/ PPMA/nano natural zeolite without Calcination

13(sanpel 14 (USC)
Sampel 14 (DSC), 9.3000 mg

Figure 4. Thermogram DSC blend PP/PPMA natural nano zeolite without calcination a,2 %, b 4%

. seionce 8 Tochngp,

°f AB30ciatigr
fan Polymcu\s )

Figure 5. Thermogram DSC blend PP/PPMA / natural nano zeolite without calcination 6 %

Table 5. Melting Temperature Blends PP/PPMA/ nano natural zeolite without Calcination

Composition | Temperature Crystallity AH
nano natural | melt Tm (°C) Kiow) J/g)
zeolite (%)
Calcination
(%)

0 168,66 92,95 ™ -0,18

2 170,80 92,02¢™ -0,17

4 169,63 90,25 ™ -0,17

6 166,90 89,05¢™ -0,17
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From Table 5 looks composition of natural zeolite nano without calcination of 2% has a melting point
temperature greater than yan with nano filler particles of natural zeolite on the composition of 6%. this is caused
by increased dispersion of the bond between the face diatara fillers nature zeolite polypropylene and PPMA of
the study ', the addition of PPMA compatibelizer cristalyties can increase the degree of polypropylene
composites containing hemp fiber, this is caused by chain branching between maleated anhydride and better
dispersion between PPMA in polymeric materials. Thermal stability is generally a function of bond energy,
when temperature rises to the point where the vibration energy causing bond breaking, then the corresponding
polymers decompose.

The results of DSC analysis to determine the enthalpy by measuring the differential heat flow required to
maintain an inert reference materials and samples at the same temperature. The temperature is usually
programmed to scan a wide range of temperatures by increasing linearly at a rate that has prediction the an
important information which can be obtained on a semi-crystalline polymer is the material crystallinity content.
Many of the mechanical properties, physical and chemical properties of polymers depend importantly on the
composition of mixtures and are influenced by crystallization conditions such as temperature, pressure, weight,
orientation, molecular, . Melting temperature is an important for thermoplastics because they represent the
minimum temperatures required for polymer processing .

\‘\ Overlay sampel PP, 12, 13 dan 14
Pseases 12 0307
Sampel 12

(DC), 30.0000 3g \

~ N\

/ ~

al

13(Sempel 14 (SC)
Sespel 14 {DSC), 9.3000 wg

o.08 \
- \ /
Sz \ /

satsensir vl

T
Saxpel 17 (D30), 10.0000 a9

Figure 6. Thermogram DSC blend PP/PPMA natural nano zeolite calcination (PP,2,4,6) wt %

Melting temperature behavior is highly dependent on the chemical structure of the material along with
the size and regularity of crystallites found in the phase cristalin . The temperature of crystallization. Can be
obtained from the DSC cooling scan of the melting temperature above ambient conditions. Crystallization
temperature of the polymer which can often provide information more informative characterization. This is due
to the high inherent sensitivity of this test to detect subtle differences in the makeup of a given polymer ** The
purpose of this section is to determine the effect of natural zeolite nano, PPMA and elastomeric compatibilizers
on the crystallization temperature), melting point and crystallinity content of the PP in the mixture.
Crystallization temperature), melting point of the% crystallinity and heat of fusion (AH) values for all the
mixtures of PP and PP are given in Table 5. Figure 6 shows the first DSC heating curves of PP / PPMA, PP /
PPMA / NZC 2%, PP / PPMA / NZC 4% and PP / PPMA / NZC 4%. In the thermogram showed that all
materials are shown a single melting endotherm on melting temperature is relatively constant at about 166 ° C.
As can be seen from Table 5, remain unchanged with the addition of natural zeolite with nano
PPMA compatibilizer. However, nanokomposites slightly higher than pure PP after tertentunano combined with
the amount of natural zeolite. This suggests that the crystals in the PP nanokomposites thicker and more perfect
than pure PP. These results are consistent with studies ''>'. Conversely, the incorporation of the copolymer.
Endothermic melting region is calculated and reported as heat fusion, AH. AH is an important parameter
because the magnitude is proportional to the overall level of is owned by the polymer. So, from H A, can be
estimated ''. In mixed PPNC, incorporation of natural zeolite onano 2% to 6% to the PP has led

value of tensile strength of PP increased. This means that the presence of small amounts of natural zeolite nano
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in PP increased PP nucleation. These results are similar to the results of research that studies '2'>'*
crystallization behavior and morphology of pure PP and the three different PP / clay nanokomposite in detail.
They found that the clay particles act as nucleating agent for crystallization of PP matrix and improve the
content of crystallinity of PP matrix. reported that the mineral filler is very likely affect the crystallization
process of semicrystalline polymers quantitatively and qualitatively'®. Similar increases in crystallinity has been
reported not only for the PP / organoclay nanocomposites, but also for other polymer / organoclay
posites like posite polietilen’

On the other hand, the incorporation of natural zeolite nano with natural rubber and PP also showed a similar
effect, which increases with increasing filler nano natural zeolites , X(kom) PP reported that the measured
crystallinity of PP, PP nanocomposite with 4 wt% and 7.5 %-wt was 43.7%, 47.2% and 48.7%, respectively. A
similar observation was reported by '® who studied the effect of organoclay PP / organoclay / elastomer ternary
mixture. It is found that the crystallinity of PP in the blend of PP increased with the addition of 3wt%
organoclay particles. ' that the nucleation ability of organoclay increases with organoclay content i 3
thereby increasing the relative degree of crystallization.

3.Analysis of XRD Diffraction pattern with a mixture of PP / PPMA / nano natural zeolite calcination
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Figure 8 . X-Ray Difraction (XRD ) blend PP/PPMA/ Nano natural zeolite calcination
a,2%wt, b4 %-wt
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Figure 9 . X-Ray Diffraction (XRD ) blend PP/PPMA/nano natural Nano zeolite calcination 6 %-wt

Tabele 6 . XRD -Diffraction Blends PP/PPMA/ Compocition nano 1 zeolite Calci
Compocition natural Angle (20) d(A)
nano natural zeolite
Calcination (%)
PP 16.820 5,2677
0 16.815 5,2918
2 16.705 5,3044
4 16.855 5,2918
6 16,835 5,2606
12000 ‘
10000
z 8000 |
a nano natural zeolite 2%-
= 6000 wt
2 nano natural zeolite 4
£ 4000 AW
nano natural zeolite 6
2000 = vt
ol e
(0] 20 40 60 80
28

Figure 10. Combined Diffraction pattern for the mixture of PP / PPMA / Nano natural zeolite calcination
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Figure 11 . Combined Diffraction pattern for the mixture of PP/ PPMA / Nano natural zeolite calcination

Figure 10 shows the XRD charts for the polypropylene / PPMA / nano natural zeolite calcination, and

from Table 6 shows that there is an increase in d- spacing of the composition of natural zeolite nano calcination
of 0%, 2%, 4% and 6% at an angle 20. the addition of natural zeolite into a polymer matrix nanocomposite was
carried out on the weight percent of different natural zeolite nanocomposite is 0.2, 4 and 6 percent by weight.
From the figure shows that an increase in d- spacing of 5.2677 polypropylene d- spacing (A), polypropylene /
PPMA without natural zeolite 5.2918 (A), natural zeolite nano composite namely 5.3044 (A) in polypropylene /
PPMA / natural zeolite nanocomposite 2% weight of 5.2918 (A) in polypropylene / PPMA / nano natural zeolite
nano composite 4% by weight, 5.2606 (A) and the polypropylene / PPMA / natural rubber-natural zeolite
nanocomposite 6%. This increase indicates that the polymer with nano intercalasi between natural zeolite
calcination, where the largest increase occurred in the addition of 2% and 4% by weight. Data from the d-
spacing (A) and 2 6 (degree) of natural zeolite nano calcination. This suit also study 18 which uses organoclay
nanoscale composites with natural rubber.
According to research 1% mentions that the nanometer-sized reinforcement material such as silica, calcium
carbonates, and clay is a material that can function as a compatibilizer between the polymer blend that does not
dissolve each other (immiscible). It is well known that PA6 are polar while the PP non-polar, so that mixing
PAG6/PP an immiscible polymer blending

Analysis of XRD diffraction pattern with a mixture of PP / PPMA / nano natural zeolite without
calcination

To analyze the XRD diffraction pattern for a mixture of Polypropylene, PPMA and nano-composites prepared
without calcination results dal pata table form as shown in table 6 , as well as images 12 up 14. respectively for
the composition of natural zeolite nano without kalisnasi as much as (2,4,6) wt%

Asian Polyme: fssocianan IAPA) &
Indonesjan Polymar Associarion (1 iP1)

[
BuRE Gostec Ter

Figure 12 . X-Ray Diffraction (XRD ) blend PP/PPMA/natural Nano zeolit alam

2. e
without caltination 2 %-wt
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Figure 13 . X-Ray Diffraction (XRD ) blend PP/PPMA/natural Nano natural zeolite without calcination 4 %-wt
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Figure 14 . X-Ray Diffraction (XRD ) blend PP/PPMA/ Nano natural zeolite without calcination 6 %-wt

Table 7. XRD with a mixture of PP / PPMA / differences in the composition of natural zeolite

nano without calcination.

Composition Angle (26) d(A)
natural nano zeolite
uncalcination (%)

2 16.890 5,2730

4 16.805 5,2730

6 16.720 5,3170
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Blends PP/PPMA/ Nano natural zeolite without
Calcination
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Figure 15 . X-Ray Diffraction (XRD ) blend PP/PPMA/natural Nano zeolite without calcination

Figure 15 shows the XRD charts for the polypropylene / PPMA / natural zeolite and nano without calcination,
and from Table 7 shows that there is an increase in d spacing of the composition of the nano without calcination
of the natural zeolite, 2%, 4% and 6% at an angle 20. The addition of natural zeolite into a polymer matrix
nanocomposite was carried out on the weight percent of different natural zeolite nanocomposite that is, 2, 4 and
6 percent by weight. From the figure shows that there was an increase of d- spacing, natural zeolite
nanokomposite namely 5.2730 (A) in polypropylene / PPMA / natural zeolite nanocomposite 2% by weight,
5.2730 (A) in polypropylene / PPMA / natural zeolite nanocomposite 4% by weight, 5.3170 (A) and the
polypropylene / PPMA / natural rubber-natural zeolite nanocomposite 6%. This increase indicates that the
polymer with nano intercalasi between natural zeolite calcination, where the largest increase occurred in the
addition of 6% by weight. Of d-spacing (A) and 2 @ (degree) of natural zeolite nano calcination on the
composition of the largest intensity of 2% natural zeolite nano without calcination. this corresponds also to the
research, 18 which uses organoclay nanoscale composites with natural rubber. According to research 17,
mentions that the nanometer-sized reinforcement material such as silica, calcium carbonates, and clay is a
material that can function as a compatibilizer between the polymer blend that does not dissolve each other
(immiscible). It is well known that PA6 are polar while the PP non-polar, so that mixing PA6/PP an immiscible
polymer blending .This result means that the interlayer distance increases from 5.2730 A menjadis, 3170 A,
which clearly indicates that the macromolecular chains Polypropylene has been punctuated the natural zeolite
nano gallery. with an increase in d spacing is clearly indicating that the macromolecular chains of polypropylene
have been interspersed into the organo-zeolite. From Figure 15, a mixture of PP / PPMA / natural zeolite nano
without calcination also has the structure of a mixture of intercalation and exfoliation.

CONCLUSIONS

From the results of research and discussion on a mixture of PP / PPMA / natural zeolite nano without
calcination and calcination with the variation of composition and 2,4,6 wt% the composition of the second
variation, 4 ,.6% by weight with some characterization, among others, for the manufacture of nano-zeolite
composite nature of the North Tapanuli area of North Sumatra Province with and without calcination process
with a ball mill for 10 hours of the conclusion

1. The results of thermal analysis for a mixture of PP / PPMA / nano natural zeolite, From the analytical results
obtained by DSC melting point of mixture of PP / PPMA / greatest on the composition of nano zeolite
calcination 2%, 171.5° C and without calcination 2%, 170.8 °C

2. Analsia XRD results in a mixture of PP / PPMA/nano natural zeolite calcination, the largest distance d
obtained  5.3044 A spacing on the composition of 2% for natural zeolite obtained without calcination on the
composition of 5.3170 A 6%

3. There are the influence of maleated anhidrid polypropylene (PPMA) compatibility the mixture of PP / natural
zeolite nano without calcination calcination and it looks homogeneous mixture and spread evenly zeolite nano
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