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Preface: International Conference and Workshops on Basic

and Applies Sciences (6th ICOWOBAS 2017)

AIP Conference Proceedings 1888, 010001 (2017); https://doi.org/10.1063/1.5004276

Free . September 2017

Committees: International Conference and Workshops on

Basic and Applies Sciences (6th ICOWOBAS 2017)

AIP Conference Proceedings 1888, 010002 (2017); https://doi.org/10.1063/1.5004277

ARTICLES

Free . September 2017

Effect of encapsulation (Ru & Pd) small clusters in fullerene

(C ) on electronic and magnetic properties: DFT
Rana. O. Abdaljalil, and Nibras. M. Umran

AIP Conference Proceedings 1888, 020001 (2017); https://doi.org/10.1063/1.5004278

Free . September 2017

Theoretical study of the adsorption energy of some linear

saturated hydrocarbons on SWCNT: DFT calculations
Hassan H. Abdallah, and Hewa Y. Abdullah

AIP Conference Proceedings 1888, 020002 (2017); https://doi.org/10.1063/1.5004279
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Free . September 2017

P(θ, s)-continuous and Pθs-continuous functions related with

some types of continuity and openness
Abdullah M. Abdul-Jabbar, and Shayda Sh. Ahmad

AIP Conference Proceedings 1888, 020003 (2017); https://doi.org/10.1063/1.5004280

Free . September 2017

The distinctive character of shell morphology Rectidens

sumatrensis (DUNKER, 1852) against Elongaria orientalis (LEA,

1840) (two local species, bivalvia: Unionidae) from the Brantas

river, Indonesia
Moch. Affandi, Sucipto Hariyanto, and Agoes Soegianto

AIP Conference Proceedings 1888, 020004 (2017); https://doi.org/10.1063/1.5004281

Free . September 2017

Entomocidal activity of microwave energy & some aqueous

plant extracts against Tribolium castaneum Herbst &

Trogoderma granarium Everts
W. N. A. Agha, A. H. Amin, S. K. Khidr, and A. Y. Ismail

AIP Conference Proceedings 1888, 020005 (2017); https://doi.org/10.1063/1.5004282
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Free . September 2017

Lubrication studies of some type III deep eutectic solvents

(DESs)
Essa. I. Ahmed, Andrew. P. Abbott, and Karl S. Ryder

AIP Conference Proceedings 1888, 020006 (2017); https://doi.org/10.1063/1.5004283

Free . September 2017

Microscopic description of energy-levels for even-even 

Xe isotopes
Imad Mamdouh Ahmed

AIP Conference Proceedings 1888, 020007 (2017); https://doi.org/10.1063/1.5004284

Free . September 2017

Thermal analyses, spectral characterization and structural

interpretation of Nd /Er  ions co-doped TeO -ZnCl  glasses

system
Kasim F. Ahmed, Saeed O. Ibrahim, Md. R. Sahar, Saman Q. Mawlud, and Hersh A. Khizir

AIP Conference Proceedings 1888, 020008 (2017); https://doi.org/10.1063/1.5004285
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Free . September 2017

Screening of biodiesel production from waste tuna oil

(Thunnus sp.), seaweed Kappaphycus alvarezii and Gracilaria

sp.
Mochammad Amin Alamsjah, Annur Ahadi Abdillah, Hutami Mustikawati, and Suci Dwi

Purnawa Atari

AIP Conference Proceedings 1888, 020009 (2017); https://doi.org/10.1063/1.5004286

Free . September 2017

Characterization of local goat breeds using RAP-DNA markers
Yousif M. S. Al-Barzinji, and Aram O. Hamad

AIP Conference Proceedings 1888, 020010 (2017); https://doi.org/10.1063/1.5004287

Free . September 2017

Restricted detour polynomial of edge-identification of two

wheel graphs
Ivan Dler Ali, and Herish Omer Abdullah

AIP Conference Proceedings 1888, 020011 (2017); https://doi.org/10.1063/1.5004288

Free . September 2017
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Localization and counting of CD68-labelled macrophages in

placentas of normal and preeclamptic women
Lina Ali Al-khafaji, and Malak A. Al-Yawer

AIP Conference Proceedings 1888, 020012 (2017); https://doi.org/10.1063/1.5004289

Free . September 2017

Energy calculation for beryllium atom in different excited

states (1s  2s 3s), (1s 2s  3s) and (1s 2s 3s )
Mayada J. Al-Sharaa, Maysoon A. Mahmood, Naaemh C. H. Madhkoor, and Khalil H. Al-

Bayati

AIP Conference Proceedings 1888, 020013 (2017); https://doi.org/10.1063/1.5004290

Free . September 2017

Effect of leafhopper Arboridiakurdistanisp.nov on the some

grape leaves elements and its chemical control
Abdulbaset Mohammed Amin, and Sara Dasco Younis

AIP Conference Proceedings 1888, 020014 (2017); https://doi.org/10.1063/1.5004291

Free . September 2017

The regeneration of thermal wound on mice skin (Mus

Musculus) after Q-Switch Nd: YAG laser irradiation for cancer
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therapy candidate
R. Apsari, E. Nahdliyatun, and D. Winarni

AIP Conference Proceedings 1888, 020015 (2017); https://doi.org/10.1063/1.5004292

Free . September 2017

An in vitro antifungal efficacy of silver nanoparticles activated

by diode laser to Candida albicans
S. D. Astuti, D. H. Kharisma, S. Kholimatussa’diah, and A. H. Zaidan

AIP Conference Proceedings 1888, 020016 (2017); https://doi.org/10.1063/1.5004293

Free . September 2017

Design, synthesis, and spectroscopic study of some new

flavones containing two azo linkages
Mzgin Mohammed Ayoob, and Farouq Emam Hawaiz

AIP Conference Proceedings 1888, 020017 (2017); https://doi.org/10.1063/1.5004294

Free . September 2017

A comparative biochemical profile of some cyprinids fish in

Dukan Lake, Kurdistan-Iraq
Darya Mohammed Azeez, and Sarbaz Ibrahim Mohammed

AIP Conference Proceedings 1888, 020018 (2017); https://doi.org/10.1063/1.5004295
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Free . September 2017

Synthesis and spectroscopic identification of a new series of

2-iminothia-zolidin-4-one compounds from aromatic

heterocyclic primary amines
Hashim J. Azeez, and Roshna Bahram

AIP Conference Proceedings 1888, 020019 (2017); https://doi.org/10.1063/1.5004296

Free . September 2017

Estimation of mean glandular dose for patients who undergo

mammography and studying the factors affecting it
Sana L. N. H. Barzanje, and Edrees M. Tahir Nury Harki

AIP Conference Proceedings 1888, 020020 (2017); https://doi.org/10.1063/1.5004297

Free . September 2017

Macro controlling of copper oxide deposition processes and

spray mode by using home-made fully computerized spray

pyrolysis system
Mohammed Sh. Essa, Bahaa T. Chiad, and Omer Sh. Shafeeq

AIP Conference Proceedings 1888, 020021 (2017); https://doi.org/10.1063/1.5004298
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Free . September 2017

Radioactivity measurement of nuts and seeds available in Erbil

city markets
Saman Khabbat Ezzulddin, Ali Hassan Ahmed, Ahmed Ismael Samad, and Sardar Qader

Othman

AIP Conference Proceedings 1888, 020022 (2017); https://doi.org/10.1063/1.5004299

Free . September 2017

Assessment of yeast as a dietary additive on haematology and

water quality of common carp in a recirculating aquaculture

system
Siraj Muhammed Abdulla Goran, Samad Sofy Omar, and Ayub Youns Anwer

AIP Conference Proceedings 1888, 020023 (2017); https://doi.org/10.1063/1.5004300

Free . September 2017

Organic template free synthesis of ZSM-5 from calcinated

Indonesian kaolin
Hartati, Alfa Akustia Widati, Alfinda Novi Kristanti, Aning Purwaningsih, and Alfiani

AIP Conference Proceedings 1888, 020024 (2017); https://doi.org/10.1063/1.5004301
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Free . September 2017

Molecular investigations of β-thalassemic children in Erbil

governorate
Ahmad N. Hasan, and Mustafa S. Al-Attar

AIP Conference Proceedings 1888, 020025 (2017); https://doi.org/10.1063/1.5004302

Free . September 2017

Activity assay of mangosteen (Garcinia mangostana L.)

pericarp extract for decreasing fasting blood cholesterol level

and lipid peroxidation in type-2 diabetic mice
Saikhu Akhmad Husen, Dwi Winarni, Firas Khaleyla, Septian Hary Kalqutny, and Arif Nur

Muhammad Ansori

AIP Conference Proceedings 1888, 020026 (2017); https://doi.org/10.1063/1.5004303

Free . September 2017

The protective effect of omega-3 oil against the

hepatotoxicity of cadmium chloride in adult and weanling rats
Treefa F. Ismail, and Falah M. Aziz

AIP Conference Proceedings 1888, 020027 (2017); https://doi.org/10.1063/1.5004304
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Free . September 2017

Callus induction of leaf explant Piper betle L. Var Nigra with

combination of plant growth regulators indole-3-acetic acid

(IAA), benzyl amino purin (BAP) and kinetin
Junairiah, Nabilah Istighfari Zuraidassanaaz, Fairuz Nabil Izdihar, and Yosephine Sri Wulan

Manuhara

AIP Conference Proceedings 1888, 020028 (2017); https://doi.org/10.1063/1.5004305

Free . September 2017

Estimation of liver parameters and oxidative stress in chronic

renal failure patients on hemodialysis in Erbil governorate
Musher Ismail Salih Kakey, and Kamaran Kaiani Abdoulrahman

AIP Conference Proceedings 1888, 020029 (2017); https://doi.org/10.1063/1.5004306

Free . September 2017

Descriptive study of the Xe and Xe isotopes using the

IBM-1 and IBFM-1
Hussein H. Khudher, Ali K. Hasan, and Fadhil I. Sharrad

AIP Conference Proceedings 1888, 020030 (2017); https://doi.org/10.1063/1.5004307

Free . September 2017
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The potency of STAT (signal transducers and activators of

transcription) 3 protein as growth promoter for chicken
Anwar Ma’ruf, Sri Iswati, Nove Hidajati, and Ratna Damayanti
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Abstract. A pure ZSM-5 has been synthesized from calcinated kaolin without organic template. The synthesized samples 
were characterized using X-ray diffraction (XRD), Fourier Transform Infrared (FTIR) spectroscopy, nitrogen 
adsorption/desorption technique, and Transmission Electron Microscopy (TEM). The results showed that microporous 
ZSM-5 obtained by silica adding through three-step crystallization at 100-120-150 oC for 24 h respectively.

INTRODUCTION 

ZSM-5 zeolite generally synthesized using commercial chemicals as silica and alumina sources. 
Tetraethylorthosilicates (TEOS) was the most chemical used as silica source [1, 2]. Other materials also used as silica 
sources like ludox [2], water glass [3], and SiO2 hydrogel [4]. As alumina source, some researchers used of aluminum 
isoproxide (AIP) [5] aluminum sulphate (Al2 (SO4).18H2O) [3] sodium aluminates (NaAlO2) [5], and other chemicals 
contained aluminum. 

On the other hand, ZSM-5 could be synthesized using natural materials as starting materials, such as rectorite 
[6], rice husk ash [7], and kaolin [8,9]. The utilization of natural materials as a precursor in zeolite synthesis is more 
advantageous than chemicals because it is more economical. 

ZSM-5 was typically synthesized using organic template as MFI structure directing agents, like 
tetrapropylammonium bromide, TPABr [6] or tetrapropylammonium hydroxide, TPAOH [5]. The synthesis method 
without MFI structure directing agents have been successfully developed and conducted [9], however it still required 
surfactant cethyltrimethylammonium bromide (CTAB) as mesophase agent. In the previous research, we have been 
successfully prepared the high crystallinity of ZSM-5 from Indonesian kaolin through treatment with the addition of 
sodium fluoride [10]. 
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Herein, we demonstrated the other technique to synthesis of ZSM-5 from metakaolin by calcination of Indonesian 
kaolin using step crystallization and without organic template (as a structure directing agent or as mesophase agent). 
The addition of tetraethylorthosilicates (TEOS) aims to complete the requirements of the mole ratio Si/Al in the 
composition of ZSM-5 [9]. The hydrothermal proses was conducted by controlled the temperature and time to widen 
the pores. 

EXPERIMENTAL 

Materials 

The starting material of synthesis of ZSM-5 were metakaolin. The metakaolin obtained from the calcination of 
Indonesian (Bangka-Belitung) kaolin [9]. Synthesis was also used sodium hydroxide (NaOH) as a mineralizing agent
and tetraethylorthosilicates (TEOS) as an additional silicon sources. All chemicals were purchased from Merck, 
analytical grade and used as received without further purification. Water used in this synthesis was distilled water. 

Synthesis of ZSM-5 
ZSM-5 synthesized by mixing metakaolin with solution of 2 g NaOH in 166 mL water. The mixture mixed with 

54 mL TEOS and strirred for 5 h to obtaine the chemical composition of 0.25SiO2:0.00625Al2O3: 0.05NaOH:9.5H2O. 
The mixture divided by two parts, the first part aged for 24 h and other part inserted to the stainless steel autoclave. 
The mixture in autoclave was aged for 19 h and heated in the oven at 190oC for 4 h. After aging, the first part poured
in to autoclave and then stirred until homogeneous and heated at 100 oC for 24 h at the first step, and followed the
second step at 120 oC for 24 h, and the last step at 150 oC for 24 h. The results washed by centrifugation process until
neutral and dried at 100 oC for 24 h in order to obtained Z-100; Z -120, and Z-150. ZSM-5 synthesized through similar
procedure with the synthesis of Z-150 but it used the addition of CTAB (Z-C) as a comparison. Sampling method 
conducted in each step to characterization. 

Characterization 
The characterization of the results with X-ray diffraction (XRD) were performed with JEOL JDX-3530 

instruments using Cu Kα radiation with a step size of 0.02o and counting time of 10 s. The samples were grinded in
agate mortar before analysis. Data recorded in the 2θ range of 5-50°. Fourier Transform Infrared (FTIR) spectra of the 
samples measured on a Shimadzu spectrophotometer using the KBr pellet technique, in the range of 400 - 4000 cm-1

with a spectral resolution of 4 cm -1, 45 scans, at room temperature. Nitrogen physisorption isotherms collected on a
Quantachrome Nova version 10:01. The materials degassed for 5 h at 300 °C prior to analysis. Brunauer, Emmett, and 
Teller (BET) calculations used to determine the material surface area. Mesopores size distributions calculated using 
the Barrett, Joyner, and Halenda (BJH) method. Transmission Electron Microscopy (TEM) measured by JEOL, 
version 1.0. 

RESULTS AND DISCUSSION 
Metakaolin obtained form calcination of kaolin as reference [9] reported. The crystal structure of kaolin turned 

into an amorphous structure with calcination at 550 oC indicating that metakaolin had formed (Fig. 1.a and 1.b).
Amorphous structure on metakaolin allows it to be used as the preparation of zeolites [11]. However, because of the 
XRF results on metakaolin showed SiO2 content of 54.3% and 38.6% Al2O3, this research added silica of TEOS to 
the zeolites synthesis in order to fulfill the total mole ratio Si/Al. Metakaolin that produced from calcined kaolin 
showed peaks of quartz at an angle around 26.61o as reported at reference [9] (Fig. 1.b).

Synthesis of ZSM-5 conducted through step crystallization by hidrothermal process. Diffraction patterns of the 
results were shown in Fig. 1.c - 1.e. Figure 1.c showed diffraction pattern of the results of synthesis by hydrothermal 
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process at 100oC for 24 h (Z-100), by hydrothermal process at 120oC for 24 h (Z-120) was shown in Fig. 1.d, and at
150oC for 24 h (Z-150) was shown in Fig.1.e. Z-100 and Z-120 did not shown the formation of
ZSM-5, because the diffraction pattern showed a flat curve (typical for amorphous solids). The Z-150 has demonstrated 
ZSM-5 because there sharp peak at 2θ about 7 - 8o and about 23o [1]. No evident of other peak as shown in Fig. 1.e
indicates that the pure ZSM-5 has been formed. This is in accordance with the results reported by Yang et.al. [12]. 

Figure 2 showed FTIR spectra of samples of the results. FTIR spectra of sample (Fig. 2.c) supported the XRD 
pattern which exposed that sample was performed ZSM-5. That was displayed by the band at around 455 oC (T – T
band), 550 cm-1 (double five ring of MFI type zeolites), 795 cm-1 (external symmetric stretch), 1150 – 1050 cm−1

(internal asymmetric stretch), and 1224 cm−1 (external asymmetric stretch) [12]. While the other samples (Fig. 2.and
2.b) did not performed ZSM-5, shown by the FTIR spectra did not appear the band at around 550 cm-1 [12].

FIGURE 1. XRD pattern of samples: kaolin (a), metakaolin (b), Z-100 (c), Z-120 (d), Z-150 (e) 
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Physisorption analysis with nitrogen adsorption/desorption was carried out only on samples of Z-150 for the 
pure sample was formed ZSM-5 by X-ray diffraction pattern. Figure 3.a showed the nitrogen adsorption/desorption 
curve of Z-150. The nitrogen adsorption and desorption curve were horizontal and overlaps, which indicated that the 
curve as in type I, specific curve of microspores solid. This suggests that the hydrothermal gradually 100, 120 and 
150oC respectively for 24 hours without the addition of organic template has not been able to build up the pores of
ZSM-5. The results was different from the curve of nitrogen adsorption/ desorption as shown in Fig. 3b. The data was 
used as a comparison, which was the result of the synthesis of ZSM-5 from metakaolin without organic template 
TPAOH but used template to create a mesoporous, cethyltributhylamine bromide (CTABr) (Z-C). The nitrogen 
adsorption/desorption curve of the Z-C contains a hysteresis loop from P/Po = 0.6 to P/Po = 1.0, indicating that the 
curve as in the type IV corresponding to the nitrogen filling in mesopores [1]. 

FIGURE 3. Nitrogen isotherm adsorption/desorption curve of sample: Z-150 (a) and Z-C (b)
Figure 4.a was the curve of pore size distribution of sample Z-150 which showed the curve peaks contained in 

diameter < 2 nm. As a comparison, the pore size of ZSM-5 which produced through metakaolin without TPAOH 
substance but with the addition of mesophase agent, CTABr showed the pore distribution over 2 nm (mesoporous) 
(Fig. 4.b). Further details listed in Table 1, which displayed the results of the analysis of the adsorption/ desorption of 
nitrogen for the two samples. Z-150 and Z-C showed the consecutive pore diameter of 1.691 nm and 3.836 nm. This 
suggests that the synthesis of ZSM-5 of metakaolin without templates organically through gradual. Hydrothermal 

FIGURE 2. FTIR spectra of samples: Z -100 (a), Z-120 (b), Z-150 (c)
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unable to form mesoporous and the amount of surface area mesoporous only 5.67% of the total surface area, whereas 
the surface area mesoporous of Z-C is 18.69% of the total area pore. 

FIGURE 4. Pore size distribution of Z-150 (a) and Z-C (b)

TABLE 1. Pore structure of ZSM-5 from metakaolin 

Sample Mol Ratioa Si/Al
Surface area of 

mesoporeb

(m2/g)

Surface area of
micropore c

(m2/g)

Pore Volume
(mL/g)

Pore Diameterb

(nm)

Z-150 20 14.305 237.672 0.009 1.691
Z-C 20 67.849 295.206 0.142 3.836

a) mole ratio of synthesized condition c) calculated by BET method at P/P0 = 0.3
b) calculated by BJH method

The surface morphology of crystals analyzed by TEM which shown in Fig. 5. Figure 5 showed that the pores 
of the crystals on Z-150 (a) looks different from Z-C (b). The pores of the crystals in the Z-C was more obvious than 
the Z-150. On the contrary, the TEM image of Z-150 does not appear bright spot relative to the Z-C. The brigt spot in 
the TEM image can indicate of mesoporous of the solid surface [1]. 

FIGURE 5. The surface morphology of Z-150 (a) and Z-C (b)

CONCLUSIONS 

Pure ZSM-5 can be synthesized from Indonesia calcined kaolin with addition of silica via hydrothermal gradually 
without organic template at 100, 120 and 150oC respectively for 24 h to produce microporous structure. The results
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demonstrated the synthesis of ZSM-5 microporous, as nearly 95% of the total pore microporous surface. ZSM-5 was 
not performed in the synthesis by hidrothermal at 100oC for 24 h (Z-100) and by hydrothermal gradualy at 100 and 
120oC for 24 h, respectively, (Z-120) which shown by a flat curve of diffraction pattern typical for amorphous solids. 
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