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Synthesis of eugenol-based selective membrane for hemodialysis (Conference
Paper) (Open Access)

,   

Chemistry Department, Faculty of Mathematics and Natural Sciences, Diponegoro University, Indonesia
Chemical Engineering Department, Faculty of Industrial Technology, Bandung Institute of Technology, Indonesia

Abstract
Research on the synthesis of eugenol-based imprinted hemodialysis membranes has been undertaken. This study
aims to produce eugenol-based urea selective membrane for hemodialysis. Eugenol containing functional groups of
N and S tied with urea mixed with Poly Viniyl Acetate (PVA), Poly Ethylene Glycol Diglicidyl Ether (PEGDE) crosslinker
and 1 Methyl 2 Pyrrolidone (NMP) solvent was heated at 110° to form hydrogel. The hydrogel was then reconstituted
in the NMP and fed into the petridisc to form the membrane. The membrane was released the urea bonded with
distilled water to obtain Molecularly Imprinted Membrane (MIM)-urea. The resulting MIM urea was characterized
using FTIR, SEM. MIM urea was used to transport urea, creatinine and vitamin B-12. The research variables were
thickness of membrane and comparison of transport result with NIM (Non Imprinted Membrane). The results
obtained were MIM urea transported urea better than NIM. The result obtained was the thinner the membrane the
better the urea transport. Membrane was also capable of transporting creatinine but not of transporting vitamin B-12.
© 2019 Published under licence by IOP Publishing Ltd.
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The objectives of this Joint conference are:

1. To provide a forum for researchers, educators, students and industries to exchange ideas, to

communicate and discuss research �ndings and new advances in chemical sciences.

2. To give an opportunity to both academia and practitioners to communicate and discuss on

Chemical problems faced in research and the industry sector.

3. To enhance the capacities of innovation from researchers and industries who apply science and

technology on their work

4. To contribute a formulation of global strategies in advancing chemical science role as well as

developing policy initiatives in community

5. To stimulate future collaborations among researches, educators, industries, and governments

who use chemical science and technology.

The conference will be a chemistry related disciplinary event considering all the major areas of

chemistry, including inorganic, physical, organic, analytical and biochemistry. This conference also

presents topics on chemical education, policies, and many other interesting topics. Interfaces with

other sciences and other research areas will be actively encouraged.

Date and Venue

September 07, 2018 - September 08, 2018 

Hotel Santika Premiere, Jalan Pandanaran No. 116 - 120, Kota Semarang 50134, Central Java, Indonesia

Keynote Speakers

(https://energy.uq.edu.au/pro�le/156/simon-smart)

Dr. Simon Smart (https://energy.uq.edu.au/pro�le/156/simon-smart)

The University of Queensland

"Molten Catalysts for Hydrogen Production from Methane and CO2 Free Iron Production"

https://energy.uq.edu.au/profile/156/simon-smart
https://energy.uq.edu.au/profile/156/simon-smart
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(http://www.ncl.ac.uk/nanolab/staff/pro�le/lidijasiller.html#background)

Dr. Lidija Siller (http://www.ncl.ac.uk/nanolab/staff/pro�le/lidijasiller.html#background)

Reader in Nanoscale Science, Chemical Engineering and Advanced Materials, Newcastle University

"Bioinsipried nanomaterials and processes: �nding sustainable solutions for our planet and

environment"

(http://home.hiroshima-u.ac.jp/balgis/index.html)

Dr. Ratna Balgis (http://home.hiroshima-u.ac.jp/balgis/index.html)

Hiroshima University

"Carbon-based nanostructured particles for catalyst application"

http://www.ncl.ac.uk/nanolab/staff/profile/lidijasiller.html#background
http://www.ncl.ac.uk/nanolab/staff/profile/lidijasiller.html#background
http://home.hiroshima-u.ac.jp/balgis/index.html
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(http://cisgroup.kaist.ac.kr/people.html)

Prof. Insung S. Choi (http://cisgroup.kaist.ac.kr/people.html)

KAIST - Korea Advanced Institute of Science and Technology

"Cell-Materials Interfaces"

(https://www.scopus.com/authid/detail.uri?authorId=24374637300)

Emiritus Prof. Eiji Osawa (https://www.scopus.com/authid/detail.uri?
authorId=24374637300)

Shinshu University, NanoCarbon Research Institute

"Application of 3 nm Diamond Particles"

http://cisgroup.kaist.ac.kr/people.html
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(https://www.scopus.com/authid/detail.uri?authorId=9844537900)

Dr. Mehrorang Ghaedi (https://www.scopus.com/authid/detail.uri?authorId=9844537900)

Yasouj University, Iran

"Recent Advance of Nanostructure for Preconcentration of Compounds and Adsorption or

Photodegredation of Pollutants"

(https://www.scopus.com/authid/detail.uri?authorId=7201673894)

Prof. Rizwan Hasan Khan (https://www.scopus.com/authid/detail.uri?
authorId=7201673894)

Aligarh Muslim University, Aligarh, India

"Protein aggregation and its inhibition"

https://www.scopus.com/authid/detail.uri?authorId=9844537900
https://www.scopus.com/authid/detail.uri?authorId=9844537900
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(http://imb.umt.edu.my/?page_id=2127)

Prof. Dr. Fadzilah Adibah Abdul Majid (http://imb.umt.edu.my/?page_id=2127)

Universiti Malaysia Terengganu

" Evidence based Herbal Medicines: The Chemistry of Challenges and Hopes"

Invited Speakers

(https://www.scopus.com/authid/detail.uri?authorId=57100033100)

Yayuk Astuti, Ph.D (https://www.scopus.com/authid/detail.uri?authorId=57100033100)

Diponegoro University

Synthesis bismuth oxide using solution combustion method and its photocatalytic activity for methyl

orange degradation

http://imb.umt.edu.my/?page_id=2127
http://imb.umt.edu.my/?page_id=2127
https://www.scopus.com/authid/detail.uri?authorId=57100033100
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(https://www.scopus.com/authid/detail.uri?authorId=36931094200)

Teguh Endah Saraswati, Ph.D (https://www.scopus.com/authid/detail.uri?
authorId=36931094200)

Sebelas Maret University

Plasma surface modi�cation for carbon-based nanomaterial

(https://www.scopus.com/authid/detail.uri?authorId=36519894600)

Uyi Sulaeman, Ph.D (https://www.scopus.com/authid/detail.uri?authorId=36519894600)

Jenderal Soedirman University

Design of silver orthophosphate based photocatalyst for organic pollutant degradation

https://www.scopus.com/authid/detail.uri?authorId=36931094200
https://www.scopus.com/authid/detail.uri?authorId=36931094200
https://www.scopus.com/authid/detail.uri?authorId=36519894600
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(https://www.scopus.com/authid/detail.uri?authorId=57004824900&eid=2-s2.0-84949966931)

Cepi Kurniawan, Ph.D (https://www.scopus.com/authid/detail.uri?
authorId=57004824900&eid=2-s2.0-84949966931)

Universitas Negeri Semarang

Metalation of Natural Dye for dye-sensitized solar cell photosensitiser

(http://fsm.uksw.edu/dosen/view/detail/51027)

Dr. Lydia Ninan Lestario (http://fsm.uksw.edu/dosen/view/detail/51027)

Satya Wacana Christian University

Anthocyanin and recent development for functional food

Conference Topics

Topic of interest to be covered in the conference includes, but not limited to:

https://www.scopus.com/authid/detail.uri?authorId=57004824900&eid=2-s2.0-84949966931
https://www.scopus.com/authid/detail.uri?authorId=57004824900&eid=2-s2.0-84949966931
http://fsm.uksw.edu/dosen/view/detail/51027
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Advisory Board 
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3. Dr. Ratna Balgis (Hiroshima University, Japan) 

4. Dr. Simon Kane Smart (The University of Queensland, Australia) 

5. Prof. Eiji Osawa (NanoCarbon Research Institute, Japan) 

6. Prof. Fadzilah Adibah Abdul Majid (Universiti Malaysia Terengganu, Malaysia) 

7. Prof. Insung S. Choi (KAIST - Korea Advanced Institute of Science and Technology, Korea) 

8. Prof. Rizwan Hasan Khan (Aligarh Muslim University, Aligarh, India) 
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Abstract. Mullite being one of the most important aluminosilicate materials has a lot of unique 

properties and industrial applications. Hence the need to produce via cheap and available starting 

materials is paramount. In this present study, mullite was synthesized from sintering of Nigerian 

sourced kaolin–alumina (high purity from Almatis) after reacting samples have been mixed in a 

high speed ball milling machine in the presence of MgO and Cr2O3 additives. The samples were 

uniaxially pressed in a mould to form compact and sintered at temperature of 1400-1600°C. Bulk 

density, apparent porosity, and modulus of rupture were investigated as a function of sintering 

temperature and presence of dopant. Microstructural studies using scanning electron microscope 

(SEM) and X-ray diffraction (XRD) studies were carried out on the kaolin-alumina sintered 

compacts. Results from the study indicate that mullite was successfully synthesized, as XRD 

pattern showed the presence of mullite as major phases at 1600°C without any trace of 

cristobalite (unreacted silica) or quartz. SEM studies showed the presence of needle-shaped 

mullite. The doped samples showed little improvement in the physico-mechanical properties of 

the aggregate. However, the degree of mullitisation for the doped samples at 1600°C far exceeds 

that of the undoped samples. Cr2O3 doped has 94.48% mullitisation while MgO has 79.96% 

mullitisation. The undoped sample has 59.19% degree of mullitisation. MgO doped was better 

densified. 

Key words: Clay, alumina, sintering, MgO doping, Cr2O3 doping, mullite 

1. Introduction 

Mullite ceramics (3Al2O3.2SiO2) have recently generated a lot of interest due to its outstanding 

properties, such as low thermal expansion, low dielectric constant, high melting point, high thermal 

shock resistance and excellent creep resistance which has useful applications in the refractory industry 

[1, 2]. The composition of mullite is mostly denoted as 3Al2O3
.SiO2 (71.83 wt.% Al2O3). However, the 

most relatively abundant form of mullite has about 71-76 wt.% Al2O3, 23-24 wt.% SiO2, and minute 

amount of TiO2, Fe2O3, CaO and MgO. The composition of mullites strongly depends on the starting 

materials and temperature treatment [3]. Several authors have carried out the synthesis of mullite 

through cost effective means [4, 5]. Materials such as clay, rice husk and other forms of naturally 

occurring aluminosilicate can be used as starting materials for mullite production. However, mullite 

synthesized from these sources do experience some limitations such as poor densification, low strength 

and high presence of impurity substance. Therefore, the choice of a synthetic method which will give a 
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Abstract. Graft copolymers of natural rubber (NR) and poly-3-hydroxybutyrate (PHB) with 

60:40 ratio were synthesized in chlorobenzene. Two types of initiators namely 

azoisobutyronitrile (AIBN) and benzoyl peroxide (BPO) AIBN and BPO were employed to 

initiate the free radical grafting of the two polymers. The influence of the various types of 

initiator loadings was also investigated. Estimation of the grafted NR was performed using FTIR. 

The thermal stability and crystallization behavior of NR-g-PHB was studied using 

thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC) TGA as well as 

DSC respectively. The absence of the C=C peak of NR in the FTIR spectra confirmed that PHB 

grafted on this site after the breakage of the C=C bond. The increase in initiator loading, 

improved the smoothness of the NR-g-PHB. Moreover, single Tg were observed for NR-g-PHB 

which indicate that no phase separation occurs and the thermal stability of pristine NR after 

grafting was improved compared with that of NR alone. 

1. Introduction 

The realization of the effect of synthetic polymers to environmental problems has gained momentum to 

the development of materials based on renewable resources. Polymers derived from biomass such as 

poly(3-hydroxybutyrate) (PHB) have received considerable attention nowadays. Polyhydroxybutyrate 

(PHB) is a natural occurring polyester produced by the microorganism, known as Bacillus megaterium 

and was discovered by Lemoigne in 1926 [1]. PHB is a semi-crystalline thermoplastic which is 

biocompostable, biocompatible as well as renewable in nature [2]. Because of these properties, PHB has 

been applied in applications such as in the biomedical field. PHB not only acts as a vehicle to transport 

nutrient, drug and bioactive molecule to the tissue or cell, but it also employed in tissue scaffolding for 

bone and nerve regeneration, cardiovascular as well as cartilage support respectively [3, 4]. Apart from 

this, PHB is also prominent in water treatment field. Heitmann and coworkers, demonstrated the 

degradation of methylene blue using PHB as a support to disperse nanostructured niobium oxyhydroxide 

[5].  

While PHB has shown excellent properties, it is actually a very brittle plastic and prone to thermal 

degradation at temperatures above the melting point [6]. To a certain extent, this limits its application. 

In an effort to extend its use, various methods have been devised to improve the properties of PHB. 
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Abstract. Vanadyl complex [VIVO(hmfc)(terpy)]·3.5H2O (1) (hmfc=5-hydroxy-3-methyl-

2(5H)-furanone-5-carboxylate; terpy=2,2´:6´,2-terpyridine) has been isolated, which the hmfc 

ligand was formed through in-situ cyclization of lactate. X-ray structural analysis shows that 

hydroxyfuranone carboxylate chelates to vanadium through hydroxy group and carboxy group. 

Under the same condition, a peroxo vanadium terpyridine [VVO(O2)(terpy)(H2O)]Cl·H2O (2) 

could also be isolated, which is directly formed by molecular oxygen. In addition, a mixed-

valence complex [V2O3(terpy)2]Cl3·9H2O (3) was isolated with two dimensional water units. 

These three complexes were characterized by elemental analysis, IR, UV-Vis, EPR, TGA, bond 

valence calculations and X-ray structural analyses. The formation of hydroxyfuranone 

carboxylate ligand may provide a new approach for one-pot synthesis of γ-hydroxy butenolide 

derivatives. 

Keywords: furanone, lactic acid, ligand assisted reaction, terpyridine, vanadium 

1. Introduction 

2(5H)-furanone, also known as γ-butenolide, is present in various natural products [1, 2] and served as 

chiral building blocks for the synthesis of diverse organic compounds [3]. Many functionally substituted 

derivatives of 2(5H)-furanone possess a wide range of biological activities, which include antibiotic [4], 

anticancer [5], pesticides [6], and plant growth regulators [7]. Except total synthesis, the most studied 

strategies for their preparations are cyclization of functional olefin, alkyne, and α-hydroxy ketone, as 

well as modification of the ring of furan derivatives or γ-butyro lactone [3, 8, 9]. The development of 

synthetic methods for assembling multi-substituted furanone with unique substituent patterns with 

simple conditions remains an important synthetic goal. 

In another aspect, vanadium-based catalysts have been widely used as homogeneous or 

heterogeneous catalysts in various oxidation processes, which include oxidation of alkanes and alcohols, 

epoxidation, oxidative bromination and sulfoxidation [10, 11]. The relevance of vanadate-dependent 

enzymes in various biological catalytic processes [12] also stimulated research on vanadium based 

catalysis. Based on the special catalytic property of vanadium, in this report we used terpyridine as 

assisted ligand for the preparation of 5-hydroxy-3-methyl-2(5H)-furanone-5-carboxylate (hmfc) 

vanadium complex [VO(hmfc)(terpy)]·3.5H2O (1), where hmfc ligand was formed through in-situ 

cyclization of lactate. As the reaction system was exposed to air, it can also activate dioxygen to form a 

peroxo vanadium complex [VVO(O2)(terpy)(H2O)]Cl·H2O (2) in a wide pH range. Moreover, a mixed-

valence complex [V2O3(terpy)2]Cl3·9H2O (3) was isolated under hydrothermal condition. Based on the 
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Abstract. The high rate of malnutrition in children is exclusively attributed to non-affordability 

of nursing mothers from low-income population to meet the high prices of commercial weaning 

foods. This has largely affected the dietary status of infant when they reach weaning stage. In 

this study, utilisation of plantain flour (Musa spp.) for enhancing the nutritive value of Sorghum-

Ogi as common weaning food in southwest Africa was investigated. Same quantity of 100 g/g 

of Sorghum-Ogi was prepared for each of the batches with increasing quantity of plantain flour 

at 20, 40, 60, 80 and 100% levels of addition to prepare the study samples. Proximate analysis, 

functional properties, pasting and organoleptic properties, microbial load of the samples were 

determined using the AOAC official methods for nutritional labelling. Results of proximate 

analysis showed decreased protein (10.28 – 6.13%), carbohydrate (40.37-7.55%) and ash 

(1.4-0.3%) contents with increased level of plantain flour addition, while the fat and crude fibre 

contents increased with increased addition of plantain flour. The functional analysis indicated 

28.6% increase in water absorption value at 60% enhancement with decreased value at 100% 

addition. The microbial load of the blend showed that the food blends are safe for consumption 

at all level and the organoleptic evaluation by trained panellist preferred 60% acceptance rate of 

enhancement. In conclusion, the nutritional indices analysed specified the use of plantain flour 

with Sorghum-Ogi as weaning food up to 60% level of inclusion to handle the nutritional 

deficiency in neonates during weaning stage of development. 

Keywords: Weaning diet, Plantain flour Musa spp., malnutrition, organoleptic assessment, 

infant, proximate evaluation. 

1. Introduction 

Less nutritious weaning foods, poor weaning nourishments and unhygienic weaning homes pre-

dispose neonates to contaminations, diseases, high mortality and malnutrition. Neonates who are 

adequately breastfed within the first six months are able to sustain adequate growth rate, but after 

this period, there is need for increase in food intake nutrients to uphold the constant growth hence, 

the need for nutritive weaning foods. Lack of appropriate nutritive weaning foods lead to 

malnutrition which has become one of the causes of high mortality rate in infants and this is 

paramount in the Sub-Sahara part of Africa. Malnutrition is the insufficiency of essential nutrients, 

which are needed for proper growth and development in diets. Non-availability of certain 

micronutrients which include iron, zinc and vitamins increases the vulnerability of infants to 

infections. According to the United Nations Children’s Fund [1], children under the age of 5 years 

accounted for 25 per cent of the 5.4 million deaths in 2017, while neonates accounted for 47 per 
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