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POSTGRADUATE CENTRE, RESEARCH AND INNOVATION CROSS FACULTY SYMPOSIUM 13th October 2015 The organizers of the 5th UJ Cross Faculty Symposium would like to welcome all our delegates. We trust that you will find the day interesting and inspiring. Thank you for your support.
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General information



 The Symposium venues: There are three venues for the symposium:



Venue A: Protea Auditorium Venue B: Conference Room 1 Venue C: Conference Room 2  The following are available: 20 chairs per venue, data projector  Computer Presentations: Speakers who present PowerPoint presentations are requested to save their files on the computer in the venues allocated as follows: For session 1: Presenters are requested to upload from 08h00 For session 2: Presenters are requested to upload from 09h00. Assistance will be provided with loading of the files onto the computer. Microsoft 2007 and 2010 will be used for the symposium  Poster presentations: It is the poster presenter’s responsibility to affix and remove their posters, before or during registration  Lunch Lunch will be served at STH Waterford dining area at 13h30
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Programme



07:40 – 08:10



Registration (Outside the Protea Auditorium)



Opening sessions (Protea Auditorium – STH) 08:15– 08:20



Introduction and Welcome: Prof Shireen Motala



Guest Speakers: 08:25 – 08:35



Dr Lungile Sithole



08:40 – 09:00



Prof Phillip Halinger (Be the change leader)



Session 1: Venue A: Chairperson:



Godwin Uchenna Okereafor



09:30 – 09:45



Location Decision Strategies to improve the business performance of funded sewing cooperatives in Gauteng: A Research Proposal Sizwe Mkwanazi



09:50 – 10:05



Feminist Approaches to Educational Leadership in Disadvantaged Rural schools Graeme Edwards



10:10 – 10:25



How NEO-PI factors influence mathematics anxiety among primary school students Aderonke Filani



10:30 - 10:45



The savings behaviour of households with social grant recipients in Freedom Park, Soweto. Mmamoletji Oniccah Thosago



10:50 – 11:05



Interactive product design: Using a human-centered approach to facilitate the transition from academic to work environment for students pursuing a career in user experience design. Kgothatso Lephoko



Judge: Mr Jean Struweg & Dr Colin Reddy
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Venue 2 Chairperson:



Moses Kudakwashe Tapfum



09:30 – 09:45



Conflict between Jesus and his natural family, fact or fiction? Jacobus PL van Straaten



09:50 – 10:05



Understanding of mental health in S.A Bekwa Makaula



10:10 – 10:25



Mind the Gap: Assessing elite assumptions of public participation against development realities on the ground Julia Plessing



10:30 – 10:45



Employing the Undocumented: Working conditions of Zimbabwean migrants at Chinese small-medium enterprises in Johannesburg. Emmanuel Makosi



10:50 – 11:05



An Outcome Evaluation of NICRO’s ‘Perpetrator of Intimate Partner Violence Programme’ Ntandoyenkosi Maphosa



Judge: Prof Brenda Leibowitz
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Venue 3 Chairperson:



Zakhe Ntombenhle



09:30 – 09:45



A Contribution to the Biological and Phytochemical Studies of the Medicinal Plant Gunnera perpensa.L Mbali Webb



09:50 – 10:05



Exotic pet trade in Johannesburg Robyn Angela Lowe



10:10 – 10:25



Synthesis of electrospun biodegradable antibacterial chitosan nanofiltration materials for use in drinking water purification Lebea Nthunyaa



10:30- 10:45



Synthesis of Fe-Ag/f-MWCNTs/polyethersulphone blend membranes for use in drinking water purification Monaheng Masheane



10:50 – 11:05



A survey of plants used traditionally in Lesotho to treat common infections A scalable self – regulation strategy for integration into higher education Lerato Seleteng Kose



Judge: Dr Pillay Kriveshini



11:05 – 11:15



TEA TIME (10 Minutes)



11:20 – 11:40



POSTER SESSION



POSTER SESSION



Judges: Dr Duncan Coulter, Mr Vincent Makhubela & Ms Laura Arnold
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Session 2: Venue 1 Chairperson: Nhlapo Johanna 11:45 – 12:00



Investigation the impacts of coal particualtes emitted during the laboratory determination of coal abrasive index values Makeetse Murivhula



12:05 – 12:20



Efficiency of Steel Plates Strengthening Technique of Reinforced Concrete Elements in Bending Akinropo Musiliu Olajumoke



12:25 – 12:40



Household water demand and management Mpho Muloiwa



12:45 – 13:00



A Theoretical Framework for Determining Information Security Readiness with emphasis on the Finance Industry Mpho Marule



13:05 – 13:20



PEI-based nanocomposite materials for the removal of Cr (VI) from water Shepherd Sambaza



Judge: Dr Meera Joseph Venue 2 Chairperson:



Khethu Xaba



11:45 – 12:00



Creating iconic personal brands in the disrupted music industry Rob Thomas



12:05 – 12:20



Towards constructing a complex animal ethic Yolandi Coetser



12:25 – 12:40



Big cats, bigger teeth: A study of sabre tooth cats in the PlioPleistocene. Stephanie Edwards Baker



12:45 – 13:00



The new riddle of external validity Chad Harris
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13:05 – 13:20



Mechanisms employed in cushioning educational social enterprises in Johannesburg during the 2008 Neo Mofokeng



Judge: Dr Nojiyeza Simphiwe Venue 3 Chairperson:



Tebogo Mashifana



11:45 – 12:00



Can genetic data improve the conservation management of the endangered Knysna seahorse, Hippocampus capensis? Thomas Mkare



12:05 – 12:20



Morphometrics study of the testes of oreochromis mossambicus (Peters, 1852) acutely exposed to different concetrations of selenium Julia Ndou



12:25 – 12:40



The ethnobotanical, antimicrobial and phytochemical screening of selected medicinal plants from Ga-Mashashane, Limpopo Province, South Africa Lesiba Papo



12:45 – 13:00



Nanostructured membranes embedded with hyperbranched polyethyleneimine and titanium dioxide nanoparticles for water purification Penny Mathumba



13:05 – 13:20



Preparation of doped-nanotianium dioxide for photocatalytic degradation of bromophenol blue Mandla Chabalala



Judge: Dr Langelihle Nsikayezwe Dlamini



13:30 – 15:00



LUNCH & PLANERY SESSION
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Welcome Note



Dear Participants: As the Director of the Postgraduate Centre, it is my pleasure to welcome you to the 5th Annual Cross Faculty Symposium. This is a landmark event, as we also celebrate 5 years of the Postgradaute Centre. It’s an exciting time for our Division as we continue to grow and adapt, remaining always adaptable, motivated and responsive to our Postgraduate Community. I would also like to congratulate all participants of this event, I guarantee you that you will enjoy the experience. The aim of the symposium is to provide our postgraduate students with the opportunity to enhance their presentation skills and to develop them to be competent in conducting independent research, and a chance for our students to be able to network with their peers across all of our nine faculties We’re transforming the way we operate to continuously improve our ability to increase the number of quality young academics and young researchers in our institution and this platform is part of our main strategic goals. I’d like to thank each of you for attending this event and bringing your expertise to our gathering. You, as the institutional leaders and the next generation of scholars, have the vision, knowledge, expertise and experience to help us improve every year into the future. You are truly our greatest asset today and tomorrow, and we could not accomplish what we do without your support and leadership. Throughout the symposium, I ask you to stay engaged, keep us proactive and help us shape the future of our research community. I am looking forward to meeting you all at what promises to be a most stimulating and enjoyable event.



Prof Shireen Motala



Director: Postgraduate Centre, Research and Innovation.
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Guest Speaker



Dr Lungile Sitole is a postdoctoral research fellow at the University of Johannesburg. In 2009 she completed her MSc (cum laude) in organic chemistry at Jackson State University in the United States of America. In 2014 she received the Women in Science award from the Department of Science and Technology, and her PhD degree in Biochemistry from the University of Pretoria. Her PhD research discovered more about the 1) progression of the HIV virus, and 2) individual responses to treatment. Her current research can be found in several high-profile international journals.
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Guest Speaker



Professor Philip Hallinger is an internationally recognised scholar in the field of leadership development. His particular areas of interests are instructional leadership, educational change, leadership development, and school improvement. He created the Principal Instructional Leadership Rating Scale (PIMRS), a leading survey instrument that has been used to measure instructional leadership over the past three decades. He has lived in Asia for the past 25 years and works extensively with organisations in both the private and public sector.
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Summary of Oral Presenters’ Abstracts



Location Decision Strategies to improve the business performance of funded sewing cooperatives in Gauteng: A Research Proposal Sizwe, M. Mkwanazi Master of Technology Degree in Operations Management University of Johannesburg, Faculty of Engineering & Built Environment, Department of Quality and Operations, Doornfontein Campus



A cooperative is an autonomous association of people following democratic processes towards achieving an entrepreneurial and a social endeavour delivering products or services. First cooperatives in South Africa were seen in 1922 in the agricultural sector and many of those early cooperatives are still in existence. The emergence of small and medium enterprises in form of cooperatives grew in the 2000s and promulgated a revision to the Cooperatives act in order to create a broader awareness of the success that is achievable for society and the economy through successful cooperatives. The Departments of Economic Development and Social Development in Gauteng have developed programmes to support sewing cooperatives and one was to provide funding to over 200 sewing cooperatives. In the area of location decision strategies, only 2 studies had been done in South Africa, which shows a need for other research and there had also been no studies of this nature, regarding sewing cooperatives which have a great potential of creating economic opportunities. The research question seeks to address five factors which impact on location decision and the business performance thereof. The research question is, what are location decision strategies required to improve the business performance of funded sewing cooperatives in Gauteng? Which also addresses operations performance.



Keywords. Sewing cooperatives, Business Performance, Location, Strategies
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A Contribution to the Biological and Phytochemical Studies of the Medicinal Plant Gunnera perpensa.L Mbali Webb Mbali Webb, Derek Ndinteh, Nicolette Niemann, and Vuyo Mavumengwana Department of Biotechnology and Food Technology, University of Johannesburg, 37 Nind Street Doorfontein , Johannesburg, 2194, South Africa. Email: [email protected] Ethnopharmacology is the study of medicinal plants used in traditional medicines. This study includes the study of the chemical composition of crude extracts and compounds isolated and their biological activities. A number of medicinal plants have been found to have great potential for producing phytochemicals with antimicrobial properties. Gunnera perpensa is a South African medicinal plant frequently used by traditional healers for treatment of a number of diseases, to treat wounds and as an antibacterial medication in the rural population. There is little information on the biological and phytochemical studies of this plant available in literature. Gunnera perpensa.L rhizomes were collected from the Faraday muthi market in Johannesburg and sequentially extracted with ethyl acetate and methanol: chloroform (1:1). Thin layer chromatography (TLC), Gravity Column Chromatography (GCC), and 2D- Gas Chromatography (GCxGC) TOF MS were used to obtain a semi-quantitative chemical composition profile of different extracts. About 75 compounds were identified and 6 pure compounds were isolated. Structure elucidation of the pure compounds is still to be performed using 2 Dimensional NMR and Infrared spectroscopy (IR). Phytochemical screening was carried out on the plant extracts using standard procedures, the following compound classes were found to be present: alkaloids, tannins, reducing sugars, flavanoids, cardiac glycosides and steroids. Antibacterial tests were performed using Disk Diffusion method as well as Minimal inhibitory concentration (MIC) on both crude extracts and the fractions against the following bacteria: Bacillus cereus, Enterobacteria faecalis, Bacillus subtilis, Escherichia coli, Klebsiella pneumonia, Klebsiella oxytoca, Staphylococcus epidermis, Pseudomonas aeruginosa, Psuedomonas vulgaris, Psuedomonas mirabilis and Staphylococcus aureus. G.perpensa was found to be most active against Klebsiella pneumonia , Psuedomonas vulgaris, Staphylococcus aureus, and Psuedomonas mirabilis. Zones of Inhibition were found to range from 12 -14mm. MIC ranged form 62mg/mL down to 32µg/mL. The different phytochemicals that have been isolated or identified were linked to the anti-bacterial effects as well as the different antimicrobial results show great potential in the medicinal properties of this plant. Keywords: Ethnopharmacology, Gunnera perpensa, GCC, GCxGC, Antimicrobial properties
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The savings behaviour of households with social grant recipients in Freedom Park, Soweto Mmamoletji Oniccah Thosago Mmamoletji Oniccah Thosago Supervisor: Dr JMM Viljoen



The South African government has re-implemented and expanded the social assistance programme through social grants since 1994. The main objective of the government’s reimplementation and expansion of the programme is to alleviate poverty within the country. Majority of social grant recipients are located in rural areas as well as townships and informal settlements found in urban areas. Despite the social grants expansion and increase in social grant beneficiates in urban areas, the poverty headcount ratio at national level has been fluctuating, thus not indicating a continuous poverty decrease as intended by the government. Researchers and government officials suggest that perhaps the national poverty headcount ratio could decrease if social grant recipients and their households participate in monetary saving activities. The question that arises from the suggestion is whether households with social grant recipients in informal settlements save a portion of the social grant income, and how these households save? A mixed method research approach is used to answer the question, whereby 222 households with social grant recipients are asked to participate within a questionnaire that consists of both open- and close-ended questions. The 222 households are systematically sampled from Freedom Park, a Soweto informal settlement. Determinants of these households’ savings and saving behaviour are analysed using a cross-sectional multiple regression model.



Keywords. Social grants; Poor households; Income; Remittances; Expenditure; Savings; Stokvels; Burial societies
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Conflict between Jesus and his natural family, fact or fiction? Jacobus PL van Straaten Jacobus PL van Straaten & Johannes LP Wolmarans MA Greek Student, University of Johannesburg, Department of Greek and Latin Studies PO Box 524 Auckland Park 2006



Members of first century ancient Mediterranean families are known to have been thoroughly influenced by their kinship. Relationships, values, economic prospects, religion and occupation oscillated around the family. In Mark, the oldest gospel, Jesus’ relationship with his family is depicted as severely strained. Mark 3:20-21 relates an incident where Jesus’ family tries to physically restrain him, while Mark 3:31-35 sketches an episode where Jesus actively rejects his family, declaring those doing “the will of God” his actual kin (Mark 3:35). According to Mark 6:1-6 Jesus is rejected in his hometown because his actions didn’t conform to his kinsmen’s occupation or way of life. Interestingly, circumstantial evidence from two of the authentic letters of Paul, 1 Corinthians and Galatians suggests that Jesus’ brothers were part of the early church’s missionary activities (1 Cor 9:5) and that James his brother was one of the prominent leaders he appeared to after his crucifixion (1 Cor 15:7). Except for Peter, James is also mentioned as the only other apostle Paul met during his initial visit to Jerusalem (Gal 1:19). Surprisingly, the negative valuation of Jesus’ family is also toned down in the other synoptic gospels and completely absent from Q, M and L. The Gospel of John initially depicts Jesus functioning as part of his Nazareth family (Joh 2:12). Though some division is evident later on between Jesus and his brothers (Joh 7:1 9), none is cited between him and his mother, who are present at the crucifixion with his aunt (Joh 19:25-27). The second century church father Heggesipus relates the initial dynasty of Jesus’ family in the early church in Jerusalem. He mentions that James ruled with the apostles, while Simeon, the son of Cleopas, Jesus’ uncle succeeded him. Due to the aspirations of one Thebouthis, division and heresy was sowed in the Jerusalem community which affected the whole church for centuries to come. 17 | P a g e



In this paper an overview is given of how scholarship has approached Jesus’ relationship to his natural family. Answers range from clear historical fact to complete theological construct. Using criteria of authenticity employed by critical historians in Jesus Research, the relationship between Jesus and his natural family is investigated. There is a strong tradition that Jesus’ family played a significant role in the early church, which debunks the idea of a permanent schism between Jesus and his brothers. The details of a historical conflict between Jesus and his family have been lost in time, though it seems that such a conflict might have occurred at the beginning of his ministry. It is claimed that that this conflict did not persist until after his death, as is often accepted. Mark, like the other evangelists, has a theological agenda which takes preference over historical fact when necessary to convey his message. Reasons for attributing a conflict situation between Jesus and his family, should be sought in possible apocalyptic utterances made by Jesus during his ministry as well as the apocalyptic experience of the end times by the ancient church after his crucifixion.



Keywords. Gospel of Mark, Jesus and his family, Historical Criticism, James the brother of Jesus, Heggesipus, Conflict, Q Source, M Source, L Source, Synoptic Gospels
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Understanding of mental health in S.A: a research proposal Bekwa Makaula



Degree (MA Psychology (Research-based)) University of Johannesburg, faculty of Humanities, department of Psychology, PO Box 52, Auckland Park 2006, South African Health is conceptualized in broad terms that include more than just psychological and physical illnesses. Health is a result of satisfactory state of affairs and is brought about by the combined presence of values, resources, programmes and policies. Mental health which comes as a result of well sustained health is a positive concept related to the social and emotional wellbeing of individuals and communities. The concept is culturally defined, but generally relates to the enjoyment of life, ability to cope with stresses and sadness, the fulfilment of goals and potential, and a sense of connection to others. The term ‘mental health’ is often misunderstood and interpreted as referring to mental ill-health. This can be confusing, especially since our ‘mental health services’ have been mostly concerned with the treatment of mental illness, rather than mental health per se. Given the status of mental health in South Africa a lot still needs to be addressed from challenges of community-wide access to mental health services, the biomedical orientation of health care, inadequate support, limited funding and resources. Nevertheless a holistic approach to integration, incorporating the socio-economic, political and cultural aspects of mental health is necessary; like building healthy public policy e.g. stigma reduction, social inclusion, human rights, services to a promotional preventive approach. That would involve a shift in the way we understand problems and needs, in what we consider to be viable solutions, in who we think should be engaged in finding and implementing solutions, and in how we attempt to engage them. Drivers of this process would be context-specific and include windows of opportunity for policy change, strong alliances and partnerships that reflect mutual interests and shared targets, governmental and administrative leadership at the highest levels to advance the agenda, open and fully consultative processes, and feedback mechanisms that allow monitoring of progress. In my presentation I will discussed the intersection of improvement and sustainability of mental health. This means a longer-term commitment not only to initial improvement efforts but also to sustainability requirements. Active political commitment through advocacy and involvement of relevant alliances/stakeholders once the 19 | P a g e



seriousness and magnitude of the issue and its consequences have been documented is integral. Moreover there will be management skills that are required for initial improvement processes (skills such as priority setting, identifying objectives, and rationalizing resources) versus sustaining improvement (skills such as “management flexibility and strategic flair”).



Keywords: Mental health, health, South Africa, improvement, sustainability, policy.
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Mind the Gap: Assessing elite assumptions of public participation against development realities on the ground Julia Plessing University of Johannesburg Department of Politics and International Relations Faculty of Humanities University of Johannesburg PO Box 524, Auckland Park 2006, Johannesburg, RSA Tel: +27 11 559 2896 Why blame the poor for protesting? Challenging elite understandings of citizen participation in South Africa There is increasing concern in the media and among policy makers about why citizens in South Africa are protesting on the streets, throwing poo at statues or invading RDP houses rather than using the officially designated channels for citizen participation. One answer is that official channels simply don’t work for the poor. In fact, evidence suggests that citizen participation mechanisms promoted by international donor agencies or governments have had very little, if any, impact on increasing decision-making power of citizens in governance in the global South. This paper researches the role of elites in this failure of official participation channels to work for ordinary citizens. What understandings of citizen participation underpin policy-making and programme planning for participation? And what is the relationship between policy and the practice of implementing participation programmes? The research is both theoretical and empirical. The empirical research is based on an analysis of current development and government programmes texts and interviews with development practitioners and government officials.



It is argued firstly, that development and government elites in South Africa today work with a limited concept of participation, which is a far cry from democratic participation understood as popular control or as increasing equality in decision-making. Rather, citizen participation 21 | P a g e



is understood as a technology that can increase effective development and good governance. The main problem with this understanding of participation is that it does not take the power inequalities into account that determine South African society, it operates on the basis of a stylised notion of the citizen and it does not work towards a transformation of power relations. Secondly, it was found that development and government bureaucracies work within predetermined results based logics with lines of accountability leading to donor countries or multilateral organisations rather than back to the citizen. This leads to a disjoint between policy and practices on the ground. To bridge this disjoint, the maintenance of coherent representations of success of participatory programmes becomes an important task for development practitioners, while at the same time participation is contained in practice, as ‘real participation’ would fall outside of achievable objectives and timeframes. Indeed participation, signifying many ‘good things’, can become a mobilising metaphor whose vagueness and lack of conceptual precision is required to conceal ideological differences in coalition building between government, civil society and international donors. The value of this research lies in directing the focus of attention away from the seemingly unwilling, unable and unruly citizen as the problem and towards understanding that the promotion of participation by elites may in fact be more problematic than appears at first sight.



Keywords: citizen participation, protest, South Africa, local democracy
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Feminist Approaches to Educational Leadership in Disadvantaged Rural schools Graeme B Edwards Graeme B Edwards (PhD in Educational Leadership) (University of Johannesburg, Faculty of Education, Department of Educational Leadership) [email protected]



Abstract. Leadership theory is well documented in Western countries and is dominated by the experiences of men. This study problematizes dominant Western and patriarchal interpretations of educational leadership theory. This was a qualitative research study that was framed within a critical feminist research paradigm. Data were collected through a qualitative research paradigm and from a critical feminist perspective. The aim of the study was to identify, describe and critically analyse the features of a feminist approach to educational leadership in rural disadvantaged communities in South Africa. These include feminist leadership as relational leadership, spiritual leadership, servant leadership, instructional leadership and feminist leadership as it relates to issues of social justice. Contained within the findings are alternative interpretations to servant leadership, subsequently referred to as ‘authentic servant leadership’. Valuable insights are gained by unlocking feminist approaches to educational leadership and exploring these in relation to the tenets of feminist research theory.



Keywords. Feminist educational leadership, disadvantaged school communities, rural school communities, authentic servant leadership, instructional leadership.
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Exotic pet trade in Johannesburg Robyn Angela Lowe The exotic pet trade has many negative implications for our biodiversity and often also for the animals being traded. Many animals which are listed as endangered on CITES Appendix 1 are still being traded and this indicates that there are loopholes in the international law system and there is not sufficient enforcement. The international pet trade, often in rare an endangered animals, is worth billions of dollars a year. The exact extent of this is unknown tending to be secretive and often illegal. Private ownership of animal species has increased due to the popularity of having exotic animals as pets and an unknown number of wild animals have been found in private ownership such as primates, lions, wolves and tigers. Many pet owners and pet buyers are unaware of the legislation that protects both indigenous species and exotic species. This study aims to examine and analyse three levels of legislation applicable to this trade in Gauteng namely: CITES, NEMBA and Gauteng’s Nature Conservation Bill. This will help to understand why the trade persists despite international legislation against it. In addition, the extent of this trade in Gauteng is assessed using data collected in semi-structured interviews with key informants. Data was collected in detailed interviews with organisations involved in the protection of exotic and endangered species in Gauteng. Both the legislative analysis and interviews indicate that CITES is not effective in preventing illegal trade and only seems to be a regulator of the trade. NEMBA is also not enforced well enough to protect South Africa’s indigenous species and informants suggest that the new Gauteng Nature Conservation bill is set to cause more problems for the legal trade which may have implications for the illegal trade if it is not properly set out. Finally, data was collected from pet shops and online forums to ascertain the extent of trade in the Johannesburg region. This indicated that small mammals such as monkeys and hedgehogs, as well as a variety exotic reptiles and parrots are the most popular species being traded legally and illegally to be bought and kept as pets.
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Interactive product design: Using a human-centered approach to facilitate the transition from academic to work environment for students pursuing a career in user experience design Kgothatso Lephoko University of Johannesburg, Faculty of Art, Design & Architecture, Department of Multimedia The purpose of tertiary education is to capacitate students with knowledge and skills that are relevant to the world of work in society and in industry. However, this is not always the case and, graduates find themselves under-prepared for the working world while their employers find them lacking in critical professional skills. The intent of this study is to use a humancentered design approach to determine and design a digital solution(s) that facilitates the transition from the educational environment to the work environment for students pursuing a career in user experience design. In order to understand the needs, desires, motivations and contexts of the students as well as the business needs and expectations from them, interviews were conducted with three participants groups within the UX ecosystem, namely, 4th year students, graduates who have work experience of between six months and two years and professionals who have work experience of four years or more. Synthesis of the interview data revealed that three key areas needed to be address in order to facilitate the student transition process. These are: •



Support structures for the students,



•



Platforms or channels for students to find job opportunities



• The need to advocate for the field of user experience design as a societally beneficial and worthwhile career to embark on through creating a common understanding of its definition. These key areas have been interpreted into an interactive product, a website, that attempts to address both student needs and business expectations. It allows students to engage with the UX job opportunities that are available locally as well to gain a better understanding of the field of UX while affording companies the opportunity to define the practical user experience work that they do and the skills that they expect from prospective employees.



Keywords: human-centered design; interaction design; student transition; user experience design; UX; work environment transition. 25 | P a g e



Employing the Undocumented: Working conditions of Zimbabwean migrants at Chinese small-medium enterprises in Johannesburg. E. Makosi Masters in Development Studies University of Johannesburg, Department of Anthropology and Development Studies, Dring 5 This paper sets the conceptual framework for an exploration of the working conditions of undocumented Zimbabwean migrant workers employed by Chinese small retailers in Johannesburg, as perceived by undocumented Zimbabwean migrant workers themselves. An estimated 1 million undocumented Zimbabweans live in South Africa, of whom the majority live in Johannesburg and are men between the ages of 20-40 years. The establishment of Chinese businesses in South Africa has led to the creation of employment for numerous job-seekers. Research shows that the majority of Asian migrant businesses prefer hiring non-South Africans, especially Zimbabweans and Malawians because of their seeming reliability and willingness to work hard for low wages. Importantly, Park and Rugunanan’s (2010) preliminary study of the complaints of former employees regarding wages and working conditions finds the labour practices of Chinese retailers ‘appalling’. Little is known about the labour practices at Chinese retail enterprises in South Africa, particularly when it comes to hiring migrant labour. Carmody (2011) stresses that labour relations in Chinese businesses in Africa are highly contentious. Local studies done by Rutherford and Addison (2007), Bloch (2008) and Hungwe (2013) have documented the working conditions of undocumented Zimbabwean migrant workers in South Africa’s agricultural, mining and construction sectors. Moreover, current literature on the working conditions of migrant workers at the hands of Chinese employers only examines labour dynamics at Chinese mining and construction companies in other African countries and not South Africa. Therefore, my study fills gaps created by current research through using the dual labour market theoretical approach to explain the existing working conditions of undocumented migrant workers in South Africa. The dual labour market approach argues that migrants (especially unskilled and irregular) are mainly employed in the secondary sector where they are subjected to low wages, lack of formal grievance procedures and poor working conditions (Uys and Blaauw, 2006; Bauder, 2006). This has been attributed to the temporary and irregular migration status of migrant 26 | P a g e



workers in the secondary sector and also the unregulated and non-unionised nature of small firms in this sector. A qualitative approach will be used in order to capture comprehensive information from the participants, 25 undocumented Zimbabwean migrant workers will be selected. Analysis of data will be based on the thematic approach. The research findings will provide some insight on the labour practices (migrant workers) at Chinese small-medium enterprises, and moreover assist the civil society in advocating for the rights of migrant workers. Key words: Chinese, conditions, migrants, retailers, undocumented, working, Zimbabwean
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Investigating the impacts of coal particulates emitted during the laboratory determination of coal abrasive index values Makeetse P. Murivhula Makeetse P. Murivhula and Antoine F. Mulaba-Bafubiandi Mineral Processing and Technology Research Centre, Department of Metallurgy, School of Mining, Metallurgy and Chemical Engineering, University of Johannesburg, P.O. Box 526, Wits, 2050, South Africa. Abrasive index (AI) of coal is expressed as the total mass loss of four carbon steel blades when rotated for a fixed number of revolutions in a known mass of coal under specific conditions. Abrasive index (AI) will significantly affect the wear rate of chutes, transfer points and raw coal pipes on the materials handling plant. Eskom relies on coal to generate 85% of South Africa’s electricity and has raised concerns about the quality and quantity of coal received from local producers (Moodely, 2009). Abrasive residues can increase plant maintenance costs dramatically. During the testing of coal to ascertain its AI, coal dust is generated. Coal dust is a fine powdered form of coal, which is created from the crushing of the coal samples, grinding or pulverizing of coal. Exposure to coal dust can occur through inhalation, ingestion, adsorption onto operators’ skin and eye contact. Such exposure is associated with the development of occupational respiratory diseases including simple coal workers pneumoconiosis (CWP), progressive massive fibrosis (PMF) and chronic obstructive pulmonary diseases (COPD). Contamination of any water resource and neighbouring crop would be observed. The aim of the study was to determine the extent of exposure of laboratory operators to coal dust while performing the coal abrasive index testing (AIT). The determination of the impact of coal dust on the environment, particularly during the AIT and the evaluation of risks associated with individual’s exposure to coal dust during AIT were the main objectives. Coal-dust samples were collected from coal-testing institutions, coal laboratories and Eskom power plants where the AI of coal is tested. Samples were collected from the ground, from workers cloths and from the crushing machines. In addition to visual observations the laboratory analysis included XRD, XRF and proximate analysis. It was observed that operators were not wearing all the personal protective equipment (PPE) that they were supposed to wear. High levels of suspended particulate matter increase respiratory diseases such as chronic bronchitis and asthma cases. XRF spectrometer was used for the analysis of major and trace elements in coal dust.
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Table 1: XRF results (ground)



Components Site B1 (Mass %)



Site B2



(Mass %)



Site C1



(Mass %)



Site C2



(Mass %)



Site A



(Mass %) Arsenic



0.03



Mercury Lead



0.01



0.04



0.01



Manganese



0.12



1.09



0.46



Nickel 0.00



0.06



2.25



0.05



Vanadium



0.06



0.06



Copper



0.00



0.14



Barium 0.01



0.73



Chromium Zinc



0.00



Sillicon 2.47



0.82



0.17



0.18



0.04



0.01



0.49



0.48



0.01



0.01



0.21



9.50



0.11



0.97



0.11



0.05



0.01



0.01



34.09 25.45 41.76 4.17



Table 2: XRF results (machine)



Components Site B1 (Mass %)



Site B2



(Mass %)



Site C1



(Mass %)



Site C2



(Mass %)



Site A
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(Mass %) Arsenic



0.01



Mercury Lead



0.01



0.01



Manganese



0.12



0.72



0.19



Nickel 0.00



0.04



0.02



0.03



Copper



0.00



0.03



Barium 0.01



0.81



Chromium Zinc



0.20



0.16



0.02



0.02



0.01



0.18



0.42



0.01



0.00



0.07



0.04



0.05



0.43



0.03



0.04



0.00



Vanadium



0.00



Sillicon 1.80



0.01



44.02 29.22 29.88 4.20



As can be seen from Tables 1 and 2, the coal dust samples were typically found to contain As, Hg, Pb, Cu, Ba, Mg, Cr, Ni, V, Si and Zn. High levels of suspended particulate matter increase respiratory diseases such as chronic bronchitis and asthma cases. All the results of Site A, B1 and C2 samples were below the exposure limits which mean that there will be no health impacts caused by these elements when inhaled or ingested by the operators.



Site B2 results are lower than the exposure limits, except for barium and silicon (see Table 1). Barium can cause gastrointestinal disturbances and muscular weakness. Ingesting large amounts dissolved in water, can change heart rhythm and can cause paralysis and possibly death.



Site C1 results are lower than the exposure limits except for nickel, chromium and silicon. Exposure to high levels of chromium can cause stomach tumours in humans and animals. An intake of too large quantities nickel has the following consequences: higher chances of the development of lung cancer, nose cancer, larynx cancer and prostate cancer. Silicon may cause chronic respiratory effects.



Key words: abrasive index, coal dust, health, hazards, environment, exposure, safety.
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Synthesis of electrospun biodegradable antibacterial chitosan nanofiltration materials for use in drinking water purification Lebea Nthunya Lebea Nthunyaa, Soraya Malingaa, Edward Nxumalob and Sabelo Mhlangab* a



Department of Applied Chemistry and the DST/Mintek Nanotechnology Innovation CentreWater Research Node, University of Johannesburg, P.O. Box 17011, Doornfontein, 2028, Johannesburg, South Africa.



b



Nanotechnology and Water Sustainability Research Unit, College of Science, Engineering and Technology, University of South Africa, Florida Science Campus, 1709, Johannesburg, South Africa. Keywords: adsorption, chitosan, water analysis, water purification.



Few studies conducted on drinking water in eastern part of South Africa (Mpumalanga) have shown high levels of microbial contamination [1]. In this study, we aimed to do further characterization of drinking water in this place. This was done following the health problems faced by students and community people residing in this area. We therefore intended to develop nanofibrous system to remove phenolic contaminants from these water sources. This was achieved by using chitosan (CS) nanofibrous adsorbents. These polymeric adsorbents have been synthesized using electrospinning technique. To enhance electrospinability of the polymers, the CS was blended with other polymers for specific reasons such as viscosity and surface tension control. CS nanofibers were cross-linked with glutaraldehyde to minimize their solubility in water. Silver (Ag) and iron (Fe) nanoparticles were added to improve functionality of these nanofibres. The resulting nanofibers were characterized using SEM, FT-IR, TEM and UV-Vis for determination of surface morphology, functionalization, nanoparticles dispersion and the effect of reducing time on nanoparticles. The water samples collected from Mpumalanga were characterized using inductively gas chromatography and mass spectrometry. SEM images confirmed the formation of uniform structures of the CS nanofibers. Grafting and cross-linking of CS with other polymers was confirmed by the FT-IR spectra (Fig. 1). UV-Vis results showed an increase of nanoparticles with increase in reduction time (Fig.2). The water samples were found to contain high levels of nitrophenols and chlorophenols. The levels of these contaminants can be associated with 31 | P a g e



the diseases affecting the people residing in this area. The CS nanofibers were found to be efficient in the removal of the nitrophenols from the simulated laboratory water samples.



Figure 1: FT-IR spectra of cross-linked CS nanofibers: (a) pure CS, (b) cross-liked CS



Figure 2: The UV-Vis spectra of Ag nanoparticles on CS nanofibers reduced at different times.



Reference



[1] Monyatsi, L.M; Onyango, M.S; Momba, M.N.B. Polish Journal of Environmental Studies 2012, 21(5), 1349-1358.
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Synthesis of Fe-Ag/f-MWCNTs/polyethersulphone blend membranes for use in drinking water purification



Monaheng Masheane M.L. Masheanea, S.P. Malingaa* a MSc in Chemistry Department of Applied Chemistry and the DST/Mintek Nanotechnology Innovation Centre-Water Research Node, University of Johannesburg, P.O. Box 17011, Doornfontein, 2028, South Africa. Potable drinking water is essential for the good health of humans and it is a critical feedstock in a variety of industries such as food and pharmaceutical industries. Fe-Ag/f-MWCNTs/PES blend membranes were synthesis using environmentally benign methods for use in purification of water. Fe-Ag/f-MWCNTS were added to the PES polymer matrix to enhance its mechanical, antimicrobial properties and rejection capability. The blend membranes were studied using a range of techniques including SEM, EDS, TGA, XRD and Raman spectroscopy. Filtration test and antimicrobial performance of the materials was also done. The characterizations carried out confirmed the formation of Fe-Ag/fMWCNTs/PES blend nanocomposite membranes. Fe-Ag/f-MWCNTs blend membranes exhibit asymmetric structure defined by a dense layer and a highly porous sub-layer, as shown in Fig.1. The addition of Fe-Ag/CNTs into PES matrix, improved the crystallinity and thermal stability of PES polymer. Moreover, the Fe-Ag/f-MWCNTs enhanced the rejection ability of the PES membranes but compromised flux. The materials also showed antimicrobial activities. A



B



Fig.1: SEM cross-section images (A) PES (B) of Fe-Ag/MWCNTs/PES Keywords: Ag, Fe, f-MWCNTs, membranes, water. 33 | P a g e



Creating iconic personal brands in the disrupted music industry Rob Thomas D Litt et Phil (Marketing Communications) University of Johannesburg, Faculty of Humanities, Department of Strategic Communication Media programmes like Idols, The Voice, The X Factor, and the Got Talent franchise, have led people to believe that anybody can be successful in the music industry. The reality, however, is that it is very difficult to be successful in the music industry, with no clear path for success. At a recent music conference, Randall Abrahams, the judge on Idols, was criticised for his company’s inability to create sustainable ‘stars’ from the winners and runners-up, which highlights the dilemma. This problem is exacerbated by the ease with which anyone can record and release music today, which is why there are so many artists, who are all vying for success. The traditional structure of the music industry has been completely undermined, with the traditional aggregators and gatekeepers between the process of creation and consumption having been radically altered. The fact that the barriers to entry for the music industry have all but fallen away, brought about mainly by the innovative disruption of the Internet and cellular telephony, has fuelled the situation where many artists are trying to create distinctive identities in a sea of sameness. In light of this, it is important to consider the effect these digital technologies have had on the creation and emergence of iconic personal brands since the advent of the digital age, so this is a critical element that must be taken into account as the study unfolds. With the radical changes that the innovative disruption of technology have brought to the music business, any attempt at iconicity must include a digital strategy, and therefore the digital landscape in terms of branding (the digital brandscape) must be factored in. The level of brand parity, or worse, brand ‘unknown-ness,’ that pervades the modern music industry has been a major bane for artists trying to break through into the market and create sustainable brand names for themselves. It can be argued that to achieve the level of success required to do this, means that if the artist intends to have a sustainable career over a significant number of years, they are required to become iconic. If the artist is able to reach a certain level of iconicity, then their future success is more certain.
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What are the elements that define iconic personal branding? How are these applicable to the music industry? Can these be studied to determine if there is a pattern that emerges, and can this pattern then be re-created, to provide a blueprint, as it were, for becoming iconic in the music industry? Additionally, the importance of having a hit as a profound and immediate effect on the creation of an iconic person brand in the music industry must also be explored and unpacked.



To this end, a case study methodology is to be employed, to dissect the careers of some of the largest and most iconic personal brands in the music industry, and to determine what clues can be gleaned to discern a pattern for the creation of an iconic personal music brand.



Keywords Iconic branding, personal branding, personal brands, iconic person brands, innovative disruption, music industry, digital brandscape
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Towards constructing a complex animal ethic Yolandi M. Coetser Dlitt et. Phil in Philosophy University of Johannesburg, Humanities, Philosophy, Bring 6 The field of animal ethics, as a sub-branch of the field of ethics in Philosophy, is relatively new. Arguably, it was only once Peter Singer wrote Animal Liberation in 1975 that philosophers started taking seriously the interests of non-human animals. Thereafter, a very specific type of theorising took place in the Anglophone philosophical tradition. This tradition, as I understand it, is primarily reductionist. I say this as these types of theories problematically aims at limiting animal ethics to one principle, which fails, in my mind, to encapsulate the complex normative relationship that ought to exist between human animals and non-human animals. Per illustration, Peter Singer, as a utilitarian, argues that ‘[t]he essence … is that we give equal weight in our moral deliberations to the like interests of all those affected by our actions (Singer, 1993, p.21). In other words, humans do not deserve a ‘higher’ moral consideration than animals. A human’s interest in staying alive, for instance, has equal weight to a cow’s interest in staying alive. Another important animal ethicist, Tom Regan, argued that since animals have inherent worth, they should be afforded with certain rights in order to be protected, thus, there is a policy of non-interference. Since animals are ends-in-themselves, they have the rights of life, liberty and bodily integrity (Regan, 2001, p.37). The theories of these two authors, and other similar theories, are, in my estimation, deficient as they aim to reduce the normative principles that govern our relationship with animals too much. In this presentation, I propose that a more complex animal ethic needs to be constructed, in order to supplement the theories that are already present in the discipline. This complex animal ethic aims to provide multiple principles which ought to govern the different relationships we have with the different animals, and so leans towards a more contextualist theory, as opposed to an invariantist, rigid theory. A more complex animal ethics will be more constructive to explore the multiple, complex and less-than-ideal relationships that exist between humans and non-humans. This complex theory will avoid one-dimensional animal ethics, and, in so doing, provide a flexible theory that reflects our relationship with animals more accurately.



Keywords: Animal ethics, complex theory, ethics, human/non-human relationships.
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A survey of plants used traditionally in Lesotho to treat common infections Lerato Seleteng Kose Lerato Seleteng Kose1*, Annah Moteetee1, and Sandy van Vuuren2 PhD in Botany (2nd year) 1University of Johannesburg, Faculty of Science, Department of Botany and Plant Biotechnology, corner Kingsway and University road, Auckland Park 2University of the Witwatersrand, Faculty of Health Sciences, Department of Pharmacy and Pharmacology, 7 York road, Parktown 2193 Knowledge on medicinal plant use in Lesotho is passed on orally from one generation to another. As a result it has not been well documented, therefore there are gaps in the documentation of medicinal plants used. Moreover, many plants used in traditional medicine are claimed to be therapeutically important but have not been scientifically assessed to validate their use. The purpose of the current study is therefore to; 1) investigate common diseases in Lesotho’s traditional medicine and document plants that are used in their treatment 2) conduct a literature survey to determine if these plants are used for similar purposes elsewhere 3) evaluate if their therapeutic properties have been tested to validate their traditional utilization and 4) screen plants which have not been tested. Traditional healers and herbalists in the Maseru district of Lesotho were interviewed by means of questionnaires to elicit information on medicinal plant use to cure common diseases. A total of 38 infections were reported as commonly treated using 80 medicinal plants. Reproductive infections were found to be the most commonly treated, followed by respiratory tract infections. Records of eight medicinal plants and 146 new uses of 34 plants are reported in this study for the first time. In some cases animal products are added to the medicinal plants to enhance their curative abilities. The new records of medicinal plants used in traditional healing practices in Lesotho clearly show the need to document these practices, and the wealth of new knowledge gained with the current study reinforces the importance of extending the study to other parts of the country. Determination of the effectiveness of these plants against disease-causing microorganisms (antimicrobial activity) and their chemical content (photochemistry) is currently underway. The results will provide scientific evidence of whether the plants have potential in treating diseases as claimed by traditional practitioners, or their use is just folklore.



Key words: Diseases, herbalists, Lesotho, medicinal plants, traditional healers. 37 | P a g e



Big cats, bigger teeth: A study of sabre tooth cats in the Plio-Pleistocene. Stephanie Edwards Baker Stephanie Edwards Baker- PhD candidate, Centre for Anthropological Research The genus Dinofelis has been studied extensively since the initial discovery of a cranium and mandible from the Lok B site (Henan, China). The type species for the genus was originally D. abeli, but this was later synonymised with the more common D. cristata. The genus is widespread, covering four continents (Africa, Asia, Europe and North America) and longlived. Its first appearance in the fossil record is from Lothagam (Kenya) at ~7.9 Ma and it goes extinct with the species D. piveteaui at ~0.9 Ma (based on the tentative dates of Kanam East, Kenya). There have been a number of subsequent works focused on describing the eight recognised Dinofelis species, as well as numerous indeterminate species. Werdelin and Lewis did the most recent (2001) revision of the genus where they introduced two new species as well as grappled with the evolution of the genus both in Africa and then into the Northern Hemisphere. A later taxonomic revision of Dinofelis in the Sterkfontein Valley sites (South Africa) added specimens from two more fossil sites that had previously not been analysed (Motsetse and Coopers Cave D) and added to the Gladysvale sample. In their study, Werdelin and Lewis (2001) discuss the eight established species as well as introduce six additional ‘morphs’ that are not consistent with any of the former species or, alternatively, there is not enough material to conclusively align them to a particular species. For the South African fossils they used material from the following sites: Bolt’s Farm; Gladysvale; Kromdraai A; Kromdraai B E3; Langebaanweg; Makapansgat Members 2, 3 and 4; Sterkfontein Members 2 and 4; Swartkrans Member 1. They concluded that there are four species present in South Africa (oldest to youngest: Dinofelis sp. cf. diastemata; D. barlowi; D. darti and D. piveteaui) as well as one of the indeterminate morphs (named Dinofelis sp. indet. B). The authors attempt to create a phylogeny of these four species within the context of the entire genus, however they cite two major downfalls: South African karstic sites had until that point been notoriously difficult to date and most of the fossil site ages were in question at the time of publication; secondly, there was not as much material available to draw solid relationship conclusions between the South Africa material. Since the publication of the above mentioned reviews, a large number of additional specimens attributed to Dinofelis have been found from eight new fossil sites in the Cradle of Humankind. Additional Dinofelis material has also been recovered from some of the still actively excavated sites analysed by Werdelin and Lewis (2001). Furthermore, a large 38 | P a g e



project was undertaken accurately date the hominin fossil bearing sites in the Cradle of Humankind. The new dates for these sites differ from those originally used by Werdelin and Lewis (2001), amongst others. The project proposed here aims to update the existing review of the genus with a focus on South African Dinofelis material in light of the increase in sample numbers and the new more accurate dates for the previously analysed, and the newly added fossil sites. Since the East African material is published with full descriptions and measurements they provide an additional sample to compare craniodental and postcranial measurements statistically to determine phylogeny.
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Efficiency of Steel Plates Strengthening Technique of Reinforced Concrete Elements in Bending Akinropo Musiliu Olajumoke Akinropo Musiliu Olajumoke Department of Civil Engineering Science, Faculty of Engineering and the Built Environment, University of Johannesburg, Auckland Park, Johannesburg, South Africa Reinforced concrete (RC) structures are central to modern infrastructural development due to their ease of construction and maintenance. RC elements in flexure can be distressed by fire incidence or design and/or construction errors such as under reinforcement, inaccurate load estimation and inadequate concrete sections. However, failure of such structural members in bending can be prevented by timely intervention to restore their structural integrity through post construction strengthening with steel plate strips mounted on their tension faces. Surface mounting steel plates (SMSP) strengthening technique is one of the methods to arrest further structural deterioration, prevent demolition and to economically increase the load carrying capacity of the distressing flexural RC elements (slabs and beams) in multi-story buildings and bridges. The influencing factors for effective application, to minimise premature failure by debonding of such composite structural elements, in this strengthening technique have not been fully understood. These factors include surface preparation of the RC elements and steel plates as well as the width-thickness ratio (b/t) of the steel plates, adhesive thickness and the number of steel plate strips per metre width of slabs. In this study, the most effective adhesive thickness in SMSP strengthening technique for enhanced load carrying capacity was first established. The surfaces of rectangular concrete blocks were scabbled with pneumatic scabbling machine while the steel plate surfaces were sandblasted before mounting them on opposite sides of the scabbled rectangular concrete blocks surfaces with epoxy adhesive. Steel plates of 100 by 500 mm with three different thicknesses of 4, 6 and 8 mm and three gauged epoxy thicknesses of 1.5, 3 and 5 mm were used. Each double lap steel plates arrangement was mounted onto steel channels frame by bolting before applying direct axial load from universal instron testing machine onto the block up to failure. The most effective epoxy thickness that supported the highest load was subsequently used in strengthening the reinforced concrete slabs of 1000 by 3150 mm with one and two 100 mm wide steel plate strips of 4, 6 and 8 mm thicknesses, respectively. The concrete slabs were initially reinforced with low steel ratio of 0.314%. Sufficient epoxy was applied on the sandblasted and gauge mounted steel plate surface and then pressed against the scabbled and primed surface of the slabs through a 40 | P a g e



set of jacks, and left in this position for five days to allow for proper bonding. The results showed that the 1.5 mm epoxy thickness was the most effective as it supported the highest load in the double lap arrangement, but the load carrying capacity slightly decreased as the thickness of the epoxy increased. Also, it was found that irrespective of the steel plate and epoxy thicknesses, the failure mode of the double lap arrangement was by a combination of plate separation with rip-off. The 1.5 mm epoxy thickness was recommended and subsequently used the in steel plate strengthening of the RC slabs for enhanced load carrying capacity. Using this thickness, it was found that under static loading, the higher the b/t ratio the more the failure of the composite slabs was by flexure. Flexural failure was achieved in the RC slabs strengthened with one and two strips of 4 and 6 mm steel plates (b/t = 25.0 and 16.7, respectively). On the other hand, plate-end debonding and plate separation were the failure modes of the slabs strengthened with one and two strips of 8 mm steel plate (b/t = 12.5). Generally, the steel plate-strengthened RC slabs using 1.5 mm adhesive thickness, significantly enhanced the load carrying capacity of the slabs over the unstrengthen ones by 60 to 90%. Keywords: Strengthening, steel plate, width-thickness ratio, surface mounting, reinforced concrete and composite elements, epoxy and steel plate thicknesses, failure modes, debonding
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PEI-based nanocomposite materials for the removal of Cr (VI) from water Shepherd S. Sambazaa Shepherd S. Sambazaa, Soraya P. Malingaa, Edward N. Nxumalob, Sabelo D. Mhlangab* aDepartment of Applied Chemistry and the DST/Mintek Nanotechnology Innovation Centre, University of Johannesburg, P.O. Box 17011, Doorfontein 2028, Johannesburg, South Africa bNanotechnology and Water Sustainability Research Unit, College of Science, Engineering and Technology, University of South Africa, Florida, 1709, Johannesburg, South Africa



This work reports the synthesis of branched polyethyleneimine (PEI)-multiwalled carbon nanotube (MWCNT) polymeric nanocomposite adsorbents for the removal of Cr (VI) from contaminated water. Branched PEI was used as the polymer material of choice because of its chelating properties and the ability to add specific functional groups on its structure. Functionalized MWCNTs (0.5 - 2.5% w/w), with average diameter of 25 nm were incorporated into functionalized PEI to provide mechanical robustness to the resulting nanocomposite polymers. The presence of acidic functional groups on the functionalized materials (PEI and PEI-MWCNTs) was confirmed by measuring the surface charge as a function of pH (zeta potential measurements). Fourier transform infrared (FTIR) analysis confirmed the formation of a new bond between the functional groups on the MWCNTs and PEI, as evidenced by the appearance of a –C=O peak at 1716 cm-1 in the PEI-MWCNTs FTIR spectra. Batch adsorption and kinetic studies were carried out to evaluate the performance of the PEI-MWCNT nanocomposite materials for the removal of Cr (VI) from simulated water samples at pH 4. Adsorption experiments were conducted to investigate the effect of different conditions such as pH, contact time, PEI-MWCNT dosage and initial Cr (VI) concentration. The kinetic adsorption data obtained for Cr (VI) followed the Pseudo second order model. The adsorption of Cr (VI) reached equilibrium within 60 min of contact time with a removal of 98.6%.
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Morphometric study of the testes of oreochromis mossambicus (Peters, 1852) actually exposed to different contrations of selenium Julia Ndou Honours in Zoology University of Johannesburg, Faculty of science, Department of Zoology PO Box 524, Auckland Park, 2006, South Africa Selenium (Se) is a trace element which is essential to humans and fresh water animals for normal growth, development and maintenance of homeostasis and physiological functions. However, at higher concentrations and long-term exposure, selenium has been observed to be injurious to fish. It is known to kill both juvenile and adult fish. Also, it functions as an endocrine disrupting metal. In this study, a control group of fish, a 10% [0.04μg/L] selenium exposed group and a 15% [0.0663μg/L] selenium exposed one were investigated. The experimental fish were exposed to selenium for 96 hours in a flow through system. The aim of the study was to evaluate the effect of selenium in fish testes in the absence of other endocrine disrupting metals. Pathological changes, if any, of the testicular tissue were examined macroscopically and microscopically. The volumes, lengths and masses of the testes differed in the study groups. The parameters were compared for the right and left testicles for each group of fish. Stereological analysis was used to quantify structural parameters namely, interstitial tissue, seminiferous tubules and spermatozoa. Differences in the volume densities and absolute volumes of these parameters were determined. The developmental stages of the spermatozoa were also observed. In selenium exposed fish, no quantifiable histomorphological alterations were observed. Because only one specimen was analysed for each case, too much emphasis cannot be placed on the differences between the volume densities of the structures analysed. The differences are unlikely to have been caused by selenium exposure. They may be an anatomical feature. It can be concluded that selenium had no adverse effect on the testes of O. mossambicus because of the short exposure time.



Keywords: Selenium, testes, Oreochromis mossambicus, histomorphology, stereological analysis.
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The ethnobotanical, antimicrobial and phytochemical screening of selected medicinal plants from Ga-Mashashane, Limpopo Province, South Africa L.A. Papoa L.A. Papoa*, S.F. Van Vuurenb, and A.N. Moteeteea MSc Botany, 2nd year aDepartment of Botany and Plant Biotechnology, University of Johannesburg, PO BOX 524 APK Campus, 2006, Johannesburg, South Africa bDepartment of Pharmacy and Pharmacology, Faculty of Health Sciences, University of the Witwatersrand, 7 York Road, Parktown 2193, South Africa *Correspondence: [email protected] ABSTRACT The ethnobotanical knowledge of the Ga-Mashashane area, Limpopo, as in many other parts of the world, is rapidly fading due to the fact that this great knowledge resides with elderly people and is not effectively passed to younger generation. Since this information is passed from one generation to the other orally it is not well-documented. An attempt to address this short-coming was made through surveys conducted by means of interviewing twenty elderly people from the area on the utilization of plants for medicinal purposes. To validate their curative properties, the mentioned plants were collected, dried ground, and extracted using three organic solvents chloroform, ether and water in order to perform pathogen-specific tests to evaluate their antimicrobial activity against pathogens such as Escherichia coli, Klebsiella pneumoniae and Staphylococcus aureus which are known to cause a variety of human ailments such as gastro-intestinal problems, respiratory, and sexually transmitted infections . Furthermore extracts that showed antimicrobial efficacy were screened for phytochemical properties. The findings relative to the antimicrobial activity and phytochemistry properties of the medicinal plants are discussed. Key words: Antimicrobial; Compounds; Ethnobotany; Extracts; Medicinal plants; South Africa
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Thomas K. Mkare Can genetic data improve the conservation management of the endangered Knysna seahorse, Hippocampus capensis?



Thomas K. Mkare1*, Bettine, J. van Vuuren1 and Peter R. Teske1



PhD Zoology (Student no. 201463977)



1MolZooLab@UJ, Department of Zoology, University of Johannesburg, Kingsway Campus Auckland Park 2006, South Africa



*Corresponding author: [email protected] The South African Knysna seahorse, Hippocampus capensis, is the most threatened species in the genus Hippocampus according to the IUCN Red List, because it has the smallest distribution range of any of the world’s seahorses. Hippocampus capensis occurs in the Knysna, Swartvlei and Keurbooms estuaries on the South African south coast. Following reports of invasive species and continued degradation of the species’ habitats due to human encroachment, coupled with the frequent mass mortalities of the populations in the Swartvlei and Keurbooms estuaries, there is thus great uncertainty about the species’ long-term survival. Genetic research conducted a decade ago using mitochondrial DNA sequence data could not provide answers to several questions of conservation relevance. For instance, if one of the populations supposedly becomes extinct, would it be acceptable to restore such a population by translocating individuals from other populations? Also, should occasional translocations be used as a management tool to increase genetic diversity in all three populations, and in that way reduce the risk of inbreeding depression? In this study, genetic data from highly polymorphic nuclear microsatellites loci were generated to address such questions of conservation relevance. Keywords: Conservation units; Hippocampus capensis; Keurbooms estuary; Knysna estuary; Swartvlei estuary; microsatellite loci; translocation; South Africa 45 | P a g e



Mark Harris Abstract:



In this paper I will argue against the view that the internal validity of economic experiments (which warrants the conclusion that there is a causal link between the constructs in the experimental sample) can always be settled before external validity (which warrants the inference that the same causal relationship will hold in the population outside of the sample) is evaluated, and that failures of external validity are without consequence for internal validity once internal validity has been established. I will interpret the new riddle of induction in a way that makes it directly relevant to the concern with external validity in economics, and use the grue problem to show how at least some failures in external validity should lead us to relook whether internal validity was ever established in the first place. If this conclusion is established, I will also have demonstrated interdependence between internal and external validity and supported the argument for why more work needs to be done in formalising the way we evaluate external validity.
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Nanostructured membranes embedded with hyper branched polyetyleneimine and titanium dioxide nanoparticles for water purification. Mathumba P



Mathumba P*, Langelihle N. Dlamini, Soraya P. Malinga M.Sc Nanoscience 2nd year University of Johannesburg, Faculty of Science, Department of Applied Chemistry, Doornfontein, 2028, Johannesburg, SA. Abstract Synthetic dyes are used in various applications such as rubber, textile and leather tanning industries [1]. These industries introduce toxic dyes into receiving water courses without any proper purification. Over a half of these are azo dyes and they pose serious health risks to humans [2]. At present various physical, biological and chemical methods have been used for the removal of dyes. These methods are inefficient since they introduce secondary contaminants and are expensive [3]. Therefore, the aim of this study was to prepare a hybrid PES/HPEI/TiO2 membrane using phase inversion method for the photocatalytic degradation of dyes with TiO2 as the active component. This was achieved through the synthesis of TiO2 nanoparticles using a modified sol-gel method in the presence of HPEI. Transmission Electron Microscopy (TEM) images illustrated that the use of HPEI as the template for the synthesis of TiO2 nanoparticle produces well-dispersed nanoparticles with a mean particle size of 11.8±2.4 nm. Blending of HPEI with TiO2 nanoparticles showed intra-particle interaction between the two; morphology observed on TEM, evidenced by the appearance of the Ti-O-N peak on the Fourier Transform Infrared (FTIR) spectrum. The experimental results obtained from Thermo-Gravimetric Analysis (TGA) showed an increase in thermal stability of HPEI upon blending with TiO2 nanoparticles, therefore, stability of the nanocomposites. The resulting HPEI/TiO2 nanocomposites were then dispersed on PES powders to produce PES/HPEI/TiO2 hybrid membrane. Contact angle results showed an increase in hydrophilicity of the membrane after blending with HPEI/TiO2 nanocomposites, therefore better interaction with water molecules. Photocatalytic tests were conducted on PES/HPEI/TiO2 hybrid membranes by using batch-adsorption tests under UV light for dyes of different pH mediums. Results revealed that the hybrid membranes show optimal activity of dye removal at a pH medium of 2. Key words: hyperbranched polyethyleneimine, polyethersulfone, titanium dioxide nanoparticles, photo-catalysis. 47 | P a g e
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Household water demand and management Muloiwa Mpho



M-tech Civil Engineering Faculty of Engineering and the Built Environment Department of Civil Engineering Technology University of Johannesburg Supervisor: Dr M.O Dinka Co-Supervisor: Dr S Nyende-Byakika



The supply of free basic water for domestic uses and the importance of distributing water to meet household demands for productive uses are important for reducing poverty in rural areas of South Africa (SA). The higher government is dedicated to funding the local municipalities so that they can cope with the increasing water demands; however it seems like it is still a dream in rural areas. With adequate water supply to households, residents will be able to grow crops and vegetables for food security. The purpose of this research was to investigate household water supply and demand in Thohoyandou Block F, Thohoyandou Unit C, Thohoyandou Unit D and Thohoyandou Golgotha. The area falls under the Vhembe District Municipality. In this study, the following attributes were used: water demand, water quality, frequency of water supply, price of water, and source of water. Respondents from 107 households in Vhembe District Municipality were interviewed. The idea was to interview household heads and indeed 64.48% of interviewed household where household heads. The age of household heads ranged between 30 to more than 65 years. The education level of household heads in the study area is quiet fair considering that it falls under rural area; it ranges between Matric to Degree. The occupation of household heads ranged from public sector, private sector and self employed. Households used water mostly for basic activities of drinking, food preparation, bathing and toilet flushing with fewer using it for outdoor activities such as washing cars and basic home gardening. 49 | P a g e



How NEO-PI factors influence mathematics anxiety among primary school students SCHOOL STUDENTS Aderonke Olubukola Filani University of Johannesburg Faculty of Education Department of Childhood Education Background The detrimental effects of mathematics anxiety in adults are well researched and understood but few studies have examined how it affects younger children who are beginning to learn math in a formal academic setting. The Neo-PI factors are five broad domains of personality that are used to describe human personality (Costa, P.T., Jr. & McCrae, R.R. 1992). They are: Openness, conscientiousness, extraversion, agreeableness and neuroticism. Ashcraft (2002) defines math anxiety as “a feeling of tension, apprehension, or fear that interferes with math performance”. Math anxiety is known as a disabling condition which is a specific and real fear of mathematics that causes students to have an obsessive urge to avoid mathematics completely (Oxford & Vordick, 2006). Math anxiety can occur in all levels of education from primary school to higher education, and once established, can persist in life, interfering with every day activities involving numeracy and further learning of mathematics. It is on this ground that this study seeks to investigate the factors that influence math anxiety, examine the NEO-PI factors (neuroticism, extraversion, openness, agreeableness and conscientiousness) and how they can influence math anxiety, observe the relative effect of each of the Neo-PI factors on math anxiety and investigate the joint effect of the Neo-PI factors on math anxiety of primary school students in Johannesburg, South Africa.



Methodology This study will adopt a descriptive survey design. The population will consist of primary school students (Grade R-3) in Johannesburg, South Africa. A sample of 300 students will be selected for the study randomly in Johannesburg Central Education District. Correlation and Multiple Regression analyses will be conducted to examine the research questions. The multiple regression analysis is expected to yield correlation matrix analysis of variance which will be used to interpret the data. A structured questionnaire will be used for this study to collect data which bothers on the subject matter from respondents. The Personality factor scale developed by Costa, Jr. &Mc Crae, (1992), Scale for Early Mathematics Anxiety 50 | P a g e



(SEMA), a new measure for assessing math anxiety in second and third graders that is based on the Math Anxiety Rating Scale (MARS-E and MARS) which were created by Suinn et al. (1972, 1988), will serve as the primary model for the Scale.



Significance of the Study The study outcomes are anticipated to make a significant contribution to the field of education and body of knowledge by providing a rigorous evaluation of the impact of mathematics anxiety, influenced by Neo-PI factors in early childhood education settings, raise awareness of mathematics anxiety among primary school students, teachers, parents and school administrators, enable us identify the triggers of mathematics anxiety and understand everyday experience. This information will be useful in determining how mathematics anxiety can be avoided, how existing mathematic anxiety can be managed and how positive attitudes towards mathematics can be promoted.



Keywords Neo-PI factors; Mathematics anxiety; Students
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Neo. R. Mofokeng Master’s (University of Johannesburg, Humanities, Department of Anthropology and Development Studies, D-Ring 5) Abstract: NPOs usually rely heavily on donor funding from governments, businesses, and philanthropists to fund their operations. A heavy reliance on donor funding poses a danger on an organisation as it can lead to the alteration of the operations and agenda vision of an NGO, thereby reducing its relevance on the needs of its beneficiaries (Sundstrom, 2005: 420-422). The economic recession of 2008 also taught a harsh lesson about donor funding in NPOs. The African Development Bank and the African Development Fund (2009: 1) note that since the recession some promises of funding have not come to fruition in Africa – this poses a threat to NGOs’ financial survival. This situation would be worse for NGOs receiving a bulk of their funding from one or just very few source. In light of a funding environment that can be hostile towards these organisations, researchers suggest that NPOs should have multiple donors as an attempt at ensuring security of funding. In addition to having multiple funders, NPOs should undertake fund-raising activities (Gruber, 2014: 20; WINGS, 2006: 1011). In view of the financial challenges faced by NGOs (and governments), Social Enterprises (SEs) started gaining traction in the 1980s (Haugh, 2005:4; Dees and Anderson Battle, 2006: 41). SEs are organisations that bring together the principles of Social Innovation, traditional entrepreneurship (the study refers to private business owners in this way in order to distinguish them from social entrepreneurs), and charity organisations. Johnson and Schwartz (1997 in Shaffie et al., 2012: 525) note that social enterprises are usually founded with high moral values to serve society, a vision to empower the local community, and a minute capital. In order to raise sufficient finances to carry out development projects, SEs have multiple fund-raising strategies which include receiving donations and running profitmaking businesses. However, literature that is available at present does not explore how SEs were affected by the economic recession of 2008. From a theory perspective, SEs are best understood using multiple theories as their organisational design is drawn from a number of disciplines. These organisations have 52 | P a g e



elements of socialism and neoliberalism – an idea captured by the theory of social democracy (Heywood, 2007: 59). Moreover, SEs contribute to the building of social capital. Putnam (1995: 67) describes social capital as, “features of social organisation such as networks, norms and social trust that facilitate coordination and cooperation for mutual benefit”. The study aims to answer the following theory questions: What mechanisms were used to cushion educational social enterprises in Johannesburg during the 2008 global economic recession? The sub-questions of the study are: • How did neoliberal principles help cushion SEs during the 2008 global economic recession? • Were the principles of social democracy affected in the provision of education during the economic recession? • What social democracy or neoliberal mechanisms were implemented to counter the effects of the economic recession? • Did the idea of (building) social capital assist in keeping SEs afloat during the economic recession of 2008? (Consider the aspects of volunteerism and donor funding.)



Keywords: Social enterprise, global economic recession
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PREPARATION OF DOPED NANOTIANIUM DIOXIDE FOR PHOTOCATALYTIC DEGRADATION OF BROMOPHENOL BLUE. Mandla B. Chabalala



Mandla B. Chabalala, Langelihle N. Dlamini and Jane C. Ngila 2nd year M.Sc Nanoscience (Chemistry) University of Johannesburg, Faculty of Science, Department of Applied Chemistry Centre for Nanomaterial Science Research 37 Nind Street, Doornfontein, 2028, Johannesburg [email protected]



Abstract Advanced oxidation processes (AOP’s) have gained much interest in water treatment and purification to overcome side problems associated with conventional methods like absorption and oxidation techniques. TiO2 is the most photoactive photocatalyst, its photo-generated holes are excellent oxidizing agent and photo-generated electrons reduce sufficiently to produce superoxide’s radicals from oxygen and hydroxyl radicals from water, respectively. The dopant (nitrogen) is introduced to reduce the band gap in order to shift the photoresponse of TiO2 to the visible light region. Both pristine and nitrogen doped TiO2 were synthesized via the sol-gel method. The loading of nitrogen was varied between 1-5 (v/v)%. The prepared photocatalyst were characterised using XRD, Raman, FTIR and SEM. The results indicated that anatase TiO2 with a particle size of 10-15 nm were successfully synthesized and nitrogen was introduced in the TiO2 crystal lattice. The band gap of N-TiO2 was found to be 3.0 eV which is a very significant decrease from the 3.2 eV band gap of TiO2. This shows that the photocatalysts are visible light photoactive and energy efficient. The photocatalytic activity of the materials has been tested on bromophenol blue using UV. A decrease in the colour has been observed and 85% dye removal has been obtained. Further test which include IC are being conducted, an increase in SO42- and Br- ions concentration is expected as this will confirm that the dye was successfully degraded. The degradation pathways of the dye is also under study using LC-MS for qualitative analysis.



Keywords: Photocatalyst; TiO2; N-doped TiO2; degradation.
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An ecological assessment of selected ephemeral pans located on the Phongolo River floodplain. De Necker Lizaan, De Necker Lizaan,1*; van Vuren Johan1; Brendonck Luc2. *MSc in Aquatic Heath. 1University of Johannesburg, Faculty of Science, Deparment of Zoology, Ecotoxicology Laboratory, Auckland Park Kingsway Campus, Auckland Park, 2006 2Katholieke Universiteit Leuven, Deparment of Biology, Laboratory of Aquatic Ecology, Evolution and Conservation, 32 Charles Debioriastraat, Leuven, 3000 *[email protected] Temporary wetlands are one the the most prevalent wetland types worldwide and are considered biodiversity hotspots that contribute greatly to regional diversity.These include a variety of lentic aquatic systems ranging from small rainfilled pools to larger pools that hold water during all but exceptionally dry years. Although these aquatic systems are widespread, not only across South Africa but globally, they are not well studied mainly due to the belief that they have no important functions in the ecosystem. The Phongolo River floodplain is one of South Africa’s largest floodplain systems and is unique to South Africa as it is the only large floodplain that sustains permanent pans of water throughout the dry season. The Ndumo Game Reserve (NGR) is located on the Phongolo River floodplain and is the only protected area of the floodplain, housing a number of ephemeral and floodplain pans rich in biodiversity. South Africa, under international obligation by the Convention on Biological Diversity, must work towards conserving its biodiversity. The central aim of this study was to provide baseline information on the biodiversity of macroinvertebrates found in ephemeral pans across the Phongolo River floodplain as this has never been established before. This information can be used in important decision making and conservation management strategies. Water and macroinvertebrate samples were collected from 39 ephemeral pans during February 2014 (wet season). Macroinvertebrates were identified to lowest possible taxon and water was analysed for a variety of nutrients. Water quality was good at all sites, although high water temperature and extreme DO concentrations were drivers for low macroinvertebrate biodiversity. Multivariate statistical analyses revealed spatial variation between sites from within the NGR compared to outside the NGR and this was predominantly due to macroinvertebrate biodiversity. Ephemeral sites outside the NGR were 56 | P a g e



more affected by pollutants than sites located within the NGR as a number of pollutant sensitive macroinvertebrate taxa were found exclusively within the NGR while more pollutant tolerant taxa were prevalent at sites outside the NGR. . Anthropogenic activities appear to be affecting the ephemeral pans outside the NGR while the game reserve seems to be protecting biodiversity as macroinvertebrate biodiversity was much lower at sites outside the NGR than sites within the NGR. Keywords: Biodiversity; macroinvertebrates, wetlands; pans; Ndumo Game Reserve; pollution; conservation
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HCH’s in Hydrocynus vittatus and Synodontis zambezensis from a large floodplain pan within a subtropical conservation area. C.M. Edwards



C.M. Edwards*1, Y. Ikenaka2,3, Y. Beyene2, S. Nakayama2, H. Mizukawa2, M. Ishizuka2, V. Wepener3, J.H.J. van Vuren1 MSc Zoology 1Department of Zoology, Kingsway Campus, University of Johannesburg, PO Box 524, Auckland Park, 2006 2Laboratory of Toxicology, Department of Environmental Veterinary Sciences, Graduate School of Veterinary Medicine, Hokkaido University, N18, W9, Kita-ku, Sapporo 060-0818, Japan 3School of Biological Sciences, Potchefstroom Campus, North West University, X6001, Potchefstroom, 2520



The use of fish as biological indicators of aquatic system health is a well-documented practice. This study was conducted in order to establish whether specific organochlorine pesticides (OCP) are present within the Nyamiti Pan, situated in the Phongolo River floodplain of North-Eastern KwaZulu-Natal, South Africa. The two fish species used for this study occur naturally within the study system and are important sources of protein to the local surrounding communities. The fish species used were Hydrocynus vittatus (Tiger fish) and Synodontis zambezensis (Brown Squeaker). The tiger fish is a top predator species and is known to be piscivorous. The squeaker on the other hand falls into a difference niche of the food web, being both an active hunter of molluscs and small macroinvertebrates and feeding on detritus. Fish were caught using standardized sampling techniques specific to each species, and the lateral muscle tissue was dissected from each fish in the field. Samples were frozen and stored for transport back to the laboratory at the University of Johannesburg, until analysis could take place at Hokkaido University, Sapporo, Japan. Standardised protocols of analysis were followed using specified reference materials for quality control and safety assurances. Hexachlorocyclohexanes (HCH’s) were one group of 58 | P a g e



OCP’s found within both fish species, and levels of three isomers, namely α-HCH, β-HCH and γ-HCH, were determined. The results indicated seasonally dependant trends in α-HCH and γ-HCH. Higher levels of γ-HCH than those of α-HCH during the earlier part of the year may indicate the use of technical grade Lindane (99.9% γ-HCH). A change is seen toward the end of the year with higher levels of α-HCH than those of γ-HCH that may indicate the use of technical grade Lindane (60-70% α-HCH). Uses of both technical grade Lindane and HCH can include dipping of cattle for treatment of tick infestations as well as treatment of corn seeds before planting. The varied spraying regime is illustrated in the percentage composition of total HCH concentrations. Levels of HCH’s are lower in Hydrocynus vittatus than in Synodontis zambezensis and may be attributed to dietary and habitat usage differences as well as complex differences in bioaccumulation patterns. Keywords: Organochlorine pesticides, Hydrocynus vittatus, Synodontis zambezensis. South Africa, Ndumo, Nyamiti Pan
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The Experiences of Caregivers in Caring for People with Acquired Brain Injury: An Analysis of Support Group Blogs Stephanie E. Klarmann Stephanie E. Klarmann MA Counselling Psychology University of Johannesburg, Humanities, Department of Psychology [email protected]



Abstract. Family caregivers often fulfil the primary role of caring for a family member following the hospitalisation and rehabilitation of an acquired brain injury (ABI). Studying the impact of ABI on family caregivers may give valuable insight into their concerns and needs. This mini-dissertation explores the experiences narrated in brain injury blogs by the caregivers of ABI survivors. The processes of recovery and adjustment, and the impact of ABI on the caregiver form the primary focus of this study. Blogs have been utilised to gather in-depth data that is based on personal experiences and support from a group of people mutually interested in living with ABI. Thematic analysis is used to identify and analyse themes that emerge in caregiver blog entries.



Keywords. Acquired brain injury, ABI, caregivers, blogs, family, thematic analysis
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Geochemical Modelling of reaction mechanisms for selected chlorinated organometallic complexes present in South African water systems Martin, M. Magu *Martin, M. Magu.; Penny, P. Govender & Jane, C. Ngila PhD in Chemistry University of Johannesburg, Faculty of Science, Department of Applied Chemistry, P. O. Box 17011 Doornfontein, 2028, Johannesburg, South Africa; *[email protected]; Abstract Water is of great importance in supporting life on earth. Drinkable water is not sufficient and the little available is polluted from various point and non-point sources [1]. Many chlorinated compounds persist in the environment and are associated with adverse health effects including cancer, reproductive and developmental toxicity and endocrine disruption [2]. Hence chlorinated organic compounds pose great danger to aquatic organisms as well as animals including human beings [2]. This study focuses on specific chlorinated organic compounds (Figure 1) and how they interact to form complexes with some selected metals present in surface water and treated water systems in South Africa. Volatile organic compounds were extracted using Solid Phase Extraction (SPE) method [3] and later analysed using the Multi-dimensional Gas Chromatograph (GCxGC) coupled with Time of Flight (TOF) mass spectrometer (MS) [3]. Metals were analyzed using Inductively Coupled Plasma-Optical emission spectroscopy (ICP-OES) coupled with Mass Spectrometer (MS) [4]. Speciation studies were conducted with PHREEQC [5] software version 3.1.2. Reaction mechanisms of the complexes was done with Gaussian 09 and GaussView 5 [6].
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Figure 1: A=2,3,4,5,6-Pentachlorophenol; B=1,2,3-Trichlorobenzene; C=1,2,4-Trichlorobenzene; and D=Trichloroethene Keywords; Water, Speciation, Volatile Organic Compounds, Metals.



References [1] West, L. "World Water Day: A Billion People Worldwide Lack Safe Drinking Water". About. (March 26, 2006). [2] Betts K (2008). New flame retardants detected in indoor and outdoor environments. Environ Sci Technol 42(18):677808. [3] Keith, L. H. Identification & analysis of organic pollutants in water. Ann Arbor: Ann Arbor Science Publishers. (2007). [4] Standard methods for the examination of water and wastewater: 18th edition supplement. (1994). Washington, D.C.: APHA-AWWA-WEF [5] Ashraf, M. A., Maah, M. J., Yusoff, I., & Ghararibreza, M. (2012). Speciation of heavy metals in the surface waters of a former tin mining catchment. Chemical Speciation and Bioavailability, 24(1), 1-12. [6] Smith, J. N., Flagan, R. C., & Beauchamp, J. L. (2000). Computational chemistry applied to the analysis of air pollution reaction mechanisms; Pasadena, Calif.: California Institute of Technology.
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Stimuli-encoded graphene bioelectronics for development of on/off-switchable superthin biosensors Renu Kumari



Renu Kumari1*, Penny P Govender1, Ashutosh Tiwari2 PhD in Chemistry 1Department of Applied Chemistry, University of Johannesburg, P.O. Box 17011, Doornfontein 2028, Johannesburg, South Africa 2Biosensors and Bioelectronics Centre, IFM, Linkoping University, 58183 Linkoping, Swedan



Abstract Graphene is a monolayer material with outstanding properties that makes its use in the field of biosensors advantageous. Switchable bioelectronics is very essential for the construction of bio-interfaces which comprise stimuli response surfaces. Due to these bio-interfaces, they give direct control over the bio-systems. The technologies need to be developed to therefore link smart bio-catalysis and biosensor applications into platforms capable of efficient signal transduction. On/off switchable zippers-like graphene interface is reported which used to control biomolecular interactions. Switchable bioelectronics related research is still in its initial state, theoretical calculations should increase our knowledge in this area. Calculations based on experimental data will be carried out for the sake of accuracy through quadratic configuration interaction or coupled cluster theory in the case of zipper like nanoarchitectures. The zipper like nano-architectures will be simulated by using the DFT approach. The data from simulations will be used to describe the changes that take place during bonding between atoms of nano-architectures. Density functional theory (DFT) with BP86 functional and the 6-31G+(d.p) basis set will be used for geometry optimization for the zipper-like graphene using Gaussian view software. Keywords. Graphene, DFT, Switchable bioelectronics, Biosensors.
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Palladium doped-ZrO2-multiwalled carbon nanotubes nanocomposite as an advanced photocatalyst for water treatment William Anku William.W. Anku, Samuel.O.B Oppong, Sudheesh .K. Shukla, Eric .S. Agorku, Penny .P. Govender PhD in Chemistry Department of Applied Chemistry, University of Johannesburg, P.O. Box 17011, Doornfontein 2028, Johannesburg, South Africa. Tel: +27618490614 Email: [email protected]



ABSTRACT A series of Pd-doped-ZrO2-MWCNTs nanocomposites with different percentage compositions of Pd were prepared by homogenous co-precipitation method. The photocatalytic applicability of the materials was investigated by the degradation of acid blue 40 dye in water under simulated solar light. The samples were characterized using FTIR, XRD, UV-Vis, TEM, SEM and EDS. The Pd-ZrO2-MWCNTs nanocomposite showed an enhanced photocatalytic activity toward the degradation of the acid blue 40 dye under visible light compared with bare ZrO2 and ZrO2-MWCNTs alone. The remarkable photocatalytic activity of Pd-ZrO2-MWCNTs nanocomposites in the visible light makes it an ideal photocatalyst for the removal of organic pollutants in water. Keywords: Photodegradation, Zirconium oxide, Palladium, Multiwalled carbon nanotubes
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A Modular Agent-based Communications Framework for Autonomous Vehicles in a Simulated Urban Environment Meraj M. A. Chhaya Meraj M. A. Chhaya and Wai Sze Leung M.Sc. In Information Technology University of Johannesburg, Faculty of Science, Academy of Computer Science and Software Engineering, Corner Kingsway and University Road, Auckland Park, Gauteng, South Africa [email protected]



Abstract. Autonomous vehicles, also known as self-driving cars, refer to vehicles that can travel on public roads to destinations with minimal- to no-interaction from human beings. These type of cars can respond to traffic-related incidents faster and more precisely than human beings, thus potentially reducing the number of traffic accidents, subsequent pedestrian injuries and even fatalities. Autonomous vehicles have been a major focus of Artificial Intelligence research over the past few years, with major developments being contributed to the industry by Google, Bosch, and leading companies in the automobile industry. The study presented in the dissertation explores the use of Intelligent Agents as a computer science abstraction that encapsulates the several components of an autonomous vehicle, in order to promote component modularity and to allow the inclusion of newer technologies that could further improve the effectiveness of autonomous vehicles. A particular recent advancement in the field of autonomous vehicles is the use of intervehicle communications, which supplements the array of sensors provided in the vehicles, in case of failure or inability to produce sufficient data that would be necessary for the vehicle to make a decision. The agent model proposed in the dissertation places a paramount importance in the communications mechanism, incorporating it in its agent architecture, in order to produce an autonomous vehicle model that is safer and more effective than current solutions. The autonomous vehicle agent model, given research constraints, was deployed in a simulated 3D urban traffic environment, where it was tested in a number of scenarios where 65 | P a g e



a vehicle's sensors failed or provided insufficient data to ensure a safe journey for the vehicle's passengers, passengers of other vehicles and pedestrians in the simulated environment. The results of the tests demonstrated that an inter-vehicle communications mechanism, even with limited transmission range, effectively complements the existing modules of an autonomous vehicle, and is especially useful in case one of the modules fails.



Keywords. Autonomous vehicles, multi-agent systems, intelligent agent, agent simulation
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Development and application of a dynamic water balance model to evaluate possible interventions to improve water security in Kgetlengrivier Local Municipality Cyprian Pasipanodya 2.



Background and description of research problem



Kgetlengrivier Local Municipality (KLM) is located in the south-eastern part of North West Province and includes the following towns Derby, Koster-Reagile, Mazitsa, SwartruggensBorolelo and farm areas within its area of jurisdiction. The Municipality is situated close to Rustenburg, which is the fastest growing mining town in Southern Africa, and is experiencing rapid population growth due to investment in the mining sector. The current sources of water is not in a position to meet the current and foreseeable future water demand. The natural surface mean annual runoff (MAR) is approximately 125million m3/a.



Koster town and Reagile townships both receive water from Koster Dam and the current registered allocation which is transferred from the Koster Dam to Koster and Reagile is 0.49 million m3/a. Derby has a total of 2,300 households and has a demand of 0.17 million m3/a with a negative water balance from the boreholes supplies. Mazista is a newly established rural settlement located between Koster and Swartruggens. The area has a water demand of 0.05million m3/a. The supply of water is very erratic due to low yields of the boreholes and over abstraction of groundwater from the aquifer. Swartruggens and Borolelo are small towns that both receive water from Swartruggens Dam. The current combined water demand is 0.5million m3/a with a negative water balance at source for both low and high growth population.



Other than water for domestic use, mining and irrigation have a total combined water use licence of 4.31million m3/a from Koster Dam and Elands river (DWA WARMS, 2012).



The main challenges to be investigated in this study can be summarised as follows: • The municipality is concerned about how to meet the growing water demand from available water resources. • The reconciliation of water requirements and water use licences does not reflect water security challenges faced by the municipality in the different water supply areas/zones. • Lack of accurate and up to date data that makes it difficult to produce reasonable estimates of water balance at zone level. • Poor sanitation results in poor quality water which affects the water balance at zone level. • The municipality is promoting economic activities such as agriculture, tourism, small scale mining, livestock and wildlife. These require a sustainable water supply although some projects come with associated pollution risks. 67 | P a g e



•



The municipality faces another challenge of protecting sensitive ecosystems.



• Impact of climate change is recognised as well as competition for water resources is increasing.



3.



Main of aim of the project



The main aim of the study is to identify potential interventions to improve water security in Kgetlengrivier Local Municipality and in order to address the identified challenges. The study objectives areas are as follows: • To develop a dynamic water balance model for each supply zone in-order to reconcile current and future water requirements and available water resources • To develop, bench marking and indexing system to evaluate the water balance condition. • To design a monitoring system in order to collect baseline data for the water balance model. • To evaluate the impact of water quality on water balance in Kgetlengrivier Local Municipality. 4.



Brief description of work to be done



The research will include the following activities: • The development of a dynamic water balance model in-order to reconcile current water supply and water uses. • Investigating the current and future water requirements, availability of water from different local sources and recharge levels based on rainfall. • Investigating the impact and effectiveness of various interventions to meet demand in the short, medium and long-term. • Compiling baseline of water quality for both groundwater and surface water and establish trends in the quality of the water.
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Bolepi: A Framework for forecasting Project Outcomes Thabo Mphuthi



Abstract: Project failure is very common with only one in eight Information Technology projects being truly successful in terms of time, cost and quality (McManus & Wood-Harper, 2008). Projects fail for many reasons some of which are quantifiable such as; a project team’s abilities, overruns of project schedule and cost, scope creep, ignoring project warning signs, unrealistic timeframes as well as erroneous estimates for cost and schedule. It takes a skilled project manager to spot the warning signs of project failure; however the scale and complexity of projects often result in the failures of even the most skilled project managers when it comes to forecasting project success. With large sums of investment being continuously pumped into projects despite only one in eight projects having a chance of producing a return on the investment in them, there is a clear need for an effective way to determine the likelihood that a project will succeed. In order to determine the likelihood that a project will fail, this research aims to apply Machine Learning techniques to models of projects built by evaluating the quantifiable properties of historic projects over a period of time and learning the patterns that lead to project failure. This research presents Bolepi, a framework for forecasting the outcomes of projects by employing exploratory data analysis and natural computing. This means that real-world projects are modelled and these models are analysed through the use of natural computing algorithms. This analysis takes place in order to determine those features of the projects that play a role in the success or failure of projects. This approach to learning about a project based on historic activities has been widely accepted as projects go through predictable stages called life cycles (Kloppenborg, 2011). With the knowledge obtained from such learning, a module for determining the risk of a given project failing could be identified and used to determine the likelihood that a new project will fail well before the project is executed. From a time and money perspective such a solution is beneficiary, as it will ensure that only projects that have a good chance of succeeding are executed. The proposed solution will enable project managers to have a better understanding of the state of a project before and during execution, and thus enable the project manager to manage the project more successfully. Keywords. Exploratory Data Analysis, Mathematical Modelling, Natural Computing, Project Management
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PHYTOCHEMICAL AND BIOLOGICAL INVESTIGATION INTO A MEDICINAL PLANT USED IN SOUTH AFRICAN TRADITIONAL MEDICINE.



Nkemdinma Uche-Okereafor*; Derek Ndinteh; Nicollet Niemann; Vuyo Mavumengwana MTech. in Biotechnology, University of Johannesburg, Faculty of Science, Department of Biotechnology and Food Technology, PO Box 17011 Doornfontein 2028, Johannesburg, South Africa. ABSTRACT



Globally, medicinal plants play a very significant role in health-promotion and the reduction of disease burden in our communities. Over 80,000 species of such plants and their secondary metabolites such as tannins, terpenoids, alkaloids, terpenes, phenolic compounds, glycosides and flavonoids have demonstrated excellent antimicrobial properties in vitro. Thus, they constitute over 25–50% of all pharmaceutical drugs prescribed globally. In addition, most of them contain phytochemicals antioxidant, and anti-carcinogenic properties. Many plants have been the source of various pharmacologically active compounds that are now used in medicine. Our main interest in on Rhoicissus tomentosa with high medicinal potentials whose phytochemistry has not been fully investigated. Rhoicissus tomentosa is a medicinal plant from the Vitaceae family and is widely distributed in southern Africa. Its leaves, stem and roots are mostly used by traditional healers in South Africa to enhance fertility, reduce pain and ensure safe delivery during pregnancy and also as a worm expeller. Available chemical information reports the presence of coumarins, flavonoids, phytosterols, essential oils, saponins, terpenoids and its antimicrobial activity against a wide range of disease causing organisms have also been reported. Rhizomes of the plant were collected and subsequently extracted using 100% ethyl acetate and 50:50 methanol and chloroform. Phytochemical screening of the plant showed abundant presence of tannins, alkaloids, steroids, reducing sugars while flavonoids and saponins were available in much lesser concentration. Comprehensive Gas Chromatography coupled to Time of Flight Mass spectrometry was done on different solvents crude extracts and data showed presence of 35 different compounds. 70 | P a g e



Antibacterial tests done using the disc diffusion method and minimum inhibitory concentration showed inhibitory activity against a wide range of gram-positive and gram-negative bacteria. The obtained results validate its traditional use as analgesic and anthelminthic and also corroborate that the plant can be used to treat bacterial infections since the tested organisms are responsible for different infections.Compound isolation was done using the Gravity Column Chromatography (GCC) technique to isolate the compounds present in the plant and five pure compounds were isolated.The continued use and popularity of plant based traditional medicine makes its very necessary to carry out scientific validation of the ethno-therapeutic potential of such plants through phytochemical and pharmacological screening and evaluation, identification and isolation of bioactive compounds as well as antimicrobial screening and evaluation. In general, this study gave some level of validity to the ethnobotanical uses of R. tomentosa and also due to the increasing problem of antibiotic resistance to existing antibiotics, bioactive compounds synthesized from this plant can be further studied for possible therapeutic use.



Keywords: Medicinal plants, Rhoicissus tomentosa, phytochemistry, Antibacterial, GCC
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Improved Steganography Through the Strategic Placement of Information and the Optimization Thereof Through The Use of Evolutionary Algorithms Michael Cilliers



Michael Cilliers, Duncan A Coulter MSC Computer Science University of Johannesburg, Faculty of Science, ACSSE University of Johannesburg, Faculty of Science, ACSSE [email protected]



Abstract. The development of steganography techniques does not occur in isolation. There is an arms race between steganography and steganalysis techniques. The establishing of a steganography technique that could adapt when needed could be beneficial.



This research includes the development a steganography algorithm that aims to decrease detectability through the strategic placement of information. The algorithm is developed in such a way as to allow for optimization. A genetic algorithm is implemented to help optimize the embedding of the algorithm in a specific environment. This should allow the algorithm to be re-optimized when new steganalysis techniques are developed. The algorithm should thus remain relevant as steganalysis advances.



The developed algorithms show that the placement of information in the image has an effect on the detectability of the information. The developed algorithm even outperforms the random distribution LSB technique. The optimization that was implemented also produced positive results.



Keywords. Steganography, Genetic Algorithm
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Investigating the use of the South African National Identification Card for Electronic Transaction Processing Dane H. Lang Dane H. Lang, and Sebastiaan H. von Solms M.Sc. in Computer Science University of Johannesburg, Faculty of Science, Academy of Computer Science and Software Engineering, Auckland Park Campus, E-Ring 2 [email protected]



Abstract. A significant number of modern financial transactions are accomplished with the use of payment cards. The security of these transactions is vital as a security breach could result in financial loss. As a result, the current implementations of cards and card acceptance devices have security measures built in to them in order to prevent such a breach. These measures are not however perfect and leave card transactions vulnerable to threats including but not limited to: skimming in the case of magnetic stripe cards; and the ability to compromise the confidentiality of cardholder PINs in the case of chip and PIN cards. The existence of these vulnerabilities highlights the need for a more secure alternative to current card implementations.



The objective of this project is to investigate the use of the new South African National Identification Card (NID) in electronic transactions as a more secure replacement for current magnetic stripe and chip and PIN implementations. In order to verify the suitability of the NID in electronic transactions, the performance of the NID will be evaluated in three key phases of the EMV transaction process: Cardholder Verification; Card Authentication; and Transaction Authorisation. To that end, a simulation of the NID will be created and utilised in a prototype system that will leverage the security features of the NID to conduct EMV transactions.



Keywords. EMV, South African National Identification Card, Chip and PIN, Magnetic Stripe, Electronic Transactions, Vulnerabilities.
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Collection of multi-agent smart environments to form a generic network Hendrick Van der Westhuizen Hendrik J.C. van der Westhuizen MSc in Information Technology University of Johannesburg Faculty of Science Academy of Computer Science and Software Engineering [email protected]



Elizabeth M Ehlers University of Johannesburg Faculty of Science Academy of Computer Science and Software Engineering



Abstract: The Context-aware Service-sharing Generic Smart Environment is a model used to create multiple smart environments and multi-agent networks that can identify services and effectively share them along with device configurations. The model allows for faster configuration times and more effective service solutions as duplication of services are eliminated and continuous service detection and maintenance is performed within the generic smart environment.



Keywords: Immunology, Smart Environments
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Nanocomposite membrane embedded with a hyperbranched polyethyleneimine (HPEI) and Fe/Pd bimetallic nanoparticle for the reductive degradation of chlorinated organics Goitsemodimo Rakodi Rakodi GH*.a, Malinga S.Pb, Ngila J.Cc, Mhlanga, S.Dd M-Tech Chemistry University of Johannesburg, Applied Chemistry, Faculty of Sciences. a,b,cDepartment of Applied Chemistry, Faculty of Science, University of Johannesburg, Doornfontein, 2028, Johannesburg, South Africa. dNanotechnology and Water Sustainability Research Unit, College of Sciences, Engineering and Technology, University of South Africa, Florida Science Campus, Florida, 1709, Johannesburg, South Africa. *Email: [email protected]



Abstract Water pollution is a formidable challenge faced worldwide due to presence of the extraneous pollutants detected in natural waters. Persistent organic pollutants due to their long persistent times in the environment and their detrimental negative effects, pose threats into the environment. Various water treatment technologies including physical, biological and chemical methods have been used for the removal of POPs, however these methods inefficiently remove these contaminants and there are possible secondary contaminants accompanying these treatment methods. In this study, a hybrid thin film nanocomposite (TFN) membrane consisting of hyperbranched polyethyleneimine and iron-palladium (Fe/Pd) bimetallic nanoparticles supported on polysulfone membrane will be developed. Hyperbranched polyethyleneimine have voids which allow entrapping of pollutants and dispersing the nanoparticles. The amine terminal groups on the HPEI make this molecule hydrophilic and thus improve its antifouling properties. Fe/Pd catalyst is well explored for hydrodechlorination and it has been reported with a high number of successes. The hyperbranched polyethyleneimine and iron-palladium bimetallic (HPEI/Fe/Pd) nanocomposite will be synthesised via microwave assisted synthesise and it will be evaluated using Fourier Transform Infrared spectroscopy (FTIR), scanning electron 75 | P a g e



microscopy with energy dispersive x-ray spectroscopy (SEM-EDS), transmission electron microscope (TEM), thermogravimetric analysis (TGA), ultraviolet visible spectroscopy (UVVis) and x-ray diffraction spectroscopy (XRD). The prepared composite will be incorporated into porous polysulfone polymer support via the interfacial polymerization technique. The prepared PSf/HPEI-Fe/Pd nanocomposite membrane will be characterized using BrunauerEmmett-Teller (BET), TGA, SEM, HRTEM, contact angle measurements, X-ray Photoelectron Spectroscopy (XPS) and Atomic Force Microscopy (AFM). The hybrid composite membrane will be tested through the crossflow for water flux, permeability, rejection, and antifouling properties. The membrane will further be evaluated for its performance towards dechlorination of chlorinated organic pollutants. Degradation of pollutants will be monitored using techniques such as Ion-Chromatography and Liquid Chromatography mass spectrometry (LC-MS).



Key words: Dechlorination, hyperbranched polyethyleneimine, polysulfone, iron palladium bimetallic nanoparticles.
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Photon Imaging A. Maganlal and A. Hardy MSc in Information Technology University of Johannesburg Academy of Computer Science and Software Engineering [email protected]



Abstract: Global illumination is an extremely important field in computer graphics in that it provides a means by which to generate more convincing scenes and images. Many global illumination algorithms are based on path tracing and/or ray tracing and are primarily run by the CPU. As consumer GPU hardware has evolved many of these algorithms have been ported to the GPU. The ports, while facilitating a speedup, do not make full use of rasterisation hardware. Our algorithm, photon imaging, is designed to be a rasterisation based global illumination algorithm which has native GPU data structures in order to better utilise consumer GPU hardware. Keywords: Global illumination, photon mapping, progressive photon mapping, progressive global illumination, depth peeling, texture projection, rasterisation.
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BIODEGRADATION OF SELECTED ORGANIC POLLUTANTS ON AN ENZYME MODIFIED NANOFIBROUS MEMBRANE FOR WATER TREATMENT Lebohang Koloti Koloti LE1, Arotiba OA1, Gule NP2, and Malinga SP1* MSc Chemistry. 1University of Johannesburg, Faculty of Science, Department of Applied Chemistry, Doornfontein Campus, P.O. Box 17011, Doornfontein 2028, Johannesburg, South Africa. 2Stellenbosch University, Faculty of Science, Department of Polymer Science, Matieland, Stellenbosch, 7602, South Africa. 1E-mail: [email protected] Various highly toxic materials introduced into the water reservoirs have resulted in over 3.6 million deaths yearly around the world as a result of unsafe drinking water. In particular, phenolic compounds and their derivatives have been detected at elevated amounts in industrial effluent streams and agricultural runoffs. For instance, bisphenol A (detected at maximum concentrations of 17.2 mg/L) affects the reproductive system of human beings and aquatic animals. Therefore, more effective methods for removal of these organic pollutants need to be developed. In this study, an enzyme modified nanofibrous membrane will be prepared by electrospinning of a hyperbranched polyethyleneimine/polyethersulfone polymer solution to form nanofibers on a commercially available polyethersulfone membrane. Laccase enzymes will subsequently be covalently immobilized on the nanofibrous membrane. This enzyme modified nanofibrous membrane will be used for effective biodegradation of phenolic pollutants from water. Techniques such as high resolution scanning electron microscopy (HR-SEM), atomic force microscopy (AFM), fourier transform infra-red spectroscopy (FTIR), contact angle and water permeation will be used to characterize the enzyme modified nanofibrous membrane. The extent of phenolic removal will be monitored by ultravioletvisible (UV/VIS) spectroscopy. It is envisaged that the enzyme modified nanofibrous membrane will be highly efficient in the biodegradation of phenolic organic pollutants due to 78 | P a g e



its high surface to volume ratio that allows high loading of enzymes. Currently, optimization of the electrospinning parameters is been conducted in order to obtain, thin, ultrafine well dispersed nanofibers. Key words: Biodegradation, Bisphenol A, Hyperbranched polyethyleneimine, Laccase enzymes, Nanofibers
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Access Control for Local Personal Smart Spaces Brian Greaves As today's computer systems grow more compact, powerful and cheap to produce, they have become more pervasive in society. Pervasive Computing aims to tear down the barriers that once restricted the sharing of resources and information. Today's devices enable users to compute and share resources on the go - unrestricted by the paradigms of past years. Although this does enable greater ease for devices to connect and share, there are still both lingering and new-found security concerns for these environments. Services such as Wi-Fi direct allow for the creation of device-to-device networks, of a peer-to-peer nature, deemed "smart spaces". Smart spaces are capable of providing an access-point-less means to share information and resources between their peers. These environments, advanced as they may be, still require various areas of their security to be addressed. The objective of this research is to evaluate various access control models and compare them in terms of their suitability for possible use in the specific role of Local Personal Smart Space (LPSS) security and access control. Thereafter, evaluate the role of contextawareness and trust in access control models and mechanisms. Then, finally, derive an access control framework for LPSSs better geared to protect them. The objective of the access control evaluation is to highlight the strengths and weaknesses of each model when put in to the context of personal smart spaces. Thereafter, topics such as context-awareness and trust relationships are explored and evaluated as to how they fit into access control for LPSSs. This research goes on to propose a framework derived from the findings of the access control, context-awareness and trust research in order to provide a means for secure resource sharing for these LPSSs. The proposed framework facilitates the secure management of connected devices by providing a means to enable access control relative to the level of trust a particular device and user has. The proposed framework takes into consideration the context of a device's operation in order to better determine if it can be trusted by other devices in the LPSS. Key Words: Access Control, context-aware, smart space, trust, Wi-Fi
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Biosynthesis and Characterization of Silver and Gold Nanoparticles from the Leaf and bark extracts of zanthoxylum capense Mbavhalelo Nephawe Nephawe, M.J1, Mavumengwana, V2, Niemann, N2, and Ndinteh, D.T1 M.s.c Nanoscience (Biology) aDepartment of Applied Chemistry, University of Johannesburg, Doornfontein, 2028, South Africa, E-mail: HYPERLINK "mailto:[email protected]" [email protected] . bDepartment of Biotechnology, University of Johannesburg, Doornfontein, 2028, South Africa. Keywords: Gold Nanoparticles, Silver Nanoparticles, Zanthoxylum capense, Green synthesis, The biosynthesis of nanoparticles has many advantages over the tedious, expensive and toxic physical and chemical methods of synthesis. Plants are stocked with valuable metabolites that are capable of reducing metal salts to form nanoparticles. In this study, aqueous leaf and bark extracts of Zanthoxylum capense were reacted with AgNO3 and HAuCl4 to determine the plants reducing abilities and hence synthesis of Ag and Au NPs capabilities. The goal was to develop a reliable, eco-friendly and easy process for the synthesis of silver and gold nanoparticles using extracts of medicinal plant Zanthoxylum capense. Characterization of the nanoparticles formed by the different extracts was performed using UV-vis, TEM, DLS, Zeta-sizer and FTIR. UV-vis spectrophotometry was used as a confirmatory as well as characterizing tool. FTIR provided information on the biomolecules responsible for synthesis and capping of NPs. Phytochemical tests were performed on the leaf and bark extracts of the plant to elucidate possible phytochemicals responsible for the reduction of metal salts. Antibacterial activity of the NPs was evaluated by using the disk diffusion assay and MICs were determined by the broth dilution method against pathogenic bacteria.



Synthesized nanoparticle was confirmed by the change of colour of gold and silver and growth of nanoparticles was monitored by surface Plasmon behaviour using UV-Vis Spectroscopy. Water soluble biomolecules present in the plant were responsible for the conversion of silver and gold ions to AgNP’s and AuNP’s. UV-Vis Spectrum of synthesized 81 | P a g e



AgNP’s and AuNP’s exhibit peaks at 419 and 567 nm corresponding to its surface plasmon absorption. Transmission electron microscopy showed polydispersed AgNP’s ranging from 15-50 and AuNP’s from 10-20 nm.



The size and shape of NPs are the keys to their biomedical properties. Green synthesis of NPs is a feasible way for the future. This study showed that NPs can be synthesized very easily and economically. The phytochemicals present in Z. capense extracts reduce the silver and gold ions into metallic nanoparticles. This strategy reduces the cost of production and the environmental impact.
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Maxima3D: Continuous Environmental Authentication Mr Frans F Blauw Mr Frans F Blauw Supervisor: Prof SH von Solms PhD Computer Science Academy of Computer Science and Software Engineering, Faculty of Science, University of Johannesburg [email protected]



In a world where usernames and passwords rule, users are confronted with login screens around every corner. These screens not only strike fear into the hearts of consumers who desperately try to remember exactly which password they used for the site, but also give malicious actors a bountiful helping of monetary gain and identity theft. Even though biometrics has become an established form of authentication, it still requires active participation from the user; and once authenticated, most systems will not require any further proof that it is still the same user. Maxima3D will attempt to prove that continuous authentication, with the help of 3D security, can alleviate the stress and cumbersome process of active authentication to give the user the peace of mind to continue their daily duties. By continually verifying the identity of the user currently behind the helm of the computer, the trustworthiness of both the user and the user can be improved. Based on the concept of 3D security where the environment surrounding the user takes part in the authentication process, Maxima3D will use the authentication from the environment on a transactional and fine-grained basis. The environment will consist of elements such as cameras and other biometric devices that will continually feed into a central authentication server. The transactional authentication mechanisms will use this data to authenticate the user for each transaction that they perform on their computer. If the authentication confidence of a transaction is strong, the Maxima3D will allow the transaction to continue as normal. On the other hand, if the confidence is faltering, Maxima3D will request the user to authenticate for a transaction once more in order to boost her confidence in the authenticity of the user. All in all, Maxima3D aims to not only simplify the need for active authentication, but also provide higher confidence that a transaction performed was indeed that of the authorised user. 83 | P a g e



Photodegradation of dye effluent whilst monitoring the fate and behavior of TiO2 in a simulated photocatalytic treatment plant Lwazi Mahlalela Lwazi C. Mahlalela1, Langelihle N. Dlamini1, Catherine J. Ngila1 and John N. Zvimba2 MSc in Chemistry 1Department of Applied Chemistry, University of Johannesburg, Doornfontein Campus, P.O. Box 17011, Doornfontein 2028, Johannesburg, South Africa 2Water Research Commission, Private Bag X03, Gezina, 0031, South Africa [email protected] Different engineered nanomaterials (ENMs) with different composition and physicochemical properties are being produced due to the development of synthetic methods and application of the ENMs from laboratory to industrial and commercial products. These different properties gives them the potential to affect non-target organisms and provides them with potential biological uptake as they find their way into conventional wastewater treatment plants (WWTPs) which use bacteria to biodegrade organic materials. Dyes in wastewater are of great concern because even small amounts may produce visible effects. Dyes affect oxygen and disturb nitrogen cycles through photosynthesis and may also be toxic to aquatic life. The current development in the field of chemical water treatment have enabled the development of oxidative and catalytic methods for degradation of organic compounds. Titanium dioxide (TiO2) has been used extensively and has demonstrated its ability to effectively degrade organic compounds. Properties such as photostability, relatively low cost and non-toxicity that TiO2 possesses have favored its use as a photocatalyst of choice especially in wastewater treatment for the removal of organic pollutants. This has resulted in fewer studies on its effect as not much research work has been committed to assess its physicochemical properties in relation to its toxicological effects in the environment. This research involves photodegradation of dye effluent and will show how doped-TiO2 physicochemical properties change during treatment of industrial wastewater. These changes in the physicochemical properties might be important to understand the biological and toxic properties of ENMs. The physicochemical properties include size, size distribution, aggregation/agglomeration, geometry, surface area, crystal structure, surface charge, electrical conductivity and pH. Monitoring of these properties will be attained by using spectroscopic and microscopic techniques such as X-ray diffraction spectroscopy (XRD), Raman, inductively coupled plasma optical electron spectrometry (ICP-OES), transmission 84 | P a g e



electron microscopy (TEM), scanning electron microscopy (SEM), zetasizer nano ZS and conductivity instruments. The simulated photocatalytic treatment plant (SPTP) will include a biological degradation section and a photocatalytic membrane reactor (PMR). The fate and behavior of doped-TiO2 will be monitored in the biological degradation section whilst monitoring the effect of dopedTiO2 on degradation of dye effluent in the PMR. The effects of doped-TiO2 on the functionality of the microbes responsible to degrade organic matter in the SPTP will be assessed by monitoring COD, TOC, DOC and BOD. Photodegradation by-products of the dye from the effluent will be determined by using ion chromatography (IC), gas chromatograph-mass spectrometer (GC-MS), while the decrease in concentration of the dye by UV-Visible spectrometer.



Keywords. Physicochemical, wastewater, doped-titania, photodegradation
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