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An analytical study of the usage of adjectives in French language 

 
Madara Sumudu Kulathunga Arachchi. 

 
Lecturer for French, Department of Languages, Cultural Studies and Performing Arts, University 

of Sri Jayewardenepura. 
B.A Special Degree in French, University of Kelaniya (First Class Honours), M.A in Linguistics, 

University of Kelaniya (Currently reading) 
 
In French language the usage of adjectives has always being a problematic grammar part for the 

students. Unlike in English Language most of the adjectives in French language are placed after 

the noun which it modifies and the noun endings should be changed according to the gender and 

the number of the noun. Moreover   in more depth there are different types of adjectives which 

could be categorized according to the nature and the function of the adjective. The objective of 

this study is to analyze the adjectives and all the other grammar rules related to adjectives in 

French language with the intention of designing effective pedagogic materials which could be 

used in teaching French for the students. In doing   the research I expect to collect the information 

from the Grammar books and previous research work. Furthermore I would like to analyze the 

errors of the students in the usage of the adjectives in doing exercises and writing activities to 

find out the commonly caused errors and the exercises that could be added to minimize such 

errors and concretize their understanding of the grammar rules related to adjectives. Moreover 

the students and the teachers of French language are interviewed with face-to-face interviews 

to collect data related to teaching and understanding the adjective based grammar rules in 

French language. 

 
Keywords: Adjectives, usage, function, pedagogic 
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Ground water Quality: Focus on Arsenic Concentration and its Genesis in Rural 

parts of Raichur District, Karnataka ,India 
 
 

Shwetha Bhovi.1,Puttaiah.E.T2 and Ananth Nag B3 

 

1 Department of Environmental Science, Kuvempu University,  Shimoga, Karnataka,India 
2 Ex-Vice-Chancellor, Gulbarga University, Gulbarga-585106, Head Department of  

Environmental Science,   Kuvempu University, Shimoga, Karnataka,India 
3 Department of Environmental Science, Kuvempu University, Shimoga, Karnataka,India 

 
The quantity of groundwater decreases yearly because of over exploitation and secondly, there 

is degradation in water quality. This work is based on a study to assess the extent of arsenic 

contamination in the study area by testing tube well water using field kit and Laboratory methods 

determine the arsenic contamination of water and to define the impact of arsenic on human 

health in the representative watershed of the study area and elaborate recommendations for 

arsenic removal practices in groundwater based on the scientific findings which is being carried 

out at rural parts of Lingasugur Taluk , Raichur, Karnataka, India  . The majority of the villages 

surveyed were in the Hutti-Maski schist belt (Schist is metamorphic rock having laminated, 

flakyparallel layers of micaceous minerals). Due to the Mining activity million tons of arsenic 

tailings is being dumped in open area leading to contamination of groundwater. Ingestion of 

water with Arsenic concentration in groundwater from 0.05 mg/l to 1.5mg/l results shows the 

impact of arsenic on human health. The excess concentration of arsenic contamination is due to 

Hutti Gold Mines in this region seems to be the probable source of contamination. The arsenic 

groundwater contamination is attributed to the Geogenic origin and the source of arsenic in 

localized patches is due to the presence of Arsenopyrite (46% Arsenic). 

 
Keywords: Arsenopyrite, metamorphic rock, micaceous minerals 
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Sinhala Cinema, New Media and Electronic Democracy 
 

Nalin Jayasena 
 

Department of Global and Intercultural Studies, Miami University, Ohio, USA 
 
This paper examines the role of online media (especially Sinhala cinema available online) in the 

2015 electoral victory of Maithripala Sirisena (also known as the “January 8th revolution”). By so 

doing, this study illustrates the power of online media to challenge authoritarian regimes and to 

circumvent censorship and media suppression in South Asia.  More broadly, this essay argues for 

the need to have a more expansive definition of new media that extends beyond its conflation 

with social media. It calls for a revaluation of “old media” (such as cinema) and its continued 

political relevance in the digital age. Using Sri Lankan cinema’s transition from traditional 

platforms (like film halls) to its new digital life on YouTube, Vimeo and other video streaming 

platforms, this essay demonstrates how “old media” has worked in collaboration with new media 

platforms to facilitate transformative political change at the national level.  

 
 

Keywords: Online media, Sinhala cinema, democracy 
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Optimization Framework For Implementing New DSM Clustering Approaches 
 

Athula Gunawardena1, William Dougan1, Amelia Ruzzo1, Patrick Monaghan2, Michael Depies2, 
Chamath Gunawardena3 

 

University of Wisconsin-Whitewater1, USA,  
Blackthorne Capital Management LLC2.,  
University of Wisconsin-Madison, USA3 

 
Design Structure Matrix (DSM) is a two-dimensional matrix representation of the structural or 

functional interrelationships of objects, tasks or teams. Used primarily in the area of engineering 

management, DSM is increasingly being applied to complex issues in health care management, 

financial systems, public policy, natural sciences, and social systems. Clustering objective 

functions for DSM analysis trades off two conflicting goals: (1) minimize the (number and strength 

of) interactions outside clusters, and (2) minimize the size of the clusters. The determination of 

the best objective functions for various DSM clustering applications is an important area of 

ongoing research. We present a flexible and efficient optimization framework for implementing 

new DSM clustering approaches and compare them with the existing approaches. 
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"Seeing through DNA technology - DNA Saree and DNA Carnatic" 

 
Dr.S.Chandraekaran 

 
Head, McNally School of Fine Arts 

Faculty of Fine Arts 
 
 
The paper aims to examine how mythology are challenged through DNA technology, and how it 

contributes to new ways of understanding multi-disciplinary studies in relation to arts education 

and community-based arts.The paper will be divided in three aspects. The first aspect of the 

paper, I will discuss about the research principles that contributes to the creation of Dna  Saree 

and Dna Carnatic* through a ‘therukoothu’ theatre production titled Infinite Saree. Infinite Saree 

was produced by Biological Arts Theatre (BAT) and performed at Goodman Arts Center, 

Singapore (31st March – 1st April 2012). It was created to examine the research methodology that 

sited between scientific thinking and Indian mythology, and how Dna technology contributes in 

developing multi-disciplinary studies between science, theatre, visual arts and music. The second 

aspect of the paper will further examine how the Infinite Saree project was engaged through the 

following research-based workshops – Bio-Arts Workshop, Dance Workshop and Music 

Workshop. Through these workshops, it will examine how multi-disciplinary process can be 

applied as part of arts education pedagogy and community-based learning process. As for the 

third aspect, as a performance artist, I will examine the artistic complexities that lie in between 

scientific thinking and artistic language through a series of performance artworks. Through these 

performances, I will be able to illustrate the application of multi- disciplinary research 

methodologies sited between the notion of body and scientific thinking. 

 
*Dna Saree and Dna Carantic – Both of these creations are probably the first of its kind in the 
world created through DNA technology, especially within the context of Indian Classic Music and 
Indian Textile. 
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Digitizing History: Providing worldwide access to primary source documents 
 

James Thull 
 

Montana State University-Bozeman, MT USA 
 
Archives have long provided the world with access to our shared history. The mission of archives 

is to preserve and disseminate primary source documents so that researchers can gain firsthand 

insights to our history and develop theories and scholarly interpretations of our societies. For 

generations this access has been limited to scholars with the means to visit and conduct research 

at archival institutions. Digitization of archival documents allows us to disseminate original 

documents to researchers, students, and scholars the world over. It dramatically increases the 

amount of research done and decreases the cost of access. In addition digital copies of archival 

documents do not deteriorate and can be viewed in nearly any setting without the concerns of 

providing proper archival conditions. For this proposed presentation I will review the current 

archival practices of digitization; discuss the benefits; demonstrate examples of completed 

projects; and examine how faculty can incorporate these open access primary source documents 

in their instruction and research. I will also provide an overview of how archives the world over 

can begin digitization projects and thereby increase the dissemination, impact, and use of their 

materials while simultaneously increasing the likelihood that the often rare, historic, and original 

documents they hold will be preserved for future generations of researchers.  
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Creative Humanitarian Approaches to Poverty Alleviation and Sustainability: 
Examples From The Field 

 
Chris Stout 

 
ATI Holdings, Chicago, Illinois, United States 

Clinical Professor, College of Medicine, University of Illinois at Chicago, Illinois, 
United States 

 
This presentation will provide a number of real-world examples of various incredible programs 

and their founders who served as the basis for the presenter’s bookset “The New 

Humanitarians.” Examples and statistical data will then give way to a number of stories about 

various humanitarian organizations that are as innovative in their approach as they are successful 

in their outcomes. Inspirational stories as well as practical tools will round out this rich and 

engaging presentation. 

 
Keywords: Sustainability, Humanitarian, Global Health, Medicine 
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Voice in the Chinese Work Group：Effects of Leader-Member Exchange & Value 
of Power Distance 

 
Fang-Yu Lee1, Min-Ping Huang2 

 
1College of Management, Yuan Ze University, R.O.C(Taiwan) 
2College of Management, Yuan Ze University, R.O.C(Taiwan) 

 
The multilevel study is developed to explore the effect of Leader-Member exchange (LMX) on 

employee’s different voice behaviors to supervisors and colleagues within Chinese work group. 

The moderating effects of relative Leader-Member exchange (RLMX), Leader-Member exchange 

differentiation (DLMX), member and supervisors’ value of power distance (PD) on the 

relationship between LMX and voice are verified. Up to 30 Taiwanese companies joined the 

survey. 241 leader-member dyads and 1013 dyads of peer response, are collected. Using 

hierarchical linear modeling(HLM), multilevel findings indicated the direct effects of LMX on voice 

to colleagues in individual level and on voice to supervisors in both individual and group level. 

Furthermore, moderating effects of both supervisors’ value of PD in-group differentiation of LMX 

on the relationship between LMX and voice to supervisors are also verified. Based on the findings, 

research contributions, limitation and future will be discussed in the study. 

 
Keywords: Employee voice, Leader-Member Exchange, Value of Power Distance, Chinese work 
group 
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Building a model City of Sustainability through environmentally sound tourism. 
An example from the Philippines 

 
Dr. Dimithri Devinda Jayagoda PhD. 

 

Administrator, Admissions office (International), Ritsumeikan Asia Pacific University, Japan 

 
 

Former mayor Edward Hagedorn and officials have set their vision to see the City of Puerto 

Princesa, on Palawan Island in the Philippines, as “a model city in sustainable development.” This 

vision is continuingly placed in practice even the mayor changed. This paper discusses how 

people have committed to accomplish this vision and also how they have contributed to Puerto 

Princesa being recognized as the “City in the Forest” of the Philippines. The objective of this study 

is to give voice to this unique development model.  

 
Community based tourism cases and annual mangrove plantation project is discussed in detail. 

Based on the interviews, surveys and observations the society of Puerto Princesa City is these 

case studies are described. Especially participatory research method is used in this study. This 

study is conducted in the form of a case study. Qualitative data are mostly used but at the same 

time quantitative data are also used to prove qualitative descriptions as a mixed methodology. 

Data gathering techniques used in this study are interviews, focus groups, surveys, photography, 

participatory observations, action research and desk research. Field work and observations were 

conducted in several visits in the field throughout 2010 to 2014.  

 
Keywords: Environmental security, Local community, Love affair with Nature, Sustainable 
development. Sustainable tourism 
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Awareness, Attitude and Practice on Cervical cancer and Cervical cancer 
screening among female undergraduates in university of Peradeniya 

 
Dilumi Jayawickrama1, Anuradha Rathnayake2 

 
Department of Nursing,Faculty of Alled Health Sciences,University of Peradeniya. 1 
Department of Nursing,Faculty of Alled Health Sciences,University of Peradeniya.2 

 
Cervical cancer is the second most common cancer among women worldwide. It can be 

prevented, through the ways of screening and early detection of premalignant stages in the 

disease and treatment. Screening test for cervical precancerous and cancerous lesions is 

conducted by using Papinocolaou test .The broad objective of this study was to unfold the 

awareness, attitude and practice of cervical cancer and cervical cancer screening among female 

undergraduates in University of Peradeniya.A descriptive cross sectional study was conducted 

using a self- administered questionnaire in University of Peradeniya with 294 study sample. 

Obtained data was tabulated to Microsoft Excel 2010 and analyzed using the Statistical Package 

for the social Sciences (IBM SPSS) database program version 22.Chi-square tests were used to 

identify significant differences between variables. Awareness of cervical cancer was assessed by 

a numerical sum score ranging from 0 to 36, with 36 as maximum.Awareness of cervical cancer 

and cervical cancer screening was poor among 199(67.9%) , satisfactory among 78(26.75%)  and 

good among 16(5.6%) in both 1st and 4th year undergraduates in University of Peradeniya. 

Significant difference p<0.05 can be identified among 1 st and 4 th year undergraduates.There is a 

need to promote awareness of cervical cancer and cervical cancer screening among females by 

informing them on their susceptibility to cervical cancer and encouraging them to have regular 

screening.  

 
Keywords: Cervical cancer, Pap test, Risk factors  
 
 
 
 
 

 



Second International Multidisciplinary Research Conference  2017 (ISBN 978-1-988652-01-6) 
 

 

 
 
 
 

17 

A study on woman’s role in the fishing industry in Southern and Northern 
coastal area of Sri Lanka 

 
Dassanayaka E.M 1, Kowmica S1, Morel V.L.C1, Ekanayake E.M.U.N1,Nanayakkara G.K 1Peries 

J.F.R.K,2Dhanushan R2 , Silva S.N3 

 

International Institute of Health Sciences – Welisara Sri Lanka, 1 Diploma student of biomedical 
science following at International Institute of Health Sciences –Welisara Sri Lanka, 2 Diploma 

student of nursing following at International Institute of Health Sciences –Welisara Sri Lanka, 3 
(Supervisor) Lecturer/Head of Academic affairs, International Institute of Health Sciences- 

Welisara Sri Lanka 
 
Introduction: - Fishing industry has been specially designed for men but when considered socio-

economically, women play major role in the fishing industry. Unfortunately the role of women in 

fisheries is under estimated and undervalued. 

Objectives: - To assess the role of woman in fishing industry and the role of the fisherman’s wives 

for the maintenance of health. 

Results: Among the 100 respondents 44% were between the ages 26-35.The most common 

accidents recorded among the fishermen were the cuts and wounds (16%). 25 % of the fishermen 

were suffering from long term diseases. Only 12% of the sample population had non-commutable 

diseases. Majority of the wives contribute the fishermen (90%). 72% of the respondents stated 

that they play a vital role when considering the income of the family. 55.2% of the respondents 

stated that they created a friendly environment when their husband was under stress. 47% of 

the wives stated they give self-prescribed drugs for their husbands when the husband is ill. 

Conclusion: It was revealed that the wives of the fishermen play a pivotal role in supporting the 

income, ensuring the health of fishermen and safeguarding the family. 

 
Keywords:  Women’s role, Fishing industry, Costal area 
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Early prediction of human motion of Parkinson’s and Stroke patients to improve 
Human-Robot Collaboration to perform simultaneous manipulation tasks 

efficiently. 
 

Abdullahi Chowdhury 
 

Faculty of Science and Technology, Federation University Australia 

 
 
Abstract: At the early stage of Human-Robot Interaction (HRI), a robot was considered only as a 

tool which performs some simple physical tasks on command. From the past few decades, HRI 

has focused on Human-Robot collaboration that involves a robot interacting with a human in real 

environment, requiring robustness and seamless interactions.  According to Parkinson’s 

Australia, approximately 30 patients are diagnosed with Parkinson’s every day in Australia over 

last 6 years the number of Parkinson’s patients increased by 17%. Another major cause of 

neurological disability is stroke. To provide appropriate support to this huge number of diseased 

population an extremely smart technology need to be developed. Assistive Robot (AR) can 

certainly be very effective in managing this huge number of patients needing both physical and 

psychological support.  Current research works are limited to performing the test aiming to 

provide mainly physical assistance. Although the previous studies tried to address the issues 

associated with AR assisting people with neurological diseases, still there are rooms for further 

improvements. Most of the existing AR or Social Assistive Robot (SAR) systems have limited 

capabilities of improving the human like nature and lacks self-education process in the complex 

and uncertain real world.  This paper aims to improve the existing SAR interaction with the 

neurological patient in real life environment by adopting and learning from working in uncertain 

conditions. 

 
Keywords: Human-Robot Collaboration, Human-Robot Interaction, Assistive Robot 
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Querying Facility Managers in India's Hospitality Industry 
 

Paulette R. Hebert¹, Tilanka Chandrasekera² and Noriel Jacobs Gray³ 
 

Oklahoma State University, USA (1, 2 & 3) 
Department of Design, Housing and Merchandising (1 and 2), 

School of Hotel Restaurant Administration (3) 
 

According to knoema.com, the 2015 travel and tourism sector accounted for 6.3% of the GNP in 

India. Ritchie (2004) has indicated that tourism is important to a country’s growth and survival. 

In recent years, however, many disasters have adversely affected India including earthquakes, 

cyclones, floods and tsunamis (Indiatvnews.com, 2015). India is also vulnerable to terrorism and 

has experienced a number of attacks recently (Kumar, 2016). American university researchers 

wanted to solicit Indian facility managers' perceptions of disaster planning efforts in India as 

disaster planning may influence the viability of tourism-related businesses. This study examines 

facility managers' perceptions of the disaster preparedness of their respective hotel and 

restaurant businesses in Northern India. When members of the research team visited India in 

2015, they hand-delivered and administered hard copies of a survey to a convenience sample of 

facility managers at hotels and restaurants in Northern India. The survey consisted of 30 

questions which called for Likert-type responses, multiple choice questions, and some open 

ended questions. The researchers utilized interpreters when necessary.20 facility managers 

completed surveys. The findings of provide insights regarding the emergency preparedness of 

the hospitality industry in the Northern India as well as providing insight into how improvements 

can be made in future developments in terms of disaster mitigation efforts. These findings also 

provide suggestions on areas to be improved through educating the industry.  

 
Keywords: Facility Manager, India, Survey, Disaster 
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Institution of  prosecution against the act of  transporting in a vehicle a bulk 
consignment of poultry meat unfit for human consumption  – a case report 

 
Lasantha K Hirimuthugoda1, Sanjaya W A A C Weerakkody2, Ranawaka R A C2 , Ravindra P P 

Perera2, Lakshan P M M Munasinghe2, Priyantha G Perera2, Udaya I Rathnayaka3, Madarasingha 
P5,Hemalatha K4, de Silva S H P4 

 
Post Graduate Institute of Medicine, University of Colombo, Sri Lanka1, Medical officer of Health 
office, Bulathsinhala, Kaluatara, Sri Lanka2, Regional Director of Health Services office, Kalutara, 
Sri Lanka3, National Institute of Health Sciences, Kalutara, Sri Lanka.4, Food safety Consultancy 

services, Kegalle, Sri Lanka.5 
 
 
Storage temperature plays a major role in causing changes in quality and safety of poultry meat. 

Product should retain its desired sensory, chemical, physical, functional and microbiological 

characteristics. Authorized officers are expected to guide and inspect on food safety and security 

measures of the country. After conducting comprehensive food outlet inspections covering 

whole Medical Officer Health (MOH) area and legal prosecutions over violation of law related to 

food safety, inspections of food transporting vehicles were conducted. Twenty vehicles were 

inspected and 7 out of them were released after giving strict advice, 3 were detained to produce 

before courts. By entering a plea of guilty, first two defendants were admitting their guilt and 

fined 67 USD each. Last case was charged against the chicken company transporting chicken at 

temperature of +50 Centigrade (standard -180 Centigrade), where company lawyer admitted a 

plea of guilt, but pleaded to release all chicken worth of 2700 USD. Usually in Sri Lankan context, 

temperature of container was measuring by thermometers as a spot reading of whole passage 

of cold chain of frozen foods.  

 
Keywords: Food safety, shelf life, poultry meat, Public health legislature 
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UPGRADATION OF POLYMER COMPOSITE PROPERTY BY LOCALLY AVAILABLE 
SAND PARTICLE REINFORCEMENT 

 
M.A.S.R. Saadi1, M.A. Islam2 

 

1 Postgraduate Student, 2 Professor, Department of Materials and Metallurgical Engineering 
(MME), Bangladesh University of Engineering and Technology (BUET), Bangladesh 

 
Nowadays, development of high efficiency and low cost engineering materials is the main focus 

of worldwide researchers, where composites are attracting more attention. In this regard, past 

decade has seen a renewed interest in developing these wonderful materials. Polymer 

composites are light weight low cost materials with good corrosion and wear properties, 

however, they are easy to fabricate. So, these materials have become one of the most attractive 

engineering materials. Recently, large quantities of sand/clay minerals (also other micron-sized 

mineral powders) are widely used as reinforcements for polymer matrix composites and that, in 

most cases, they are somewhat expensive. This paper concentrates on the possibility of the 

utilization of locally available sand to upgrade the tensile strength and thermal stability of 

polyester matrix composites. In this research work two different types of naturally available sand 

(whitish and reddish) particles in Bangladesh have been collected, characterized by XRD and were 

gradually ground to decrease their particle sizes. After grinding, the particle sizes were measured 

by high resolution FEG SEM. Using these sand particles of different sizes composites were 

developed and their tensile and thermal behaviours were studied, respectively, by universal 

testing machine and thermo-gravimetric analysis. Experimental results revealed that both types 

of locally available sand particles might be potential sources for low cost reinforcement particles 

of polymer composites, however, for better performance raw sand particles need to be ground 

to a very fine level. 

 
Keywords: Polymer, Composite, Sand particles, Particle sizes, Thermo-gravimetric analysis. 
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Bhatti Kavya-A Literary View 
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Bhatti kavyam is a one of the Literature in the Sanskrit. Its author called as Bhatti. This Literature 

called as “Ravana vatham’, especially in the status in Mahakavya. This Literature Based on the 

story of Ramayana.  It contains twenty two chapters and 1624 verses (Slokas). This Literature not 

only important for literary system but also the system of Panini’s grammar .This kavya divided by 

four. There are;1.Sankeerna Kanda, 2. Adhikara Kanda, 3. Prasanga Kanda , 4.Diganda Kanda   

This kavys have Examples of the grammatical structure in literary style.  This research is based on 

Literary Criticism Methodology. The first source reference of this book and secondary references 

are Alankara Sastras and other relative Literatures in Sanskrit.. This Bhatti kavys is one of the 

Mahakavya Literature, at the same time it explain the grammatical examples by Literature style. 

 
Keywords : Bhatti Kavya, Alankara Sastra, Poetics, Ramayana, Panini 
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Objective of the study was to determine the status of knowledge and menstrual hygiene practices 

among adolescent girls. Cross sectional descriptive study was done among adolescent girls of 14 

-17 years, who had attained menarche, in three schools in Kattankudy, Batticaloa district. 

Subjects were randomly selected according to the school registry. Informed written consent was 

obtained prior to the participation to the study from the participants and the school principals. 

The subjects were administered a pre-designed and validated questionnaire on various 

components of menstrual hygiene practices. The data was analysed using SPSS software. Among 

761 girls participated in the study. The average level of menstrual hygiene practices was <50% in 

613 (80.6%) subjects, 50-75% in 148 (19.45%) and none practiced >75 % of proper menstrual 

hygiene. Factor analysis on menstrual hygiene showed highest scores on frequency of changing 

the pad, bath during menstruation, absorbent used and access to water. Average level of hygiene 

practices was comparatively more among girls who belonged to higher socio-economic groups (P 

value = 0.003) and those who had access to a covered toilet. In Conclusion there is deficiency in 

menstrual hygiene practices among adolescent school girls. It is important that there must be 

intense education reinforcing all the components of menstrual hygiene practices. Strategies such 

as access to water and sanitation may play a major role in adopting safe practices. 

 
Keywords: Adolescent girls, Knowledge and practices, menstrual hygiene, Sanitation 
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A newly developed theory proposed that ambidextrous leadership with two complementary 

leadership behaviors, i.e., opening and closing, predicts team innovation and performance 

(Rosing, Frese, & Bausch, 2011). This current research aims to examine the dual influence process 

by proposing a moderated mediation model. We argued that through two mediating factors, i.e., 

collective empowerment and problem solving, ambidextrous leadership have positive influences 

on team performance, while the stage of team development plays a key role as a moderator for 

such effects. Empirical data of 70 new product development teams in Taiwan were collected. We 

then aggregated data from both team leaders and team members to conduct team-level analysis. 

The multiple regression analysis was conducted to test our moderated-mediation model and 

hypotheses. Statistic results supported our dual-process hypotheses. Opening leadership 

behaviors have positive effect on team performance through collective empowerment, and 

closing leadership behaviors have positive effect on team performance through team problem 

solving. However, the stage of team development plays a moderating factor for such effect. 

During earlier stages of team development, the opening leadership behaviors have positive effect 

on team performance, but have negative effect during later stages of team development. We 

provided detailed discussions on how these findings can contribute on team management 

research and practice. 

 
Keywords: Ambidextrous leadership, team performance, moderated-mediation model, the stage 
of team development 
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Clay is one of the best materials that can give breath and live to it. Product quality, relevance to 

the function, product appearance are the main key factors that can be identified as qualities of a 

good clay product. Decoration is the aspect that makes a piece of art more than the utilitarian 

communications to the user and contributes to the total appearance. Outer appearance or 

surface embellishment gives more value rather than the first impression of overall product. There 

is lack of research done according to the subject area related to the surface treatments. This 

study examines about importance of surface embellishment and tries to investigate types of 

decoration techniques used in Sri Lankan tradition. The research was conducted according to the 

grounded theory method, with referencing on exciting products, museum collections and 

literature based. The preliminary results of the research show that there is a chronological 

development on clay surface treatments. The conclusion can also be drawn as-that the surface 

decoration did under the two aspects such as, aesthetic aspects and functional aspects. As result 

findings, it could be identified that clay products have unique surface embellishment methods 

such as pinching, Enjoying, Engraving, Stamping, Springing, paintings and gazing.  

 
Keywords: Embellishment, Decoration, Earthenware, Design 
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The purpose of this paper is to investigate the level of stress level of government nursing tutors 

in Sri Lanka. The major objective of the study is to identify the prevalence of work related stress 

among the nursing tutors in School of Nursing Sri Lanka. This comparative study comprises of 153 

government nursing tutors repressive in all Government Schools of Nursing Sri Lanka. 

Quantitative data collection have been used as standardized questionnaires have been using to 

investigate the issue. Results have been evaluated by using simple means, standard deviation 

and t – scores. This study shows that there is a considerable amount of stress in nursing tutors in 

Government Nursing Schools in Sri Lanka. A pilot test was conducted at Post Basic School of 

Nursing School at Colombo 10 which is only place for higher education for nurses in Sri Lanka. 

Validity and reliability of instruments were attended to. Required permission were obtained from 

relevant authorities and the sample gave informed consent. All the government nursing tutors of 

Sri Lanka have taken as a study population and sample.  Questionnaire response rate was 77%   

Quantitative data were analyzed using the Statistical Package for the Social Sciences (SPSS) 

version 21. Perceived stress was measured by a previously validated 10-item Perceived Stress 

Scale (PSS) likert type. The PSS has internal consistency of 0.85 (Cronbach ∝ coefficient). High 

scores on the PSS mean greater stress levels. The stress score was stratified into “no”, “mild”, 

“moderate” (less than the first, second and third quartiles, respectively) stress (All merged under 

“low level” stress, or severe (equal to or above the fourth quartile) labeled as high level stress.The 

findings of the study showed overall work stress level, that study found that less than fourth (n = 

34 or 22.2%) of the nursing tutors experienced “moderate” level of the work stress. About more 

than one fourth (n = 63 or 41.2%) of the nursing tutors demonstrated “mild” level of stress while 

nearly more than one fourth (41 or 26.8%) of them showed a “high” level of work stress in 

government nursing tutors in Sri Lanka. Relevant recommendations are given. This research is 

highly useful for management, administrative of nursing education and health service 

administration of Sri Lanka. It is also directly nursing tutors and indirectly nursing students could 

be beneficiaries of the recommendations and suggestions.  

 
Keywords:  Work stress, nursing tutors stress, sources of nursing tutors stress of Sri Lanka. 
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The Mixed Reality Lab at Oklahoma State University focuses on teaching, research as well as 

community outreach related to design through the use of technology. Currently the Mixed Reality 

Lab is equipped with a projector based Passive 3D stereoscopic VR system, multiple VR Head 

Mounted Display systems, multiple AR Head Mounted Display systems, 3D body /object scanning 

capabilities, 8-Camera Motion Capture system, multiple 3D printers as well as a collaborative 

design console. Within the collaborative design console, designers are able to collaborate on a 

design projects. The interactive touch sensitive whiteboard provides the center point while other 

computers are connected to the central computer. Using the Virtual Reality (VR) area researchers 

as well as students are able to simulate 3D virtual environments in passive stereoscopy.  The 

multiple VR head mounted display systems have also been used for students to experience the 

spaces they design as well as for research purposes. Students have used the 3D printers for class 

projects and usability studies of using 3D printers have been conducted and presented at multiple 

conferences in the past. Mobile based and PC 

based AR technology has also been used by students 

in their class projects to showcase their design products.This presentation documents some of 

the research and teaching projects that the lab has carried out.  

 
Keywords: Design Research, Virtual Reality, Augmented Reality, Additive Manufacturing 
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Awareness, Attitude and Practice on Cervical cancer and Cervical Cancer 

Screening among Female Undergraduates in university of Peradeniya 
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Abstract 

Cervical cancer is the second most common cancer among women worldwide. About 83% of the cases 

occur in developing countries, representing 15% of female cancers. 1721 new cervical cancer patients are 

diagnosed annually in Sri Lanka and 145,946 patients in South Asia. Almost 50% of   patients   are 

diagnosed when cancer is localized, with the survival rate of 92% for remaining five years. Cervical cancer 

is a preventable disease; it can be prevented, through the ways of screening and early detection of 

premalignant stages in the disease and treatment. Screening test for cervical precancerous and cancerous 

lesions is conducted by using Papinocolaou test which is low cost and a feasible method. Detection of the 

premalignant lesions requires awareness of the disease and so that people can be aware and positive 

towards screening. 

 

The broad objective of this study was to unfold the awareness, attitude and practice of cervical cancer and 

cervical cancer screening among female undergraduates in University of Peradeniya. 

A descriptive cross sectional study was conducted using a self- administered questionnaire in University of 

Peradeniya with 335 study sample. Among them 294(87.6%) participants had positively completed the 

questionnaire.Obtained data was tabulated to Microsoft Excel 2010 and analyzed using the Statistical 

Package for the social Sciences (IBM SPSS) database program version 22.Chi-square tests were used to 

find out the significant differences between variables. Awareness of cervical cancer was assessed by a 

numerical sum score ranging from 0 to 36, with 36 as maximum. 

 

 Generally the awareness of cervical cancer and cervical cancer screening  was poor, the results showed 

that 199(67.9%) had poor awareness, 78(26.75%) had satisfactory awareness and only 16(5.6%) had good 

awareness in relation to cervical cancer and cervical cancer screening among both 1st and 4th year 

undergraduates in University of Peradeniya.Low percentages of identifying signs, risk factors, prevention 

methods, treatment options and screening test   for cervical cancer show the gaps in awareness about 

cervical cancer, and cervical cancer screening which emerge that this population needs further health 

education. There is a need to promote awareness of cervical cancer and cervical cancer screening among 

females by informing them on their susceptibility to cervical cancer and encouraging them to have regular 

screening which can be detected cervical cancer at the pre-cancerous stage. There is also a need for 

provision of affordable screening services all over the country to enable women, after being motivated, to 

go for screening. 

 

1 Introduction 

Cervical cancer has become the second most common cancer among females in worldwide (World Health 

Organization (WHO 2015), although it is early detectable premalignant cancer type. It  occurs in the cells 

of the cervix, the lower part of the uterus which is connected to vagina. Cervical cancer is a malignant 

disease of the cervix usually occurring in the 5th or 6th decade of life at a mean age of 54 years. The disease 

has a pre-malignant stage which usually occurs in younger women under the age of 40. Cervical cancers 

begin in the cells of the transformation zone which gradually become to pre-cancerous state prior to 

becoming a cancer. Pre-cancerous state is described as Cervical Intra epithelial Neoplasia. (CIN).  
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 Cervical cancer is the end result of sexually acquired infection caused by human papilloma virus, HPV 

type-16(HPV-16) and HPV type-18(HPV-18) (WHO 2014). Most HPV infections and pre-cancerous 

lesions lead to cancer. Risk can be identified among females who acquired HPV for chronic and progressive 

cancer. WHO (2012) has identified 15 -20years will take to progress the cervical cancer among females 

with normal immune system while females with low immune system will takes 5-10years. According to 

World Health Organization (WHO, 2015), all sexually active individuals acquire HPV infection at least 

once during their lives time. Cooper et al., (2007) have reported that the relationship between sexual 

behavior, HPV infection and risk of developing cervical cancer has been well documented. Skin to skin 

contact with areas close to genitals will transmit the infection other than the intercourse. Early first sexual 

intercourse, multiple sexual partners, tobacco use, long use of oral contraceptive and immune suppression 

are risk factors for acquiring HPV. (WHO2015). Avoiding exposure to HPV, Obtaining HPV vaccine, 

smoking cessation, consuming diet rich in fresh vegetables, fruits and practicing healthy sexual activities 

leads to minimize occurrence of cervical cancer. (American cancer society,2014). National cancer control 

programme of WHO has revealed that cervical cancer can be early detectable by performing Papanicolaou 

(Pap) test which preferred to the women aged above 30 years. The WHO has recommended a to follow 

minimum one pap smear test during lifetime of a women older than 35 years as requirement to detect cancer 

cells. (Department of Health, Cervical cancer screening programme). Well Woman Clinic (WWC) services 

were introduced for Family Health Programme in 1996(Epidemiology unit, 2015) to popularize the cancer 

screening test. Family Health Bureau in Sri Lanka, coordinate Well Women Clinic (WWC) programs in Sri 

Lanka.It was implemented with the aim of screening peri-menopausal women for reproductive illnesses. 

Pap test is a cytological test which helps to determine the abnormal cervical cells in the uterus. It is a gold 

standard test in cervical cancer screening 

1.1 Background of the research 

In present Sri Lanka, cervical cancer is the third most common cause for death due to cancer among women 

aged 15-44 years. 690 deaths were reported with a crude rate of 6.4 per 100,000 populations in 2012 and it 

ranked as second cause of female cancer deaths (HPV Information Centre, 2014).One-third of world 

cervical cancer prevalence among India, Bangladesh, Nepal and Sri Lanka. (sankaranarayanan et al.,2008). 

HPV Information Centre (2015), states1721 new cervical cancer patients are diagnosed annually in Sri 

Lanka and 145,946 patients in South Asia. WHO (2015) has estimated that 445.000 new patients are 

recorded as female cancer deaths annually. From the estimation more than 270,000 deaths occurred due to 

cervical cancer and 85% occurred in developing countries. An estimated 12,990 new cervical cancer 

patients are expected to be diagnosed at the end of 2016 and among them 4,120 deaths will occur due to 

cervical cancer. Five and ten-year relative survival rates for cervical cancer are recorded as 68% and 64% 

respectively. Almost 50%of patients are diagnosed when cancer is localized, with the survival rate of 92% 

for remaining five years. (American cancer society, 2014).So it is crucial to improve the quality of 

remaining years by introducing healthy practices and enhancing their level of knowledge. Percentage of 

women who had screened for cervical cancer has been increased from 10.6% to 33.9% in last few years 

during the period of 2009 to 2013(Family Health Bureau, 2014). But the number of first time clinic 

attendance of women under 35 years and above 35 years was decreased during the period (Ministry of 

Health, 2013). So screening procedures should be popularized. The lack of nationally representative data 

related to the extent of cervical cancer and cancer screening among women in Sri Lanka make the area of 

research relevant. Due to the high incidence of mortality rate and low coverage of screening, it is essential 

to identify the level of existing awareness, attitudes and practices related to cervical cancer and cervical 

cancer screening to plan the health care needs of the society. 

Without obtaining knowledge and awareness related to cervical cancer, it is in vain of programme 

conducted by National cancer control center and other cancer prevention organizations. Therefore, it‟s 

critically important to make aware that the undergraduates as they are the generation with the power of 
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information carriers to the society. They will be benefitted by enhancing their knowledge and correcting 

their misconception while participating for the research 

 

2 Objectives  

 To assess the level of awareness, attitude, practices on cervical cancer and screening among female 

undergraduates in 1st and 4th academic year in University of Peradeniya  

 

3 Material and Methods 

Study on “Awareness of Cervical cancer and cancer screening among female university undergraduates” 

was designed as “Descriptive- Cross sectional study”. Female university undergraduates (n=2589) who 

registered for 1st and 4th academic year, between 20 to 28 years of age, among nine faculties in University 

of Peradeniya are considered as the study group. Estimated sample size is 335 from the population. 

Stratified random sample method was used to calculate the number of undergraduates to be taken from each 

faculty in University of Peradeniya. Self-administered questionnaire was designed based on Cervical 

Cancer Awareness Measure (Cervical CAM) pre validated toolkit version 2.1; 2007-08 updated on 

02.09.2011.  

 

Information sheet attached to the questionnaire explained about the purpose of the study and Written 

consent was obtained prior to data collection.Data was tabulated to Microsoft Excel 2010 and analyzed 

using the Statistical Package for the social Sciences (IBM SPSS) database program version 22. Percentages, 

standard deviation and mean were calculated for total population. The Chi-square test was used to measure 

the strength of associations between variables. p value <0.05 was considered as statistically significant. 

Using chi-square test, measure the associations between awareness of cervical cancer respectively with the 

categories of academic year (1st and 4th year), health and non- health related and age groups. Modified 

Bloom‟s cut points were used. (Nahida et al., 2007) 

 

4. Results 

4.1 Result of participant’s Awareness, attitude and Practices towards Cervical cancer and cervical 

cancer screening among 1st and 4th academic year 

 

 
 

Figure 01: Awareness of signs of cervical cancer according to academic year 1st and 4th academic year 
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Figure 02: Risk factors for cervical cancer according to academic year 1st and 4th academic year 

 

 
Figure 03: Awareness of treatment method for cervical cancer according to 1st and 4th academic year 

 
Figure 04: Awareness of cervical cancer screening among 1st and 4th academic years 

 

Mark ranges 1st year n (%) 4th year n (%) 

Good            28-36 01   (0.7) 14 (9.9) 

Satisfactory 18-27 30   (19.7) 48 (33.8) 

Poor             0-17 121 (79.6) 80 (56.3) 

Table 01: Distribution of respondents by level of awareness of cervical cancer and cervical cancer 

screening according to 1st and 4thacademic year according to “Modified Bloom’s cut points” 
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Figure 05: Attitude for getting HPV Infection according to 1st and 4th academic years 

 

 
Figure 06: Attitude towards cervical cancer screening among 1st and 4th academic years 

 

5. Discussion 

5.1Awareness of the cervical cancer  

In this study, awareness about cervical cancer was 94.6 %in total population contrast to   Joy et al., (2011) 

which stated as the   findings with limited knowledge and awareness among university undergraduates in 

the city of Kandy, Sri Lanka. Research finding are emphasized the role of media as information providers 

to society. Therefore, the responsibility of the media for improving awareness related to public health issues 

should be improved and should be well organized. It is important to emphasize that most of the lifestyle 

modifications can prevent cervical cancer. Therefore education should be started before reaching 35 years 

and screening for cervical cancer to modify their lifestyle and prevent from cervical cancer.  

Participants who had heard of cervical cancer were able to identify vaginal bleeding between periods 

(58.8%) and persistent vaginal discharge (50.3%) as signs of cervical cancer. Only 38.1% knew persistent 

back pain was a sign for cervical cancer. Awareness of risk factors for cervical cancer, particularly Human 

Papilloma Virus infection was poor (33.7%) though it’s one of main risk factor for cervical cancer. Obtained 

results are proved that the public is not aware to modifying lifestyle to prevent from cervical cancer. In the 

section of prevention of cervical cancer, only 18.7% are aware about a vaccine for preventing cervical 

cancer. To gain the maximum benefit from the vaccine, it should be administered for girls before contracting 

with HPV or before they become sexually active. It is a responsibility of the society to make aware about 

the vaccine .It is recommended that sexual education should be included to school curriculum in Sri Lanka. 
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With the treatment options for the cervical cancer, only few of participants 38.1% have known that 

chemotherapy is a treatment method for  cervical cancer and 83.7% had identified surgery is a treatment 

option for cervical . Significant association between awareness of cervical cancer and participant’s faculty 

as p value is less than 0.05 (<0.01). Significant association can be identified comparing with the academic 

year (1st and 4th year) and with the participant’s age (20-23, 24-27 years). The received p value for both 

categories are 0.005 which revealed that 4th year undergraduates are more prone than 1st year. With the 

age ranges also it’s proved that elder undergraduates are more awareness than the younger undergraduates 

in University of Peradeniya.Results finding suggest that education programs on emerging health topics 

should be conducted to undergraduates in non-health related faculties also. 

 

5.2 Awareness of cervical cancer screening 

Only 39% of undergraduates had known about Pap test as the screening test for cervical cancer. University 

is in need of educating   about cervical cancer screening test because females are in the vulnerable group. 

Only 25% has marked correctly that Pap test is preferred in 3 times in their life time to women who are 

above 35 years old. 41% of participants have stated that medical laboratory is the place to get Pap test done. 

Although Pap test is freely available in Well Women Clinic in Sri Lanka, only few 17% know about WWC 

in Sri Lanka. Annual Health Bulletin on Public Health Services (2012) has stated that Well Woman Clinics 

(WWC) implemented in 1996 to provide reproductive health services to Sri Lankan women. But results 

conveyed   that public should be made aware about the WWC. 

 

5.3 Attitude for getting HPV infection and cervical cancer screening 

A majority of the undergraduates 45% have identified that the Pap smear is useful for women’s’ health and 

did not consider as its cost highly. Less than 20% of undergraduates have stated as the Pap test is painful 

and no need to perform for healthy women (19%). With the insufficient awareness of the cervical cancer 

screening test was difficult to measure the attitudes towards the Pap test. The 98% of the participants have   

answered that they would be worried (12%) and severely worried (86%) if they found with HPV infection. 

Osth (2015) has indicated in her research that majority of the study population thought that the Pap smear 

is important for women’s health and did not consider it embarrassing.  

 

5.4 Practice about cervical cancer screening 

Results have proven that more than half of participants believe that they are in a risk of getting cervical 

cancer in future. But risk factors, signs of cervical cancer and screening test of cervical cancer have not 

identified correctly. More than 50% of participants hope to get screening test in future. Therefore it 

emphasized the necessity of improving the awareness of cervical cancer and it’s screening among the all 

women.  

 

6. Conclusion 

Awareness of cervical cancer correlates with academic year. This study conveyed that awareness of signs; 

risk factors, treatments, prevention and screening test for cervical cancer were poor even among university 

undergraduates. Only Less than half of the participants were able to identify the signs and risk factors of 

cervical cancer. Awareness of HPV was very low in this study population. This shows that the 

undergraduates are not aware of relationship between cervical cancer and HPV. As the study participants 

are not aware about the risk factors for cervical cancer, they have minimum chance to modify their life 

style. It’s in vain having Pap test at the age 35, without changing their life style to prevent from cervical 

cancer. Sri Lankan society is in need of need of increasing adequate information on cervical cancer and 

preventive methods are desirable. 
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Abstract Excellent combination of various engineering properties has fuelled the search for engineering 

materials with high efficiency and low cost. The past decade has seen a renewed interest in developing such 

wonderful materials. In this regard, polymer composites have gained much more attention because of their 

light weight, low cost, ease of fabrication, corrosion resistance, good wear property and so on. Likewise, 

large quantities of sand/clay minerals (also other micron-sized mineral powders) are widely used as 

reinforcements for polymer matrix composites. This paper concentrates on the effects of particle size of 

locally available raw sand (white sand and red sand) on the tensile and thermal stability of polyester matrix 

polymer composites. At first, composites were developed and then tensile tests were conducted using 

universal testing machine (UTM, Model: Instron 3369). Thermo-gravimetric analysis (TGA) was also 

performed on the developed composites materials in order to observe the thermal degradation behaviours 

of the composites. Experimental results revealed that locally available sand might be a potential source of 

a very low cost reinforcement material for polymeric materials. However, for better tensile strength and 

thermal stability raw sand needs to be ground to a finer level. 
 

Keywords Raw clay, Polymer sand composite, Reinforcement, Particle Size, Thermal stability 
 

1. INTRODUCTION 

The incorporation of particulate fillers into a polymeric matrix may critically change the mechanical and 

thermal behaviours of the obtained composite system (Zahran. R.R., 1998). Many of the work performed 

on such systems involved industrial fillers such as carbon black, calcium carbonate, mica and talc. The 

effect of naturally occurring fillers such as river, mine and beach sand on some properties of filled polymeric 

systems was also investigated. The nature and extent of interaction between the polymer matrix and the 

filler is decisive for many of the properties and applications of these composites. Currently, studies are 

concentrating on reinforced polymer composites because these composites have a huge possibility to 

replace metals in the automotive, aerospace, sport and manufacturing fields (Camargo, P.H.C. et al, 2009). 

The reinforcements may be particles, natural fibers, or synthetic fibers. Different polymers include epoxy, 

vinylester, polyurethane, polyamides and polyesters (Kotal, M. and Bhowmick, A.K., 2015). Polyesters 

offer ease of handling, low cost, dimensional stability as well as good mechanical, chemical-resistance and 

electrical properties (Murphy, J., 1998).  

 

Sand is a naturally occurring granular material composed of finely divided rock and mineral particles 

(Terzaghi, K. et al, 1996). The composition of sand  is  highly  variable,  depending  on  the  local  rock  

sources and  conditions.  However, the most common constituent of sand in inland continental settings and 

non-tropical coastal settings is silica (SiO2), usually in the form of quartz, which because of its chemical 

inertness  and considerable hardness,  is  the  most common mineral resistant to weathering and non-toxic 

as well (Sultana, R. et al, 2013). Using sand particles as the reinforcement, the matrix polymer is expected 

to display different tensile strength and thermal stability in comparison to its pure counterpart. In general, 

finer particle sizes are required to achieve high performance of the composites (Fu, S.Y. et al, 2008). 

Therefore, the effect of particle size on the properties of particle reinforced composites is particularly 

interesting research topic. It is often observed that there is a critical level of particle fineness that leads to a 

remarkable increase in tensile properties and thermal stability. 

 

The aim of this work is to study the possibility of utilization of locally available sand as reinforcement 

materials in producing low cost polymer composites for making various engineering components. 

 

Upgradation of Polymer Composite Property by Locally Available Raw Sand 

Particle Reinforcement 
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2. METHODS AND MATERIALS 

2.1. Materials 

In this experiment, unsaturated polyester resin was used as matrix material and 2 wt% locally available red 

sand from the hilly region of Sylhet and white sand from the bank of Meghna river in Bangladesh were 

used as the reinforcement, Fig.1. The polyester resin was procured from the local market, whereas sand was 

collected directly from the source. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Confirmation of particle size reduction was obtained by the SEM images of ground sand particles as shown 

in Fig. 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Natural sand contains various coarse rocky particles and dirt. In order to separate them from the sand 

particles, the collected natural sands were mixed with water and this slurry was then vigorously stirred and 

settled for a while. This allowed the sand and the rocky particles to be settled down at the bottom of the 

container while the dirt was suspended in the water and from the top, the dirt containing water was taken 

out in another container. The remaining sand and rocky particles were then dried at 100oC in a pre-heated 

oven and then sieved to remove the rocky particles. After the sand particles were sieved through 40 mesh 

and 270 mesh, it was ground for several hours to achieve fineness. Table 1 shows the average sand particle 

sizes corresponding to different mesh number and grinding time. 

 

Table 1 - Average Clay Particle Sizes  

(b) (a) (c) 

Fig. 1 Photographs showing (a) polyester resin, (b) coarse sand (red and white) and (c) ground sand (red 
and white). 

Fig. 2 Photographs showing average particle sizes of (a) 75 nm red sand, and (b) 56.2 nm white sand.  
 

(b) (a) (a) 
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Grinding Time Red Sand Particle Size(Avg) White Sand Particle 

Size(Avg) 

40 mesh 425 µm 425 µm 

270 mesh 53 µm 53 µm 

270 mesh + 10 hrs grinding 75 nm 56.2 nm 

 

2.2. Development of Composites 
Unsaturated polyester resin was used as matrix and methyl ethyl ketone peroxide (MEKP)] was used as 

hardener. The composite samples were prepared using hand layup method, which is a simple technique for 

composite production, by mixing the resin with sand particles in a container. The mixing steps were 

performed very slowly to avoid the formation of bubbles followed by hardener addition and well mixing 

again. This mixture was then degassed by vacuum process (Fig.3) and finally poured into the mould for 

preferred composite. After 24 hours, the final cast products were segregated from the mould and heated at 

100˚C in an oven for 3-4 hours in order to result better curing. Fig. 4 shows the final cast products.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

   

2.3. Tensile Test  

 Tensile test specimens were prepared from the developed composites and pure polymer casting according 

to standard specification. Then tensile tests were carried out in a universal testing machine of model Instron 

Fig. 3 Vacuum degassing for resin clay particle mixture. 
 

Fig. 4 Prepared composites (a) coarse red sand composite, (b) fine red sand composite, (c) coarse 
white sand composite and (d) fine white sand composite. 

(a) (b) (c) (d) 
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3369 at a cross-head speed of 2 mm/min according to ASTM D 638-01. Throughout the whole tensile test, 

the test specimen gauge length was kept 32 mm and the width was kept 6 mm. For each composite, 

minimum three samples were tested.  

 

 2.4. Thermo-gravimetric Analysis 

 Thermo-gravimetric analysis of pure polyester and composites were performed to determine the thermal 

stability of the composites. For each type of composites, 3 samples were tested.  

 

3. RESULTS AND DISCUSSION 

The tensile strengths are compared in Figs.4 and 5, which show an increase in the tensile strength as the 

reinforced sand particle size decreases. Such behaviours may be attributed to the nature of interaction 

between sand filler and polymer matrix, as well as the size and geometry of the filler sand phase. Larger 

particles, when incorporated in the polymer matrix, result in inter angle and scattered gas pockets and voids, 

which act as crack initiation sites in the composites (Awaja, F. et al, 2016). These particles have smaller 

surface area, which results in poor bonding and adhesion of the filler and the matrix (Fu, S.Y. et al, 2008). 

As a result, the stress transfer between the particles and matrix was very low (Maji, P.K. et al, 2009). At 

this point, it is pertinent to point out that the sand particles are not totally spherical, rather irregular shaped. 

There is a greater tendency for these larger irregular shaped particles to start decohesion at smaller strains, 

it is not uncommon to observe the strength reduction with the sand content for relatively larger sand 

particles (Kandeil, A.Y. et al, 1995). Also at a given sand content, the increase in sand particle size can be 

assumed to be accompanied by a reduction in the number of filler sand particles (Zahran. R.R., 1998).  

 

 

Smaller particles, on the other hand, provide a relatively higher available interfacial surface area per unit 

volume of the composite sample and consequently a greater chance for physical adhesion and wetting, in 

spite of the possible irregularities in the shape of the sand particles (Kandeil, A.Y. et al, 1995). Heavy 

grinding of the sand particles for several hours also increases the possibility of converting them in to 

spherical shape. Furthermore, for a relatively low sand content, the chances for possible irregularities in the 

shape of the particle are lower. With a lower chance for the presence of irregularly shaped particles, the 

effect of mechanical interlocking increases slightly and it overcomes the effect of internal friction and 

possible decohesion between the sand phase and the polymer phase (Yilmazer, U. and Farris, R.J., 1983). At 

the same time, the finer particles assist in distributing any induced stress more equitably binding polymer 

chain bundles together by filling interstitial voids, thereby restricting molecular movement or slippage on 

application of tensile force (Liu, T. and Guo, S., 2010). Therefore, with finer size of filler clay particles, 

tensile strength gradually increased beyond the threshold of its pure counterpart. Such a behaviour is in 

Fig. 4 Variation of tensile strength of the developed 
composites with particle sizes of red sand. 

Fig. 5 Variation of tensile strength of the developed 
composites with particle sizes of white sand. 
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accordance with the work of Sumita et al., who studied the effect of fine silica particles of various diameters 

on the mechanical properties of filled LDPE (Sumita, M. et al, 1980). 

 

Thermo-gravimetric analysis was done in order to find out the thermal stability of the developed 

composites. In this study, all composite samples were heated to an identical temperature 700-800°C. The 

test results were obtained as TGA curves showing both the %weight loss and derivative weight change, 

Figs.5-7 and the detail results are presented in Table 2. All the TGA curves obtained are one-stage 

decomposition curves and therefore, can be used to define the stability limit of the samples. 
 

 
 

 

 
 

 

 

Fig. 5 Thermo-gravimetric analysis of Pure Polyester Sample. 

Fig. 6 Thermo-gravimetric analysis of 53 µm Red Sand Polyester Composite. 
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Table 2 - Effects of Sand Paritle Sizes on the Degradation Temperatures of Composites 

Sample Red Sand Composites White sand composites 

Reinforcement Particle size 425 µm 53 µm 75 nm 425µm 53 µm 56.2 nm 

Degradation Temperature 

(°C) 

260.25 267.40 272.68 281.14 289.59 295.93 

* Degradation Temperature of Pure Polyester sample was found to be 224.24˚C 
 

From thermal degradation temperature presented in Table 2, it is clearly revealed that thermal stability for 

composites increased gradually with decrease in sand particle sizes. With the decrease in particle size, sand 

particles were more uniformly distributed around the polymeric molecules (Balazs, A.C., 2006). Moreover, 

finer particles could fill the intermolecular and/or gas pockets in much better way. As sand (silica/quartz) 

is a ceramic material with high level of melting temperature, sand particles can build a potential barrier 

around polymeric materials and protect them. In fact, finer particles will protect a larger number of 

polymeric chains in a better way (Paul, D.R. and Robeson, L.M., 2008). So, with decrease in sand particle 

sizes, the developed composites gradually became more thermally stable. This has also been mentioned by 

many investigators (Zong, R. et al, 2005). 
  
4. CONCLUSIONS 

In this paper, the effects of particle size on tensile strength and thermal degradation behaviours of locally 

available sand particle reinforced polyester matrix polymer composites have been studied. The reduction 

in particle size showed interesting property changes. After this experimental study, it has been clearly 

revealed that for mechanical property enhancement and better thermal stability of polymeric materials the 

locally available sand (both red and white) might be a potential source for cheaper reinforcement materials. 

However, for better results, the sand particles need to be separated from unwanted materials and ground to 

get finer clay particles.  
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research purposes as well as in industrial production processes for making various low cost engineering 

items, especially for construction applications. 
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Abstract  

 

The quantity of groundwater decreases yearly because of over exploitation and secondly, there is degradation in 

water quality. This work is based on a study to assess the extent of arsenic contamination in the study area by 

testing tube well water using field kit and Laboratory methods determine the arsenic contamination of water and 

to define the impact of arsenic on human health in the representative watershed of the study area and elaborate 

recommendations for arsenic removal practices in groundwater based on the scientific findings which is being 

carried out at rural parts of Lingasugur Taluk , Raichur, Karnataka,India  . The majority of the villages surveyed 

were in the Hutti-Maski schist belt (Schist is metamorphic rock having laminated, flaky parallel layers of 

micaceous minerals). Due to the Mining activity million tons of arsenic tailings is being dumped in open area 

leading to contamination of groundwater. Ingestion of water with Arsenic concentration in groundwater from 

0.05 mg/l to 1.5mg/l results shows the impact of arsenic on human health. The excess concentration of arsenic 

contamination is due to Hutti Gold Mines in this region seems to be the probable source of contamination. The 

arsenic groundwater contamination is attributed to the Geogenic origin and the source of arsenic in localized 

patches is due to the presence of Arsenopyrite (46% Arsenic). 

 

Keywords: Arsenopyrite, metamorphic rock, micaceous minerals 

 

Introduction 

 

The importance of the groundwater resources in India can be realized by the fact that more than 85% of rural and 

50% of urban domestic water requirements are being met from groundwater resources, while irrigation accounts 

for around 92% of groundwater extraction of the country (Jha, 2007). However, in 2005, 3 Introduction 15% of 

the nation's aquifers were considered to be in critical condition, and this number is projected to increase to 60% 

by 2030 (Briscoe, 2005).  
 

Access to safe drinking water remains an urgent necessity, as 30% of urban and 90% of rural households of India 

still depend completely on untreated surface or groundwater (Kumar et al., 2005). While the shift in usage from 

surface water to groundwater has undoubtedly controlled microbiological problems in rural India, the same has 

however, led to newer problems of fluorosis and arsenicosis (Srikanth, 2009). 

Arsenic is introduced into water through the dissolution of rocks, minerals and ores, from industrial effluents, 

including mining wastes, and via atmospheric deposition (IPCS, 1981; Nadakavukaren et al., 1984; Hindmarsh 

& McCurdy, 1986). In well oxygenated surface a water, arsenic (V) is generally the most common arsenic species 

present (Irgolic, 1982); An increase in pH may increase the concentration of dissolved arsenic in water (Slooff et 

al., 1990). 

 

Ground water has become an important water resources due to increasing trend of pollution in surface water. 

Therefore, it needs a constant monitoring of chemical and physical parameters throughout the years in all seasons. 
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These monitoring and quality changes studied through physico-chemical parameters and hence this present 

investigation was undertaken. 

 

The physico-chemical parameters suggest the remedial measures for improvement in quality of water and provide 

the knowledge of water chemistry on physical and chemical properties. The prevalence figure of parameters 

acquired through survey and observation were classified into data and were analyzed as per standard method 

recommended by WHO (2006)  
 

Arsenic (As) is an element of great concern in the terrestrial as well as aquatic environments because of the high 

toxicity of its certain species and widespread occurrence in the environment. This paper summarizes data on 

arsenic in groundwater used for drinking from 48 villages of Lingasugur taluk. The arsenic affected areas of these 

villages lie in the Geogenic origin and the source of arsenic in localized patches is due to the presence of 

Arsenopyrite (46% Arsenic).  

 

Lingsugur is a Taluk in Raichur District of Karnataka State; India is located at 16.17°N 76.52°E. and Geographical 

area 1948 (sq.km)  It has an average elevation of 499 metres (1637 feet). The total population is about 35, 9411 

as per 2011 census. The main objective of this present study is to evaluate some physical and chemical parameters 

includingin ground water; the samples were collected at Lingasugur taluk Raichur district in summer season of 

the year 2014 and 2015 

 

 
     

  Fig 1: Map showing  study area (Lingasugur Taluk)  

Mitigation of the problem is underway in most villages and variety of approaches is carried out to provide arsenic-

safe water sources. These include Development of ground water from Arsenic free aquifers, Piped water supply 

from surface water sources, Dilution of ground water with surface water, Treatment of ground water for removal 

of arsenic using adsorption (Activated alumina /Granulated ferric hydrated oxide) or precipitation and coagulation 

technique and Rainwater harvesting  

 

Materials and Methods 

 

Present investigation is to study the characteristics of underground water at various sites of Lingasugur taluk 

Raichur District, Karnataka India. The water samples were collected for physico-chemical and examinations. 

Analysis was carried out with field test kit on the spot and has to be compared with ICQPMS inductively coupled 

plasma quadrupole mass spectrometry method to develop a standard procedure and to detect the concentrations 

of Arseinc as per WHO (2011)  in Tube well water at Lingasugur Taluk. Non-ionic constituents like pH, Electrical 

Conductivity, Total Dissolved Solids and total hardness will be determined from the study area. These water 
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samples were collected in polythene bags which were cleaned and finally washed with acids water followed by 

rinsing twice with double distilled water. Before transferring to the laboratory, the bags closed tightly with thread 

to avoid spoilage. Field sampling and sample preservation techniques applied to avoid contamination. 

 

                                                             
 

Fig 2: Field Test kit for analysis of Arsenic in Ground water sample at spot 

 

Results and Discussions 

 

In general, the ground water has no color, no odor and turbidity. In order to study the major ion geochemistry of 

groundwater and to assess its quality, groundwater samples were collected from the study area and analyzed for 

various parameters. The physical analysis of water samples were done within their collection for the evidence of 

pH, TDS, EC, according to the standard methods. 
 

The chemical analysis of the collected water samples were done within twenty four hours of their collection for 

the evidence of pH, Electrical conductivity, Total dissolved solids, and Arsenic 
 

Forty-eight groundwater samples were drawn from the wells, which included hand pumps, piped water supplies 

and mini water supply schemes and open wells and analyzed for physicochemical parameters. The results of the 

some elements of physicochemical parameters exceeding the permissible limits WHO (2011) and some are within 

the permissible limits. The below table shows parameters and data obtained in study area. 

 

Arsenic 

 

The concentration of Arsenic in the groundwater ranges from (0.01 – 0.73) mg/l. The desirable limit of Arsenic 

is specified as mg/l WHO (2011). The concentrations in groundwater in some areas are elevated as a result of 

erosion from local rocks. Industrial effluents also contribute arsenic to water in some areas. Arsenic was found to 

be predominant in 2014-15 (Table 1). This study infers immidiate attention towards the improvement of water 

quality. Suitable measures have to be taken. In order to improve the quality of ground water through artificial 

recharge, the concerned must give immediate attention. 
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Fig 3: Geological color representing map of Arsenic in ground water samples of my research area:-

 

 

pH: 

 

In the study area pH varies from 7.0 to 8.3 samples were within the permissible limit prescribed by Indian 

standards. The pH of water is this study area is slightly alkaline in nature. It is observed that 70% of samples 

come under fresh water and 30% of the samples come under brackish water (TDS >1000 mg/l). 

 

Total dissolved solids (TDS) 

 

The total dissolved solids (TDS) are the concentrations of all dissolved minerals in water indicate the general 

nature of salinity of water. The total dissolved solids in all the study area varies from 114 ppm to 2900 ppm .Total 
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hardness of groundwater of the study area exceeded the desirable limits (>500mg/l) according to WHO (2011) 

this hardness of water is due to the presence of alkaline earths such as calcium and magnesium. 

 

Electrical Conductivity (EC) 

Electrical conductivity is an indication of the concentration of total dissolved solids and major ions in a given 

water body. The EC values in majority of samples are higher than permissible limit. High conductance (>1500 

μs/cm) was observed for 40% as per WHO (2011) of the groundwater samples and this may be attributed to high 

salinity in groundwater of the study area. 

 

Conclusions 

Ground water samples were collected from Residential and Agricultural area of this region have been analyzed 

for various physical parameters and Arsenic to assess its quality for drinking purposes. From the study, it can be 

concluded that the ground water quality has been degraded over the years and increasing of Arsenic content due 

to the extensive use of ground water for Domestical Purposes. While in some region of the study area, ground 

water samples showed variation in EC and TDS. This reports contamination is due to over exploitation of  Ground 

water. High Arsenic (>0.01 mg/l) was observed as per WHO (2011)  and  this may be attributed to high pH  in 

ground water of the study area. 
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Table 1. Arsenic Mean data of ground water samples collected at Lingasugur taluk, Raichur District Karnataka. India 

     

 Pre-Monsoon 
2014 

Monsoon 
2014 

Post-Monsoon 
2014 

Pre-Monsoon 
2015 

Monsoon 
2015 

Post-Monsoon 
2015 

N 48 48 48 48 48 48 

Mean .0875 .0971 .0978 .1094 .1041 .1586 

Std. Deviation .14401 .14815 .15456 .16704 .16466 .20273 

Range .60 .60 .62 .67 .69 .72 

Minimum .00 .00 .00 .00 .01 .01 

Maximum .60 .60 .62 .67 .70 .73 

 

 

Table 2 : pH  Mean data of ground water samples collected at Lingasugur taluk, Raichur District Karnataka. India  

    

 Pre-Monsoon 
2014 

Monsoon 
2014 

Post-Monsoon 
2014 

Pre-Monsoon 
2015 

Monsoon 
2015 

Post-Monsoon 
2015 

N 48 48 48 48 48 48 

Mean 7.8885 7.6833 7.8104 7.8104 7.6042 7.7042 

Std. Deviation .26205 .29197 .27771 .27771 .27902 .27902 

Variance .069 .085 .077 .077 .078 .078 

Range 1.12 1.20 1.10 1.10 1.10 1.10 

Minimum 7.28 7.00 7.20 7.20 7.00 7.10 

Maximum 8.40 8.20 8.30 8.30 8.10 8.20 

 

Table 3 : TDS  Mean data of ground water samples collected at Lingasugur taluk, Raichur District Karnataka. India 

 

 Pre-Monsoon 
2014 

Monsoon 
2014 

Post-Monsoon 
2014 

Pre-Monsoon 
2015 

Monsoon 
2015 

Post-Monsoon 
2015 

N 48 48 48 48 48 48 

Mean 1163.8125 1111.2146 1114.0625 1114.3542 1152.5000 1227.2708 

Std. Deviation 603.69249 575.67473 574.90334 575.17278 574.31658 607.47965 

Range 2340.00 2233.00 2232.00 330823.723 329839.532 369031.521 

Minimum 560.00 535.00 538.00 537.00 534.00 114.00 

Maximum 2900.00 2768.00 2770.00 2771.00 2784.00 2893.00 
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Table 4 : Electrical Conductivity Mean data of ground water samples collected at Lingasugur taluk, Raichur District 

Karnataka. India 

 

 Pre-Monsoon 
2014 

Monsoon 
2014 

Post-Monsoon 
2014 

Pre-Monsoon 
2015 

Monsoon 
2015 

  Post-Monsoon 
2015 

N  48 48 48 48 48 48 

Mean 1735.5417 1736.0000 1743.2292 1744.7708 1804.5417 1953.8333 

Std. Deviation 900.02473 897.53492 897.75896 897.49622 895.41627 913.29843 

Variance 810044.509 805568.936 805971.159 805499.457 801770.296 834114.014 

Range 3493.00 3489.00 3488.00 3490.00 3460.00 3560.00 

Minimum 835.00 837.00 841.00 840.00 890.00 961.00 

Maximum 4328.00 4326.00 4329.00 4330.00 4350.00 4521.00 

 

 


