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Introduction

Bangladesh Atomic Energy Commission (BAEC) was founded in Feb. 1973 through the promulgation of
Presidential Order 15 (PO-15) of 1973 with the objective of promoting peaceful applications of nuclear
energy in Bangladesh. Now-a-days BAEC emerged as the largest organization for scientific and technological
research especially in the field of nuclear energy in this country. The essentially goal-oriented research and
development (R & D) programmes in physical sciences, biological sciences, engineering sciences and nuclear
power field have been undertaken in the light of the overall need of the country, so that the outcome of the
activities can be directly contributed for socio-economic betterment in food and agriculture, industry, power,
health or medicine and Environment protection.

Programmes of BAEC are chosen in a manner so that the priority, aspiration and needs of the country are
amply reflected in their execution. Notable services of BAEC include modern nuclear medicine services to
mass people, specially to the poorest section of the society, protection of public health and the environment
through radioactivity monitoring of all imported food items, practice of safety culture against all kinds of
radiation hazards, sterilization of medicine and medical equipment, food preservation, development of high
quality polymer materials, chemical analysis of industrial products for QC purposes, chemical analysis of
food and Environ. samples for protection against pollution, industrial NDT and material testing services etc.
In the last few years, the BAEC has undertaken the challenge of implementing the Rooppur Nuclear Power
Project (RNPP) as one of its highest priority task.

The R & D programmes of BAEC are executed through its different institutes, centres. The laboratories of all
the institute/centres are equipped with state-of the-art facilities. The major facilities include 3 MW BTRR,
3MV Tandem Accelerator Facility, 3MV Van de Graff Accelerator, Two Co-60 gamma irradiator, Central
Radioactive Waste Processing and Storage Facilities, Nuclear apparatus and scanning devices in National
Institute of Nuclear Medicine and Allied Sciences (NINMAS) and 14 Institute of Nuclear Medicine and
Allied Sciences (INMAS) located at different district headquarters, Radioisotope Production Laboratory,
Radioactivity Testing and Monitoring Laboratory, air particle monitoring facility, beach sand minerals
processing pilot plant etc. Apart from R & D activities, the following divisions of BAEC are playing vital role
in executing various programmes.

International Affairs Division (IAD): This division is playing a key role for maintaining liaison with many
foreign countries and international organizations particularly International Atomic Energy Agency (IAEA)
with a view of transferring the technology as well as developing human resources in the field of nuclear
technology. This division is also in constant communication with IAEA in order to fulfill the country’s
obligation in matters related to Nuclear Safeguards and Non-proliferation of nuclear weapons. It also
maintains liaison with other international bodies like RCA, Non-RCA, FTC, FNCA etc.

Planning and Development Division (PDD): This division is responsible for planning, development and
execution of different ADP and special R & D projects.

Scientific Information Division (SID): This division is responsible for selection, collection, processing and
providing information to a wide range of stakeholders concerned with the R & D activities and different
services of BAEC.

Nuclear Safety, Security and Safeguards Division (NSSSD): This division is responsible for fulfilling the
obligations rendered on operators under the signed international treaties, agreements, protocols and
conventions related to safety, security, physical protection and safeguards of nuclear and radioactive
materials.

Research and development (R & D) activities along with different service activities conducted during the
period of Jul. 2021 to Jun. 2022 in the various fields of nuclear science and technology have been included in
this report.
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RESEARCH & DEVELOPMENT AND SERVICE ACTIVITIES
I. PHYSICAL SCIENCES

ATOMIC ENERGY CENTRE (AEC), DHAKA
Chemistry Division, AECD
Objective

The objective of this Division is to make significant contribution towards the scientific advancement and the
socio-economic development of Bangladesh through different R&D programmes o f Bangladesh Atomic
Energy Commission and unigue and invaluable analytical services to potential individuals or group of entities
from state level to end users.

Programme

The Chemistry Division of Atomic Energy Centre, Dhaka is recognized both nationally and internationally as
one of the leading Research Hubs in the field of Chemistry with particular focus on Analytical Chemistry. As we
have entered the new millennium, the demand for quality assured chemical analysis in samples of different
description is ever increasing. Rising up to that demand, the laboratories in the Chemistry Division has been
making significant contribution towards he scientific advancement and the socio-economic development of
Bangladesh through different R&D programmes and unique and invaluable analytical services to potential
individuals or group of entities. Technical services in the form of chemical analysis of materials, analytical
services for diagnostic purpose and consultant/expert services in special cases are provided regularly with care
and utmost precision. The division has also been working in collaboration with other peer groups from
universities, medical institutes and research organizations. In addition to that, it often provides academic and
professional trainings to research students and professionals through specific programmes. Along with all of
these, the chemistry division is a regular participant in coordinated research programmes under IAEA/RCA
framework and a constant winner of research projects under MOST special grant programme, particularly in the
field of environmental pollution, nuclear analytical techniques in material analysis and environmental studies.

Activities
1. Research and Development Work(S)
Advanced Analytical Chemistry

1.1 Participation in Proficiency Testing on Environmental Surface Water Chemistry, SWO013
Organized by FAPAS

S. B. Quraishi, T. R. Choudhury, K. J. Fatema, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan
and L. N. Lutfa

The Analytical Chemistry Laboratory (ACL) of Chemistry Division is an ISO/IEC 17025:2005 accredited
laboratory. According to the standards, in order to maintain the laboratory accreditation, it is mandatory to
participate in the proficiency testing (PT) at least once in a year organized by any internationally recognized
standard/reference laboratory and secure satisfactory results that ensure the quality of analyses, validity of the
methods used and performances of analysts as well as the instruments.Therefore, the main objective of this
programme was to meet the criteria set by the ISO/IEC 17025 standard in order to maintain the laboratory
accreditation.Analytical Chemistry Laboratory has participated in proficiency testing (PT) namely
‘Proficiency Testing on Environmental Surface Water Chemistry, SW013” by FAPAS, UK for the analysis of
target analytes including physiochemical parameters, metals and ions e.g. pH, Conductivity, Ca, Mg, Na, K,
Cl, SO/, F, NO,, NO; in surface water. The laboratory has secured satisfactory results for the
guantification of the analytes quantified by different forms of Atomic Absorption Spectrophotometry (AAS)
and other instruments/ techniques. The results indicate the capability of the laboratory to provide quality data
for the quantification of trace elements in different food samples.

1.2 Renewal of Accreditation Certificate of Analytical Chemistry Laboratory
S. B.Quraishi, T. R.Choudhury, M. N.Alam, M. M.Hosen, M. A.Maksud, S. R.Khan and L. N. Lutfa

Quality assurance is a crucial part of any research and service activities and accreditation by a reliable body is
a recognition of high performance as well as a criterionto offer trustable quality service. In Bangladesh,
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Bangladesh Accreditation Board (BAB) is the authorized body to issue accreditation certificate. ACL has
achieved ISO/IEC 17025:2005 certification from BAB in 2015 and has upheld its accreditation status
continuously. The main objective of this programme was to renewal of the certification as well as inclusion of
new test methods/scopes under the accreditation scheme.In light of application for renewal of accreditation
status from the laboratory with the proof of upgradation of relevant documentation, management and internal
policy an assessment team from Bangladesh Accreditation Board (BAB) has visited the laboratory, reviewed
the laboratory activities and performance and gave their observations along with various suggestions. The lab
has acted accordingly through various upgradations in internal arrangement and policy, submitted the relevant
documents and has received the newly issued ISO/IEC 17025:2017 certificate. In the mean time, several new
methods including analysis of heavy metals e.g. Pb, Cd, Cr, As, Hg etc. in food items and soil, analysis of Cu
in urine to detect the presence of Wilsons disease has received accreditation from BAB extending the total
number of scope of the laboratory under accreditation 53.

1.3 Soil, Dust, and Leaf-Based Novel Multi-Sample Approach for Urban Heavy Metal
Contamination Appraisals in A Megacity, Dhaka, Bangladesh

T. R. Choudhury, M. B. Sultan*, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N. Lutfa,
M. M Rahman* and S. B. Quraishi

The fast-growing megacities in the South Asian region have been facing environmental issues such as heavy
metal load due to anthropogenic activities including Dhaka city. Thus, this study was executed to understand
the heavy metal contamination in the urban environment using a novel multi-sample (soil, dust, and tree
leaves) approach in Dhaka city, Bangladesh.In this study, 13 sites were selected for the analysis of nine heavy
metals using AAS. The concentration (ppm) of Cd (4.95+ 0.06), Zn (254+8.0), Cu (56.25+ 0.06), and Mn
(995.9+0.0) in the soil and Cr (135.50+5.00), Ni (68.35 +1.30), Zn (275.73 £6.00), Cu (68.35+ 1.30) and Mn
(1076+84) in the dust exceeded the maximum permissible limit. In tree leaf samples except for Ni all the
heavy metals exceeded the standard value. Environmental pollution indices revealed that the study area is
mostly contaminated with Cu, Pb, Ni, Zn, Cd, Mn, and Cr. Vehicle emissions were recognized as the major
source of Zn, Cu, Pb, Ni in soil; Cr, Pb, Mn, Zn in the dust; and Ni, Mn, Pb, Zn in tree leaves, according to
the multivariate statisticalanalysis. Industrial emissions were identified as the primary source of Cd in soil,
Cu, Cd, Ni in dust, and Cr, Cd in tree leaves. However, the analysis of metals in tree leaves among five
species Ficus aurea, Ficus benghalensis, Ficus religiosa, Ficus rubiginosa, and Polyalthia longifolia revealed
that Ficus aurea is a hyperaccumulator of Cd and good accumulator for other metals, making it a suitable
candidate for urban greening. Polyalthia longifolia is a better barrier of toxic elements. Cr possesses the
highest carcinogenic risk for the inhabitants and Cd was found to cause the highest potential ecological risk.
Metals in each sample type in each sampling site reveal almost a nonpareil relationship that indicates the
appraisal of the multi-sample approach. Therefore, it can be said that this scientific study provides an
effective tool for assessing urban metal pollution.

*Department of Environmental Science, Bangladesh University of Professional, Dhaka.
1.4 Synthesis and Characterization of Graphene Oxide for Removal of Cr (111) From Tannery
Effluent

T. R. Choudhury, S. Ahmed”, M Nurnabi *, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L.
N. Lutfaand S. B. Quraishi

Chromium released with tannery effluent causes severe water pollution which is a great concern to the
environment and public health. Removal of chromium from tannery effluent prior to discharging to the
surface water is a crying need for protecting environment and human health. This study aimed the preparation
and characterization of graphene oxide (GO) and its adsorption potential for Cr (111) from hazardous chrome-
tanning effluents. GO was characterized by X-ray diffraction analysis, field emission scanning electron
microscopy, Fourier transform infrared spectroscopy, and Zeta potential measurement. Explanation of the
adsorption mechanism, kinetics, and feasibility were also studied. The influence of different operational
variables, for example, pH, adsorbent dosage, Cr(lIl) ion concentration, contact time, and temperature on
adsorption of Cr(lll) on GO were evaluated by batch experiments. Adsorption equilibrium of Cr(lll) data
matched with both Langmuir and Freundlich isotherms and the maximum adsorption capacity (gm) was
calculated from Langmuir isotherm and found as 366.3 mg/g. Cr(l11) and other pollutants removal efficiency

3



Annual Report Jul. 2021 - Jun. 2022 & Bangladesh Atomic Energy Commission

of GO was studied for the real effluent sample having Cr(l11) concentration of 3,477.5 mg/L. At a GO dosage
of 1.0 /100 mL 51.88% Cr(I11) was removed in just 20 min of treatment, while biochemical oxygen demand,
chemical oxygen demand, and total dissolved solids removal was 57.93%, 55.41%, and 61.4%, respectively.
The adsorption kinetics fitted well with a pseudo-second-order reaction model and thermodynamically it was
spontaneous at lower temperature and exothermic in nature. Cr(lll) loaded adsorbent was regenerated and
reused for further adsorption.

*Department of Applied Chemistry and Chemical Engineering, University of Dhaka, Bangladesh
15 Development of Nanoadsorbents for Efficient Arsenic Removal from Drinking Water
T. R. Choudhury, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N. Lutfa and S. B. Quraishi

The presence of arsenic in groundwater, either from anthropogenic or natural sources, is a serious problem in
many different parts of the world. In Bangladesh, ground water used for drinking purpose has been highly
contaminated with naturally occurring inorganic arsenic. The purpose of the study wasto synthesis
nanoadsorbents for arsenic removal from water and to evaluate the potential reuse of the adsorbent.In this study,
we have synthesized GO, ZnO and TiO,. GO was prepared by modified Hummers” method. Briefly, graphite
powder (3.0 g) was added to a mixture (75 mL) of concentrated H,SO, and concentrated HNO; (3:1) in a round
bottom flask immersed in a water bath with vigorous stirring to form a homogeneous suspension, followed by
addition of KMnO, (9.0 g) and NaNO; (1.5 g) slowly to the flask and left for overnight under stirring in a
magnetic stirrer to yielded a thick paste. Then deionized water (120 mL) was added to it and stirred for 4 hin a
bath at 35°C. A deep brown reaction mixture was produced, which was washed with deionized water (420 mL)
followed by the addition of 30% H,0O, (20 mL) to produce a bright yellow mixture. Finally, 5% HCI (200 mL)
was added to remove Mn2+ ions from the prepared graphene oxide and washed by adding deionized water
followed by centrifugation at 5,000 rpm. Washing step was repeated several times until the pH of the solution was
7.0. Graphene oxide (GO) was characterized by scanning electron microscopy (SEM), X-Ray Diffraction (XRD)
analysis, Fourier Transform Infrared (FTIR) Spectroscopy, Raman spectroscopy and Thermo Gravimetric
Analysis (TGA). The work is in progress.

1.6  Heavy Metal Contamination and Health Risk Assessment of Road Dust from Landfills in Dhaka
and Narayanganj

T. R. Choudhury, M. Chakraborty”, M. A. Habib", M.N Alam, M. M. Hosen, M. A. Maksud, S. R.
Khan, L. N. Lutfa and S. B. Quraishi

Street dust, from the lan d fills area are the most important carriers of heavy metal contaminants usually
considered as a valuable indicator of the air quality in an urban environment. This study was thus carried out
to investigate the factors and processes controlling the airborne transferof toxic metals in dust, and their
possible link to metal pollution. In this study, concentrations of heavy metals such as Pb, Cd, Cr, As, Cu, Ni,
Zn and Mn were determined in road dusts collected from four landfill sites in Dhaka and Narayanganj to
assess the contamination status and health risk. To evaluate the degree of accumulation of the heavy metals
into the dust particles, the dust samples were sieved into three sizes: <300 - >150, <150 - >75 and <75 pm.
Atomic absorption spectroscopy (AAS) was used to determine the concentrations of these heavy metals in the
dust samples. The highest concentrations of Pb and As were found at Matuail landfills site, whereas Cd, Cr,
Zn and Mn were found with their highest concentrations at Narayanganj landfills site. Concentration of Cu
followed by Ni were found at elevated levels at Matuail medical waste incineration plant. According to the
size-dependent results, the finer particles (<75 pum) had a higher degree of heavy metal accumulation. Height
dependent results showed that the finer particles were deposited upright on the tree leaves. According to
pollution load index, Matuail area quality was extremely degraded. For noncarcinogenic health risk, hazard
quotient values for ingestion were higher compared to that of inhalation and dermal pathways. Hazard index
values of Matuail landfills and medical waste incineration sites (M-7 and M-13) were more than 1 for adult
groups, where hazard index values for children group of sites M-7, M-13 and M-17 (Narayanganj landfills)
were more than 1 and these were at least one order of magnitude higher than that of adult group. The results
revealed that the children group may face more noncarcinogenic health risks at these sites.

*Department of Chemistry, University of Dhaka, Bangladesh
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1.7 Preparation of Calcium Alginate-Graphene Oxide Composite and Its Application for The Removal
of Chromium, Cadmium and Copper

T. R. Choudhury, S. Ahmed*, M. Nurnabi *, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N.
Lutfa and S. B. Quraishi

Due to the rapid growth of tannery industries and pollution-provoking factories, it has become mandatory to
realise the perilous reactions of toxic organic compounds and heavy metal ions in the water resources and take
drastic steps to remove such pollutions from water to save mankind and environment. The aim of this study was
preparation of non-dispersible calcium alginate-graphene oxide (CA-GO) composite, its characterization and
application for adsorption of Cr(I11), Cu(ll) and Cd(ll). The CA-GO composite was prepared by adding a mixture
of GO with sodium alginate and CaCOj; (SA: CaCO 3: GO =10:2.5: 1) to 2% HCI. The prepared composite was
characterised by SEM, XRD and FTIR analysis. The surface charge of the composite was also determined by zeta
potential analysis. The adsorption properties of the composite were investigated for removal of Cr(l1), Cu(ll) and
Cd(1l) from industrial effluent. Effects of concentration, contact time, adsorbent dosage, pH and temperature on
adsorption capacity of the composite were studied. The equilibrium of the process preferably followed Langmuir
and Freundlich isotherm models and revealed that the R? value of Langmuir isotherm was 0.993, 0.996 and 0.975
and Freundlich isotherm was 0.992, 0.998 and 0.992 for Cr(lIl), Cu(ll) and Cd(ll)adsorption, respectively. The
work is in progress.

*Department of Applied Chemistry and Chemical Engineering, University of Dhaka, Bangladesh

1.8 Lowe-cost synthesis of Silver Nanoparticles (AgNPs) using Corchorus Capsularis Leaves and Their
Characterization Study

A. R. M. Tareq, R. Sultana, M. F. Ehasan, H. N. das, A. K. M. A. Ullah and A.K. M. F. Kibria

Having unique physical and chemical properties, silver nanoparticles (AgNPs) are widely used in
biomedicine. Ag NPs are also used in some other various fields such as medical, food, health care, consumer,
and industrial purposes. Ag NPs have broad-spectrum antimicrobial properties against pathogenic bacteria..
Our research target is to synthesis of silver nanoparticles (AgNPs) and their characterization and to realize
their future possible use to using Corchorus capsularis with as low cost as possible. Being ecofriendly,
nonhazardous and having cost effectiveness advancement over physical and chemical methods, green
methods are safe, one step, and simple and did not require any chemical reducing and stabilizing agents. We
use Corchorus capsularis leaf extract for the synthesis of silver nanoparticles (AgNPs). Corchorus capsularis
were collected from nearby market. The leaf was washed by deionized water for here times. Clean leaves
were dried in an oven at 60°C and then crushed as leaf fine powder using mortar and pestle. 5.0 g fine leaf
powder was added to 200 mL deionized water and then heated to 80°C for 30 minutes. The mixture was
stirred continuously with a stirrer and hot plate during heating to keep the mixture uniform so that the
maximum collision between water and leaves powder to ensure maximum extraction of phytochemicals. After
cooling the mixture was filtered, then leaves extract was added dropwise to 500mL of 15mM AgNO;
solution. 80°C temperature was maintained with continuous stirring using a hot plate. The addition was done
until the color of the mixture turned to reddish black. The mixture was kept for 24 hours for sedimentation,
then the sample was centrifuged for 30 minutes with 4000 rpm speed. The centrifuged sample washed for 4-5
times for proper cleaning of nanoparticles. The sample then dried at 120°C and crushed using mortar and
pestle to make fine powder. The powder stored in a clean vial for further characterization. The
characterization of the synthesized Ag NPs was carried out using various techniques such as UV-visible (UV-
Vis) spectroscopy, energy dispersive X-ray (EDX) spectroscopy, Fourier transform infrared (FT-IR)
spectroscopy, transmission electron microscopy (TEM) analyses, confirm to the successful generation of
silver nanoparticles (AgNPs).

1.9 Green Synthesis of Silver Nanoparticles (AgNPs) Using Ziziphus Mauritiana Leaves and Their
Characterization

A.R. M. Tareq, R. Sultana, M. F. Ehasan, H. N. Das, A. K. M. A. Ullah and A.K. M. F. Kibria

Silver nanoparticles (AgNPs) are widely used in biomedicine due to its unique properties. Basically, AgNPs
are used in antimicrobial and anticancer therapy because of its antimicrobial properties against
pathogens.Synthesis of silver nanoparticles (AgNPs) using biological materials such as plants to decrease the
use of toxic chemicals is the main aim of green synthesis. Green synthesis is biologically safe, cost-effective,
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and friendly to environment. Consequently, synthesis of Silver nanoparticles (AgNPs) with greener methods
is preferred. Our aim is to develop a new greener method for the synthesis of using Ziziphus mauritiana
leaves by reducing harmful by-products produced through the process of conventional synthesis of Silver
nanoparticles (AgNPs). As plants leaves contain reducing and capping agents. Its extracts can be used as
reducing agent in the synthesis process of Silver nanoparticles (AgNPs) Ziziphus mauritiana leaves extract is
used here for the synthesis of silver nanoparticles (AgNPs).Ziziphus mauritiana leaves were collected from
Dhaka University campus area. The leaves were washed by Distilled water for several times. Clean leaves
were dried in an oven at 60°C. Then the dried leaves were crushed to make fine powder using mortar and
pestle. 5.0 g of fine powder and 200.0 mL Distilled water taken in a beaker and heated to 80°C for 30 minutes.
The mixture was stirred continuously with a stirrer and hot plate during heating to keep the mixture uniform
so that the maximum collision between water and leaves powder to ensure maximum extraction of
phytochemicals. After cooling the sample was filtered. The leaves extract drops wise added to 500mL 15mM
AgNO; kept in a beaker. During addition 80°C temperature was maintained with continuous stirring using a
hot plate. The addition was done until the color of the mixture turned to reddish black. UV spectroscopy taken
for the confirmation of the preparation of the of silver nanoparticles (AgNPs). The mixture was kept for 24
hours for sedimentation, then the sample was centrifuged for 30 minutes with 4000 rpm speed. The
centrifuged sample washed for 4-5 times for proper cleaning of nanoparticles. The sample then dried at 120°C
and crushed using mortar and pestle to make fine powder. The powder stored in a clean vial for further
characterization. UV, TEM and EDX have carried out to confirm the successful generation of silver
nanoparticles (AgNPs).

Food Chemistry

1.10  Assessment of Human Health & Ecological Risks of Heavy Metal in Agricultural Soil and
Vegetable of Dhaka District, Bangladesh

S. B. Quraishi, A. K. M. R. Alam*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S.
R. Khan, L. N. Lutfa and B. Ahmed*

Vegetables are hailed as good food items and constitute a major part of our food chart. But, sometimes they
are cultivated in waste laddden areas and thus have risk to sereve as a pathway of transferring heavy metals to
our food chain. Thus it is essential to check the extent of presence of heavy metals in soil of the waste ladden
areas and the vegetables grown on it and assess the risk associated with their consumption. The study was
conducted to assess the concentrations of heavy metals in agricultural soil and vegetables (Vignaunguiculata,
Raphanussativus, Carica papaya) along with the estimation of the associated human health and ecological
risks of those metals. The Geoaccumulation Index (Igeo), Contamination Factor (Cf), Pollution Load Index
(PLI), Potential Ecological Risk Index (PERI), Bioaccumulation Factor (BAF), Contamination Load Index
(CLI), Chronic Daily Intake (EDI) through exposure pathway, Hazard Quotient (HQ), and Hazard Index were
evaluated to access the ecological risk and human health risk. Total 36 soil and 36 vegetables samples were
collected from three industrial areas (18 sampling sites) around the Dhaka city of Bangladesh in two months
(Nov. 2021 and Mar. 2022). The mean(£SD) concentration of Pb, Cd, Cr, As, Cu, Ni, Mn and Zn in different
agricultural soil were 89.16(%5.7), 0.27(x0.01), 65.35(x7.8), 5.13(x0.19), 33.71(%2), 317.05(x11.4),
472.53(x79.4), and 96.66+(13.5) mg/Kg, respectively in Nov. 2021. In Mar. 2021, the mean(xSD) content of
Pb, Cd, Cr, As, Cu, Ni, Mn and Zn in different agricultural soil were 153.0(£9.18), 0.44(£0.02), 34.5(x4.09),
3.70£(0.21), 22.6+(1.36), 175(x6.3), 441(x74.2), 121.7(x17.0) mg/Kg, respectively. On the fresh weight
basis, the mean(xSD) of Pb, Cd, Cr, As, Cu, Ni, Mn and Zn in different vegetables were (0.48+0.02),
(0.04+0.001), (0.14+0.01), (0.01+0.0002), (0.62+0.03), (1.38+0.05), (2.27+0.18), (5.11+0.47) mg/Kag,
respectively in Nov. 2021. The mean(+SD) content of Pb, Cd, Cr, As, Cu, Ni, Mn and Zn in vegetables were
0.16(x0.01), 5.25+(0.073), 1.20+(0.04), 0.003+(0.0001), 0.59+(0.03), 2.21+(0.08), 1.54+(0.12) and
2.67(x0.33) mg/Kg respectively, (fresh weight basis) in Mar. 2022.

*Department of Enviironmental Sciences Bangladesh University of Professionals
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1.11 Estimation of Heavy Metals in The Fish from The Passur River of The Sundarbans Mangrove
Forest

S. B. Quraishi, S. Begum*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan
and L. N. Lutfa

Sundarban is the worls largest naturally grown mangrove forst. It has a unique environment supporting and
harboring a huge number of animals and plants including endangered ones. With the aggression of heavy
metal contamination commonly through water way and having the Passur river running through the forst, it is
important to check the different components of the river system. Thus, this work was aimed to check the level
of heavy metals curruently present in fish of the river collected from different points within the forest.The
project is at its early stage. So far, fish samples of different size and type has been collected from 6 stations of
Sundarbans along the Passur river. Initially, they have been stored intorefrizerator. They are being processed
to be prepared for analysis.

*Department of Environmental Science, Khulna University

1.12 Apportionment of Carcinogenic Arsenic (I1l & 1V) in Water using Atomic Absorption
Spectrophotometer (AAS) and Estimation of Associated Human Health Risk

M. M. Hosen, M. N. Alam, T. R. Choudhury, S. B. Quraishi, M. A. Maksud, S. R. Khan and L. N.
Lutfa

Arsenic in water mainly exist at +3 and +5 oxidation states. The level of toxicity is higher in case of the +3
state than that of +5 state. However, AAS usually measure the total amount by converting the whole amount
to +3 state via reduction and health risk is estimated accordingly. If the reduction could be controlled by time
variation during analysis, the relative amount of arsenic in different state could be assessed and consequently
the associated risk could be truly assessed properly.Literature riview including the process of current method,
its mechanism and possible areas of tuning has been completed. Accordingly necessary trial arrangements
have been made. Sample collection has been designed.

1.13 A Probabilistic-deterministic Approach towards Human Health Risk Assessment and Source
Apportionment of Potentially Toxic Elements (PTEs) in Some Contaminated Fish Species

Y. N. Jolly, J. Kabir, S. Akter, K. M. Mamun and S. A. Surovi’

Level of PTEs in the studied fish species were found within the legislative value suggested by World health
organization (WHO) and Federal environmental protection agency (FEPA) except Fe, Cu, Zn Hg and can be
assembled as Zn>Fe>Cu>Mn>Cr>Hg>As>Pb. The origin of PTEs in fish species apportioned mostly
anthropogenic coupled with natural sources. This study identified children are exposed to As and Zn as their
estimated targeted hazard quotient (THQ) value exceeded the threshold limit of safety, whereas adults are
exposed to As only. The estimated, hazard index (HI) for children were found more than four times of
adults, however, both the population groups are in vulnerable situation considering HI value (HI>1) and
indicating possible non-carcinogenic health risk. Moreover, cumulative cancer risk TCR appraised that all the
fish species exceeded the threshold limit of >1E-03 for children and >1E-04 for adults, which are level VII
and level V contamination state for child and adult, respectively and manifested consumption of the studied
fishes arise a high probability for lifetime cancer risk.

“Department of Chemistry, University of Dhaka.
1.14  Trace Element Bioaccumulation in Edible Red Seaweeds (Rhodophyta): A Risk Assessment for

Consumers
Y. N. Jolly, J. Kabir, S. Akter, K. M. Mamun, S. B. Quraishi and S. Hossain”

Human uptake of Fe, Mn, Ni, Cu, Zn, Se, Hg, and As in the edible red seaweeds (Rhodophyta) Gelidium
pusillum and Hypnea musciformis, growing in the industrialised Cox’s Bazar coastal area of Bangladesh was
evaluated in this study. Heavy metals were analysed using Energy Dispersive X-ray Flourescence (EDXRF).
Metal and metalloid concentrations in G. pusillum were in the order (mg/kg): Fe (797 = 67)>Mn (69 + 4)> Ni
(12 £ 5)>Zn (9 £ 4)>Cu (9 £ 4)>Se (0.1 £ 0.1)>Hg (0.1 + 0.01), and in H. musciformis: Fe (668 £ 58) >Mn
(28 £ 5)>Ni (14 + 2)>Zn (11 £ 5)>Cu (6 £ 4)>Se (0.2 £ 0.03)>Hg (0.04 £ 0.01). Despite the industrial
activities in the area, and based on 10 ¢g. day— 1 seaweed consumption, it is concluded that these
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concentrations pose no risk to human health as part of a normal diet according to the targeted hazard quotient
and hazard index (THQ and HI) (values<1). In addition, and as a novel aspect for seaweeds, Selenium Health
Benefit Values (Se-HBV) were determined and found to have positive values. Seaweed can be used as an
absorber of inorganic metals for removing contamination in coastal waters.

"Dept. of Oceanography, Shahjalal University of Science and Technology, Sylhet, Bangladesh

1.15 Evaluation of Heavy Metals in Sediment, Fishes and Other Aquatic Animals Collected from
Bongshi River, Savar and Their Possible Health Risks Assessment

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and R. Ahmed”

20 sediment samples and 6 aquatic animals were collected from the Bongshi river estuary for heavy metal
analyses using EDXRF technique. To determine the pollution status in the sediments various pollution indices
like Enrichment factor, Geoaccumulation index, Degree of contamination, Pollution load index and
Ecological Risk assessment were done, moreover exposure to heavy metal via inhalation, ingestion and
dermal contact were also estimate to evaluate contaminated sediment exposure to human health. Furthermore,
health risk effect due to dieter consumption of aquatic animals for human health was also evaluated. The work
iS in progress.

*Department of Applied Chemistry and Chemical Engineering, University of Dhaka.

1.16 Trace and Heavy Metals in Powder Milk of Different Local Markets of Bangladesh and
Possible Health Risk Assessment

S. Akter, Y. N. Jolly, J. Kabir, K. M. Mamun and N. Sultana

25 Powder milk samples were collected from different local market Mohakhali, Gulshan and New marketof
Dhaka, Bangladesh.As a result of analysis of the samples, the various concentrations of elements such as V,
Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Rb, Sr, Hg and Pb were determined the heavy metals and toxic elements using
the nuclear analytical technique EDXRF. Because pasteurization and sterilization processes may influence their
elements. Cow’s milk also collected from Dohar, Savar, Badda, Gazipur, Munshigonj, Mirpur and Jamalpur
of Bangladesh were also analyzed in this study. The reliability of measured Analytical value were validated
by certified reference milk powder (IAEA-153). In addition, the calculated values of metal pollution index
(MPI), daily intake of metals (EDI), health risk index (HRI) and hazard index (HI) were lower than reference
values.Hazard Quotients (HQ) values and Carcinogenic Risk (CR) values were found within the acceptable
level.

1.17  Ecophysiological Responses of Selected Winter Legume Crops to Water Stress Conditions
S. Akter, Y. N. Jolly, J. Kabir, K. M. Mamun, N. Sultana and K. M. Mohaimen”

Soil samples were collected from Botanical Garden of Dhaka University. Trace and Heavy metals K, Ca, Ti, Mn,
Fe, Ni, Cu, Zn, Sr, Rb and Pb were determined using the nuclear analytical technique EDXRF available in
Atmospheric and Environmental Laboratory of Chemistry Division, AECD. Legume crops play an important
role in the ecosystem by working as a Nitrogen fixer. To maximize crop production with minimum input of
water is a goal for tackling abiotic stress i.e water stress. We used various treatments to understand nutrient
uptake in plants and their water use efficiency during water stress conditions. We tried to mitigate water stress
by providing micronutrients as foliar spray. Sample preparation and sample irradiation are completed. Further
works are in progress.

1.18 Exposure of Heavy Metals Via Dietary Intake of Some Commonly Consumed Marine Fishes
Collected From The Shitakundo Ship Breaking Areas of Bangladesh

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and A. Rahman”

Present experiment enlightened on the determination of the level of some heavy metals (HMs) in fish samples
and evaluating exposure level of health hazards of HMs in both children and adults due to consuming
contaminated fishes, calculation of various indices using multivariate techniques with the special emphasis on
possible sources apportionment of HMs was also performed. Heavy metal concentrations (i.e., Cr, Cu, Pb,
Mn, Hg, Sn and As) in the collected fish species were determined using energy dispersive X-ray fluorescence
(EDXRF) method. Human health risk has been estimated considering the metal concentrations in fishes in
association of the estimated daily intake (EDI) of the studied heavy metals by human through oral reference
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dose. Assessment of non-carcinogenic risk was also conducted through the target hazard quotient (THQ)
equation. Subsequently, human health risk assessment was also conducted for this study through carcinogenic
slope factor. Heavy metals concentrations in all the analyzed fish species from the study sites were generally
low and safe for human consumption. Considering human health, the non-carcinogenic index (THQ) values
indicated that there was no risk from fish consumption. On contrary, carcinogenic risk index (TR) for this
study suggested that the studied fish species contained negligible carcinogenic health risk considering the US
EPA’s standard reference dose values (RfD), and daily metal intake amount through the consumption of
selective fish species. It has been suggested that regular and long-term monitoring of the aquatic body and its
fish species should be continued in the northern Bay of Bengal, especially near to the Shitakundo ship
breaking industry.

"Department of Soil, Water and Environment, University of Dhaka.

1.19 Bioaccumulation of Metals in Selected Cultured Fish Species and Human Health Risk
Assessment: A Study in Mymensingh SadarUpazila, Bangladesh

B. A. Begum, P. Ghosh *, Z. Ahmed, R. Alam, S. Akter and Y. N. Jolly

This paper aims to measure the metals (Fe, Cu, Cr, Co, As, Zn, Hg, and Pb) concentration and assesses human
health risks posed by these eight metals in the five most available cultured fish species (Pangasiuspangasius,
Oreochromisniloticus, Heteropneustesfossilis, Anabustestudineus, Clariasbatrachus) collected from the
MymenshingSadarUpazila. Both fishes and three fish feeds were analyzed using energy dispersive X-ray
fluorescence (EDXRF). In fish feeds, the concentrations of metals were detected in the following order
Fe>Zn>Cu>Hg>Pb. Besides, Hg concentration in three feeds samples was found higher than the maximum
residue limit. Fe, Cu, Cr, Co, As, Zn, Hg, and Pb concentration in fishes were 82.45 to 104.55, 24.47 to 32.88,
2.62 10 6.73,<0.28 <0.41, 70.01 to 96.56, 0.57 to 1.07 and 0.34 to 0.49 ug/g respectively as dry weight basis.
Health Risk Index (HRI) was observed >1 both for adults and children and maximum HRI values for Pb was
found in both P. pangasius and C. batrachus fish species.

*Department of Geography and Environment, Shahjalal University of Science and Technology, Sylhet, 3114,
Bangladesh

1.20 Trace Metals Contamination in Riverine Captured Fish and Prawn of Bangladesh and
Associated Health Risk

B. A. Begum, M, A. Shahriar*, N. Hossain, I. K. Shovon, A. Hossain and Y. N. Jolly

Aguatic ecosystems, including fish and prawn species of the river, are contaminated by various trace and
toxic metals. In this study, We examined the concentrations of 10 trace metals (Cr, Fe, Zn, Mn, Co, Ni, Cu,
As, Hg and Pb) in 20 different fish and prawn species (n=41) which are commonly found in the Dhaleshwari
River using energy-dispersive X-ray fluorescence (EDXRF) method. The potential human health risks
(noncarcinogenic and carcinogenic) of the trace metals were calculated by using Target Hazard Quotient
(THQ), Hazard Index (HI), and Target Cancer Risk (TR) indices. The mean concentration (mg/kg; ww) of the
trace metals in analyzed riverine fish and prawn species was in the order of
Fe>Zn>Cu>Cr>Mn>Co>Hg>Ni>Pb> As. The target hazard quotient (THQ) values were less than 1
(no detrimental health effects) for all the specific metals in most of the species except M. bleekeri (1.61), G.
guiris (1.29), Coricasoborna (1.28) for Cr, and Macrobrachiummalcolmsonii (1.19) for Hg indicate that the
noncarcinogenic health risk to humans by consuming those species was relatively low. Based on the present
study, it is imperative to take an urgent initiative to control or prevent the trace metals contamination in the
Dhaleshwari River and minimize the human health risks associated with the consumption of fish and prawn
species in this river in Bangladesh.

*Institute of Disaster Management and Vulnerability Studies, University of Dhaka, Dhaka, Bangladesh

121 Heavy Metals in Fish and Shell Fishes Collected from The Major Watercourse of The
Chittagong Region, Bangladesh and Their Average Daily Intake

M. S. Rahman, Y. N. Jolly, S. Akhter, M. J. Kabir, T. R. Choudhury, M. Hasan, M. A. M.Sarkar, B. A.
Begum, S. Akther* and M. K. Ahmed*

Current study was undertaken to investigate the toxic metal concentration in the pre-selected fish and shell
fishes of major watercourse of the Chittagong region (Karnafuli River Estuary) and the measurement of

9
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average daily intake of heavy metal through fish fillet ingestion.The concentration of heavy metals namely Cr,
Mn, Cu, Zn, As, Pb, Co, Ni, Fe, Br, Rb, K, Ca, V, As, Ni were quantified in 10 fish samples using X-ray
Fluorescence (XRF) technique at Bangladesh Atomic Energy Commission. From this study, iron (Fe) was
found in high amount in fish samples and the sample Taenioidescirratus (65.88 mg/kg) have the highest
value. On the other hand, low amount of Ni and K among those elements were found in the studied fish
samples. Heavy metal concentration in the fish samples were found in sequence of
Fe>Zn>Br>Mn>Rb>V>Cu>Pb>Cr>Co>Ca>As >K>Ni respectively. The estimated daily intakes (EDI) of the
studied metals from consumption of fish are also calculated. The mean values of EDI for the fish samples
were found to be the following descending order of Fe>Zn>Br>Mn>Rb>Cu>Pb>V>Cr>Co>Ca>K
respectively. It was found that the EDI values for the examined fish samples were below than that of the
recommended values.

"Department of Oceanography, University of Dhaka, Dhaka 1000, Bangladesh

1.22  Metals Bioaccumulation in 15 Commonly Consumed Fishes from the Lower Meghna River and
Adjacent Areas of Bangladesh and Associated Human Health Hazards

M. S. Rahman, Y. N. Jolly, S. Akhter, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, M. B. Hossain* and F.
Tanjin*

The lower Meghna River, the easternmost part of the Ganges Delta, faces severe anthropogenic perturbations
as it receives a huge discharge and industrial effluents. To measure the metal concentrations and human health
hazards, edible tissues of 15 commercially important fish species were collected from the local fish markets
and the lower Meghna River, Bangladesh.Trace and heavy metals such as Pb, Cr, Cu, Zn, Mn, Fe, Hg, Ni, Ca,
Co, Se, Rb, Sr, and As were detected using the Energy Dispersive X-ray Fluorescence (EDXRF) method. The
hierarchy of mean metal concentrations obtained was: Fe (162.198 mg/kg)>Zn (113.326 mg/kg)>Ca (87.828
mg/kg)>Sr (75.139 mg/kg)>Cu (36.438 mg/kg)>Se (9.087 mg/kg)>Cr (7.336 mg/kg)>Mn (6.637 mg/kg)>Co
(3.474 mg/kg)>Rb (1.912 mg/kg)>Hg (1.657 mg/kg)>Ni (1.467 mg/kg)>Pb (0.521 mg/kg)>As (BDL). Based
on the metal concentration obtained, the carnivorous species contained more metals than omnivores and
herbivores. Both the Targeted Hazard Quotient (THQ) and Hazard Index (HI) values for adult and child
consumers were <1, indicating that consumers would not experience the non-carcinogenic health effects. The
correlation, principal component analysis (PCA), and cluster analysis were conducted to identify the sources
of metals identified from the fish tissue. The fishes of the area, in general, are safe for human consumption.

*Department of Fisheries and Marine Science, Noakhali Science and Technology University, Noakhali 3814,
Bangladesh

1.23  Ecological and Human Health Risk Assessment of Heavy Metals in Cultured Shrimp and
Aquaculture Sludge

T. R. Choudhury, S. Sultana*, M. B. Hossain*, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N.
Lutfaand S. B. Quraishi

Shrimp is one of the major export products in South Asian countries and also an eminent source of nutrition
for humans. Hence, any negative effect of this industry may affect not only the country’s economy but also
human health. Therefore, in this study, we aimed to assess heavy metal contamination and associated human
health risks in cultured shrimp (Penaeus monodon) and aquaculture sludge collected from three shrimp farms
of the Cox’s Bazar district, Bangladesh.The results showed that among the eight metals studied, Pb (17.75
1.5 mg/kg) and Cu (9.43 £ 2.8 mg/kg) levels in all shrimp samples were higher than the recommended limit,
whereas the concentrations of Cd (0.09 + 0.03 mg/kg), Mn (4.83 £ 2.2 mg/kg), As (0.04 £ 0.02 mg/kg), Hg
(0.02 + 0.006 mg/kg), Zn (18.89 + 2.9 mg/kg) and Cr (0.69 £ 0.6 mg/kg) were within the permissible level.
The concentrations of Mn (1043.37 + 59.8 mg/kg), Cr (30.38 + 2.1 mg/kg), Zn (74.72 £ 1.13 mg/kg) and Cu
(31.14 = 1.4 mg/kg) in the sludge of all farms were higher than the recommended limit, whereas the
concentrations of Pb (20.23 + 1.9 mg/kg), Cd (0.09 £ 0.2 mg/kg), As (0.44 + 0.34 mg/kg) and Hg (0.08 £ 0.02
mg/kg) in all sludge samples were lower than the threshold limits. However, the estimated daily intake (EDI),
targeted hazard quotient (THQ) and hazard index (HI) assessed for potential human health risk implications
suggested that Pb and Cr may pose non-carcinogenic health effects, although carcinogenic risks (CR) values
were acceptable for consumers. However, the pollution load index (PLI) of the studied area was below 1,
which indicates low deterioration of the area. Geoaccumulation index (lgeo) and contamination factor (CF)

10
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analyses revealed that study area is unpolluted and sludge is enriched with metals in the following order:
Mn>Zn>Cu>Cr>Cd>Hg>Pb>As.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.24  Comparison of Heavy Metals Accumulation in Wild and Farmed Seabass and its Estimated
Human Health Risks

T. R. Choudhury, T. Tahiti*, M. B. Hossain*, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N.
Lutfa and S. B. Quraishi

The increasinganthropogenic activities are causing severe heavy metal contamination in both natural water
bodies and aquaculture systems globally, posing health risks to humans. In this study, the metal concentration
(Pb, Cd, Cr, As, Mn, Cu, Zn) in different organs (gill, liver and muscle) of farmed and wild Seabass (Lates
calcarifer) fish were examined from tropical coastal areas to asses and compare the contamination levels and
associated human health risk.Samples of wild sea bass were collected from the Char Alekjander region in the
heart of the Meghna River. And the cultured seabass samples were fetched from the fish market in the
Noakhali district. A Varian AA240 atomic absorption spectrometer (AAS) with Zeeman background
correction system equipped with a graphite fur-nace (GTA 120) was used to measure Cu, Zn, Fe, Mn, Ni, Pb,
and Cd in the samples.The differences in heavy metal accumulation observed between cultured and wild fish
were probably related to the differences in their environmental conditions and dietary element concentrations.
Pb concentrations exceeded the national and international threshold limits, whereas concentrations of other
metals were within the limit. Among the examined organs, muscle had the lowest concentration compared to
others, and liver was the target organ for Pb, Cu, and Cd accumulations. Metals like Zn and Mn exhibited
higher concentration in the gills. However, all the studied heavy metals were below the maximum permissible
limits of national and international standards, but the mean concentrations of Pb and Cd values in the liver of
cultured seabass exceeded all international and national guidelines. Based on the contamination factors (CF)
and pollution indices (PLI and MPI), the degree of contamination in the fish organs was as follows:
gill>liver>muscle. The major accumulation tissues for both cultured and wild fish were found to be the gill
(MP1=0.970) and the liver (MPI=0.692). Based on the estimated daily intake (EDI), the fish samples
examined in this study are safe for human consumption as within the recommended daily dietary allowance
range established by various authorities. According to the THQ and CR calculations, though the seabass
fishes depicted no potential hazard to humans, farmed fish posed a higher health risk than wild fish.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.25 Health Risk Assessment for Heavy Metal Accumulation in Leafy Vegetables Grown on Tannery
Effluent Contaminated Soil

T. R. Choudhury, S. Ahmed”, M. Nurnabi *, M. N Alam, M. M. Hosen, M. A. Maksud, S. R.Khan, L. N.
Lutfa, S. B. Quraishi

Tanneries have been recognized as a possible source of producing heavy metal load to the environment even
though having a significant contribution to the economic development and employment in many
countries.The ultimate fate of these metals is to deposit into the soil and water, might get transferred to
different plant tissues (stem, root, leaf, etc.).Consumption of metal contaminated vegetables can cause a
negative impact in the food chain and may extend a negative influence on human health. Accumulation of
metals (Cr, Zn, Ni, Cd, and Cu) in leafy vegetables cultivated on tannery effluent contaminated soil and
agricultural land soil were determined with an Atomic Absorption Spectrophotometer (AAS). The values of
risk factors for the human population were studied, where metals were transferred from tannery effluent to
plants via effluent contaminated soil and finally, transmitted to human body through the consumption of these
metal accumulated leafy vegetables. Leafy vegetables, namely Stem amaranths (Amaranthus lividus), Spinach
(Spinacia oleracea), Red amaranths (Amaranthus gangeticus), Jute mallows (Corchorus capsularis), Water
spinach (Ipomoea aquatica), and Malabar spinach (Basella alba) were cultivated on the soils collected from
downstream of Hazaribagh tannery area and Keraniganj agricultural land. The study revealed that the metal
contents in contaminated soil exceeded the permissible limits recommended by WHO/DoE. Tannery effluent
contaminated soil was found more polluted than the agricultural land soil. Metal contents in leafy vegetables
cultivated on contaminated soil were higher than that of agricultural soil and exceeded the permissible limit,
particularly in the case of Cr (125.50-168.99 mg/kg Dw) and Cd (0.19-0.83 mg/kg Dw). Metal content order
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was found as Cr>Zn>Ni>Cu>Cd for contaminated soil and Zn>Cr>Cu>Ni>Cd for agricultural land soil. The
metal accumulation and translocation were found in vegetables in the order of Spinach>Water
spinach>Malabar spinach>Jute mallows>Red amaranths>Stem amaranths. The analyses also revealed that the
metal translocation rate in the plants of contaminated soil was higher than that of non-contaminated
agricultural soil. The values of each risk index exceeded 1 in case of vegetables cultivated in contaminated
soil. Therefore, the possible threat of chronic and carcinogenic diseases emerged if those polluted vegetables
would be consuming as daily diet.

*Department of Applied Chemistry and Chemical Engineering, University of Dhaka, Bangladesh
1.26  Microplastic Contamination in Food Grade Sea Salt in Bangladesh
T. R. Choudhury, A. Nur* and M. B. Hossain*

The ubiquity of microplastics (MPs) in aquatic environments and their ecological impacts have caused
widespread concern. However, knowledge about the exposure of MPs in the marine environment of
Bangladesh is limited. To address this issue the present study was designed to investigate the occurrence and
characteristics of MPs in five different commercial brands of table salt and unprocessed salt from 15 salt pans
at Cox’s Bazar, Bangladesh.The abundance of MPs in the commercial salts ranged from from 111.67 + 24.66
to 195.00 = 25.00 items/kg which were lower than the MPs identified in the salt samples from salt pans
(141.67 £ 15.28 to 290.00 + 27.84 items/kg). Analyses of variance (ANOVA) showed a significant (p< 0.01)
difference among the mean abundance of MPs in both commercial salts and salt from salt pans. Most of the
identified MPs were fibers and transparent in both commercial processed and unprocessed salt from salt pans.
The predominant MPs were found to be < 0.5 mm in size in both cases. Domestic and municipal wastewater
flow to Bay of Bengal and fishing activities may attribute to MPs in the salt from salt pans. Some of these
MPs can be removed through refining process, but cannot be removed fully. However, the presence of MPs in
sea salt indicates the anthropogenic impact on the gradual accumulation of MPs in oceans. As plastics absorb
the persistent organic pollutants and enter to the food web, MPs may pose threat to food safety. Therefore, the
periodic monitoring and characterization of MPs in sea salts would be mandatory for human welfare.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.27 The Concentration, Source Identification and Potential Human Health Risk of Heavy Metals in
Poultry Feed, Meat and Eggs in Bangladesh

T. R. Choudhury, F. Jahan*, S. M. Tareg*, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N. Lutfa
and S. B. Quraishi

The aim of this study was to determine the levels of heavy metals inpoultry feed, chicken meat, chicken egg
and to assess the risk of carcinogenic and non-carcinogenic effects caused by the consumption of chicken
products along with the identification of possible sources of these heavy metals.Chicken meat, egg and feed
were collected from selected broiler farms in Hemayetpur, Savar.The levels of Pb, Cd, Cr, As, Ni, Mn, Cu,
and Zn were assessed in chicken meat, chicken eggs, and poultry feed samples using AAS. In addition, an
assessment of a potential threat to human health was conducted using EDI, THQ, TTHQ, and CR data. All
metal concentrations were determined to be below the maximum allowed concentration (MAC) with the
exception of lead, nickel, and copper in chicken meat and lead, cadmium, nickel, and copper in chicken eggs.
The CRs of lead, cadmium, and arsenic were all well within safe ranges; however, the CR of chromium was
noticeably higher. As a result, the possible health risk that was given to consumers by elemental exposure
through the intake of chicken meat and chicken eggs should not be ignored. The heavy metal contents in
polutry feed of all the tested samples were found high relevant from a toxicological point of view. As a
consequence of this, it is advised that continuous monitoring of chicken meat and chicken egg products
should be carried out in order to assess a possible harm to the health of consumers.

* Department of Environmental Science, Bangladesh University of Professionals

1.28 Phytosterols in Rice Bran Oil and Mastered Oil Consumed by Bangladeshi People: A
Comparative Study

A.R. M. Tareq, R. Sultana, M. F. Ehasan, A. K. M. A. Ullah and A.K. M. F. Kibria

Rice bran oil and Mastered oil are phytosterol enrich edible oils. Phytosterols are important micronutrients in
the human diet. Phytosterol (plant sterols and stanols) exist as naturally occurring plant sterols that are
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present in the non-saponifiable fraction of plant oils. Phytosterols plays a vital role in lowering blood
cholesterol and therefore reducing cardiovascular disease. The target of our analysis is to access that which
one is better than these two edible oils. In this study, we have analyzed eleven oil samples with two classes —
mastered oil and rice bran oil. Five of them rice bran oil and six of them were mastered oil. Gas
Chromatography-Mass Spectroscopy (GC-MS) technique was applied for the investigation of Phytosterols
compounds in Rice Bran Oil and Mastered oil. Five Major Phytosterol namely Ergost--5-en-3-ol, acetate,
(3B,24R), B-sitosterol acetate, compesterol, stigmasterol, and sitosterol were found in investigated RBOs and
MOs. The maximum value of five phytosterols, Sigmasterol (10.52%), Sitosterol (39.46%), Campesterol
(10.21%), p-Sitosterol acetate (30.73%), Ergost--5-en-3-ol, acetate, (38,24R)- (16.21%) were found in rice
bran oil. On the other hand, the maximum value of five phytosterols, Stigmasterol (10.52%), Sitosterol
(33.91%), compesterol (19.07%), B-Sitosterol acetate (15.88%), and Ergost--5-en-3-ol, acetate, (3f,24R)-
(7.96%) in mastered oil. According to the study we can say that rice bran oil is rich with phytosterol than
mastered oil.

1.29 Bioactive Compounds of Rice Bran QOil (RBO) in Different Brands of Bangladesh: A Comparative
Study

A. R. M. Tareq, R. Sultana, M. F. Ehasan, A. K. M. A. Ullah and A.K. M. F. Kibria

Rice bran oil (RBO) is the oil extracted from the hard-outer brown layer of rice grain.RBO is promoted for its
high nutritional value due to the high concentrations of health beneficial bioactive compounds naturally
present in the oil. Our study goal is to analysis the enrichment of different bio-active compounds and
comparison of their abundance in different branded rice bran oils. Different banded five RBO samples (WG-
RBO, ACI_RBO, S RBO, F_RBO and P_RBO) were collected from different local market and preserved at
4°C in refrigerator. 5g of RBO sample added in 100mL 2M methanolic KOH solution for hydrolyzation and
then refluxed in a water bath at 45°C for 2 hrs. The resulting mixture were centrifuged for 15 mins at 300rpm.
Liquid-liquid extraction of the mixture was done after filtration. Extracted samples were evaporated slowly
using an evaporator separately. Then the samples were pre-concentrated to 1-2 mL by using nitrogen gas. Gas
Chromatography-Mass Spectroscopy (GC-MS) technique was applied for the investigation of bioactive
compounds in Rice Bran Oils (RBO). A significant deviation has been found because the percentage of rice
bran oil compounds varies from brand to brand. 18, 12,16, 9, 13 number of compounds were identified in
investigated samples namely WG-RBO, ACI_RBO, S_RBO, F_RBO and P_RBO respectively. The
percentage of abundance of Gamma Sitosterol is 24.49% in WG-RBO, 22.82%in ACI-RBO, 16.72% in S-
RBO, 39.46% in F-RBO and 7.45% in P-RBO. Stigmasterols is 10.52% in WG-RBO, 4.80% in ACI-RBO,
2.83% in S-RBO, 8.23% in F-RBO and 1.84% in P-RBO. 9-Octadecenoid acid (Z)-,2-hydroxy-1-
(hydroxyethyl) ethyl ester is 4.63% in WG-RBO, 2.83% in S-RBO, and 54.98% in P-RBO. Ergost-5-en-3-ol,
acetate, (33,24R) -, is 7.96% in WG-RBO, 15.83%in ACI-RBO, 16.21% in S-RBO, 8.01% in F-RBO and
7.35% in P-RBO. Campesterol is 7.12% in WG-RBO, 3.13% in S-RBO, 10.12% in F-RBO and 2.57% in P-
RBO (V1) Stigmast-5,22-dien-3-ol, acetate, (38,227)- is 2.97% in ACI, in 1.69% S-RBO in20.56%. Dibutyl-
phthalate is 3.80% in ACI-RBO, 4.19% in S-RBO, 2.14% and F-RBO 7.45% in P-RBO respectively. It can be
concluding that WG-RBO is the most suitable brand of rice bran oil for uses in perspective of enrichment of
bioactive phytosterol among all the other brands.

1.30 Investigation of Some Essential Organic Compounds in Masterd Oil in Different Manufacturer
Brands, Bangladesh

A. R. M. Tareq, R.Sultana, M. F. Ehasan, A. K. M. A. Ullah and A.K. M. F. Kibria

Mustard oil is extracted from the seeds of the mustard plant, which is an ingredient cuisine. It commonly
known for its flavor, pungent aroma and high smoke point. It provides essential fatty acids, antioxidant and a
variety of other nutrients. It decreases HDL thus decrease blood pressure, inflammation and can improve
vascular function and reduce the risk of cardiovascular disease. Popularly it is used in cooking but it also
serves the purpose of salad oil, hair oil, face and body oil, baby massage oil. Analysis the enrichment of
different bio-active compounds and comparison of their abundance in different mastered oil is our study
target.Masterd oil is a rich source of essential fatty acids, antioxidant and a variety of other nutrients. Using
masterd oil have several health benefits. Different banded six MO (T-MO, Ra-MO, S-MO, F-MO, L-MO and
P-MO) samples were collected from different market- places for the analysis of essential organic compounds.
5g of each oil samples were taken into a conical flux, then added 100mL of 2M methanolic KOH solution for
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hydrolyzation. Hydrolyzed sample were refluxed in a water bath at 45°C for 2 hrs. Refluxed mixture was
centrifuged for 15 mins at 300rpm. Liquid-liquid extraction processwere applied. Extracted samples were
evaporated slowly using an evaporator separately and then the samples were pre-concentrated to 1-2 mL by
using nitrogen gas. Gas Chromatography-Mass Spectrometry (GC-MS) technique was applied for the
investigation of bioactive compounds in Masterd oil. 3, 7,8, 14, 9 and 18 numbers of organic compounds were
identified from T-MO, Ra-MO, S-MO, F-MO, L-MO and P-MO respectively.The percentage of abundance of
B-Sitosterol is 33.91% in Ra-MO, 23.29% in S-MO0,28.02% in F-MO,8.56% in L-MO and 24.49% in P-MO.
Campesterol is 19.07% in Ra-MO, 15.13% in F-MO,7.12% in P-MO. 1-Butene, 4-isothoicyanto is 33.91% in
T-MO,4.22% in Ra-MO, 44.95% in S-MO,19.46% in F-MO, and 7.91% in L-MO. 5-Cholestene -3-ol,24-
methyl-is,55.87% in T-MO, and 8.77% in S-MO. Ergosta -5,22-dien-3-ol, (38,22E,24S) is 11.25% in Ra-MO,
11.96% in S-MO, and 15.68% in F-MO. Stigmasterol is 10.52% in P-RBO respectively. It can be concluding
that F-MO is the most suitable brand of mastered oil for uses in perspective of enrichment of bioactive
phytosterol among all the other brands.

Atmospheric and Environmental Chemistry

1.31  Collection of Baseline Data of Chemical Concentration of Various Components of Rooppur
Nuclear Power Plant Construction Area

S. B. Quraishi, Y. N. Jolly, J. Kabir, T. R. Choudhury, K. J. Fatema, A. R. M. Tareq, M. N.
Alam, M. A. Mamun, M. M. Hosen, F, Ihsan, M. A. Maksud, S. R. Khan and L. N. Lutfa

Nuclear power is a wonder of modern day and widely held as a safe and reliable source of energy. Bangladesh
has started its journey as a member of nuclear power club through the construction of a nuclear power plant
(NPP) at Rooppur, Pabna. After construction, NPP has the potential to influence the ambience of its
surroundings. Hence, although best precautions are being taken leaving no chance for any such occurrence, it
is essential to have pre-construction data of the ambience of the NPP to be used as a baseline data. The current
project has been undertaken to find out chemical concentration of various components of the environment
including water, soil, sediment, food etc. collected from the NPP area to form a baseline data for future
purpose. A roadmap has been made for year around sample collection from the area of 30 Km radius around
the Rooppur nuclear power plant (RNPP), their processing, preparation and analysis in the laboratory and
reporting to the stakeholders. As per the roadmap, sample collection has begun from Feb. 2021 for winter
season. 167 samples (excluding surface water for gross analysis) including water, soil, sediment, vegetables,
fish, beef, cow milk, grass etc. was collected. Consequently 152 samples (excluding surface water for gross
analysis) in Rainy season of (Aug.) 2021 and 158 samples (excluding surface water for gross analysis) in the
winter season of (Feb.) 2022 were collected. All of the samples have already been analyzed and the report of
analysis of has been delivered to the stakeholders. They were tested for various target analytes.
Physiochemical parameters were measured using various meters e.g. pH meter, portable multimeter etc. as
sell as manual titration technique. Heavy metals including Pb, Cd, Cr, As, Hg, Ni, Cu, Zn, Fe, Mn, Ni, Co etc
were analyzed using flame, graphite furnace, cold vapor, hydride generation etc. mode of atomic absorption
spectroscopy (AAS). lons including F, CI, Br, NOs*, SO, Br, NOs, PO,*& Li, Na, K, NH,*, Ca*", Mg*
has been analyzed using ion chromatography. Metals in some samples e.g. soil, feed etc were analyzed using
x-ray fluorescence (XRF). As per rough estimation, seasonwise around 3000 and annually 9000 test analysis
has been performed. Summary of RNPP samples analysis are as follows

Matrix | Responsible lab | Technique Parameter No of test | No of Total
sample
Drinking ACL AAS Pb, Cd, Cr, Cu, Ni ,Co, Fe, Mn, 11 5 55
Water Zn, As, Hg
Main Lab IC F, Cl, Br, NOs*, SO,%, Br', NO3, 14 70
PO, *& Li, Na, K, NH,", Ca**, Mg**
Surface ACL AAS Pb, Cd, Cr, Cu, Ni ,Co, Fe, Mn, 10 44 440
Water Zn, As
(Gross Main Lab IC FF, Cl, Br, NO;Z, SO, Br, NO, 14 616
contents) PO,& Li, Na, K, NH,", Ca®, Mg
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Matrix | Responsible lab | Technique Parameter No of test | No of Total
sample
Surface ACL AAS Pb, Cd, Cr, Cu, Ni, Co ,Fe, Mn, Zn, 11 44 484
Water As, Hg
(soluble)
Vegetation ACL AAS As & Hg 2 24 48
ACL AAS Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, Pb 9 216
Aquatic ACL AAS Pb, Cd, Cr, Cu, Ni ,Co, Fe, Mn& 9 15 135
Vegetation Zn
Soil ACL AAS Cd & Hg 2 12 24
AECL XRF PH, EC, Salinity, TDS and K, Ca, 22 264

V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As,
Se, Rb, Sr, Y, Zr, Mo, Pb

Sediment ACL AAS Cd 1 18 18
AECL Meters/X PH, EC, Salinity, TDS and Fe, Mn, 13 234
RF Cr, Ni, Co, Cu, Zn, As, Pb
Milk ACL AAS Pb, Cd, Cr, Cu, Ni,Co, Fe, Mn, 11 5 55
Zn, As & Hg
Meat ACL AAS Pb, Cd, Cr, Cu, Ni ,Co, Fe, Mn, 11 5 55
Zn, As & Hg
Fish ACL AAS Pb, Cd, Cr, Cu, Ni,Co, Fe, Mn, 11 5 55
Zn, As & Hg
Grass ACL AAS As & Hg 2 12 24
ACL AAS Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, Pb 9 108
Feed ACL AAS Hg 1 15 15
AECL XRF Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, 11 165
Sr, Pb
Seasonwise subtotal (approximate) 204 3081
Number of season per annum (may vary with provided supports) 3
Total analysis per annum (approximate) 612 9243

Note- Only the inorganic analysis has been included. Including organic analyses will raise values. This is an
approximation. Exact numbers may vary slightly with the change in number of samples.

1.32 The Vulnerability of Coastal Landscapes and Ecosystems to Sea-Level Rise and Climate Change

S. B. Quraishi, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N. Lutfa
and IAEA*

To assess the vulnerability of the coastal landscape and ecosystem due to sea level rise that is being caused by
climate change. The aim of the project is to assess the rate of sea level rise with climate change and possible
impact on the shoreline ecosystem.Sediment core along with water and leaves from different point of
Sundarban has been collected. The sediment cores has been carefully sliced, separated and dried. One portion
of the dried sediment has been sent to IAEA affiliated laboratory at Australia for relevant analysis while the
rest are being checked for organic content. Later, it will be tested for the presence of heavy metals. The water
has been tested for various physiochemical parameters and waiting to be tested for the presence of the heavy
metals. The leaves have been dried and also waiting for metal analysis.

*International Atomic Energy Agency (IAEA)
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1.33 A Study on Determination of Heavy Metal (Pb, Cd, Hg, Cr, Cu, Zn, Mn, Fe and As) in
Aquaculture (Soft Shell Crab, Life Crab, Shrimp and Prawn) Farm at Shyamnager,
Satkhiradistrict

S. B. Quraishi, M. A. Baki*, A. Sarker*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud,
S. R. Khan, L. N. Lutfa and J. Munia*

Crab/shrimp/prawn are important food item that has a high potential as known item in the local market as well
as a popular item in the international market. Their cultivation through farming is quite popular in Satkhira
and has a reputation to dominate this industry in the market. However, with the of the looming threats of
heavy metals in our food items, it is important to check the possibility of the presence of common heavy
metals in these foods with high economic importance.Under this project, collection of crab/shrimp/prawn
along with the components of their habitat like leaf and root of the trees has been done partially. The collected
samples has already been analysed for the presence of Pb, Cd, Cr, As, Hg, Ni, Cu and Zn.

*Department of Zoology, Jagannath University

1.34 Heavy Metal Accumulation of Soft Shell Crab Cultivation in Different Paramenters (Water and
Sediment)

S. B. Quraishi, M. A. Baki*, A. Sarker*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud,
S. R. Khan, L. N. Lutfa and A. Islam*

Crab/shrimp/prawn are important food item that has a high potential as known item in the local market as well
as a popular item in the international market. Their cultivation through farming is quite popular in Satkhira
and has a reputation to dominate this industry in the market. However, with the of the looming threats of
heavy metals in our food items, it is important to check the possibility of the presence of common heavy
metals in these foods as well as in the different parameters of their ambience like water and soil.Under this
project, collection of water and soil from nearby areas of the cultivating farms has been performed. Some of
the collected samples has already been analysed for the presence of Pb, Cd, Cr, As, Hg, Ni, Cu and Zn.

*Department of Zoology, Jagannath University

1.35 Heavy Metal Contamination in The Water Across The Passurriver of The Sundarbans Mangrove
Forest

S. B. Quraishi, S. Begum*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan
and L. N. Lutfa.

Sundarban is the worls largest naturally grown mangrove forst. It has a unique environment supporting and
harboring a huge number of animals and plants including endangered ones. With the aggression of heavy
metal contamination commonly through water way and having the Passur river running through the forst, it is
important to check the different components of the river system. Thus, this work was aimed to check the level
of heavy metals curruently present in water of the river at different points within the forest.The project is at its
early stage. So far, water samples have been collected from 6 stations and they have been prepared for
analysis. Target analytes include Pb, Cd, Cr, As, Hg, Ni, Cu, Zn etc.

*Department of Environmental Science, Khulna University

1.36 Assessment of The Vulnerability of Mangrove Ecosystem of The Sundarabans Mangrove Forest
to Metallic Contamination

S. B. Quraishi, S. Begum*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L.
N. Lutfa

Sundarban is the worls largest naturally grown mangrove forst. It has a unique environment supporting and
harboring a huge number of animals and plants including endangered ones. With the aggression of heavy
metal contamination commonly through water way and having the Passur river running through the forst, it is
important to check the different components of the river system. Thus, this work was aimed to check the level
of heavy metals curruently present in trees of nearby the river at different points within the forest.The project
is at its early stage. So far, leaves and root samples has been collected from 6 stations and they are yet to be
prepared for analysis. Target analytes include Pb, Cd, Cr, As, Hg, Ni, Cu, Zn etc.

*Department of Environmental Science, Khulna University
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1.37 Evaluation of The Metallic Contamination of Sediments of The Passur River of The Sundarbans
Mangrove Forest

S. B. Quraishi, S. Begum*, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan
and L. N. Lutfa

Sundarban is the worls largest naturally grown mangrove forst. It has a unique environment supporting and
harboring a huge number of animals and plants including endangered ones. With the aggression of heavy
metal contamination commonly through water way and having the Passur river running through the forst, it is
important to check the different components of the river system. Thus, this work was aimed to check the level
of heavy metals curruently present in sediment of the river at different points within the forest. The project is
at its early stage. So far, sediment samples has been collected from 6 stations and they are yet to be prepared
for analysis. Target analytes include Pb, Cd, Cr, As, Hg, Ni, Cu, Zn etc.

*Department of Environmental Science, Khulna University

1.38 Trace Metals Concentration, Quality Indices, Pollution Sources, Bio-accumulation and Health
Risk Assessment: Water and Fish from Kaptai Lake, Rangamati

M. N. Alam, D. Das*, S. Ganguli*, S. B. Quraishi, T. R. Choudhury, M. M. Hosen, M. A. Maksud, S.
R. Khan and L. N. Lutfa

To assess the pollution source and human risk assessment of water and fish from Kaptai lake, Rangamati.The
concentration of selected trace metals Pb, Cd, Cr, Hg, Cu, Ni, Mn , Zn in collected surface water samples and
Al, Fe, Mn, As, Cr, Pb, Cd, Hg, Co, Cu, Ni, Mo, Se, Ag, Zn, Sh, U, Sn in collected fish samples of five different
indigenous species was measured. The mean trace metals concentration in water and fish was below maximum
permission limit. All the physicochemical parameters except DO, COD in water were within permission limit.
Water quality indices include water quality index (WQI), heavy metal pollution index (HPI) and heavy metal
evaluation index (HEI). WQI indicates 80% of the water samples fall in poor water quality for drinking.
However HPI ranked 47%, 23%, 30% of water samples as low, medium and high pollution respectively.
According to HEI all the water samples fall in low pollution category. The hazard index (HI) shows no non-
carcinogenic health risk for dermal contact of lake water for both adult and child but 10% water samples show
medium non-carcinogenic health risk for child through ingestion. The life time cancer risk (LTCR) value shows
9.05% and 33.33% water samples have carcinogenic effect towards adult and child respectively.

*Department of Applied Chemistry and Chemical Engineering, University of Chittagong

1.39 Soil Properties and Pollution Indices in Four Designated Wetlands in The Sylhet Basin of
Bangladesh

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and A. Rahman”

Present research has been carried on 16 sites in four Ramsar designated wetlands soils regarding soil
properties and pollution indices in the Sylhet basin of Bangladesh. As and Cd were found at minimum
detection levels of the analytical system. Rb and Zr were found below critical levels. Pollution indices
revealed that zinc and titanium content is slightly higher than the other elements. Fe, Ti, Zr, and Mn originate
from natural sources, while Zn and Cu originate from anthropogenic sources like the artificial fertilizer
sources. Pollution load index stipulated 42% of the study sites were polluted and 58% remained unpolluted.
Principal component analysis and enrichment factors show that anthropogenic activities are responsible for
the current pollution, where Zn and Cu predominate. The overall wetland sites are being polluted at a minor
level. The main reasons for the higher level of metal pollution in Balai wetland might be its geomorphic
nature and even anthropogenic activities.

“Department of Soil, Water and Environment, University of Dhaka.

1.40 Heavy Metals Pollution in River Sediments, Water and Some Edible Fishes Around Dhaka in
Bangladesh and Associated Human Health Risk Assessment

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and A. F. Ruma’

River sediment and water samples were collected in two distinct seasons to determine particle size, moisture
content, pH, EC, OC and total NPK for the sediment samples, and pH, EC, turbidity, TDS, chloride, total
hardness, and dissolved oxygen for the water samples following standard methods. Due to their wide range of
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distribution, river fish have been widely used as bioindicators to assess and monitor heavy metal
concentrations in the river ecosystem as such fish samples were also vcollected. Energy Dispersive X-ray
Fluorescence (EDXRF) Spectrometer was used as the major analytical technique for carrying out heavy metal
analysis, viz., Chromium, Manganese, lron, Copper, Zinc, Arsenic, Selenium, Mercury and Lead in fish
samples and Cr, Ni, Cu, As and Pb in sediment and water samples respectively. The average values of pH, EC
(uS/cm), OC (%), OM (%), Total N (%), Total P (%), Total K (%) in the sediment sample were 7.05+£0.50,
33.70+£11.90, 2.15+0.76, 3.69+1.30, 0.16+£0.04, 0.34+0.06 and 0.16+0.03, respectively. The average
concentration of heavy metals in sediments was found in the decreasing order of Pb>Cu>Cr>Ni>As>Cd.
Significant difference was found among the seasonal values of water properties at a confidence interval of
95% and the p value for the significant contrast. Health risk assessment identified that children are more
exposed to heavy metals than adults and both the population groups are in vulnerable situations considering
non-carcinogenic and carcinogenic health risks through the consumption of the studied fishes.

“Department of Soil, Water and Environment, University of Dhaka.

1.41 Evaluation of Hazardous Effect of Heavy Metals from a Point Source Wastewater on Fish
(Anabas cobojius H.) and Human Health

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and M. Mehnaz”

Present study was sketched to determine physical (electrical conductivity, turbidity and temperature) and
chemical (pH, dissolved oxygen, total dissolved solids and salinity) properties of the point-source industrial
wastewater at varying concentration andtheir effects on fish mortality by culturing a native fish in varying
concentration of wastewater in different exposure period and to assess the probabilistic human health risk by
the bioaccumulation of heavy metals in cultured fish species via dietary intake.Results revealed that water
quality parameters declined with the increase of wastewater concentration and Trace metal evaluation index
(TEI) stipulated a high level of water pollution due to Cr, Mn, Fe, Co, Ni, Cu, Zn, As content for all
percentage of waste water. Concentration of wastewater and duration of culture treatment time largely
impacted on fish mortality rate, body dis-pigmentation, mucus secretion rate, coagulation of mucus all over
the body and accumulation of heavy metals by fish. However estimated MPI indicated low contamination of
fishes by the measured toxic elements. Zn and Hg contribute significantly on non-carcinogenic health
implications for both the population group. Nevertheless Hazard Index (HI) manifested very high to medium
significant health effect regardless of age. However carcinogen Pb showed insignificant risk but Cr and Ni
showed extremely high to medium-high carcinogenic risk for both adults and children and hence children
were found more vulnerable receptor than adults regarding to HI and CR value. Multivariate statistical
analysis revealed that heavy metals are mostly coming from anthropogenic sources

“Department of Environmental Science, Bangladesh University of Professionals.

1.42 Impact of Solid Waste with Special Emphasis on Heavy Metals on Surrounding Environment of
Amin Bazar Landfill Site

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and 1. Jahanara”

Three different locations such as abandoned landfill, dumping and its surrounded agricultural areas of Amin
Bazar landfill were selected for soil and plant samples; leachate samples from active dumping area and
sediments from untreated and treated leachate pond from which nutrients and metals were analyzed.
Concentration of Cu, Ni and Zn exceeded the permissible limit and found in the order of Zn > Pb > Cr > Cu >
Ni of dumping areas and sediments from untreated and treated leachate pond. Cluster analysis of the elements
showed that the decomposed area was more contaminated than abandoned and surrounding agricultural areas.
The heavy metal concentrations in plant samples did not show any significant contamination except Cu, Ni
and Zn that exceeded the permissible limit. In contrast, the organic matter and nutrient concentrations such as
N, P, K and S of both soil and plant samples showed desirable value in this studied area. The value of DO,
BOD, COD, TDS and EC of the untreated leachate were found 0.60 mgL™, 81.66mgL™, 942.33 mgL™, 7809
mgL™ and 15655 pScm™ respectively that exceeded inland surface water standard but after treatment the
concentrations of DO, BOD and TDS in the treated leachate pond were found within the permissible limit.
The concentration of sediment sample from untreated and treated leachate pond showed higher value of Cr,
Cu, Ni, Pb and Zn that exceeded the permissible limit according to WHO.

“Department of Soil, Water and Environment, University of Dhaka.
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1.43 Assessment of Groundwater Quality of BSCIC Tannery Industrial Estate, Hemayetpur, Savar,
Dhaka

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and J. Sultana”

A total of ten water samples were collected for this project from ten different locations around the BSCIC
tannery industrial estate in Hemayetpur. In this project, physical parameters such as temperature, electric
conductivity (EC), salinity, and chemical parameters such as pH, total dissolved solids (TDS), heavy metals
(Sr, Fe, Zn, Hg, Mn, Cu, As, Ni, Pb, Cr), anions (chloride, sulfate, nitrite, fluoride), and cations (calcium,
magnesium, sodium, potassium) of the groundwater were measured at BSCIC tannery. Resultant data of those
parameters revealed that that the groundwater quality is still considerable range. Most of the parameters are
within the drinking water quality standard set by Department of Environment (DoE) and WHO drinking water
guality guideline. Only mercury concentration was found above the legislative value, indicating heavy metal
pollution in the groundwater. The mean concentrations of heavy metals, anions and cations can be
synchronized as  Sr>Fe>Zn>Hg>Mn>Cu>As>Ni>Pb>Cr.  Chloride>Sulfate>Nitrite>Fluoride  and
Calcium>Magnesium>Sodium>Potassium respectively.

“Department of Environmental Science, Bangladesh University of Professionals.

1.44 Quantification of Heavy Metal Level in Plants and Soils Collected from Agricultural Land Beside
Turag River

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and Farhan”

14 agricultural soil samples were collected from two sides of Turag River and 14 plant samples regardless of
species were also collected from the sampling stations. Toxic elements viz: Cr, Ni, Co, Cu, Zn, As, Pb and Hg
were measured using Energy Dispersive X-ray Fluorescence technique in both the soil and plant samples.
Status of Toxic elements in agricultural soil and plants grown on the soils were evaluated. Moreover,,
determination of pollution degree by estimating various indices and multivariate statistical analysis was also
employed to find out the possible pollution sources of Toxic elements in the soil samples were carried out.
Health risk owing to soil-human and soil- plant-human route was assessed and tanslocation of heavy metals
from soil to different parts of plants was also done to find out the metal extraction capability of the plants
from a phytoremediation point of view. The work is in Progress.

*Department of Applied Chemistry and Chemical Engineering, University of Dhaka.

1.45 Heavy Metal Concentrations in Coastal Sediments and Water Around Shitakundo Ship
Dismantling Industrial Areas of Bangladesh

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and A. Rahman”

Shitakundo is one of the main coastal areas alongside the Bay of Bengal in Bangladesh that has been
experiencing severe pollution from ship breaking industries. The main purpose of this research is to find out
the sources, concentrations, and transformation of metals (loid) from coastal ecosystem including inland water
as well as obtaining the exposure scenario and carcinogenic and non-carcinogenic risks of heavy metals
coming from the locality of ship recycling industry which may affect adversely in human health and
environment of the entire area. A total of 40 sediment samples from the upper littoral (yard area) and lower
littoral (saturated sediment) of the ship beaching area was collected from the study area. Water samples was
collected from the offshore of the northern Bay of Bengal where ship breaking industries are densely located
along with inland water samples that carries most of the debris of ship dismantling areas. For sediment
samples, Energy Dispersive X-ray Fluorescence (EDXRF) Spectrometer was used as a major analytical
technique for determining elemental concentration, controlled by a software package provided with the
system. Heavy metals concentration in water was determined by using Atomic Absorption Spectrophotometer
(AAS). The physicochemical parameters of water such as pH, EC, DO, TDS, Turbidity, Alkalinity, Hardness,
BOD, COD, Nitrate, and Phosphate was also determined using standard analytical technique. Concentrations
of Fe, Zn, Cr, As and Pb were found higher than the admissible limit, which reflects the frequent occurrence
of the harmful effect. The ecological risk index for the sediment of Shitakundo ship breaking area was
calculated for Cr, Zn, Cu, As and Pb and found in the increasing order of Cr < Zn < Cu < As < Pb. Pb showed
the highest ecological risk compared to other metal studied. The pollution load index (PLI) value reflects the
deterioration of the sediment quality. Geo-accumulation index and Enrichment Factor index revealed that the
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sediment samples of this study area were considerably polluted by the metals studied, especially by Pb, which
is supported by the estimated ecological risk index value.

“Department of Soil, Water and Environment, University of Dhaka.

1.46 Preparation and Characterization of Biochar from Bioslurry Textile Sludge and Food Sludge and
Their Subsequent Effects on Soil

Y. N. Jolly, S. Akter, J. Kabir, K. M. Mamun and B. Akter”

The pyrolytic conversion of sludge to biochar and biochar application to the land is a sustainable carbon
management option.in this study, a comprehensive baseline assessment and preparation of biochar from
Textile sludge and Food industry sludge was carried out. The pyrolysis temperatures for biochar production
were set at 300°C, 400°C, and 500°C, respectively. The residence time was 2 hours for each treatment with
nitrogen flow. In this study, the biochar yields were decreased by increasing pyrolysis temperature. The
parameters such as pH, EC, C/N ratio, TP, TK were also increased with increased pyrolysis temperature. The
ATR- FTIR study confirmed that the sludges and biochar's major surface functional groups were O-H, C-H,
C-0, C=0, and C=C from the identical fingerprint region. Both types of biochar produced from sludgesdid
not significantly affect the germination test or early growth (root and shoot length) of Spinach (Spinacia
oleracea), Mustard (Brassica nigra), and Mung bean (Vigna radiata) seeds. This work demonstrates that the
biochar derived from textile and food industry sludge can be used as an environmentally cost-effective soil
amendment.

“Department of Environmental Sciences, Jahangirnagar University.

1.47 Seasonal Variation of PM,s and Black Carbon and Source Apportionment of PM,s by Using
Backward Trajectory Approach

B. A. Begum, M. A. M. Sarkar, M. Hasan, K. Hasan*, M. Mohinuzzaman* and M. S. Rahman

The decline in air quality, particularly in metropolitan areas, is linked to local-scale circumstances as well as
the dispersion of air pollutants (regional and long-range). The primary goal of this research was to determine
the seasonal variation of PM,s over a one-year period (2020), as well as any possible links between air
pollution and meteorological variables.The trajectories and source receptor association of PM,s in Dhaka,
Bangladesh, were also assessed using trajectory cluster analysis and concentration-weighted trajectory (CWT)
methods. Due to seasonal fluctuations in energy usage (biomass burning) and air stability, the pollutant has
lower concentrations during warmer periods, especially during summer, and significantly greater
concentrations during the heating season in winter. Following that, the greatest PM, s concentration was 94.5
ngm™, which is three times greater than the highest monthly mean. Our findings show a negative association
between PM, s and temperature (-0.17), PM, s and rainfall (-0.51), PM, s and humidity (-0.021), and a positive
correlation between PM,s and wind direction (0.016). The results showed that during the post-monsoon
season, a higher CWT value is seen originating from the Myanmar location, which is around 35 to 40 ugm™
with a probability range of 0.12 to 0.14. During the monsoon season, the Bay of Bengal is a possible source of
PM, 5 in where the area's associated CWT value is 20 pgm‘s.

*Department of Environmental Science and Disaster Management, Noakhali Science and Technology University

1.48 Source Determination and Seasonal Variation of PMj, PM,s and black Carbon and Their
Chemical Composition in Semi-Residential and Industrial Area of Dhaka city

B. A. Begum, M. A. M. Sarkar, M. Hasan, A. Hossain*, J. Islam* and M. S. Rahman

Particulate air pollution is the major concern in Bangladesh and thus it is necessary to under stand the
characteristics of the pollutantaswellassourcesforfurther improvement oftheair quality.In thisview,
particulatematter (PM) samplingwas donebetween Jan. 2019 to Feb. 2020 at two Continuous Air Monitoring
Stations located at Atomic Energy Centre and Darussalam in Dhaka city.PM sampling was performed using
dichotomous samplers, which collect samples in two sizes: PM2.5 and PM, 5 10. Samples were collected on 37
mm Teflon filters. These filters were weighed for PM mass, analyzed for BC by Smoke-stain Reflectometer
and elemental analysis by EDXRF. Data reveal that the pollution from particulate matter varies greatly with
climatic conditions. It was found that the PM and BC concentrations in Darussalam were higher than Atomic
Energy Centre, Dhaka. A major cause might be transboundary transport of pollutants from agricultural
burning in upwind regions. Moreover, the number of brick kilns, bus terminals and industrial emissions in
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Darussalam Dhaka is greater than Atomic Energy Centre area. Principal component analysis method and
Positive Matrix Factorization (PMF) 5.0 was used to find out the fingerprint of different sources, which are
responsible for polluting the atmospheric air.

*Department of Environmental Sciences, Jahangirnagar University

1.49 Ambient Concentration of Particulate Matter PM,s and Black Carbon: A Comparative Study of
Two Different Locations in Dhaka City

B. A. Begum, K. Begum*, F. Muhammad*, M. A. M. Sarkar, M. Hasan and M. S. Rahman

This study focus on the long term temporal trends of fine particulate matter and BC in Dhaka city.Air
particulate samples (APM) were collected from two different locations of Dhaka city. One is semi-residential
site (Atomic Energy Centre, Dhaka) and other is Darussalam site, Mirpur, Dhaka. The AECD has been
collecting APM samples since 1996. In the present study, data collected between 2010-2018 were considered.
On the other hand, AECD has collected APM samples from Darussalam from Feb. 2018-Dec. 2018. Using the
estimates of air particulate matter, PM, s made from the mass size distributions, the long —term average values
of PM,5s and BC are estimated. The season wise shares of PM,s of two sites are computed. The semi-
residential (SR) (AECD) site, is located at the Atomic Energy Centre, Dhaka Campus with relatively less
traffic. The Darussalam site (CAMS-3) is located at Information Centre, Mirpur with high traffic. It has
found that BC at Darussalam site is 40% of total PM2.5 whereas BC value is about 30% of total PM, 5 at SR
site which are mainly of anthropogenic origin and predominately from transport related sources.

*Department of Public Health, Daffodil International University.

1.50 Fine particulate matter and Black carbon in Dhaka City, Bangladesh: Temporal Variations,
Transport Pathways and Impacts of Meteorology

B. A. Begum, M. A. M. Sarkar, M. M. Hasan and M. S. Rahman

In this research work, fine particulate matter (PMs) and Black Carbon (BC) were collected from a semi
residential site located at Dhaka university campus starting from Mar. 2018 to Feb. 2019. Then the mass
concentrations of PM,s and BC were measured. Statistical analysis shows that PM2.5 has min-5.104, max-
96.391, mean-29.61, median- 26.64 and for BC it was 1.103, 14.357, 6.67, 5.787 (ugm’) respectively. The
mean BC/PM, 5 ratio was found to be 0.256. BC/PM, s ratio varies from 0.01 t0.70 during the study period.
Then the influences of meteorological parameters such as- (temperature, relative humidity, wind speed, wind
direction and rainfall) on PM,s and BC mass concentrations have been studied. Temporal and Seasonal
variations of PM, s and BC were also studied. From the time variation analysis, it was observed that in winter
both PM, s and BC have high mass concentrations and it falls down gradually during the summer time. Then
to understand the meteorological effects various kinds of statistical analysis were done such as- Seasonal
correlation between the measured variables based on Pearson correlation method and for source identification
of the pollutants Bivariate polar plots and K-means Clustering methods were used. Back trajectory clustering
has been used to illustrate the transport pathways of air masses and the cluster pathways for each season
were also investigated. ThePSCFandCWTmaps were used to describethepotential source areas of PM, .

1.51 Analysis of Possible Transport Path and Source Distribution of Wintertime PM,s and BC
Pollution in Dhaka City

B. A. Begum, M. A. M. Sarkar, M. M. Hasan and M. S. Rahman

This research work investigates the possible transport path and transboundary source locations of PM,; in
winter season at Dhaka city. Fine particulate matter (PM,s) and black carbon (BC) were collected from a semi
residential site located at Dhaka University campus in every winter season from Dec., 2014 to Jan., 2018
using Gant sampler. To understand the contribution of the black carbon (BC) and fine particle (PM,s) to the
particulate matter pollution, the ratio of BC/PM, is considered. This study reveals the changes in the mass
concentration of PM,s and BC in these periods with respect to the change of meteorological condition
(humidity, temperature, wind speed). To detect the presence of specific emission sources that enhance the
pollution over receptor sites, the conditional probability function and conditional bivariate probability
function techniques are employed in the present study. Concentration weighted trajectory analysis using back
trajectory (by HYSPLIT-4 model) is also employed in the present study to discover the impact of
transboundary pollution. Air mass trajectory analysis with HYSPLIT model showed that the long range
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transport may be significantly contributed to the particulate matter concentration at that mentioned area.
Hence there was a huge pollution during winter season.

1.52 Thermo-economic Feasibility Study of The First Nuclear Power Plant in Bangladesh Using
Levelized Cost of Electricity and Genetic Algorithm

B. A. Begum, A. H. Khan, M. Hasan, M. M. Rahman, A. S. M. M. Hogue and M. S. Rahman

In this work, the thermo-economic feasibility of Rooppur nuclear power plant is studied. It is the first nuclear
power plant being constructed in Bangladesh and expected to be operational by 2023. In order to analyze the
performance parameters of this power plant in the weather condition of Bangladesh, a simplified Rankin
Cycle is utilized. The unknown plant thermo-physical parameters are predicted using Genetic Algorithm-
based optimization process. Results reveal that the predicted values of the plant performance parameters by
the simplified thermodynamic cycle sufficiently accurate. The maximum overall efficiency and the maximum
output power of each unit of Rooppur nuclear power plant are predicted to be around 35.87% and
1152.16MW, respectively, down by 3.94% from the rated values. Also, Condenser thermal load is observed
to be increased by 2.53%. The performance parameters obtained from the study are used to calculate the
Levelized Cost of Electricity (LCOE) for the power plant. The predicted LCOE for the plant is 91.19$/MWh
for 50 years operating life, lower than most of its conventional and renewable competitors. Finally, it is
estimated that Rooppur nuclear power plant has to operate for at least 20years to remain economically
feasible in context of Bangladesh.

*Department of Industrial and Production Engineering, Jashore University of Science and Technology, Jashore,
Bangladesh

1.53 Association of Household Air Pollution with Cellular and Humoral Immune Responses among
Women in Rural Bangladesh

B. A. Begum, R. Raqgib*, E. Akhtar, T. Sultana and S. Ahmed

Household air pollution (HAP) arising from combustion of biomass fuel (BMF) is a leading cause of
morbidity and mortality in low-income countries. Air pollution may stimulate pro-inflammatory responses by
activating diverse immune cells and cyto/chemokine expression, thereby contributing to diseases. We aimed
to study cellular immune responses among women chronically exposed to HAP through use of BMF for
domestic cooking. Among 200 healthy, non-smoking women in rural Bangladesh, we assessed exposure to
HAP by measuring particulate matter 2.5 (PM,;), black carbon (BC) and carbon monoxide (CO), through use
of personal monitors RTI MicroPEM™ and Lascar CO logger respectively, for 48 h. In contrast, a doubling
of CO was associated with 1.20% reduction in CD19+ B lymphocytes (95% confidence interval (CI) = -2.36,
—0.01). Our findings suggest that chronic HAP exposure through BMF use adversely affects proportions of B
lymphocytes, particularly memory B cells, plasma IgE levels and functions of antigen presenting cells in rural
women.

*Infectious Diseases Division, ICDDRB, Bangladesh

1.54 Associations Between Ambient Fine Particulate Matter and Child Respiratory Infection: The
Role of Particulate Matter Source Composition in Dhaka, Bangladesh

B. A. Begum, R. Allison*, M. Baiocchi, D. Goswami, P. K. Hopke, W. A. Brooks and S. P. Luby

This stduy investigates the associations between short-term variation in ambient PM,s and incidence of
pneumonia and upper respiratory infections among children in Dhaka, Bangladesh .Air pollution in the form
of fine particulate matter (PM,s) has been linked to adverse respiratory outcomes in children. However, the
magnitude ofthis association in South Asia and sources of PM,5 that drive adverse health effects are largely
unknown. This study evaluates associations between short-term variation in ambient PM,s and incidence of
pneumonia and upper respiratory infections among children in Dhaka, Bangladesh. We also perform an
exploratory analysis of the PM, s source composition that is most strongly associated with health endpoints.
We leveraged data from health surveillance of children less than five years of age between 2005 and 2014 in
Kamalapur, Bangladesh, including daily physician-confirmed diagnoses of pneumonia and upper respiratory
infection. Total PM,5s mass was associated with a modest increase in incidence of pneumonia, with a peak
effect size two days after exposure (rate ratio = 1.032; 95% confidence interval = 1.008-1.056). This study
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suggests that elevated ambient PM, s contributes to increased incidence of child pneumonia in urban Dhaka,
and that this relationship varies among days with different source composition of PM, .

*Department of International Health, Johns Hopkins University, USA

1.55 Comparative Study on the Water Quality Status of an Industrialized and a Non-industrialized
Area of Bangladesh

B. A. Begum, A. Samad *, A. Sarker and M. S. Rahman

The adverse effect of industrialization on the water quality status is studied in this paper. Pollution level at
different water sources such as tubewell, deep tubewell, pond, canal and river of Shibpur (nonindustrialized)
and Sonargaon (Industrialized) area was monitored by evaluating the physico-chemical water quality
parameters. These parameters include temperature, pH, TDS, COD, DO, EC, salinity and anions (F-, Cl-, Br-
, NO2 -, NO3 -, SO4 2-). It was found that the average value of temperature, TDS, salinity, F - , Cl- and
SO4 2- in water sources of all locations were below the permissible level of World Health Organisation
(WHO) and Department of Environment (DoE), Bangladesh. However, the value of pH, DO, EC, COD,
nitrate, bromide and nitrite in some locations were found higher than the permissible level. The comparative
study of the water quality parameters showed that Sonargaon area was more polluted than Shibpur. It can be
concluded that the higher pollution of the water in Sonargaon area is due to the release of effluent from
various industrial units.

*Department of Chemistry, Jagannath University, Dhaka-1100, Bangladesh

1.56 Exposure to Household Air Pollutants and Endothelial Dysfunction in Rural Bangladesh: A
Cross-Sectional Study

B. A. Begum, M. Hasan*, M. A. H. Chowdhury, S. Ahmed, M. Eunus and S. B. Kader

More than one third of world’s population use biomass fuel for cooking that has been linked to an array of
adverse health hazards including cardiovascular mortality and morbidity. As part of Bangladesh Global
Environmental and Occupational Health (GEO Health) project, we assessed whether household air pollution
(HAP) was associated with dysfunction in microvascular circulation (measured by reactive hyperemia index
[RHI]). We measured exposure to HAP (particulate matter [PM, ], carbon monoxide [CQO], and black carbon
[BC] for 48 hours of 200 healthy nonsmoker adult females who used biomass fuel for cooking. Exposure to
PM2.5 and BC were measured using personal monitor, RTI MicroPEM (RTI International, NC) with an
internal filter that had been both pre- and post-weighed to capture the deposited pollutants concentration.
Lascar CO logger was used to measure CO. Endothelial function was measured by forearm blood flow
dilatation response to brachial artery occlusion using RHI based on peripheral artery tonometry. A low RHI
score (<1.67) indicates impaired endothelial function. Average 48 hours personal exposure to PM2.5 and BC
were 144.15 pg/m® (SD 61.26) and 6.35 pg/m® (SD 2.18), respectively. Interquartile range for CO was
0.73ppm (0.62-1.35ppm). Mean logarithm of RHI (LnRHI) was 0.57 in current data. No statistically
significant association was observed for LnRHI with PM2.5 (odds ratio [OR] = 0.97; 95% confidence interval
[CI] =0.92, 1.01; P = 0.16), BC (OR = 0.85; 95% CI = 0.72, 1.01; P = 0.07), and CO (OR = 0.89; 95% CI =
0.64, 1.25; P = 0.53) after adjusting for potential covariates. In conclusion, HAP was not associated with
endothelial dysfunction among nonsmoking females in rural Bangladesh who used biomass fuel for cooking
for years.

*Department of Public Health Sciences, Biological Science Division, University of Chicago, Chicago, Illinois

1.57 Impact of Green Roof on Human Comfort Level and Carbon Sequestration: A Microclimatic and
Comparative Assessment in Dhaka City, Bangladesh

B. A. Begum, R. Sultana, Z. Ahmed and M. A. Hossain

The study determines the impact of rooftop greening in an urban residential area in the microclimate context
in Dhaka City Corporation, where the level of carbon sequestration from a green roof of an existing building
and it's ability to reach the human comfort zone is focused. The study showed the nature of temperature
variation between the green-roofed and bare-roofed buildings. Ten stations were chosen from the study area,
where 20 buildings were studied, taking two neighboring buildings (a green- and a bare-roofed) from each
station. Air temperature, relative humidity, and air velocity were collected from all floors and rooftops of the
selected buildings. The Discomfort Index and Robaa Index have been measured to detect the human comfort
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zone. Annual carbon sequestration by the plants of the green rooftops was assessed. Findings revealed a
significant difference (10 ~ 3.5 °C) of the air temperature between the adjacent bare-roofed and green-roofed
buildings. The thermal difference was significant during diurnal hours. The Discomfort Index and Robaa
Index were lower in the green-roofed buildings than those of bare-roofed buildings. The annual carbon
sequestration in the green roofs ranged from 20.6 tC/ha to 125.4 tC/ha, whereas the equivalent CO2 ranged
from 84 to 460 t/ha.

*Department of Geography and Environment, School of Physical Sciences, Shahjalal University of Science and
Technology, Sylhet 3114, Bangladesh

158 Respiratory Emergency Department Visits Associations with Exposures to PM,s Mass,
Constituents and Sources in Dhaka, Bangladesh Air Pollution

B. A. Begum, M. M. Rahman, K. Nahar, P. K. Hopke and G. D. Thurston

In this research work, we assessed PM, 5 associations with respiratory emergency department (ED) visits in a
biomass-burning-dominated high-pollution region and evaluated their variability by pollution source and
composition. Time-series regression modeling was applied to daily ED visits from Jan. 2014 through Dec.
2017. Air pollutant effect sizes were estimated after addressing long-term trends and seasonality, day of week,
holidays, relative humidity, ambient temperature, and the effect modification by season, age, and sex. PM,
yielded a significant association with increased respiratory ED visits (0.84%; 95% confidence interval, 0.33-
1.35%) per 10-ug/m3 increase. The PM,s health effect size varied with season, the highest being during
monsoon season, when fossil-fuel combustion sources dominated exposures. Results from a source-specific
health effect analysis were also consistent with fossil-fuel PM, s having a larger effect size per 10 pg/m3 than
PM, s from other sources (fossil-fuel PM,s: 2.79% [0.33-5.31%], biomass-burning PM,s: 1.27% [0-2.54%],
and other PM,s: 0.95% [0.06-1.85%]). Age-specific associations varied, with children and older adults being
disproportionately affected by the air pollution, especially by the combustion-related particles. This study
provided novel and important evidence that respiratory health in Dhaka is significantly affected by particle air
pollution, with a greater health impact by fossil-fuel combustion-derived PM, .

*Department of Public Health Sciences, University of Rochester School of Medicine and Dentistry, Rochester, New
York

1.59 Characterization and Source Discovery of Wintertime Fog on Coastal Island, Bangladesh
M. S. Rahman, T. R. Choudhury, K. J. Fatema, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, A.
Salam* and K. Nahar*

In this research work, An extensive chemical investigation of fog water’s chemical composition, as well as
source characterization, were carried out during the winter season (Dec. to Feb.) at an outflow location
(Bhola, Bangladesh) of the Indo-Gangetic Plain (IGP).Characterization of the source involved correlational
analysis, enrichment factor analysis, estimation of percentage sources, and air mass trajectory analysis. The
average pH of fog water in Bhola was found to be 7.03 + 0.02, demonstrating that acid-neutralizing
components were successful in neutralizing acidifying species. The concentrations of the water-soluble ions

were determined, and they were in the following order: Ca2t>NO3~ >ClI~>Nat>S042 >NHa*>Mg2*>
K*>F>HCO3. Of the six trace elements (Fe, Zn, Mn, Cu, Ni, Cr, Pb) that were analyzed, Zn ions were
found in the highest concentration, followed by Mn ions. Neutralization factor analysis showed that the key
neutralization components of fog-water were Ca2t and NH *. Enrichment factor (EF) calculation revealed
the anthropogenic origin of NO3™, SO42_, Zn, Mn, and Cu. This research has provided novel findings for the

chemical characterization of fog water and the detection of its source at IGP outflow, and highlighted the
anthropogenic contributions to local air pollution, as well as the transboundary influence on local air quality.

“Department of Chemistry, University of Dhaka, Dhaka 1000, Bangladesh

1.60 Chemometric Appraisal of Water Quality for Domestic and Agricultural Purposes: A Case Study
from establishing Rooppur Nuclear Power Plant (NPP) area, Pabna District, Bangladesh

M. S. Rahman, B. A. Begum, T. R. Choudhury, K. J. Fatema, M. M. Hosen, S. Parvez* and M. A. Sattar*

Water is the main sources for domestic purposes and as well as for both farming and industrial activities.
Therefore, this study investigated the quality of groundwater at Ishwardi, Pabna district of Bangladesh.This
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study showed that the heavy metals such as Pb, Cd, Cr, As, Ni, Cu, Zn, and Fe were remaining in trace
amount. The groundwater quality index (GWQI), heavy metal evaluation index (HEI), heavy metal pollution
index (HPI), and degree of contamination (Cq) revealed that all of the groundwater samples belonged to good

quality condition for drinking purposes. This study revealed that pH, EC, TDS, salinity, Na*, K%, M92+,
ca2t cI, SO42_, PO43_ and NO3  values in water samples are in tolerable limit according to Bangladesh

(DoE) and international standards (WHO, IS, FAO, USEPA, UCCC). The irrigation water quality index
(IWQI) revealed that majority of the groundwater samples were suitable for agricultural purposes.
Classification based on Wilcox and US salinity hazard diagram indicated a consistent conclusion, which
indicated that the water quality was in good condition for farming in the study area.

*Department of Applied Chemistry and Chemical Engineering, Islamic University, Kushtia, Bangladesh

1.61 Assessment of the Ecological Risk from Heavy Metals in the Surface Sediment of River Surma,
Bangladesh: Coupled Approach of Monte Carlo Simulation and Multi-Component Statistical
Analysis

M. S. Rahman, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, A. Acharjee*, Z. Ahmed* and P. Kumar*

River sediment can be used to measure the pollution level in natural water, as it serves as one of the vital
environmental indicators. This study aims to assess heavy metal pollution namely Copper (Cu), Iron (Fe),
Manganese (Mn), Zinc (Zn), Nickel (Ni), Lead (Pb), and Cadmium (Cd) in Surma River.The potential
ecological risk index values using Hakanson Risk Index (RI) and Monte Carlo Simulation (MCS) approach to
evaluate the environmental risks caused by these heavy metals. in the study area. With obtained results,
enrichment of individual heavy metals in the study area was found in the order of Ni>Pb>Cd>Mn>Cu>Zn.
Also, variance in MCS index contributed by studied metals was in the order of Cd > Pb > Ni > Zn > Cu. None
of the heavy metals, except Ni, showed moderate contamination of the sediment. Risk index values from RI
and MCS provide valuable insights in the contamination profile of the river, indicating the studied river is
currently under low ecological risk for the studied heavy metals. This study can be utilized to assess the
susceptibility of the river sediment to heavy metal pollution near an urban core, and to have a better
understanding of the contamination profile of a river.

*Department of Geography and Environment, Shahjalal University of Science and Technology

1.62 Multipotential Trace Metal Concentrations in Soil Associated with the Ecological and Human
Health Risk near the Rooppur Nuclear Power Plant, Pabna, Bangladesh

M. S. Rahman, Y. N. Jolly, S. Akhter, M. J. Kabir, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, M.
M. A. Mollah*, M. R. Zaman* and S. M. A. Salam*

In this study, Soil samples were collected from ten sampling points surrounded the Rooppur Nuclear Power
Plant to determine the metal concentration like As, Pb, Rb, Sr, Zr, Cu, and Zn. The metals concentrations in
soil samples were determined by the Energy Dispersive X-ray Fluorescence (EDXRF) technique.The average
metal concentrations in the study area were found in the following descend- ing order: Zr (334.84 mg/kg)>Rb
(179.35 mg/ kg)>Pb (172.77 mg/kg)>Sr (138.86 mg/kg)>Zn (120.54 mg/kg)>Cu (16.96 mg/kg) > As (8.50
mg/ kg) respectively. Moreover, the sampling sites were organized according to the total metal concentration
as S7>S3>S4>S5>S11>S2>59>S1>510>S8 >S12>S6 respectively. This study showed that the average
concentration of As, Sr, and Cu surpassed the suggested standard and average shale value (ASV) limits. The
geoaccumulation index ('geo): enrichment factor (EF), contamination factor (CF) suggested that the study

area was contaminated by only Pb and Zn. Subsequently, the assessment of human health risk suggested that
both adults and children would not be exposed to the non-carcino- genic and carcinogenic risks as these

remained under the corresponded threshold limits (1 and 10 6t0 1074 respectively).
* Applied Chemistry & chemical Engineering Department, University of Rajshahi, Bangladesh
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1.63 Depth-related Dynamics of Physicochemical Characteristics and Heavy Metal Accumulation in
Mangrove Sediment and Plant: Acanthus llicifolius as a Potential Phytoextractor

M. S. Rahman, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, Y. N. Jolly, S. Akhter, T. R. Choudhury
and A. R. M.T. Islam”

The focus of this study was to determine the depth-wise variability of physicochemical properties (i.e., pH,
TOC, TN, and EC), and heavy metals (i.e., Pb, Cu, Zn, As, and Cr) concentration, and the associated
biological and ecological risks of the mangrove sediment.The accumulation of metal contents and the
phytoremediation and phytoextraction were also investigated in a mangrove species, Acanthus ilicifolius. The
mangrove sediment consists of a higher proportion of sand fraction (56.6 — 74.7%) followed by clay (10 —
28%) and silt (10.1 — 15. 7 %) fractions. The concentrations (mg/kg) of Pb, Cu, Zn, As, and Cr were ranged
from 22.05 - 34.3, 8.58 -22.77, 85.07- 114, 5.56 - 12.91, and 0.98 - 5.12 in all the sediment layers. The
hierarchy of the mean metal concentration in sediment was Zn (102 mg/kg)>Pb (25.6 mg/kg)>Cu (14.8
mg/kg)>As (8.79 mg/kg)>Cr (2.74 mg/kg) respectively. The examined metal concentrations were below the
respective average shale values (ASVs). The degree of environmental, ecological, and biological risks was
minimal according to various pollution indices like lg,, CF, and PLI. The studied species exhibited the metal
tolerance associated with two following strategies, metal exclusion, and metal accumulation. However, excess
metal tolerance can impact the surrounding marine environment.

*Department of Disaster Management, Begum Rokeya University, Rangpur, Bangladesh.

1.64 Assessment of Heavy Metal Contamination in Sediment at The Newly Established Tannery
Industrial Estate in Bangladesh: A Case Study

M. S. Rahman, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, T. R. Choudhury, Z. Ahmed*, S. M.
Seefat*

This research work was focused to evaluate the concentration of heavy metals (i.e., Cr, Pb, Mn, Cu and Fe) in
sediment samples collected from the Dhaleshwari River near the area of a newly established tannery industrial
estate, Savar, Bangladesh.This study revealed that the metal concentration for chromium (Cr), lead (Pb),
manganese (Mn), copper (Cu) and iron (Fe) were found to be 14.8-748 (186 + 241) mg/kg, 2.38-21.1 (8.78 +
6.15) mg/kg, 1.59-6.29 (3.12 + 1.38) mg/kg, 0.36-4.75 (1.76 = 1.47) mg/kg and 3.87-154 (42.7 + 49.1)
mg/kg (dry wt) respectively. The concentration of heavy metals in sediment samples descends with the
following order: Cr > Fe > Pb > Mn > Cu. The spatial distribution pattern for the studied metals (Pb, Mn, Cu
and Fe) showed that the maximum metals concentrations were found in the southeastern part, which was
nearby effluent dumping zone. The ecological risk assessment in sediment samples revealed that there is no
significant risk observed by the metal (oid)s at this moment. Considering Cr concentration, the modified
hazard quotient (mHQ) showed that about 75% of the samples were low to severely polluted by Cr, while
25% of the samples were extremely polluted by Cr as well as mHQ < 3.5.

*Department of Geography and Environment, Shahjalal University of Science and Technology, Sylhet
1.65 Phytoremediation of Toxic Metals: A Sustainable Green Solution for Clean Environment
M. S. Rahman, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, S. M. O. F. Babu* and M. B. Hossain*

Contamination of aquatic ecosystems by various sources has become a major worry all over the world.
Pollutants can enter the human body through the food chain from aquatic and soil habitats. These pollutants
can cause various chronic diseases in humans and mortality if they collect in the body over an extended
period.Although the phytoremediation technique cannot completely remove harmful materials, it is an
environmentally benign, cost-effective, and natural process that has no negative effects on the environment.
The main types of phytoremediation, their mechanisms, and strategies to raise the remediation rate and the
use of genetically altered plants, phytoremediation plant prospects, economics, and usable plants are reviewed
in this review. Several factors influence the phytoremediation process, including types of contaminants,
pollutant characteristics, and plant species selection, climate considerations, flooding and aging, the effect of
salt, soil parameters, and redox potential. Phytoremediation’s environmental and economic efficiency, use,
and relevance are depicted in our work. Multiple recent breakthroughs in phytoremediation technologies are
also mentioned in this review.

*Department of Fisheries and Marine Science, Noakhali Science and Technology University
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1.66 A Case Study on Metal Contamination in Water and Sediment Near a Coal Thermal Power Plant
on the Eastern Coast of Bangladesh

M. S. Rahman, M. A.M. Sarkar, M. M. Hasan, B. A. Begum,Y. N. Jolly, M. J. Kabir, S. Akter, M. S.
Hossain* and M. K. Ahmed*

This study has evaluated the potential ecological risk and human health risk for the contamination of nine
elements (Cu, Cr, Mn, Zn, As, Pb, Co, Fe, and Sr) in water and sediment samples in two seasons, i.e., before
and after rainy season, by calculating several pollution indices such as pollution load index (PLI), potential
ecological risk (PER), and target hazard quotient (THQ).Samples were analyzed for elemental concentration
using energy dispersive X-ray fluorescence (EDXRF) spectrometry. This study found that waters in the
Kutubdia channel are safe and standard for aquatic organisms. In addition, the study area’s elemental
concentration in water and sediments is still safe but moderately enriched with Zn and Cu. The elemental
concentration in water was observed to be high in the pre-monsoon season and vice versa in the sediment
study. The result also reveals no potential ecological risk (PER< 4) in the study site. However, the health risk
index showed a noncarcinogenic risk (THQ>1) for children and adults regarding the inhalation process where
manganese was dominant. Apart from this, the pollution source was also identified by mul- tivariate statistical
analysis, including cluster analysis (CA) and principal component analysis (PCA)- and a natural pollution
source prevalent was found.

*Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.67 Coupling of Redundancy Analysis with Geochemistry and Mineralogy to Assess The Behavior of
Dust Arsenic as a Base of Risk Estimation in Dhaka, Bangladesh

M. S. Rahman, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, N.Saha* and M. D. H. Khan**

Exposure to dust particles enriched with arsenic (As) is a significant health threat for populations living in
Southeast Asian megacities. The mineralogical composition of dust particles is the key factor that controls the
retention and release of As.This study investigated the degree of metal(oid)s pollution (As, Ca, Fe, K, Ga, Rb,
Sr, Ti, V, Y, and Zr) in road dust of Dhaka city, Bangladesh. Enrichment factor and geoaccumulation index
suggested that the road dust was heavily enriched with As, which triggers a comprehensive investigation of its
controlling mechanisms and potential health risks by combining physicochemical and mineralogical
information with multivariate analysis and a simulated probabilistic risk estimation model. However, organic
complexation can stabilize As on particle surfaces. Monte Carlo simulation-based health risk forecast
suggested that the probability of As associated cancer risk has greatly exceeded the threshold value of 1E-4
for adults and children, and children are more vulnerable than adults. According to sensitivity analysis, the
concentration of As and exposure duration (ED) posed the most significant impact (>58%) on risk estimation.

“ Sustainable Minerals Institute, The University of Queensland, St Lucia, QLD, 4072, Australia
““Department of Chemistry, University of Dhaka, Dhaka 1000, Bangladesh

1.68 Temporal Assessment of Heavy Metal Concentration and Surface Water Quality Representing
The Public Health Evaluation from The Meghna River Estuary, Bangladesh

M. S. Rahman, M. A. M. Sarkar, M. M. Hasan, B. A. Begum, A. S. S. Ahmed* and M. M. Rahman*,

The present study illustrated the seasonal variation of some physicochemical parameters and the four heavy
metals (Cr, As, Cd, and Pb) distribution in the surface water of Meghna River estuary. It also evaluated the
human health risk for adult and children due to directly contact with the surface water through ingestion and
dermal pathways. The ranges of metal concentration in the study area were found in the descending order as:
Cr (0.036-0.054; mean 0.045 + 0.005)>As (0.012-0.036; mean 0.024 + 0.007)>Cd (0.009-0.050; mean 0.018
+ 0.012)>Pb (0.007-0.014; mean 0.009 £ 0.007). In most cases, the concentrations of As, Cr, Pb, and Cd
surpassed the guideline limits of human consumption. However, the one-way ANOVA study revealed that the
average concentrations of the selected metals in the ten sampling sites were not significantly different at a
95% confidence level. The evaluated hazard quotient (HQ) and the hazard index (HI) for the investigated
metal compounds were in the acceptable limit (<1).

*Department of Fisheries and Marine Science, Noakhali Science and Technology University
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1.69 Contamination and Ecological Risk Assessment of Heavy Metals in Sediments of Two Major
Seaports Along Bay of Bengal Coast

T. R. Choudhury, Y. Aftab*, M. B. Hossain*, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L.
N. Lutfaand S. B. Quraishi

The purpose of this study was to assess of the potential ecological risk index by some metals in sediments in
the two majorseaports to understand the level of potential risks to the marine ecosystem. The results would be
the scientific basis for building, control and mitigation measures during material dredging and submerging in
the sea area of Bay of Bengal.In this study, nine heavy metals (Pb, Cd, Cr, Cu, Mn, Zn, As, Fe and Ni) in the
surface sediment of two major sea ports from the Bay of Bengal Coast were measured and analyzed to
estimate the degree of contamination and ecological risk for the first time. The average concentrations of
heavy metals followed the decreasing order of Fe (538004002 mg/kg) >Mn (590+116.8 mg/kg)>Zn
(67.59+13.5 mg/kg)>Ni (62.8+22.5 mg/kg)>Cr (36.59+7.22 mg/kg)>Cu (32.63+6.78 mg/kg)>Pb (16.78+3.93
mg/kg)>As (6.33£1.9 mg/kg)>Cd (0.71+0.16 mg/kg).Fe concentrations in both areas were significantly
higher than those of other metals, and also the levels previously reported from neighboring areas. Besides,
metals like Fe and Ni exceeded the recommended limit set by NOAA and EPA in maximum samples of both
ports. However, except for one sampling point in Chattogram port, the pollution load index (PLI values were
<1, indicating no heavy metal contamination. Enrichment factor (EF) values were also <1 for all metals
except Cd, denoting the natural sources of metals except Cd. Besides, the contamination factor (CF) was
1<CF<3 for Cd and <1 for other metals, therefore the study area was under moderate risk for Cd
contamination. The geo-accumulation index (lg,) Values indicated that the study area is moderately polluted
with Cd (Ige> 0). In addition, the potential ecological risk index (PERI) revealed that the both areas are under
considerable (PERI>80) to moderate risk (PERI>40) due to Cd pollution. Correlation and Principal
Component Analyses (PCA), demonstrated anthropogenic sources of some metals specially Fe, Ni and Cd.
Therefore, it is recommended to follow-up of the study area to record the changes and to develop a pollution
control strategy to mitigate future pollution risks.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University
1.70  Assessment of Water Quality Parameters in Five Major Rivers in Dhaka Region of Bangladesh

T. R. Choudhury, S. Sultana*, M. A.Salam*, M. N Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N.
Lutfa and S. B. Quraishi

Anthropogenic pollution plays an important part in deteriorating the water quality of rivers all over the world,
especially in urban areas where water quality monitoring is still seriously constrained by the limited test
facility and capability. In this study, we aimed to evaluate the impact of urbanization on river water quality,
and to investigate five typical urban rivers of Dhaka through the upper-urban-down gradient assessment
approach as well as analyze by water quality index (WQI) and statistical methods. Dhaka city is surrounded
by a number of rivers and canals of which Turag, Buriganga, Bangshi, Balu and Shitalakhya are the important
ones. The Buriganga, Shitalakshya, Balu, Turag and Bangshi are such rivers those are extremely polluted
through various human activities along their courses. These rivers have been so extremely polluted that these
have turned into the rivers of poison. The poisonous waters of these rivers have not only been killing all its
aquatic life but also posing health hazards to the dwellers of the city. In this study, water samples have been
collected from these five rivers and physico-chemical parameters are investigated. The work is in progress.

*Department of Chemistry, University of Dhaka

1.71 Diagnosis of Environmental Health at a Deltaic Mangrove Ecosystem: a Case Study for
Sundarbans Mangrove Forest, Bangladesh

T. R. Choudhury, S. F. F Sowrav*, S. M. M. Rahman *, M. N Alam, M. M. Hosen, M. A. Maksud, S. R.
Khan, L. N. Lutfa and S. B. Quraishi

The Ramsar site of the Sundarbans is located in the Ganges delta, which comprises huge constructive
mangrove forests and major river deltas that feed into the Bay of Bengal. Around 10,000 km® of tidal
halophytic mangroves make up Bangladesh's largest contiguous block. Its ecological health is very
changeable, with physiochemical and nutritional profiles, due to the significant tidal influence and a
confluence of freshwater. The objective of this study was to evaluate the present environmental health status
of Sundarbans mangrove forest along withto explore different pollution indices understanding the heavy
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metal contamination in water and river sediments and understand their sources. The physicochemical and
nutrients concentration of surface water varies in different stations; Phosphate (PO,) is low in concentration
compared to Nitrate (NO3), Ammonia (NHj;), and Silica (SiO;). The Distribution maps created with the
ArcGIS pro following the method of Inverse Distance Weighting (IDW) multivariate interpolation from the
known value of sampling sites visualizes the most possible spatial distributions of each parameter. The
Sundarbans mangrove water quality, according to the Water Quality Index (WQI), is of fair quality, which
means that water quality is normally safeguarded but occasionally endangered or deteriorated; circumstances
periodically deviate from natural or acceptable values. The mangrove quality index (MQI) classifies the
Sundarbans as a moderate mangrove, which falls into category 3. Several indices for pollution and
contamination, such as Pollution Load Index (PLI), Hazard Quotient (HQ), Modified Hazard Quotient
(mHQ), Degree of Contamination (Cq), Geo-Accumulation Index (lg,), Toxicity Risk Indicator (TRI) and
Sediment Quality Guideline (SQG) gives a clear diagnostic result for water and sediment, that the current
environment is in good condition having almost no or very minor contamination of heavy metals in the
studied area of Sundarbans.

* Department of Oceanography and Hydrography, BSMR Maritime University, Bangladesh

1.72 Analysis of Heavy Metal Concentration of the Coral Ecosystem in Bangladesh to Evaluate the
Ecotoxicity and Ecological Health

T. R. Choudhury, K.B. Hafiz *, S. M. M. Rahman *, M. N Alam, M. M. Hosen, M. A. Maksud, S. R.
Khan, L. N. Lutfa and S. B. Quraishi

The ecologically important with a lot of biological diversity, Saint Martin Coral Reef Ecosystem is with the
keystone features as it is the first coral-oriented island of its chain at norther Bay of Bengal. The study area
coincided with the newly established Saint Martin MPA by Ministry of Forest, Environment and Climate
Change, thus this research aimed to monitor and evaluate the ecological condition through the assessment of
associated indices in the study area for management plans.This study has focused on measuring the
ecotoxicity by calculating several indices of sediment and water quality from the perspective of heavy metal
concentrations. The toxicity assessment is a very necessary criteria to monitor the ecosystem. The coral
ecosystem generally occurs at trophic region. They are very vulnerable even with the slight change of
environmental parameters. The toxic elements have become a great concern for its adverse effects on
ecological health. The present study has been investigated for ten of the commonly known heavy metals
Arsenic (As), Mercury (Hg), Lead (Pb), Cadmium (Cd), Chromium (Cr), Nickel (Ni), Iron (Fe), Manganese
(Mn), Copper (Cu), Zinc (Zn). The value found for these heavy metals indicates some locations are impacted
with higher level of toxicity, that need to be taken care of finding the sources and controlling it. Analyzing the
several indices such as Ecological Risk Index (ERI), Potential Ecological Risk Index (PER), Mean Effects
Range Median (M-ERL M), Hazard Quotient (HQ), Toxicity Risk Indicator (TRI), Single Factor Pollution
Index (SFPI), it is found the overall ecological health of Saint Martin Coral Reef is yet safe and in good
condition but as some locations are found at alarming with potential risk of contamination, it is very much
recommended to control the described potential sources.

* Department of Oceanography and Hydrography, BSMR Maritime University, Bangladesh

1.73 Vertical Distribution Profile and Ecological Risk Assessment of Heavy Metals Contamination in
Sediment Cores Profile of PasurRiver Adjacent to The World’s Largest Mangrove Forest,
Bangladesh

T. R. Choudhury, M. R.Hasan*, M. Anisuzzaman*, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R.
Khan, L. N. Lutfa and S. B. Quraishi

Heavy metal pollution is a major global concern in environmental ecosystems due to its prevalence in nature,
high toxicity, persistent nature, omnipresence, nonbiodegradability potential and bioaccumulation through the
food chain.Sedimentary habitats or rocks are the world’s largest single ecosystem, maintaining the trophic
state of aquatic species.The aim of this study was to determine the qualitative and quantitative vertical
distribution of heavy metals in core sediments from the Pasur River, as well as to estimate the possible
ecological risk poses by heavy metals in sediment cores.Sediment samples were collected by using 1.5m long
cylindrical sediment core (diameter: 4 cm) from 6 stations (marked as S1, S2, S3, S4, S5, S6) of the Pasur
River for the heavy metals’levels assessment with the depth of sediment and the elemental (Pb, Cd, Cr, Cu,
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Ni, Fe, As, Hg, Mn, Zn) analysis was done using atomic absorption spectrometer (AAS).According to the
current findings, the mean concentrations of the analyzed elements were sorted in descending order as
follows: Cd<As<Pb<Cu<Cr<Zn<Ni<Mn.Heavy metal content was higher in the upper layer (10-20 cm) than
the middle layer (10-20 cm) and bottom layer (20-30 cm) of sediment core, with the exception of Fe, Ni, and
Cu. Prospective ecological risk factor and risk index suggested that the analyzed heavy metals, with the
exception of Cd, posed little ecological danger. Correlation matrix, cluster analysis and principal component
analysis indicated that all studied heavy metals could have similar anthropogenic origins.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.74 Spatial Distribution and Risk Assessments Due to The Microplastics Pollution in Sediments of
Karnaphuli River Estuary, Bangladesh

T. R. Choudhury, M.B. Hossain*and M. R. J. Rakib*

Marine and coastal ecosystems are constantly victims of continuous and accumulative stress from human and
industrial activities. As a result of human and industrial activities, about 5-12 million tonnes of plastic waste
enter various marine habitats each year, both from land and marine-based sources. microplastics (MPs) have
become an emerging global pollutant due to their widespread dispersion and potential threats to marine
ecosystems. However, studies on MPs in estuarine and coastal ecosystems of Bangladesh are very limited.
Here, we aimed to conduct the first study on abundance, distribution, characteristics, and risk assessment of
microplastics in the sediment of Karnaphuli River estuary, Bangladesh.Microplastic particles were extracted
from sediments of 30 stations along the estuary by density separation and then enumerated and characterized
using a stereomicroscope and Fourier Transform Infrared (FT-IR) spectroscopy. In the collected sediment of
the Karnaphuli River estuary, the number of MPs varied from 22.29 to 59.5 items kg * of dry weight. The
mean abundance was higher in the downstream and left banks of the estuary, whereas the predominant shape,
colour, and size of MPs were flms (35%), and white (19%), and 1-5 mm (30.38%), respectively. Major
polymer types were polyethylene terephthalate, polystyrene, polyethylene, cellulose, and nylon. MPs were
found to pose risks (low to high) in the sediment of the estuary, with the highest risk occurring at one station
near a sewage outlet, according to the results of risk analyses using the pollution risk index, polymer risk
index (H), contamination factors, and pollution load index (PLI). The single value index, PLI, clearly
demonstrated that all sampling sites were considerably polluted with microplastics (PLI> 1). H values showed
toxic polymers, even in lower proportions, possess higher polymeric hazard scores and vice versa. This
investigation uncovered new insights on the status of MPs in the sediments of the Karnaphuli River estuary,
laying the groundwork for future research and control of microplastic pollution and management.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.75 Heavy Metal Contamination and Health Risk Assessment of Road Dust From Landfills in Dhaka
and Narayanganj

T. R. Choudhury,M. Chakraborty”, M. A. Habib", M. N Alam, M. M. Hosen, M. A. Maksud, S. R.
Khan, L. N. Lutfa and S. B. Quraishi

Street dust, from the land fills area are the most important carriers of heavy metal contaminants usually
considered as a valuable indicator of the air quality in an urban environment. This study was thus carried out
to investigate the factors and processes controlling the airborne transferof toxic metals in dust, and their
possible link to metal pollution. In this study, concentrations of heavy metals such as Pb, Cd, Cr, As, Cu, Ni,
Zn and Mn were determined in road dusts collected from four landfill sites in Dhaka and Narayanganj to
assess the contamination status and health risk. To evaluate the degree of accumulation of the heavy metals
into the dust particles, the dust samples were sieved into three sizes: <300 - >150, <150 - >75 and <75 pm.
Atomic absorption spectroscopy (AAS) was used to determine the concentrations of these heavy metals in the
dust samples. The highest concentrations of Pb and As were found at Matuail landfills site, whereas Cd, Cr,
Zn and Mn were found with their highest concentrations at Narayanganj landfills site. Concentration of Cu
followed by Ni were found at elevated levels at Matuail medical waste incineration plant. According to the
size-dependent results, the finer particles (<75 pum) had a higher degree of heavy metal accumulation. Height
dependent results showed that the finer particles were deposited upright on the tree leaves. According to
pollution load index, Matuail area quality was extremely degraded. For noncarcinogenic health risk, hazard
guotient values for ingestion were higher compared to that of inhalation and dermal pathways. Hazard index
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values of Matuail landfills and medical waste incineration sites (M-7 and M-13) were more than 1 for adult
groups, where hazard index values for children group of sites M-7, M-13 and M-17 (Narayanganj landfills)
were more than 1 and these were at least one order of magnitude higher than that of adult group. The results
revealed that the children group may face more noncarcinogenic health risks at these sites.

*Department of Chemistry, University of Dhaka, Bangladesh

1.76 Microplastics in Sediment of Kuakata Beach, Bangladesh: Occurrence, Spatial Distribution, and
Risk Assessment

T. R. Choudhury, P. Banik* and M. B. Hossain*

Microplastics (< 5 mm in size)were first reported in 1972 as an aquatic pollutant in marine environments, and
now it has become a global concern for potential harmful effects not only on ecosystems but also on human
health.Kuaklata beach, known as Daughter of Sea in Bangladesh, has drawn a growing number of tourists from
all over the world, leading to the higher use of single plastic products. This study was a first attempt to describe
the occurrence, spatial distribution, and ecological risk of microplastics (MPs) in Kuakata beach sediments.A total
of 24 surface sediment samples were collected from the intertidal zone of the beach, and MPs were extracted
using the density separation method and a stereomicroscope. Fourier transform infrared (FTIR) spectroscopy was
used for qualitative and quantitative identification. The results revealed that the average MPs in the beach
sediment were 232 + 52 items kg—1 dry weight, which was much higher than many other sandy beaches
throughout the world. Analyses of variance showed a significant (p < 0.01) difference among the mean
abundance of MPs in sampling points. Fibers were dominated in every sampling point with an average of 123 +
27 item kg—1. Most of the MPs observed were colored (60%), and the rest were transparent (40%). It was found
that the size range of 1-5 mm MPs constituted over half (55%) of total MPs covering an average value of 127 +
34 items kg—1. Three polymer types were identified in the sediment samples through FTIR analysis which
followed the decreasing order of polyethylene terephthalate > polyethylene > polypropylene. Correlation analysis
showed a positive relationship between the abundance of MPs and the finer grain size of sediment (p = 0.055; r =
0.7), indicating grain size-controlled the density of MPs. The pollution load index was assessed to estimate the
ecological risk and found that the beach sediment of Kuakata belonged to the risk category | of the pollution
index. This investigation provided preliminary information on MPs pollution in the marine ecosystem that the
policymakers can use to take appropriate management approaches.

* Department of Fisheries and Marine Science, Noakhali Science and Technology University

1.77 Assessing sedimentological and Diagenetic Controls on Reservoir Quality of The Fluvio-Deltaic
Miocene Surma Group Deposits Based on Core Sample Analysis of Fenchuganj Well 02

S. Hossain; Z. Alam*, M. Rahman*, J. H. Lupin*, M. K. Khalid, H. N. Das, S. M. Hoque, S. Akter and
Y. N. Jolly

Miocene aged Surma Group deposits tend to have a different control setting on the reservoir quality and
diagenesis in comparison with the older as well as slowly deposited sandstones. The study aim is to
understand the impact of depositional sedimentology as well as post-depositional changes on Miocene
reservoir rock. More specifically, the main objective is to study depositional and digenetic controls on
reservoir quality based on core sample.In this research, Miocene aged fluvio-deltaic Surma Group
sedimentshave been studied based on sedimentological analysis, thin section microscopy, scanning electron
microscopy, X-Ray diffraction to understand the diagenesis and reservoir quality. Sedimentologicalfacies
analysis study reveals the depositional environments of the sediments which are tidal, fluvial, barrier bar,
deltaic. From the overall study it can be seen that mechanical compaction has played the major role on
porosity-permeability reduction though dissolution of the minerals has created secondary porosity. Various
clay minerals are present such as Kaolinite, Illite-Smectite, Chlorite. Scanning Electron Microscopy and X-
Ray diffraction have provided the information of clay mineral presence. Alterations of grains have also been
found. Sandstone samples are basically well sorted, fine grained, compacted and have good range of porosity
which indicate that the reservoir quality of these sandstones are good.

*Department of Geology, University of Dhaka
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1.78 Ecological Risk Assessment of The Heavy Metals from Sediment of The Kuakata Coastal Area of
The Bay of Bengal

S. Hossain, A. A.Mahmood*, T. Hamid*, K. M. Mamun, J. Kabir; S. Akter and Y. N. Jolly

Kuakata area is one the famous tourist spot in Bangladesh. Human activities may pollute the natural
environment. Sediment is known as the ultimate sink of metals. So, in this research, there were 12 sediment
samples collected from different locations in the Kuakata area, to assess heavy metal pollution status and
associated ecological risk due to sediment. Presence of metals (Cu, Zn, Fe, Mn, Ti, Zr, and As ) were
detected using ED-XRF techniques. The concentration range of trace metals in sediment (mg/kg) followed the
decreasing order: Fe (12530-25100)>Ti (4782-3118)>Mn ( 305.22-686.73)>Zr (249.29-110.49)>Rb ( 226.02-
45.27)>Sr (181.35 -122.94)>Zn ( 151.46-75.25)>Cu (14.46-8.75)>As (8.92-5.35). Result of these metals will
be assess after applying different geochemical indices such as Geo-accumulation index (lgeo), Pollution load
index (PLI), Enrichment factor (EF), Contamination factor (CF) and different guidelines. The work is in
progress.

*Maritime University, Bangladesh

1.79 Chemical Speciation of Trace Elements of Marine Sediment: A Case Study in The Coastal Area
of Bangladesh

S. Hossain, A. A.Mahmood*, T. Hamid*, M. S. Rahman, S. Akter and Y. N. Jolly

Several (12) sediment samples were collected from the coastal area of Bangladesh. The purpose of this
research is to determine bioavailable and potential mobile phases of trace elements after determining chemical
speciation in the marine sediment of the coastal area and risk assessment.One set of samples were preserved
in the laboratory in the air tight conditions. Another set of samples were kept at air dried conditions. Potential
mobile mobile phases of Physical parameter of the samples (pH, EC, ORP) were measured. Chemical
speciation will be investigated after applying a modified sequential extraction methods. Bioavailable phases
(water soluble + Exchangeable+ Carbonate bound) will be determined and risk assessment will be calculated
using Risk assessment code (RAC). The work is in progress.

*Maritime University, Bangladesh

1.80 Pollution Risk Assessment of The Marine Water at The Kuakata Coastal Area of The Bay of
Bengal

S. Hossain, A. A.Mahmood*, T. Hamid*, M. S. Rahman, S. Akter, Y. N. Jolly and B. A. Begum

Several water samples were collected from the coastal area of Kuakata, Bangladeshto determine metal
concentration and ecological risk assessment from marine water of the coastal area. Samples were preserved
carefully after adding acid to avoid precipitation of the metals. Physical parameter of the samples (pH, EC,
ORP) was measured. Trace metals of the waters will be determined by ICP-OES. Different pollution and
geochemical indices will be applied to assess risk assessment. The work is in progress.

*Maritime University, Bangladesh

1.81 Chemical Speciation of Arsenic and Other Trace Elements in The Subsurface Sediment of The
Bengal Delta: A case Study in Jessore, Jhenaidah and Chuadanga

S. Hossain; K.J. Fatema; S. Akter;M.S. Rahman; Y. N. Jolly; B. A. Begum

After determining arsenic risk in the shallow (<150 m) ground water in the most of the places of Bangladesh,
use of deep (>300m) water has been increased. Though groundwater of various places in the Bengal Delta of
Bangladesh are less contaminated than flood plain area, still several places are contaminated with arsenic and
other metals such as Fe and Mn. Objective of this work is to determine mobile phases of arsenic and other
trace elements of the sediment to observe leaching in to groundwater. Several types of data (Bore log, water
chemistry, rainfall, water level etc.) were collected from different local organizations (DPHE, BWDB) and
report (JAIICA). Several maps were developed based on available collecting data using GIS and rockworks
software. Groundwater of Jhenaidah area is less contaminated than Jessore and Chuadanga area. To
understand mechanism of the leaching of As and other metals, it will be determined chemical speciation
(mobile phases) after applying operationally determined sequential extraction technique. Collected
geochemical fractions will be determined using ICP-OES.
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Clinical Chemistry

1.82 Association of Environmental Toxic Metals with Renal and Cardio-metabolic Risk Factors in a
Rural Population of Bangladesh

S. B. Quraishi, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan, L. N. Lutfa
and S. M. Salauddin*

Rural villagers are often seen to suffer from various diseases including kidney diseases, diabetics,
hypertension at premature age. The possibility is that the continuous contamination of our environment by
various heavy metals has a strong role there. This project will help to find out the possible relations.The
current investigation has been based on the analysis of Pb and Cd in human excretion like urine, body fluid
e.g. blood serum and the presence of same elements in the components of environment e.g water, in which the
target persons reside by. Until now 203 urine samples and 9 water samples has been analyzed for the presence
of Pb and Cd with atomic absorption spectroscopy (AAS). In addition, 154 blood serum has been collected
and in the process of analysis.

*National Institute of Kidney Diseases and Urology, Dhaka

1.83 Accreditation of The Method for The Determination of Copper in Urine for The Detection of
Wilson’s Disease

S. B. Quraishi, T. R. Choudhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S. R. Khan and L. N.
Lutfa

Wilson’s disease is a rare disease that causes malfunctioning of brain, liver, eye etc. damage in humane body and
threatens life. Presence of higher amount of Cu in body and consecutive excretion through urine is usually
considered as an indication of this disease. Previously a method was developed in the laboratory. The goal of the
current project was to get accreditation of the method.After validation the method has been in use and found to
be effective in terms of determination of the suspected patients as well as the satisfaction of the patients.
Hence, relevant documents have been submitted to Bangladesh Accreditation Board (BAB). After careful
review, they have found the documents satisfactory and approved accreditation of the scope in the laboratory.

1.84 Assessing the Levels of Selected Essential (Zn, Mg) and Toxic Elements (Pb, Cd) in Patients with
Different Stages of Chronic kidney Disease

S. B. Quraishi, Dr. M. A. Anwar, M. A. A. Chowdhury, M. N. Alam, M. M. Hosen, M. A. Maksud, S.
R. Khan and L. N. Lutfa

Deficiency of essential elements and excess of potentially toxic elements are common in patients with chronic
kidney disease (CKD). Whether these abnormalities are associated with poor outcomes isunknown but worth
investigating, because they are potentially treatable. The aim of this study was to assess the levels of some
selected essential and toxic elements in the serum of different stages of CKD patients. Using a case serial
design, 87 pre diagnosed CKD patients were included in this study. Serum levels of Zinc and Magnesium as
essential elements and serum levels of lead and Cadmium as toxic elements were measured in fasting serum
sample by flame atomic absorption spectrometry (F-AAS) and graphite-furnace atomic absorption
spectrometry (GF-AAS) by Varian Atomic Absorption Spectrometer respectively. Among the 87 participants
20.70%(n=18) had stage 1-3 CKD, 28.70% (n=25) had stage 4 CKD, 16.10% (n=14) had stage 5 CKD and
34.5% (n=30) had satge 5 CKD on maintenance hemodialysis. The mean age of the study subjects was
48.96+12.35 years and 52.90% were male. The mean value of Zn, Mg and Pb, Cd were 453.60£49.30 mcg/L,
13.90£1.40 mg/L and 92.85+9.30 mcg/L, 6.00+0.36 mcg/Lrespectively. Serum levels of Mg and Zn were
significantly and progressively low in CKD patients from stage 1-5 and hemodialysis. Conversely serum
levels of Cd and Pb were progressively high in CKD patient from stage 1-5 and hemodialysis. Further studies
with larger population from multiple centers are needed to clarify the changes of these elements.

*Department of Nephrology National Institute of Kidney Diseases and Urology, Dhaka
1.85 Arsenic Measurement: A Glimpse of Arsenicosis Patient in Bangladesh
Y. N. Jolly, S. Akter, M. J. Kabir, S. Hossain and K. M. Mamun

To help diagnose Arsenicosis patients by measuring the level of arsenic in scalp hair using EDXRF technique
which eventually allows to have a glimpse of arsenicosis patients in Bangladesh.As part of its commitment,
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Chemistry Division of Atomic Energy Centre Dhaka is devoted in providing unique and significant services
to the people of the nation for more than 30 years. Arsenic measurement is one of them. Scalp hair is chosen
for the purpose because, hair tissue is a good biological indicator for chronic arsenic exposure. During the
stipulated period, Jul. 2021 — Jun. 2022, a total of 128 patients, where the number of males is slightly ahead of
females, have been reported. Of them, a significant number, predominantly from the age group 41-50 yrs,
have been found with arsenic more than the normal level which is 3.0 mg/kg and 14.53 mg/kg is the highest

value derived from a 50 year old man from Noakhali.

2. Seminar/Symposium/Conference/Workshop/Meeting Attended

Name of the Title of the event Organizer Date Place
person
Dr. S. International Conference on BPS 19-21 May AEC, Dhaka
Quraishi Physics 2022
Dr. Y. N. Jolly Regional Training Course on International Atomic Energy 1-2 Dec. Virtual Mode
Sample  Preparation  and | Agency 2021
Analyses of Stables Isotopes in
Wetland Samples
International  Conference on | Bangladesh Electronics and 27-28 AEC, Dhaka
Electronics and Informatics- | Informatics Society Nov. 2021
2021
International Conference on | Bangladesh Physical Society 19-21 May AEC, Dhaka
Physics-2022 2022
M. S. Rahman International  Conference on | Bangladesh Electronics and | 27-28 Nov. AEC, Dhaka
Electronics and Informatics - | Informatics Society 2021
2021
International Conference on |Bangladesh Physical Society 19-21 May AEC, Dhaka
Physics 2022 2022
M. J. Kabir Regional Training Course on International Atomic Energy 1-2 Dec. Virtual Mode
Sample  Preparation  and | Agency 2021
Analyses of Stables Isotopes in
Wetland Samples
International Conference on | Bangladesh Electronics and 27-28 AEC, Dhaka
Electronics and Informatics- Informatics Society Nov. 2021
2021
International  Conference on Ministry of Industries 19-21 May AECD,
Physics-2022 2022 Dhaka
Dr. T. International Conference on BES 27-28 Nov. AEC, Dhaka
Choudhury Electronics and Informatics 2021
International Conference on BPS 19-21 May AEC, Dhaka
Physics 2022
Dr. S. Akter International Conference on | Bangladesh Electronics and 27-28 AEC, Dhaka
Electronics and Informatics- Informatics Society Nov. 2021
2021
IAEA/RCA RAS7037 Regional | International Atomic Energy 28-29 Vienna,
Training Course on Design and Agency (IAEA) Jul. 2021 Austria
Implementation of Wetland (Virtual)
Isotope Programmes
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Name of the Title of the event Organizer Date Place
person
A.R. M. Tareq International  conference  on BEIS 27-28 Nov. AEC, Dhaka
Electronics and Informatics 2021
International  conference on BPS 19-21 May AEC, Dhaka
physics 2022
Dr.S. Hossain Radioactive waste disposal in JAEA, Japan 6 Oct. 2021 JAEA, Japan
Japan, especially focused on (via Zoom)
geological disposal of high-level
radioactive waste
International Underground Built | Bilateral research group of | 26 Mar. 2022 | Taya Cave,
Heritage Mini Symposium JSPS( Japan) and CNR Yokohama,
(Italy) Japan,
(Zoom
Platform)
International Conference on | Bangladesh physical society 19-21 May | AEC, Dhaka
Physics, 2022 2022
M. N. Alam International Conference on BES 27-28 Nov. | AEC, Dhaka
Electronics and Informatics 2021
International Conference on BPS 19-21 May AECD
Physics 2022
Bangladesh-US Training BTF 14-15 Sept. Virtual
Programme (Virtual) on 2021 Platform
Understanding the 1ISO
Laboratory Accreditation
Process
Bangladesh-US Training BTF 18 May, 2022 Virtual
Programme (Virtual) on Platform
Virtual Workshop to Validate
Laboratory Test Report
Generation,  Transfer,  and
Automation Process of BAEC
IAEA/RCA Training Workshop IAEA 21-24 Nov. Virtual
on data interpretation in 2021 Platform
combination  with project
progress review meeting
Workshop on Innovation Planning Division, BAEC May 2022 BAEC HQ
Concept
K. M. Mamun 28th BAB Assessor Training Ministry of Industries 26-30 Sept. | Bangladesh
Course on ISO/IEC 17025:2017 2021 Accreditation
Board (BAB),
Ministry  of
Industries
IAEA/RCA RAS7037 Regional | International Atomic Energy 28-29 Vienna,
Training Course on Design and Agency (IAEA) Jul. 2021 Austria
Implementation of  Wetland Virtual
Isotope Programmes Platform
International Conference on | Bangladesh Electronics and 27-28 Atomic
Electronics and Informatics- Informatics Society Nov. 2021 Energy

2021

Centre, Dhaka
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Name of the Title of the event Organizer Date Place
person

International Conference on | Bangladesh Physical Society 19-21 May | Atomic

Physics-2022 2022 Energy
Centre, Dhaka
R. Sultana International ~ conference on BEIS 27-28 Nov. AECD
Electronics and Informatics 2021
International  conference on BPS 19-21 May AECD
physics 2022
M. M. Hosen International Conference on BES 27-28 Nov. AECD
Electronics and Informatics 2021
International Conference on BPS 19-21 May AECD
Physics 2022
BAB Assessor Training Course BAB 26-30 Sept. | NPO Seminar
on ISO/IEC 17025:2017 2021 Hall, BAB,
Dhaka
IAEA/RCA Training Workshop IAEA 22-24 Nov. Virtual
on data interpretation in 2021 Platform

combination with project
progress review meeting

Bangladesh-US Training BTF 25-26 Nov. Virtual
Programme (Virtual) on 2021 Platform
Strengthening Chemical

Security and Secure Chemical

Management at Different Public
and Private  Sectors in

Bangladesh
IAEA/RCA Training Workshop IAEA 21-24 Nov. Virtual
on data interpretation in 2021 Platform

combination  with project
progress review meeting

M. A. M. Sarkar | International Conference on | Bangladesh Electronics and 27-28 Nov. AEC, Dhaka

Electronics and Informatics - Informatics Society 2021
2021
International Conference on | Bangladesh Physical Society 19-21 May AEC, Dhaka
Physics 2022 2022

M. Hasan International Conference on | Bangladesh Electronics and 27-28 Nov. AEC, Dhaka
Electronics and Informatics - Informatics Society 2021
2021
International Conference on | Bangladesh Physical Society 19-21May AEC, Dhaka
Physics 2022 2022

M. F. Ehsan International  conference on BEIS 27-28 Nov. AEC, Dhaka
Electronics and Informatics 2021

International Conference on | Bangladesh Physical Society 19-21May AEC, Dhaka
Physics 2022 2022

3. Collaboration Work(s)

o |AEA/RCA RAS-7031 : Assessing the Vulnerability of Coastal Landscapes and Ecosystems to Sea-Level
Rise and Climate Change (RCA)

e |AEA/RCA RAS7037 : Enhancing Wetland Management and Sustainable Conservation Planning (RCA)
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4. Special Allocation Grant Project

e Special Allocation Grant Project MOST (MOST-ES-435/1182) of Ministry of Science & Technology
entitled “Building capacity in determining carcinogenic metals in environmental and biological samples
in arsenic affected area and it’s probable correlation with cancer”, (Jul. 2021 to Jun. 2022).

e R & D Grant 2021-22-MOST (Reg-4): Apportionment of Carcinogenic Arsenic (Il & V) in Water using
Atomic Absorption Spectrophotometer (AAS) and Estimation of Associated Human Health Risk

5. StakeholderMeeting

Exchange of view” Seminar with the STAKEHOLDERS on “Diagnosis of Wilson’s Disease Using ISO/IEC
17025:2017 Accredited Test Method”, 21 Jun. 2022, AECD Auditorium, Participant-90.

6. Service Rendered and Revenue Income
6.1 Analytical Services

Name of organization Type of sample No. of Revenue
samples income

Patients from different hospitals and clinics Urine 2027* 15,84,000/-
Bangladesh Food Safety Authority (BFSA) Pesticide, crops & soil 51 3,06,000/-
Patients from different hospitals and clinics Serum 9 13,500/-
Transcom Distribution Co. Ltd. Milk 8 16,000/-
Dhaka Water Supply and Sewerage Authority Water 4 18,000/-
Ummay Salma Water 2 8,000/-
Panna Battery Ltd Sulfuric Acid 3 57,500/-
Crescent Chemicals Ltd. Sulfuric Acid 2 18,500/-
Department of Livestock, QC Lab Food 1 2,500/-
Bangladesh Rice Research Institute, Gazipur Rice Powder 1 9,000/-
Dr. Md. Amirul Islam Plant 3 6,000/-
Brac James P Grant School of public Health Salt 1 4,000/-
Urine sample 47 -
Ministry of Women and Children Affairs Gold 5 12,500/~
Ministry of Public Administration Gold 13 32,500/-
Ministry of Women and Children Affairs Gold 5 12,500/~
Ministry of Fisheries and Livestock Gold, Silver 21 46,500/-
Bangladesh Bank Gold 2 5,000/-
Amin Jewellers Gold 1 2,500/-
Ministry of Youth and Sports Gold 88 220,000/-
Ministry of Information and Communication Technology Gold 10 25,000/-
Ministry of Industries Gold 2 5,000/-
Ministry of Local Government Rural Development & Gold 11 27,500/-
Cooperatives
Ministry of Women and Children Affairs Gold 5 12,500/-
Ministry of Women and Children Affairs Gold 5 12,500/-
Ministry of Youth and Sports Gold, Silver 80 180,000/-
Ministry of Foreign Affairs Gold 2 5,000/-
Bangladesh Bank Gold 1 2,500/-
Bangladesh Bank Gold 2 5,000/-
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Name of organization Type of sample No. of Revenue
samples income
Bangladesh Bank Gold, Silver 2 4,500/-
University of Dhaka Gold 1 2,500/-
Amin Jewellers Gold 1 2,500/-
Ministry of Cultural Affairs Gold 24 60,000/-
Bangladesh Election Commission Secretariat Gold 3 7,500/-
LI & FUNG (Bangladesh) LTD. Gold 2,500/-
Cabinet Division Gold 12 30,000/-
Ministry of Information and Broadcasting Gold 32 80,000/-
Cabinet Division Gold 1 2,500/-
Export Promotion Bureau Gold, Silver 51 116,000/-
Ministry of Local Government, Rural Development and Gold 30 75,000/-
Co-Operatives
Bangladesh Shishu Academy Gold, Silver 50 110,000/-
Bangladesh Folk Arts and Crafts Foundation, Ministry of Gold 4 10,000/-
Cultural Affairs
Different Hospitals and Clinics As 128 127,000/-
Geological Survey of Bangladesh, Ministry of Power, | K, Ca, Ti, Mn, Fe, Ni, 45 171,000/-
Energy and Mineral Resources Cu, Zn, As, Zr, Pb
Sonahat Land Customs, Bhruangamari, Kurigram Ca, V,Mn, Fe, Co, Ni, 1 3,800/-
Cu, Zn, Rb, Sr, Zr

Total 2798 34,54,300/-

6.2 Analytical Services (For RNPP)

Name of Type of sample No of Parameter | Test Performed/ |Test Performed| Revenue
organization samples season income
RNPP Drinking Water 5 25 125 375 Free of cost
CO;:;?géiton Surface Water (Gross 44 24
contents) 1056 3168
Surface Water 44 11
(soluble) 484 1452
Vegetation 25 11 275 825
Aquatic Vegetation 15 11 165 495
Soil 12 22 264 792
Sediment 18 14 252 756
Milk 11 55 165
Meat 11 55 165
Fish 11 55 165
Grass 12 11 132 396
Feed 15 11 165 495
Total 204 - 3081 9243
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Electronics Division, AECD
Objective

Electronics Division has been providing services through repair and maintenance of various types of
scientific, medical, analytical, nuclear instruments belonging to all divisions and solar energy unit of Atomic
Energy Centre, Dhaka (AECD). The division has also been developing embedded system, PC based system,
FPGA based system and robotic system to facilitate nuclear and analytical research at AECD. This division is
also engaged in manpower development through training, Research, Collaboration etc.

Activities

1. Design and Development Work(s)

1.1 Nuclear Radiation Monitoring System (NRMS) using Internet of Things (1oT)
M. A. A. Mamun, M. A. Rahman, S. Sattar, M. T. Khatun, A. Begum and M. Begum

Nuclear radiation monitoring system (NRMS) is essential for acquiring and storing environmental radiation
data around the nuclear facilities. An Internet of Things (1oT) based radiation monitoring system facilities the
system not only to acquire the radiation data, but also distribute it to the cloud server through internet. The
distributed radiation data can be monitored and stored for the utilization of in the nuclear emergency response
and preparedness system. The objective of this work is to design an loT based system for acquiring nuclear
radiation data from the environment as well as monitoring and storing it remotely using web-based user
interface.

In this work, a nuclear radiation monitoring system (NRMS) based on 10T is proposed. A prototype of the
proposed system has been developed, which has two major parts: one is radiation detection unit (RDU) and
another one is wireless communication unit (WCU). RDU consists of Geiger Muller (GM) detector with high
voltage power supply, signal conditioning unit, and Arduino as counter and data processor. Radiation data is
acquired by RDU. WCU transmits the acquired radiation data to the database server through NodeMCU
which is an open-source firmware and development board specially targeted for 10T based applications. A
web-based user interface (ThingSpeak) is used to aggregate, visualize, and analyze radiation data streams in
the cloud. It is observed that the proposed system can detect the presence of nuclear radiation level of the
environment remotely. An app for Smartphone using Blynk and an application software for PC using
LabVIEW to monitor the nuclear radiation level have been developed. Further, the development of web
server, data analysis, calibration and testing are ongoing.

1.2 Development of Atmospheric Pressure Plasma Jet (APPJ)
M. A. A. Mamun, M. A. Rahman, S. Sattar, A. Begum, M. Begum and A. Hatta

Atmospheric pressure plasma jet (APPJ) is a plasma device that can be run under atmospheric-pressure at
various gases and is technically simple, low-cost, and environment-friendly and usefulness of small size in
treating localized regions. APPJ has wide application fields including material deposition, etching, surface
modification, sterilization, and biomedical treatment. Therefore, this work is intended to present the
development of APPJ with a stable, homogeneous, and uniform plasma discharge at atmospheric pressure and
very low temperature.

In an APPJ system, however, the power supply is considered to one of the significant components, as it plays
a key role on the discharge characteristics of the APPJ. The generation of APPJ by flowing gas in a dielectric
tube wrapped with tube-shaped electrodes needs of pulses (several microseconds) with a high voltage (several
kV) and a low repetition rate (several kHz). In this work, a compact high voltage, energy efficient pulse
generator is employed to generate atmospheric-pressure plasma jet. The APPJ is arranged in a single electrode
configuration, where only HV voltage electrode is used and ground electrode is virtual. It is considered that
the performance of the APPJ will be tested by generating a stable room-temperature atmospheric pressure
plasma plume using He gas or air flow in the plasma jet device as a future works. This is an ongoing work
and it is expected that this study will stimulate the further investigations on the development of APPJ
discharge processes.

“Graduate School of Engineering, Kochi University of Technology, Kochi, Japan
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1.3 A Unipolar Pulsed DC Generator for Electrical Gas Discharge
M. A. A. Mamun, M. A. Rahman, S. Sattar, M. T. Khatun, A. Begum and A. Hatta”

Electrical gas discharge (EGD) is widely used in the various application fields such as in micro-electronics
industry and in materials technology for surface treatment, etching, coating, fabrication of integrated circuits,
deposition of thin films and so on. Generally, EGD is a kind of plasma and is produced by applying a
potential difference of a few 100 V to a few kV between two electrodes kept at a specific distance within a
tube or a reactor. The electrical characteristics of a gas discharge are significantly influenced by the power
delivered from the generator. Different types of power generators such as direct current (DC), radio frequency
(RF), microwave and pulsed DC are usually employed for EGD. Among these, it is supposed that pulsed DC
power can considerably contribute in discharge characteristics such as changing the gas phase chemistry,
energy of ions, electron density, and electron temperature by varying the pulse parameters such as amplitude,
frequency and duty cycle. In this study, a pulsed DC generator (PDG) is proposed that is basically designed
for low pressure plasma discharge applications in a vacuum chamber.

The power supply mainly consists of a high voltage DC supply connected to an energy storage capacitor
employing as primary energy source, a low voltage pulse generator associated with driving circuits for
generating the trigger signals of the power switches and a half-bridge switching circuit arranged in a constant
current control mode for delivering controlled power to the load. This generator was successfully employed to
carry out electrical discharge experiments inside a vacuum chamber using argon (Ar) gas. The developed
PDG can generate unipolar (negative) pulse trains of with variable pulse parameters in such a way that the
output peak voltage could be adjusted by varying the dc input voltage as well as both the pulsed width and
frequency could be tuned by altering the triggering signals to the power switches. The experimental results
revel that the developed PDG is suitable to perform low pressure electrical gas discharge which can be used in
deposition of thin films.

“Graduate School of Engineering, Kochi University of Technology, Kochi, Japan.

1.4 Using Surface Electromyographic Signal to Assess Fractal Dimension from Biceps Brachii Muscle
Based on Different Elbow Joint Angles

M. A. A. Mamun, S. A. M. M. Rahman”and M. A. Ali"™"

Analysis of the complexity and variability from the biomedical physiological time series data raises
significant interest as a promising and sensitive marker of abnormality or impairment assessment in muscle
physiology, especially in electromyography (EMG) signal. This work aimed to measure subject-specific (i.e.,
individual) fractal dimension as a quantitative measure of complexity of EMG signal (i.e., detecting long-
range correlations in noisy signal) from upper limb bicep brachii (BB) muscle during five elbow joint angles
movement (at 0°, 30°, 60°, 90° and 120°).

The EMG signal was recorded from ten healthy (mean+SD age: 22.4+1.5 years) participants using wearable
sensor. The fractal scaling (a-values) of the EMG time series was assessed using a non-linear technique called
detrended fluctuation analysis (DFA). Majority of the results show that DFA o-values at each angle exhibit
anti-correlated (i.e., DFA o < 0.05) behavior. Few results show positive correlation (i.e., DFA o between 0.53
to 0.77), but none of the o values have 1.0 (strongly correlated/pink noise). No significant difference exits
between the elbow angles except one case, i.e., 0° vs. 30° (p < 0.05). This DFA-based complexity measuring
results from EMG signal holds promise for rehabilitation of control of upper limb muscle activation patterns.
“Department of Software Engineering, Daffodil International University (DIU), Dhaka, Bangladesh
“Department of Computer Science, American International University-Bangladesh (AIUB), Dhaka, Bangladesh
1.5 Design of a Prototype Unmanned Arial Vehicle (UAV) for Radiation Monitoring and Data
Logging

M. A. Rahman, M. A. A. Mamun, S. Sattar and M. Begum
Main objective of present work is to perform remote monitoring and logging of radiation data using UAV.

A design of prototype UAV quad-copter has been proposed for radiation monitoring and data logging around
1000 meters line of sight area. According to the design, the proposed quad-copter is capable of carrying a
GM-survey meter along with data acquisition, logging and transmission facilities. To fulfill the
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design criterion a prototype quad-copter was assembled using radio link AT9-S, S500 quad frame
with landing gear, KK 2.1.5 flight controller, Emax BLHelli 30A ESC, Emax XA2212 BLDC
980KV Motor, Gemfun 10x4.5" propeller CW+CCW, Wildscorpion 5500mah 11.1v 30c lipo battery
and 5.8 GHz 600 mW first person view (FPV) combo with 7" Display. To check the flight stability
of the assembled quad-copter, various parameters of flight controller and radio-link remote
controller were optimized. Due to the poor flight stability of KK 2.1.5 flight controller, it was
replaced by an upgraded one Pixhawk PX-4 which is more stable and reliable. Mission Planner
software is used for setup, configuration and calibration of various flight parameters of Pixhawk PX-
4 flight controller. After replacing the flight controller, the quad-copter is providing better flight
stability. Future plan is to incorporate a GM-survey meter along with data acquisition, logging and
transmission facilities with the designed UAV.

1.6 Radiation Detection and Measurement using a Robotic System with Raspberry Pi
S. Sattar, M. A. A. Mamun, M. A. Rahman, M. T. Khatun, A. Begum, M.U. Safia and M. Begum

Obijective of the work is to design and develop a robotic system for radiation dose measurement with
Raspberry Pi in and around the nuclear and radiation environment to ensure human safety. The purpose of the
robot is to assist the radiation workers from getting unwanted radiation exposure. The system includes a
ground vehicle, GM tube based radiation counting unit, Raspberry Pi, Pi camera module and web based
controlling and monitoring unit. With the developed system, the robot is controlled from a server to be moved
towards a desired location and measure radiation level. The system is working properly.

1.7 Design and Development of Air Pollution Monitoring System using MQ135 Sensor

M. T. Khatun, A. Begum, M. A. A. Mamun, M. A. Rahman, S. Sattar, M. U. Safia, S. Sultana, H.
Akhter and M. Begum

Air pollution is the presence of extra unwanted biological molecules, particulates or other harmful things in
the earth's atmosphere. The level of air pollution has increased with time by a lot of factors like the increase in
population, increased vehicle use, industrialization and urbanization. Air pollution poses a threat to the
ecosystem and the quality of life on the planet. It is also a major cause of infections, allergies, and eventually
reasons of death for some people. To provide adequate environmental and health protection, an effective air
guality monitoring system is a necessary instrument. The aim of this research work is to design and develop
an inexpensive air Pollution Monitoring System in which we will monitor the Air Quality.

In this work, we have used Arduino UNO, MQ-135 air quality sensor, LCD, breadboard, jumper wires, and
potentiometer. The Arduino Uno is a modern microcontroller board based on the ATmega328P. It is simply
related to a computer by a USB link or power. Using jumper wires the MQ135 gas sensor unit is linked to the
Arduino Uno board. The MQ135 gasoline sensor can detect a huge variety of the gases like NH3, alcohol,
benzene steam, co2

1.8 Using Surface Electromyographic Signal to Assess Fractal Dimension from Biceps Brachii Muscle
based on Different Elbow Joint Angles

M. A. A. Mamun, S. A. M. M. Rahman“and M. A. Ali™"

Analysis of the complexity and variability from the biomedical physiological time series data raises
significant interest as a promising and sensitive marker of abnormality or impairment assessment in muscle
physiology, especially in electromyography (EMG) signal. This work aimed to measure subject-specific (i.e.,
individual) fractal dimension as a quantitative measure of complexity of EMG signal (i.e., detecting long-
range correlations in noisy signal) from upper limb bicep brachii (BB) muscle during five elbow joint angles
movement (at 0°, 30°, 60°, 90° and 120°).

The EMG signal was recorded from ten healthy (mean+SD age: 22.4+1.5 years) participants using wearable
sensor. The fractal scaling (a-values) of the EMG time series was assessed using a non-linear technique called
detrended fluctuation analysis (DFA). Majority of the results show that DFA a-values at each angle exhibit
anti-correlated (i.e., DFA o < 0.05) behavior. Few results show positive correlation (i.e., DFA o between 0.53
to 0.77), but none of the o values have 1.0 (strongly correlated/pink noise). No significant difference exits
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between the elbow angles except one case, i.e., 0° vs. 30° (p < 0.05). This DFA-based complexity measuring
results from EMG signal holds promise for rehabilitation of control of upper limb muscle activation patterns.

“Department of Software Engineering, Daffodil International University (DIU), Dhaka, Bangladesh
““Department of Computer Science, American International University-Bangladesh (AIUB), Dhaka, Bangladesh

1.9 Design of a Prototype Unmanned Arial Vehicle (UAV) for Radiation Monitoring and Data
Logging

M. A. Rahman, M. A. A. Mamun, S. Sattar and M. Begum
Main objective of present work is to perform remote monitoring and logging of radiation data using UAV.

A design of prototype UAV quad-copter has been proposed for radiation monitoring and data logging around
1000 meters line of sight area. According to the design, the proposed and smoke and other diverse dangerous
gases which are present in the air. The sensors' analog pin is related to the analog pin 0 and the digital pin to
digital 8 on the Arduino board. When we give power supply to this device then it starts working, which means
that after receiving power supply 5v the MQ 135 sensor starts detecting the quality of air within a limited
range. After that, it will send information to LCD about the level of pollution in ppm. This is an ongoing
work.

1.10 Microcontroller-Based Portable ECG Detection System using LabView

A. Begum, M. T. Khatun, M. A. A. Mamun, M. A. Rahman, S. Sattar, S. Sultana, H. Akhter and M.
Begum

The work’s aim is to design and develop an embedded system for ECG detection that will be portable and
cost-effective.Nowadays heart disease is a very common disease in the world. To identify heart disease, ECG
is the first diagnosis process. Maximum ECG detection is very costly and non-portable. As it is a very
common disease, we need a portable and cost-effective ECG detection system. In this study, a
microcontroller, and an ECG sensor (Single Lead Heart Rate Monitor- AD8232) are used to develop a system
with LabView software. It is an ongoing project.

1.11 Heart Disease Prediction using Machine Learning
A. Begum, M. R. Sarker*, M. A. A. Mamun and M. Begum

The objective of the work is to develop a model based on the previous record data which can be used for the
prediction of either heart disease is present in a patient or not. Heart disease, alternatively known as
cardiovascular disease, encases various conditions that impact the heart and is the primary basis of death
worldwide over the span of the past few decades. It associates many risk factors in heart disease and a need
for the time to get accurate, reliable, and sensible approaches to make an early diagnosis to achieve prompt
management of the disease. Data mining is a commonly used technique for processing enormous data in the
healthcare domain. Researchers apply several data mining and machine learning techniques to analyze huge
complex medical data, helping health care professionals to predict heart disease. This study presents various
attributes related to heart disease, and the model on basis of supervised learning algorithms such as logistic
regression, SVM, decision tree, K-nearest neighbor, and random forest algorithm. It uses the existing dataset
from the Kaggle.com of heart disease patients. The dataset comprises 918 instances and 11 attributes which
are used to perform algorithms. This study aims to envision the probability of developing heart disease in the
patients. It is an ongoing project.

*Institute of Leather Engineering and Technology, University of Dhaka
2. Repair and Maintenance, Renovation Work

During the period major instruments (scientific, industrial and nuclear) of AECD have been repaired. The
major instruments include repair X-ray control Panel, High speed centrifuges, Hot Plate, Survey meter
(Gamma-Scout), Computers, (System Unit with software installation), Intercom Systems. The Division has
been successfully maintaining the Intercom Systems of AECD. The system contains Digital PBX-Board,
Panasonic 16SLC having 96 lines and Panasonic D1232, having 16 lines.List of repair and maintenance
work(s) are as follows
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Type of the instruments Name of the user Quantity
Scientific, Nuclear and Analytical AEC, Dhaka 07
Computer (System Unit with software installation) AEC, Dhaka 15
Intercom System (Line & Set) AEC, Dhaka 05
3. Seminar/Symposium/Conference/Workshop/Meeting Arranged
Title of the event Date Place Number of
participant
Industrial Attachment Training programme 19 Dec. 2021- 16 Electronics Division, 9
2021 Mar. 2022 AECD
Design and development of a wireless 18 Apr. 2022 Auditorium, AECD 37
robotic system for measuring radiation
4. Seminar/Symposium/Conference/Workshop/Meeting Attended
Name of the participant Title of the event Organizer Date Place
M. Begum International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
H. Akhter International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
S. Sultana International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
M. A. A. Mamun International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
M. A. Rahman International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
S. Sattar International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
M. T. Khatun International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021
A. Begum International Conference on Electronics BES 27-28 Nov. 2021 AECD
and Informatics-2021

Experimental Physics Division, AECD
Objective/Introduction

The objective of the division is to develop solar energy materials and advanced materials in thin film form for
photovoltaic, optoelectronic and nuclear detector applications by deposition and characterization techniques.
The fabrication of photo detectors materials and their characterization and studies of the fundamental
properties of solid-state materials are also objectives of the division. The device grade thin film materials are
the key objective of the division.

Programme

e  Preparation and characterization of SnS,, SnS thin film deposited by spin coating.

e  Preparation and characterization of CuGaSe,, ZnSe, Al doped ZnSe, Mn doped ZnSe, Ag doped ZnSe,
CdTe thin films by thermal evaporation.

e  Preparation and characterization of Cr doped ZnS, CuQ,ZnS, CdSe, CdS Thin film deposited and CdS,
SnS, Solution, ZnO Nano particle synthesized by chemical bath deposition.

e  Study of photo detector materials of thin films.
e  Study of p-type absorbs layers of CdTe thin films.
e Nuclear detector thin film materials study.
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Activities
1.  Research and Development Work(s)

1.1 Synthesis and Characterization of Undoped Zinc Selenide and Al and by Thermal Evaporation
Technique

K. M. A. Hussain, M.S. S. Chowdhury, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed

Obijective: Analysis of structural, optical, elemental and electrical properties of ZnSe and Al and Mn doped
ZnSe thin films.

Current progress: Undoped and 1%, 1.50%, 2%, 2.5% Al doped ZnSe Thin film were prepared by thermal
evaporation technique. ZnSe thin films of thickness 500 nm & substrate temperature St = 250°C & annealing
temperature Ar =230°C with annealing time 1 hour is prepared by thermal evaporation method. Optical
properties were characterized by UV-VIS-NIR spectroscopy. The most important parameter optical band gap
estimated on this research work. Structural parameters such as crystallite size, stress, strain, dislocation
density was obtained from the XRD data using different models. Elemental measurement was observed by
FTIR. ZnSe films thickness were calculated and synthesis and Analysis of the parameters are going on.

1.2 Investigation of the Transport Properties of Vacuum Evaporated Thin films of Copper Gallium
DI-Selenide (CuGasSey,)

K. M. A. Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed
Obijective: Analysis of structural, optical and electrical properties of CuGaSe, thin film.

Current progress: Thin films of copper gallium di-selenide (CuGaSe,) were prepared in vacuum (10° mbar)
by Stacked Elemental Layer (SEL) deposition method. This stack was then thermally annealed insitu to form
a compound, copper gallium di-selenide (CuGaSe2) which is dependent on the thermal annealing temperature
(A7) and duration (A;). These parameters have been optimized by measuring transport properties, like
conductivity, charge carrier concentration and mobility, with a view to use this material as an absorber in
solar cells. The transport parameter has been studied by measuring dc conductivity and Hall effect. The type
of conduction has been measured by hot- probe method. Shallow and deep acceptor levels and grain boundary
barrier heights were determined by measuring conductivity and Hall-voltage as a function of temperature in
the range of 300-380K. Eleven samples were prepared of which height were studied for transport parameters
and three were studied for stoichiometric composition. All the films are found to be p-type. The conductivity
of the film at room temperature increases gradually as the annealing temperature and duration increase from
250°C to 350°C and from 5 to 20 minutes, respectively. Beyond that annealing temperature (> 350°C) and
duration (> 20 min), the conductivity drops. All film shows good compound formation. Such films can be
used as base material for fabrication of solar cells and hence its composition and transport properties need to
be known.

1.3 Analysis of Optical Properties of ZnSe Thin Film using Thermal Evaporation Technique
K. M. A. Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed
Thin films of Zinc Selenide (ZnSe) have been deposited onto an ultrasonically cleaned glass substrate by
sequential and successive thermal evaporation method. The films thickness was 500 nm having the fixed
thermal annealing temperature for duration 1 hour. The optical properties of the films were investigated by
UV-Vis NIR spectroscopy analysis the quality of the films has been ascertained by their optical properties in
the photon wavelength 300 nm to 2500 nm.
1.4 Deposition and Characterization of SnS thin Films by Spin Coating Deposition Technique (CBD)
K. M. A. Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed
Objective: To observe the SnSthin films and also measure the parameters of the samples.

Current progress: Tin di-sulfide (SnS,) thin films were synthesized by Spin coating method. SnS thin films are
deposited on glass substrate. Thin films were prepared at room temperature for 1500 rpm/30sec & annealing
temperature Ar = 100°C for 15 min. Annealing temperature significantly influenced crystallinity and surface
roughness of the thin films in spin coating method. These films may be a good candidate for suitable
application in various optoelectronic devices. Analysis of the parameters is going on.
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1.5 Preparation and Characterization of the Structural, Optical, Morphological Characterization of
SnS; Thin Films Deposited by Spin Coating Method

K. M. A. Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed

SnS; thin films with constant speed and different deposition time were prepared by simple and relatively easy
spin coating method. Stanic cloride pentahydrate (Cl;H100sSn), Thioacetamide were used as the precursors
whereas Amonium cloride, Distilled water and Triethyleamine worked as solvent and stabilizer respectively.
Solutions of all the samples were prepared using chemical bath deposition method. All the samples prepared
at 1000, 1500 and 2000 rpm spin speed with varied deposition time such as 60s, 90s and 120s were annealed
at room temperature for 1 hour. The thicknesses of all samples were measured and were found near 114 nm.
The optical parameters such as transmittance, absorption coefficient and energy band gap of the films were
investigated by UV-VIS-NIR. The optical measurement of transmittance, absorbance and band gap of these
films were determined over 310nm to 2500nm using UV-Vis Spectrometry at room temperature. These films
can be used as one of the important components for solar cell and electronic applications. Measurement and
Analysis of the parameters are going on.

1.6 Preparation and Characterization of The Structural, Optical, Morphological Characterization of
ZnO Thin Films Deposited by Spin Coating Method

T. Faruge, K. M. A Hussain, M. S. S. Chowdhury, J. Parvin, F. T. Z. Toma, S. Ahmed

ZnO thin films with constant speed and different deposition time were prepared by simple and relatively easy
spin coating method. poly ethyline glycole was used as the precursors whereas respectively. Solutions of all
the samples were prepared using spin coating deposition method. All the samples prepared at 3000 rpm spin
speed with varied deposition time such as 30s annealed at room temperature for 1 hour. The thicknesses of all
samples were measured. The optical parameters such as transmittance, absorption coefficient and energy band
gap of the films were investigated by UV-VIS-NIR. The optical measurement of transmittance, absorbance
and band gap of these films were determined over 310nm to 2500nm using UV-Vis Spectrometry at room
temperature. These films can be used as one of the important components for solar cell and electronic
applications. AFM Measurement also done and Analysis of the parameters are going on.

1.7 Study of the Theoretical Analysis of Structural, Electrical and Optical Properties of CdSxSe(1-x)
(x=0, 0.25, 0.50, 1.0) Solid Solution by First Principle Calculation

M. S. S. Chowdhury, K. M. A. Hussain, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed

The structural optical, elemental, and optical information were investigated by X-ray Diffraction (XRD), UV-
VIS-NIR spectroscopy, respectively. In this research CdSxSe(1-x) has been studied due to its potential
technological applications in field effect transistors, solar cells, photovoltaic, light emitting diodes, photo
catalysis, photoluminescence, infrared photo detector, environmental sensors, biological sensors etc. Analysis
of the parameters is going on.

1.8 Study of The Theoretical Analysis of Structural, Electrical and Optical Properties BaTiO;
Theoretical Analysis by First Principle Calculation

M. S. S. Chowdhury, K. M. A. Hussain, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed

Lattice dynamics, structural phase transition, and the thermodynamic properties of Barium Titanate (BaTiOz)
are investigated by using first-principles calculations within the density functional theory (DFT). It is found
that the GGA-WC exchange-correlation functional can produce better results. On the basis of the site-
symmetry consideration and group theory, we give the comparative phonon symmetry analysis in four phases,
which is useful to analyze the role of different atomic displacements in the vibration modes of different
symmetry. The calculated optical phonon frequencies at point for the four phases are in good agreement with
other theoretical and experimental data. Analysis of the parameters is going on.

1.9 Analysis of Structural, Optical and Electrical Properties of CdTe Thin Film
T. Faruge, K. M. A Hussain, M. S. S. Chowdhury, J. Parvin, F. T. Z. Toma and S. Ahmed

CdTe thin films of 50 nm (30 nm at 300°C Sy and 20 nm at 200°C Sy), 200nm (60 nm at 300°C St and 40 nm
at 200°C Sy) and 200 nm (120 nm at 300°C Sy and 40 nm at 80°C St ) have been deposited on the glass
substrate at fixed annealing temperature 100°C for 60 min by thermal evaporation method and the gamma
radiation effect on their optical properties has been investigated. Transmittance and reflectance have been
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measured in the region from 400 nm to 1300 nm and were used to evaluate the optical parameters
(Transmittance, reflectance, absorption coefficient, extinction coefficient, refractive index) and the band gap
energy for CdTe thin films before and after gamma radiation (50 kGy and 100 KGy of Cobalt 60 Source).
Optical band gap and the transmittance were found to decrease with the increase of dose of gamma radiation
for all the films.

1.10 Study of Structural Optical and Latiice Dynamic Parameters of Ba,Sr;,TiOs(x=1.0, 0.5, 0.0)
M. S. S. Chowdhury, K. M. A. Hussain, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed

First Principle Calculations are performed to explore the structural, electrical and optical properties of Ba,Sr;.
«T1103(x=1.0, 0.5,0.0) using Density functional theory (DFT) within the Tran-Blaha modified Becke-Johnson
(mBJ) approximation and generalized gradient approximation (GGA) as implemented in wien2k and
Quantum ESPRESSO. The mBJ gives improved band gaps compared to GGA.The calculated band gap of
BaTiO3, Ba0.5Sr0.5TiO3 and SrTiO; within mBJ exchange correlation are 2.6, 2.7 and 2.8 respectively.
Density Functional Perturbation Theory (DFT) is employed to calculate the lattice dynamics. Negative
frequencies are performed in the phonon dispersion spectra of all three perovskites indicating that the phases
in questions are dynamically unstable.

1.11 To Observe The CdS Thin Film and Measure The Parameters of This Sample using Chemical
Bath Deposition (CBD) Technique

F.T. Z. Toma, K. M. A Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin and S. Ahmed

The structural and optical properties of CBD deposited CdS thin films have been studied by varying the
processing parameters and Cd/S ratio of the starting Precursors in order to better understand the growth
conditions. A CdS thin film was prepared on glass substrate by CBD from a bath containing Thiourea and
Ammonium hydroxide. The structural analysis was performed by XRD. The deposited CdS thin film was a
cubic phase with small nano crystalline grains. The film was deposited at 60° C for 2 hours. After sintering
the film at 300°C for 1 hour the color of the film was changed like dark yellowish and the thickness of the
film was obtained 100 nm. These studies have allowed us to establish a standard set of conditions for the
fabrication of homogeneous and continuous very thin CdS films in laboratory. One research article is
published on this work.

1.12 Effect of the Annealing Temperature on CdS Nano Particles Synthesized by Chemical
Precipitation Technique and also Characterized for Its Potential Technological Applications

F.T.Z. Toma, K. M. A Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin and S. Ahmed

Cadmium Sulfide (CdS) nano particles are synthesized by chemical precipitation method. Cadmium Chloride
and Thiourea are used as the precursor materials. Ammonia water & distilled water are used as solvent. The
samples are annealed at 100°C, 300°C and 500°C for 1 hour. Transmission electron microscopy (TEM),
Energy—dispersive X-ray spectroscopy (EDAX), and X-ray diffraction pattern (XRD) are used to study the
morphologies, distribution, and crystallinity of the CdS nano particles and to calculate the values of their
sizes. The results indicate that the CdS are formed with Hexagonal structure and the particle size varies with
the Cd*? ions. Synthesized nano particles show structural properties after annealing. The particles are in high
degree of crystallization. The XRD results reveal that the annealing effect has increased the crystalline size of
the CdS nanoparticles. TEM demonstrates that the average sizes of spherical cadmium sulfide nano particles
are 73.30 nm, 61.91nm and 88.81 nm at annealing temperature of 100°C, 300°C and 500°C respectively. In
this research CdS has been studied due to its potential technological applications infield effect transistors,
solar cells, photovoltaic devices, light emitting diodes, photo catalysis, photoluminescence, infrared photo
detector, environmental sensors, biological sensors etc. One research article is published on this work.

1.13 To Observe The SnS; Thin Films and also Measure The Parameters of The Samples
F.T.Z. Toma, K. M. A Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin and S. Ahmed

Tin di-sulfide (SnS,) thin films were synthesized by chemical precipitation method. SnS; thin films are
deposited on glass substrate. Thin films were prepared at room temperature for 5 hours. & annealing
temperature A; = 100°C for 60 min. Annealing temperature significantly influenced crystallinity and surface
roughness of the thin films in CBD method. These films may be a good candidate for suitable application in
various optoelectronic devices. Analysis of the parameters is going on.
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1.14 Biosynthesis of Silver Nano Particle using Cell Based Chip
T. Faruge, K. M. A. Hussain. M. S. S Chowdhury, F. T. Z. Toma, J. Parvin and S. Ahmed

o AgNP formation mammalian cell cultred in AgNo3 supllemented growth medium
o Physical investigation and elemental confirmation of the synthesized AgNP

o Evaluation of the antibacterial activity of synthesized AgNP at the laboratory level as well as small
scale field levels.

The proposed programme will develop a new antimicrobial agent capable of combating the recently focused
Antimicrobial resistance (AMR) issue. This will be achieved with the intracellular formation of AgNp using
biocompatible materials and eco-friendly processes and hence comply with the green technology. The
developed AgNP will be used as an antimicrobial agent instead of the currently practiced antibiotics, thereby
overcoming the AMR issues. Besides, the proposed green fabrication process of the intracellular formed
AgNP is ensuring their host compatibility.

1.15 Analysis of Structural, Optical, Elemental and Electrical Properties of Mn doped ZnSe Thin
Films

K. M. A. Hussain, M. S. S. Chowdhury, T. Faruge, J. Parvin, F. T. Z. Toma and S. Ahmed

1%, 1.5%, 2%, 2.5% Mn doped ZnSe Thin film were prepared by thermal evaporation technique. ZnSe thin
films of thickness 500 nm & substrate temperature St = 250°C and annealing temperature A; =230°C with
annealing time 1 hour is prepared by thermal evaporation method. Optical properties were characterized by
UV-VIS-NIR spectroscopy. The most important parameter optical band gap estimated on this research work.
Structural parameters such as crystallite size, stress, strain, dislocation density was obtained from the XRD
data using different models. Elemental measurement was observed by FTIR. ZnSe films thickness were
calculated and synthesis and Analysis of the parameters are going on.

1.16 Analysis of Structural, Optical, Elemental and Electrical Properties of CuO Thin Films
T. Faruge, K. M. A. Hussain. M. S. S Chowdhury, F. T. Z. Toma, J. Parvin and S. Ahmed

1.5972¢g copper acetate was added in 40mL isupropanol to prepare 0.2M solution. Solution was stirred for 15
min at rom temparature (22° C). Then 20mL MEA was added to the solution to Stabilize. Furthermore, the
solution was stirred for 45 min at 70°C. Then a ready glass substrate was dipped in to the solution for 1 hour
at 70°C. After that the substrates was annealed for 15 min at 100°C.

2. Seminar/Symposium/Conference/workshop/Meeting Attended

Name of the Title of the event Organizer Date Place
participant

Dr. K. M. A. | International Conference on Physics- 2022 BPS 19-21 May 2022 AECD

Hussain International Conference on Electronics-2021 ICEI 27-28 Nov. AECD
2021

M. S. S. Chowdhury | International Conference on Physics- 2022 BPS 19-21 May 2022 AECD

T. Faruge International Conference on Electronics - 2021 ICEI 27-28 Nov. AECD
2021

International Conference on Physics- 2022 BPS 19-21 May 2022 AECD

J. Parvin International Conference on Electronics - 2021 ICEI 27-28 Nov. AECD
2021

International Conference on Physics - 2022 BPS 19-21 May 2022 AECD

F.T.Z. Toma International Conference on Electronics - 2021 ICEI 27-28 Nov. AECD
2021

International Conference on Physics -2022 BPS 19-21 May 2022 AECD
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3. Collaboration Work(s)
3.1 Project Work (Ministry of Science and Technology)

“Modernization of laboratories and Enhancement of Service Capacity of 3 Divisions (Chemistry Division,
Health Physics Division, Experimental Physics Division) of Atomic Energy Center, Dhaka. Bangladesh
Atomic Energy Commission”, Project year: 2021-24, Office order n0-39.00.0000.014.14.057-21-255; Date:
13-12-2021, Grant amount: 4498.00 Lack Taka) only, Project Director: Dr. Kazi Md. Amjad Hussain, Head
and Chief Scientific Officer, Experimental Physics Division, Atomic Energy Centre, Dhaka.

3.2 Others

Collaboration with teachers and research students of

e  Department of Physics and Department of Electrical and Electronic Engineering, University of
e Dhaka (PhD thesis, M. S thesis, B. Sc report).

e  Physics Department, Dhaka University of Engineering & Technology (DUET). (M. Phil. thesis).
e  Physics Discipline, Khulna University. (B.Sc. report/ M.S. thesis).

o  Department of Electrical and Electronic Engineering, University of Chittagong (M.S. thesis)

e  Department of Glass and Ceramic Engineering (BUET).

e  Materials Science of Semiconductor Processing Journal -as a reviewer.

e Physica B: Physics of Condensed Matter Journal as reviewer.

3.3 Repair and Maintenance Work(s)

¢ NIRVAT High Vacuum Coating System

The Pirani gauge measures the vacuum pressure dependent thermal conductivity from the heated wire to the
surrounding gas. In this system pirani gauage meter does not work properly because of the pin of pirani gauge
connection head which is currently unable to work that’s why this pirani gauage system is not used in vacuum
systems to measure low pressures.

¢ Edward Coating System

The connection part of the substrate heater is disconnected while the evaporation system is in operation and
when this problem occurred all the materials is dropped down. For this reason sample preparation is not
possible in this situation.

Health Physics Division, AECD

Objective(s)

The objective of this division is to protect life, property and environment from undue radiation hazard
through: (i) Population exposure control (ii) Occupational exposure control (iii) Medical exposure control and
(iv) Radiation protection services. Radiation and radioactivity in environmental samples and imported/
exportable foods (except Chittagong Port) are being monitored as per requirement of the NSRC rules 1997
and BAER Act-2012. This division is the only provider of Individual Monitoring Services (IMS) of
occupational workers throughout Bangladesh; this is mandatory as per NSRC rules 1997 and BAER Act-
2012. Health Physics Division is one of the most important Technical Support Organization (TSO) of ongoing
Rooppur Nuclear Power Plant (RNPP). This division has been provided nuclear and radiological emergency
services in case of any incident or accident.

Programme(s)
Environmental Radiation and Radioactivity Monitoring

. Measurement of background radiation levels throughout Bangladesh and assessment of population
exposure

. Analysis of different radionuclides in environmental and biological samples both qualitatively and
quantitatively

. Development and standardization of analytical methods for low level measurement of radioactivity in
environmental samples
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. Measurement of environmental gamma dose by Thermo-luminescent Dosimeter

. Estimation of radioactivity concentration in Naturally Occurring Radioactive Materials samples of
different gas fields

. Measurement of environmental gamma doses by In-Situ method

. Assessment of Gross Alpha and Gross Beta activity in environmental samples

. Determination of the Radon concentration in environmental samples such as air, water and soil
Occupational Exposure Control

. Control of occupational exposure by monitoring individual radiation exposure and workplace
monitoring throughout the country

. Measurement of extremity doses of workers in Nuclear Medicine and Interventional Cardiology
Department

Medical Exposure Control

. Control of medical exposure by measuring of patient’s surface dose of cardiac patient during CAG and
PTCA

. Measurement of patient surface dose during CT examination
Quiality Assurance Programme for Radioactivity Measurement
. Performance test of detecting system

. Participation in the inter-laboratory inter-comparison exercise (Proficiency Test) in Asia Pacific Region
organized by International Atomic Energy Agency (IAEA)
Quality Assurance Programme of Individual Monitoring System
. Performance test of TL Dosimeter system through routine test and calibration
. Participation in the inter comparison programme of individual radiation monitoring (regional and
international)
Activities
1.  Research and Development Work(s)
1.1 Survey of Background Radiation Levels throughout Bangladesh
S. Yeasmin, M. S. Rahman, J. Ferdous, A. K. M. M. Rahman, M. M. M. Siraz, S. Pervin, N. Hassan, S.
Banik, N. Sultana, F. Kabir, Z. Hossain and A. Joydhar
Objective: To assess the external exposure of population due to natural and artificial radiation.
Current progress: During this reporting period, measurement of background radiation level has been carried
out regularly in and around Dhaka city on monthly basis as a part of this work. In this study, Gamma Scout
(w/Alert, Digital Survey meter) was used with Global Positioning System (GPS) for pointing the location.
The average background radiation level was found from (0.13 to 0.25) uSvh™. It is observed that there is no
change in background radiation level from the data of previous years.
1.2 Workplace Monitoring of Different Radiation Facilities of Atomic Energy Centre Dhaka
S. Yeasmin, M. S. Rahman, J. Ferdous, A. K. M. M. Rahman, M. M. M. Siraz, S. Pervin, N. Hassan, S.
Banik, N. Sultana, F. Kabir,Z. Hossain and A. Joydhar
Objective: The objective of workplace monitoring is to protect occupational workers from ionizing radiation.
Current progress: Five divisions of AECD, viz. Non-Destructive Testing (NDT), Accelerator Facilities
Division (AFD), Material Science Division (MSD), Chemistry Division and Health Physics Division (HPD)
of AECD have been using radioisotopes and radiation producing equipments for research & development
works. Radiation monitoring has been done on monthly basis in and around the above-mentioned divisions by
using Gamma Scout (w/Alert, Digital Survey meter). The radiation levels in front of isotope storeroom

(corridor) of HPD, Source room (corridor) of HPD, NDT Source storeroom and in front of door of NDT
source room were found (0.50 - 2.13) uSvh™, (0.22 — 0.41) uSvh™, (0.51 — 4.35) uSvh™ and (0.21-0.39) pSvh’
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! respectively. The control panel of AFD, XRD room of MSD and EDXRF room of Chemistry division were
found around background level. No major change in dose level was observed.

1.3 Measurement of Radioactivity in Rain Water

S. Yeasmin, M. S. Rahman, J. Ferdous, A. K. M. M. Rahman, M. M. M. Siraz, S. Pervin, N. Hassan, S.
Banik, N. Sultana, F. Kabir, Z. Hossain and A. Joydhar

Objective: To determine the radionuclides and their concentration in rain water.

Current progress: During the reporting period, sixteen rain water samples were collected from AECD
campus Dhaka, Tongi, Mohammadpur and Mirpur area. The activity concentration of natural radionuclides
28U, #*2Th, and “°K were determined by Gamma Spectrometry System consists of High Purity Germanium
(HPGe) detector coupled with a digital spectrum analyzer (DSP®jr 2.0). The radioactivity range of *®U series,
2T series and “°K was within the acceptable limit. Artificial radionuclide was not found.

1.4 Radioactivity Concentration of Different Food Samples Imported from SAARC and other
Countries

S. Yeasmin, M. S. Rahman, J. Ferdous, A. K. M. M. Rahman, M. M. M. Siraz, S. Pervin, N. Hassan, S.
Banik, N. Sultana, F. Kabir, Z. Hossain and A. Joydhar

Objective: To monitor the level of radioactivity in different food samples imported from SAARC and other
countries as a part of radioactivity monitoring surveillance programme.

Current Progress: Total 75 (Thirty-five) imported food samples were collected from different local markets
in Mirpur, Dhaka. Different Food samples such as Anchor Beans, Dabli, Ginger, Garlic, Rice, Red Wheat,
White Wheat, Lentils, Chhola, Palm Oil and Soybean oil were imported from different countries such as
Australia, China, India, Pakistan, Maldives, Malaysia and Nepal. The samples were processed following the
standard procedures provided by IAEA and analyzed for gamma emitting radionuclides. The radioactivity
range of U series, 22Th series and “°K was within the acceptable limit. Artificial radionuclide was not
observed.

1.5 Assessment of Radioactivity in Soil and Sediment Samples Collected from Buriganga and Turag
River in Bangladesh

T. Chowdhury*, M. M. M. Siraz, M. S. Islam* and S. Yeasmin

Objective: To provide a safe and secure environment around Buriganga and Turag River, it is vital to monitor
the level of radiation and radioactivity in the environment around Buriganga and Turag River

Current progress: High Purity Germanium (HPGe) Detector was used to determine the radioactivity of total
39 soil and sediment samples [10 soil samples and 10 sediment samples from the Buriganga river, 10
sediment samples and 9 soil samples from the Turag River] collected from the rivers. Presence of **Th, “°K,
?2°Ra were found at the samples but none of those exceeded the worldwide average values of activity
concentration. Ranges of the elements were found as following: **Th: 20 Bqg/kg to 51 Bg/kg (mean 31.06
Bg/kg), “°K: 138 Bg/kg to 430 Bg/kg (mean 278.72 Bg/kg), “*Ra: 11.1 Bg/kg to 45 Bg/kg (mean 15.83
Ba/kg). The average value of Radium Equivalent Activity (Rae), Outdoora Absorbed Dose rate (Do), Indoor
Absorbed Dose rate (Din), External Hazard Index (Hex), Internal Hazard Index (Hi,), External Effective Dose
(Eow), Internal Effective Dose (E;,) and Annual Effective Dose (E) are 86.52 Bg/Kg, 41.191nGy/h, 49.43
nGy/h, 0.23 nGy/h, 0.29 nGy/h, 0.05 mSvly, 0.24 mSvly, 0.29 mSv/y respectively. Also, all the resulted
values found from this study were well below the required safe limits.

*Department of Nuclear Engineering, University of Dhaka

1.6 Assessment of Radioactivity and Radiological Hazard in Soil and Water Sample collected from
Bhola 225 MW Combined Cycle Power Plant, Borhanuddin, Bhola, Bangladesh

M. Sarker*, M. M.M. Siraz, M. J. Dewan* and S. Yeasmin

Objective: To monitor the level of radioactivity in Soil and Water Sample collected from Bhola 225 MW
Combined Cycle Power Plant

Current Progress: In this study, the activity concentrations of 226Ra, 232Th and 40K in 23 samples (20 soil
samples, 3 water samples) collected around Bhola 225 MW CCPP were measured by gamma-ray
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spectroscopy system using High purity Germanium (HPGe) detector with 30% relative efficiency. The
average activity concentration of ?°Ra, “**Th and, “°K of soil samples were 28.33+3.2, 41.55+5, 443.95+31.29
Bgkg™” respectively. Mean value of radium equivalent activity of these soil samples was found to be 127.54
Bgkg™. Average internal & external hazard index were found to be 0.41 and 0.33. Annual effective dose of
these soil samples was found to be 0.42 mSvy™. The results were compared with national and international
safety guides and regulations and they were found within recommended safety limits. The results of this study
will be used as baseline database around Bhola 225 MW CCPP for radiological protection of people.

*Department of Nuclear Engineering, University of Dhaka

1.7 Measurement of Radioactivity in Soil Samples Collected around Savar, Narayanganj and
Dhamrai in Bangladesh

M. D. A. Rakib*, M. M. M. Siraz, M. S. Islam* and S. Yeasmin

Obijective: The study was conducted to measure the radioactivity level and to assess the risk of health hazards
due to radiation.

Current progress: Activity concentrations of radionuclides in thirty-five soil samples collected from Savar,
Narayanganj and Dhamrai, of Bangladesh were measured by Gamma-ray spectrometry using an HPGe
detector. The activity concentrations of ?°Ra, **Th and “°K in soil samples varied from 22.5 + 2.92 to 79 +
8.69 Ba/kg, 33 £ 4.95 to 47 £ 6.11Bg/kg and 310 + 31 to 430 * 38.7 Bg/kg respectively, with a mean of 31.27
+ 3.82 Bg/kg, 39.66 * 4.99 Bg/kg and 356.57 + 36.34 Bg/kg respectively. The potential radiological hazard
was assessed by calculating internal and external hazard indices, radium equivalent activity, absorbed dose
rate and annual effective dose associated with the soil samples and all the obtained values were below the
recommended safety limits.

*Department of Nuclear Engineering, University of Dhaka

1.8 Background Radiation Survey and Measurement of Radioactivity and Radiological Hazards in
Soil Samples Collected around Dhaka City

T. A. Alif*, M. M. M. Siraz, M. J. Dewan* and S.Yeasmin

Obijective: The main purpose of the study is to determine if the general population is safe from radiation
health hazards when they travel around the hospitals of Dhaka city.

Current progress: The soil samples were analyzed from 25 locations around Dhaka city for the activity
concentration of natural radionuclides in them by gamma ray spectrometry using HPGe detector. The activity
concentrations of Ra in the soil samples have varied from 14 + 2.1 Bg/kg to 41 + 4.92 Bg/kg, ***Th in the
soil samples have varied from 25 + 3.75 Bg/kg to 46.0 + 5.52 Bg/kg and “°K in the soil samples have varied
from 209.0 + 27.17 Bg/kg to 350.0 = 35 Bqg/kg respectively. The average values of radium equivalent activity
in all samples are 92.44 Bg/kg. The minimum and maximum values of radium equivalent activity are 70.36
Bgkg-1 and 119.87 Bq/kg respectively, those are far below the allowable limit (370 Bg/kg) as recommended
by the IAEA. The average value of internal & external hazard index is 0.28 & 0.35 respectively which less
than unity in all the samples that indicate the non-hazardous for human being. The total annual effective dose
rate associated with all samples in this study ranged from 0.23 mSvy™ to 0.40 mSvy™* with a mean of 0.31
mSvy™, which is less than 1 mSvy™ that indicates the non-hazardous for human being.

*Department of Nuclear Engineering, University of Dhaka

1.9 Assessment of Radioactivity and Radiological Hazard in Soil Sample collected from Bandarban,
Bangladesh

D. Roy*, M. M. M. Siraz, M. J. Dewan* and S.Yeasmin
Objective: To determine the natural radionuclides and their activity concentration in soil samples.

Current Progress: High purity germanium (HPGe) detector was used for gamma-ray spectrometry using to
assess the radioactivity in 24 soil samples obtained from the Upazilla of Bandarban, Bangladesh. The specific
activity of the soil samples ranged from 15.8 + 1.74 Bgkg " to 24.6 + 2.46 Bgkg " for “°Ra, from 29 + 3.19 to
40 + 4 Bakg " for **?Th, and from 271 + 18.97 Bgkg " to 413 + 24.78 Bgkg " for “°K. The Radium Equivalent
activities of soil samples varied from 78.14 Bgkg™ to 110.56 Bqkg™ with an average value of 101.52 Bgkg™.
The outdoor absorbed dose rate (Do) ranged from 37.65 nGyh™ to 53.19 nGyh™. The indoor absorbed dose
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rate (Di,) ranged from 45.18 nGyh™ to 63.82 nGyh™. For all the soil samples, both the external and internal
hazard indexes are less than one. No artificial radionuclide was detectable in any of the samples. In this
investigation, the total yearly effective dose (E) associated with soil samples ranged from 0.26 mSvy™ to
0.37mSvy™, with a mean value of 0.34 mSvy™. The results were found to be within prescribed safety
thresholds when compared to national and international safety standards.

*Department of Nuclear Engineering, University of Dhaka

1.10 Assessment of Radioactivity Concentration and Radiological Hazards in the Polluted Buriganga
River Water and Tap Water of the Megacity Dhaka

M. S. Alam*, M. M. M. Siraz, A. Shelley* and S. Yeasmin
Objective: To measure the radioactivity and assess the radiological hazard associated with water Samples.

Current progress: In this study, 30 samples including 10 tap water samples collected from different localities
of Dhaka city and 20 samples from various locations of the Buriganga river. The activity concentration in tap
water varied between 0.55 Bg/L and 3.06 Bg/L, with a mean of 1.53 Bg/L, and in river water, it had a mean of
0.67 Bg/L and varied from 0.34 Bg/L to 1.160 Bg/L. The mean values of the total annual effective doses due
to inhalation and ingestion were measured to be 3.93 uSv/y and 1.72 uSv/y for tap water and river water,
respectively. All these values were well below the permissible limit proposed by the WHO.

*Department of Nuclear Engineering, University of Dhaka

1.11 Measurement of Radioactivity Concentration in Commercially Available Bottled Water and
Evaluation of the Associated Effective Dose

J. A. Mahmud*, M. M. M. Siraz, A. Shelley* and S. Yeasmin
Objective: To measure the radioactivity and assess the radiological hazard associated with water samples.

Current progress: Twenty samples of commercially available bottled water from the markets of Dhaka,
Bangladesh were analyzed. The radioactivity concentration in the bottled water ranged from 0.10 Bg/L to
1.30 Bg/L with a mean of 0.59 Bqg/L. The total effective dose due to inhalation and ingestion from bottled
water were evaluated and found to be in the range of 0.02 uSv/y to 0.27 uSv/y with a mean of 0.12 uSv/y. All
the effective doses given by bottled water were below the recommended limit proposed by WHO and
UNSCEAR. Thus, the consumption of bottled water is safe for drinking in terms of radioactivity
concentration.

*Department of Nuclear Engineering, University of Dhaka

1.12 Determination of Radioactivity in Environmental Samples Collected (from 18-10-2021 to 28-10-
2021) from the 32km Radial Distances of Rooppur Nuclear Power Plant

M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, Z.Hossain, A. Joydhar, J. Ferdous and S. Yeasmin

Objective: To measure the radioactivity and assess the radiological hazard associated with various
environmental samples.

Current progress: To prepare baseline data of environmental background radiation around the Rooppur
Nuclear Power Plant (RNPP) site, total 96 environmental samples (Surface water 44, sand and sediment-11,
rain water-08, aquatic vegetation-05, air particle-08, for radon measurement -20 surface water) were collected
from the 32 km radial distance of RNPP. All samples were processed following the standard procedures as
International Atomic Energy Agency (IAEA) guidelines. After preparation, samples will be measured by
using high-purity germanium (HPGe) detector with relative efficiency of 30%. The work is in progress.

1.13 A Study of Natural Radionuclide Concentrations in Soil and Water Samples at Banshkhali
Upazilla in Chittagong District, Bangladesh

M. J. Farid*, S. Pervin , M. M. H. Miah*, S. Banik, N. Sultana, M. F. Kabir, A. Joydhar and S.
Yeasmin

Obijective: To determine the natural radionuclides and their activity concentration in soil and water samples.

Current Progress: The activity concentrations of naturally occurring radionuclides ?®U, ?**Th and *K in soil
and water samples was measured at Banshkhali upazilla in Chittagong using High Purity Germanium (HPGe)
detector. The activity concentrations of radionuclides U, **Th and “°K in soil samples ranged from 0.29 to
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18.10 Bg/kg, 2.07 to 27.77 Bg/kg and 3.98to 143.93 Bg/kg respectively and in water samples 0.12 to 1.60
Ba/kg , 0.99to 2.80 Bg/kg and 9.558 t082.89 Baq/kg respectively. The results have been compared with
national and international safety standards and they were found within recommended safety limits.

* Department of Physics, University of Chittagong.

1.14 Measurement of Natural and Artificial Radioactivity and Radiological Hazard of Different Raw
Milk Samples Collected from Different Locations of Dhaka City using Gamma Ray Spectrometry
System

M. M. Kabir, S. Pervin, M. J. Dewan*, S. Banik, N. Sultana, M. F. Kabir, A. Joydhar and S. Yeasmin
Objective: To determine the natural radionuclides and their activity concentration in 11 raw milk samples.

Current Progress: The activity concentrations of naturally occurring radionuclides U, **Th and “K in 11
raw milk samples was measured Collected from Different Locations of Dhaka City Using Gamma Ray
Spectrometry System. The mean activity concentrations of 2**U, ?**Th and “°K in cements samples were found
to be varied from 4.26+0.16 to 15.12+4.15 Bg/kg with an average of 8.593+4.19 Bqg/kg, 2.38+0.04 to
12.36+4.57 Bg/kg with an average of 7.81+3.14 Bg/kg and 86420 to 230+£28.72 Bg/kg with an average of
161.09+27.25 Ba/kg respectively. No *¥'Cs was found during the measurement as it is an artificial
radionuclide. The calculated average value is lower than the world average limit. The values of activity
concentration were compared to the values around the world and similarities were found between the values.

*Department of Nuclear Engineering, University of Dhaka

1.15 Study of Environmental Radiation and Radioactivity on Sand Samples and Associate Health
Hazards Collected from Different Locations of Gorai-Modhumoti River Near Rooppur Nuclear
Power Plant using Gamma-ray Spectrometry System

M. J. Ali’, S. Pervin, A. Pal’, S. Banik, N. Sultana, M. F. Kabir, A. Joydhar and S. Yeasmin
Obijective: To measure the radioactivity and assess the radiological hazard associated with sand Samples.

Current progress: The activity concentration of ?®U, ?*Th and “’K of sand samples from Gorai River, is
measured by High purity Germanium Detector. The activity concentration of **U, #*Th and “°K of sand
samples are ranged from 10+5.72 Bg/kg to 29+4.58 Bq/kg with a mean value of 20.16+5.86 Bg/kg, and
8.27+6.78 Bq/kg to 28+8.73 Bg/kg and mean value of 17.45+6.30, and 105+32 Bqg/kg to 325+48.88 Bqg/kg
with a mean value of 224.58+34.77 Bg/kg. Absorbed doses are found to be varied from 14.74 nGy/hr to 40
nGy/hr, and the mean value of these samples is 29.29 nGy/hr. The average indoor and outdoor Annual
Effective doses are 0.14 mSv and 0.03 mSv. The internal hazard index (H;,) is found to be varied from 0.11 to
0.30, and the average value is 0.22. External hazard index (He) is found to be varied from 0.08 to 0.22, and
the average value is 0.17 Radium (Ra.,) equivalent activity is found to be varied from 31.58 Bqg/kg to 84.86
Bq/kg, and the average is 62.41 Bg/kg. No artificial radionuclide (**’Cs) has not been found in this study. All
hazard parameters remain in acceptable values below the average world values.

“"Department of Nuclear Engineering, University of Dhaka

1.16 Determination of Radioactivity Concentration, Transfer Factor from Soil to Rice of Jessore
District, Bangladesh and Associated Health Hazards Assessment

L. Lubna’, S. Pervin, M. I. Hosan", S. Banik, N. Sultana, M. F. Kabir, A. Joydhar and S. Yeasmin
Obijective: To measure the radioactivity and assess the radiological hazard associated with sand Samples.

Current progress: The activity concentration of natural radionuclides in 15 soil samples and 15 rice samples
and 15 rice samples was measured collected from three different thanas of Jashore district by gamma ray
spectrometry system using High Purity Germanium (HPGe) detector. For soil, the average activity
concentrations of *°Ra, **Th, and “K were found to be 31+18 Bg/kg, 32+20 Bg/kg and 390+23 Bq/kg
respectively which were less than the world average value. For rice, the values were found 10+2 Bg/kg,
16+7.5 Ba/kg and 380+14.7 Ba/kg respectively. For ?°Ra, average value of Transfer factor was 0.54. For
32T, average value of Transfer factor was 0.30. For “°K, average value of Transfer factor was 0.70. The
average value of absorbed dose in soil 55 (nGy/h) which is less than the world average. The average value of
absorbed dose in rice was 46 (nGy/h).The average value of Radium Equivalent Activity of soil was 156 Bg/kg
which is below the world average. The average value of Radium Equivalent Activity of rice was 62 Bg/kg.

“Department of Nuclear Engineering, University of Dhaka
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1.17 Study on Outdoor Environmental Gamma Radiationof Tejgaon Thana by In-Situ Method

M. S. Rahman, M. A. Rahman*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir,
Z. Hossain and M. K. U. Sikder*

Objective: To measure real-time environmental gamma radiation from natural and artificial radionuclides.

Current Progress: In-Situ Environmental gamma-ray dose rate was measured at 32 locations of Tejgaon
Thana under Dhaka district using real-time environmental radiation measuring device (GAMMA-SCOUT
GmbH & Co. KG). This device meets all European CE standards as well as the American “FCC 15 standard”.
All the locations were marked out using global positioning system (GPS). The dose rate varied from 0.085-
0.190uSv/h with an average of 0.145uSv/h. The annual effective dose of the population due to the
environmental gamma radiation was also calculated and it was varied from 0.104-0.233 mSv.

*Department of Physics, Jahangirnagar University

1.18 Study on Indoor and Outdoor Gamma Radiation of INMAS Mitford Hospital Campus by In-Situ
Method

M. S. Rahman, L. A. Tonu*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir, Z.
Hossain and P. K. Das*

Objective: Nuclear medicine workers usually handle radioactive sources during preparation and
administering. So, there is a possibility to receive higher doses during their daily work. Therefore, it is
required to measure real-time gamma radiation dose rate in nuclear medicine departments in order to ensure
safe working environment of workers.

Current Progress: In-Situ indoor radiation was measured at 32 locations of INMAS, Mitford Hospital Campus
using real-time gamma radiation measuring device (GAMMA-SCOUT GmbH & Co. KG). This device meets
all European CE standards as well as the American “FCC 15 standard”. All the locations were marked out
using global positioning system (GPS). The indoor radiation dose rate varied from 0.151- 4.31uSv/h with an
average of 0.456uSv/h. The annual effective dose of the population due to the indoor gamma radiation was
also calculated and it was varied from 0.305-8.764 mSv.

*Department of Physics, Pabna Science and Technology University
1.19 Study on Indoor and Outdoor Environmental Radiation of DMCH by In-Situ Method

M. S. Rahman, F. S. Mim*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir, Z.
Hossain and S. M. Tareq*

Obijective: To measure real-time environmental gamma radiation from natural and artificial radionuclides.

Current Progress: In-Situ Environmental gamma-ray dose rate was measured at 32 locations of DMCH
campus using real-time environmental radiation measuring device (GAMMA-SCOUT GmbH & Co. KG).
This device meets all European CE standards as well as the American “FCC 15 standard”. All the locations
were marked out using global positioning system (GPS). The dose rate varied from 0.095-0.580uSv/h with an
average of 0.147uSv/h. The annual effective dose of the population due to the environmental gamma
radiation was also calculated and it was varied from 0.832-1.621 mSv.

*Department of Environmental Sciences, Jahangirnagar University
1.20 Study on Outdoor Radiation of BSMMU Hospital Campus by In-Situ Method

M. S. Rahman, F. Hassan*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir, Z.
Hossain and S. M. Tareq*

Objective: Nuclear medicine workers usually handle radioactive sources during preparation and
administering. So, there is a possibility to receive higher doses during their daily work. Therefore, it is
required to measure real-time gamma radiation dose rate in nuclear medicine departments in order to ensure
safe working environment of workers.

Current Progress: In-Situ indoor radiation was measured at 32 locations of BSMMU Hospital Campus using
real-time gamma radiation measuring device (GAMMA-SCOUT GmbH & Co. KG). This device meets all
European CE standards as well as the American “FCC 15 standard”. All the locations were marked out using
global positioning system (GPS). The indoor radiation dose rate varied from 0.181- 3.518uSv/h with an
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average of 1.054uSv/h. The annual effective dose of the population due to the outdoor gamma radiation was
also calculated and it was varied from 0.279-5.514 mSv.

*Department of Environmental Sciences, Jahangirnagar University
1.21 Radiation monitoring at Indoor Places of AECD Campus by In-Situ Method

M.S. Rahman, O. Faruque*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir, Z.
Hossain and K. N. Sakib*

Obijective: To measure the indoor radiation of AECD Campus from natural and artficial radionuclides.

Current Progress: Indoor radiation was measured at 20 locations of AECD Campus using thermoluminescent
dosimeters. The measurement was performed from Nov 2019-Apr. 2020. The indoor radiation dose rate
varied from 352- 482 uSv/month with an average of 354 uSv/month. The annual effective dose of the
population due to the indoor gamma radiation was also calculated and it was varied from 1.279-3.114 mSv.

*Department of Physics, Mawlana Bhashani Science and Technology University
1.22 Study on Outdoor Environmental Gamma Radiation of Dhanmondi Thana by In-Situ Method

M. S. Rahman, E. Z. Lucy*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir, Z.
Hossain, K. N. Sakib*

Obijective: To measure real-time environmental gamma radiation from natural and artficial radionuclides.

Current Progress: In-Situ Environmental gamma-ray dose rate was measured at 32 locations of Dhanmondi
Thana using real-time environmental radiation measuring device (GAMMA-SCOUT GmbH & Co. KG). This
device meets all European CE standards as well as the American “FCC 15 standard”. All the locations were
marked out using global positioning system (GPS). The dose rate varied from 0.086-0.197uSv/h with an
average of 0.147 pSv/h. The annual effective dose of the population due to the environmental gamma
radiation was also calculated and it was varied from 0.832-1.621 mSv.

*Department of Physics, Mawlana Bhashani Science and Technology University

1.23 Continuous Radiation Monitoring at Indoor Places of AECD Campus usingThermoluminescent
Dosimeter

M. S. Rahman, M. Ashraf*, S. Yeasmin, M. M. M. Siraz, S. Pervin, S. Banik, N. Sultana, F. Kabir, Z.
Hossain and M. K. U. Sikder*

Obijecti