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Environmental pollution which is a result of rapid 
technological development is a serious apprehension for 

ecosystem. Heavy metals are harmful for all living creatures 
and considered as the most toxic environment pollutants due 
to toxic effects on human health in concentrations above the 
permissible limits, cause widespread concerns. Among the 
contaminants present in environment, heavy metals receive 
considerable attention from scientists and engineers because 
they can indefinitely persist in nature and accumulate through 
the food chain causing a serious risk. Lead is deposited mostly 
in bones along with liver and kidney. The presence of high 
levels of lead may cause long-term health risks to humans 
and ecosystems because of bioaccumulation characteristics. 
A three-level four-factor Box–Behnken experimental design 
(BBD) combining with response surface modelling (RSM) was 
performed to optimize lead removal from alcoholic beverage on 
natural clay in the present case. The BBD method was selected 
as the statistical prediction method with the aim of reducing 
the number of experimental runs which will directly save time 
and chemicals and thereby reducing the overall cost. Various 
independent process variables including solution pH (X1: 3.0–
7.0), contact time (X2: 2–60 min), adsorbent dosage (X3: 0.01-
0.1 g) and agitation speed (X4: 50–150 rpm) were chosen for 
optimization. The optimal conditions for the lead removal were 
found to be 5, 31 min, 0.075 g, and 100 rpm, for the solution 
pH, contact time, adsorbent dosage and the agitation speed, 
respectively. Under these conditions, maximum lead removal 
efficiency was obtained to 120 mg g-1. The significance of 
independent variables and their interactions were tested 
by means of the analysis of variance (ANOVA) with 95% 
confidence limits and based on the ANOVA statistical value, 
the adsorption of lead onto clay has been found to be highly 
significant, with very low probability (p) values (<0.001).

Recent Publications

1.	 Ince M, Kaplan Ince O (2017) Box–Behnken Design 
approach for optimizing removal of copper from 

wastewater using a novel and green adsorbent. 
Atomic Spectroscopy 38(6):200-207.

2.	 Ince M, Kaplan Ince O, Asam E and Önal A (2017) 
Using food wastes biomass as effective adsorbents 
in water and wastewater treatment for Cu(II) removal. 
Atomic Spectroscopy 38(5):142-148.

3.	 Ince M, Kaplan Ince O and Yaman M (2017) Optimization 
of an analytical method for determination of pyrene 
in smoked meat products. Food Analytical Methods 
10(6):2060-2067.

4.	 Kaplan Ince O, Ince M, Yonten V and Goksu A (2017) A 
food waste utilization study for removing lead (ii) from 
drinks. Food Chemistry (214):637–643.

5.	 Yonten V, Ince M, Tanyol M, Yildirim N (2016) 
Adsorption of Bisphenol A from aqueous solutions 
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Treatment 57(2016):22362–22369
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Lead-free organic-inorganic tin halide perovskites were 
prepared and investigated by a rapid screening technique 

utilizing a modified scanning electrochemical microscope 
(SECM). We studied liquid junction photoelectrochemical (PEC) 
cells based on p-type methylammonium tin halide (MASnI3-

xBrx) perovskites employing the benzoquinone (BQ) redox 
couple, BQ/BQ•–, in dichloromethane (CH2Cl2). We found that 
the optimized Sn-based mixed halide perovskite, MASnI0.5Br2.5, 
exhibits enhanced performance and stability in liquid-junction 
PEC cells, with a power conversion efficiency of 1.51% (an 
increase of 20.8%) and a photovoltaic lifetime of 175 min (an 
increase of 75.0%), in comparison to MASnI3 perovskites.

Recent Publications

1.	 H-Y Hsu, L Ji, H S Ahn, J Zhao, E T Yu and A J Bard 
(2015) A liquid junction photoelectrochemical solar 
cells based on p-Type MeNH3PbI3 perovskite with 1.05 
V open-circuit photo voltage. Journal of the American 
Chemical Society 137(46):14758–14764. 

2.	 H-Y Hsu, L Ji, M Du, J Zhao, E T Yu and A J Bard 
(2016) Optimization of lead-free organic–inorganic 
tin (II) halide perovskite semiconductors by scanning 
electrochemical microscopy. Electrochimica Acta 
220:205–210.

3.	 H H-Y Hsu, L Ji, M Du, J Zhao, E T Yu and A J Bard 
(2016) Optimization of PbI2/MeNH3PbI3 perovskite 

composites by scanning electro- chemical microscopy. 
Journal of Physical Chemistry C 120:19890–19895. 

4.	 H-Y Hsu, J H Vella, J D Myers, J Xue and K S Schanze 
(2014) Triplet exciton diffusion in platinum polyyne 
films. Journal of Physical Chemistry C 118:4282–
24289.
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Hybrid perovskite solar cells
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The number of dengue fever patients has increased in Taiwan 
in recent years, and measures are urgently needed to prevent 

dengue fever outbreaks. The mechanisms underlying the outbreaks 
must be clarified in order to develop a predictive model and take 
appropriate precautions. Unfortunately, these mechanisms are 
complex, and the factors involved in the generation, propagation, 
and spread of dengue fever have yet to be fully elucidated. 
However, the outbreaks are known to be influenced by the interplay 
of factors that include rising temperatures, including rising sea 
surface temperatures (SSTs); increasing rainfall due to global 
warming; and rapid urbanization. These factors contribute to 
inadequate water and sewage treatment systems. Subsequently, 
water storage containers, as well as discarded automobile tires 
and other containers that fill with rainfall, allow mosquito breeding 
and vector dispersion. In addition, rising temperatures, rapid 
urbanization lead to human displacement and travel, contribute to 
the spread of dengue virus-infected mosquitoes. Here I present 
a conceptual framework that helps clarify how these factors 
contribute to dengue fever outbreaks in Taiwan. This framework 
uses satellite remote sensing data and deep learning, which is 
a machine learning technique, as well as our current, ongoing 
research findings.

Recent Publications
1.	 Sumiko Anno (2016) Gene–environment interaction 

analysis: methods in bioinformatics and computational 
biology, Pan Stanford Publishing Pte. Ltd., ISBN 
9789814669634.

2.	 Sumiko Anno, Keiji Imaoka, Takeo Tadono, Tamotsu 
Igarashi, Subramaniam Sivaganesh, Selvam Kannathasan, 
Vaithehi Kumaran, Sinnathamby Noble Surendran (2015) 
Space–time clustering characteristics of dengue based 

on ecological, socio-economic, and demographic factors 
in northern Sri Lanka, Geospatial Health, 10(376):215-
222,.

3.	 Sumiko Anno, Keiji Imaoka, Takeo Tadono, Tamotsu 
Igarashi, Subramaniam Sivaganesh, Selvam 
Kannathasan, Vaithehi Kumaran, Sinnathamby Noble 
Surendran (2014) Assessing the temporal and spatial 
dynamics of the dengue epidemic in Northern Sri Lanka 
using remote sensing data, GIS and statistical analysis. 
Journal of Geophysics & Remote Sensing 3(4):1-5.

4.	 Sumiko Anno, Kazuhiko Ohshima, Takashi Abe, Takeo 
Tadono, Aya Yamamoto, Tamotsu Igarashi (2013) 
Approaches to Detecting Gene-Environment Interactions 
in Human Variation Using Genetic Engineering, 
Remote Sensing and GIS. Journal of Earth Science and 
Engineering 3(6):371-378.

5.	 Sumiko Anno, Kazuhiko Ohshima, and Takashi Abe (2010) 
Approaches to understanding adaptations of skin color 
variation by detecting gene-environment interactions. 
Expert Review of Molecular Diagnostics 10(8):987-991.
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Under hot and desert climate, efficient utilization of the 
meager water resources is of vital importance. Date palm 

trees (Phoenix dactylifera L.) play crucial role on food security 
pertaining to its ability to withstand desert climatic conditions 
and high soil salinity. Eighteen young date palm trees were 
established for about four years in concrete lysimeters 
equipped with access tubes for soil moisture monitoring 
using a calibrated Diviner 2000 capacitance probe. Split plot 
experiment with main plots as three irrigation water salinities: 
medium (12-15 dS/m), high (18-20 dS/m) and control (dS/
m<1) under 5-ALA and no 5-ALA treatments as subplots. Data 
collected included actual irrigation water applied (AW) mm 
and calculated actual water used in evapotranspiration from 
soil moisture depletion (ET) mm. Physiological water use 
efficiency (PWUE) was obtained by dividing actual ET by AW 
for 46 irrigation events that extended over 446 days during 
2016-2017. Results showed that salinity has overriding and 
significant effects on date palm ET and PWUE. 5-ALA and 
salinity interaction was highly significant in increasing ET 
under electrical conductivity (EC) <1 while actual date palm 
ET was reduced under medium and high EC. The application 
of 5-ALA under EC<1 dS/m resulted in 77% photosynthetic 
water-use efficiency (PWUE) compared with 31-59% on various 
combination of 5-ALA and medium and high salinity levels. 
Various effects of 5-ALA and salinity interactions on flowering 
and chlorophyll contents were also discussed. Such results 
are encouraging for further investigations on different levels of 
5-ALA applications and fruit quality and food safety.

Recent Publications

1.	 A A Salih, A A Mohamed, A A Abahussain and F 
Tashtoosh (2017) Use of Some Trees to Mitigate 
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Pollution Research 3(2):167–170.

2.	 Kawkab E Babiker, Abdelhadi A W Mohamed, Imad-

eldin A Ali-Babiker and Hussni O Mohammed 
(2015) Managing Rainfall Variability in Arid Rain-fed 
Agriculture Using Adaptive Varieties and In-suit Water 
Harvesting. Sudan Academy of Sciences Journal - 
Special Issue (Climate Change) 11:74-82.

3.	 Asma Ali Abahussain, Abdelhadi Abdelwahab 
Mohamed, Ahmed Ali Salih, Ahmad Al Safe, Nader 
Abdul Hamed Mosa and Yahya Othman (2014) Soil 
Salinization in Some Irrigated Areas of the Kingdom 
of Bahrain. Journal of Agricultural Science and 
Technology A 4:112-122.

4.	 Maie Kabbashi Alla Jabow, Ahmed Ali Salih, Abdelhadi 
A W and Bashir M A (2013) Crop water requirements 
for tomato, common bean and chick pea in Hudeiba, 
River Nile State, Sudan. Sudan Journal of Agricultural 
Research 22:11- 22.

5.	 Abdelhadi A W, H S Adam, Mohamed A Hassan and 
Takeshi Hata (2004) Participatory management: 
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scheme? Irrigation and Drainage 53(4):429-436.
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Since the operating cost increased, the need to utilizing 
modeling tools have been growing to achieve standards over 

a wide range of operating conditions. Optimization based on past 
information, give opportunity to save energy as well as reducing 
construction, operation and maintenance cost which is one of 
the most important current priority of environmental engineers. 
Today on the other hand, nitrate removal from drinking water is 
another priority of environmental experts due to harmful effects 
on health including cancer, Methemoglobinemia, adverse 
reproductive effects and etc. Thus finding an effective optimized 
option to achieve this goals may be extremely helpful. 

For this purpose TiO2 nano-photocatalyst was utilized to 
treatment of drinking water containing nitrate. Experimental 
structure design and optimization of responses as well as 
variables was done by design expert software (version 8) and 
RSM based central composite design (CCD) approach. To do this 
reaction Time (T) = 15-180 min, pH=5-9 and Nano-photocatalyst 
dosage (D) =0.5-1.5 g/L were chosen as independent variables 
and NO3 removal was chosen as dependent output response. 
Nearly 20 runs were developed through CCD for experiment 
and modelling of results. In order to finding the statistical 
significance of models and real data F-test ANOVA was utilized. 

The amount of P>F less than 0.0001 showed that the obtained 
model is appropriate for simulation and modelling of nitrate 
removal from drinking water by nano-photocatalyt. 

Result showed that TiO2 could successfully remove 97.38 % of 
NO3 in D=2.5 gr/l, T=180 min, pH =5 (maximum performance) 
and 36.84 % of NO3 in D=0.5 gr/l, T=15 min, pH =9 (minimum 
performance). It can easily found from result that there is a 
direct relationship between pH, D, T and removal efficiency. The 
optimum condition of photocatalytic NO3 removal was achieved 
equal to; D=1.85 gr/l, T=20 min and pH =7 for 70% removal 
efficiency and meet standards by using RSM based developed 
models. Finally photocatalytic NO3 removal was assessed 
as a very appropriate method in order to meet environmental 
requirements, rapid and effective treatment, therefore strongly 

suggested for practical use.

Keywords— Modeling, Nitrate, Nano-Photocatalyst, Response 
Surface Methodology, water.

Recent Publications
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Journal of Environmental Research,7 (2013) 963-972  

2.	 Amir Hessam Hassani, Seyed Mehdi Borghei, Hassan 
Samadyar and Bastam Ghanbari*. Utilization of moving 
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study. Environmental Technology, 35 (2013), 499–507 

3.	 Maryam Faridnasr, Bastam Ghanbari* and Ardavan 
Sassani; Optimization of the moving-bed biofilm 
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(BNR) systems, Novel integrated bioreactors, Kinetic modelling of biological 
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RSM based modeling of nitrate removal from drinking water 
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In 2013, University of South Africa (Unisa) and Johannesburg 
City Parks and Zoo (JCPZ) started a joint venue to conserve 

and improve Mofolo Park in Soweto, Gauteng South Africa. The 
park has been partially rehabilitated, but in need of additional 
investment. The Department of Environmental Sciences, Unisa 
and the JCPZ Environmental Education team collaborated 
to start working in schools bordering Mofolo Park. The aim 
of the project is to enhance environmental learning through 
informed environmental responses. Contextual profiling was 
done using questionnaires at six schools. Two considerations 
needed to be taken into account when selecting the school, 
which was; which school would gain the most from our project 
implementation and which school would be able to sustain 
our project when we exit from the school for them to run the 
project on their own. The data which was collected indicated 
that Emisebeni Primary School was ideal to implement the 
project. Prior to project implementation informal interviews, 
discussions and observations took place at the school. During 
the informal interviews, the principal of the school and other 
staff members, who were involved with existing environmental 
projects, were consulted. Post to project implementation, data 
was collected using questionnaires to measure classroom 

learning and the environmental awareness impact of the 
project. Action projects created an opportunity for the learners 
to get out of the classroom. This experience enabled them to 
look at practical examples to reinforce theoretical teaching 
in the classroom. Areas that link to the curriculum included: 
water conservation, healthy living, environmental respect, tree 
planting and plant requirements and maintenance, ecosystem 
studies, entrepreneurship and community involvement.

Biography
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She graduated from the School of Horticulture, Royal Botanic Gardens Kew 
scholarship programme in 2004. Currently she is pursuing Master of Sci-
ence in Ornamental Horticulture focussing on the propagation of the medic-
inal plant Helichrysum rugulosum for its’ commercial horticultural potential 
in Gauteng, South Africa.
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University of South Africa emisebeni primary school greening 
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Graphene based adsorbent has been introduced as the next 
generation CO2 adsorbent by the scholars since 2012. CO2 

adsorption capacity on these adsorbents as an indicator has 
been reported to evaluate their performance in comparison 
with other adsorbents in the literatures. This parameter is 
easily estimated by CO2 adsorption isotherm data. On the 
other hand, these indicator doses not present the performance 
of the adsorbents in their end utilization. Recently, some 
scholars develop an indicator called the efficiency indicator to 
evaluate the performance of the adsorbents in the idealized 
pressure swing adsorption (PSA) process. This new indicator 
is defined as the amount of captured CO2 to energy needed 
for compressing the gaseous mixture in the PSA process. 
In this study, for the first time, the recent indicator was used 
to evaluate the performance of CO2 capture on mesoporous 
graphene oxide - TiO2 nanocomposite. This adsorbent was 
synthesized and characterized by N2 adsorption-desorption 
measurements, X-ray diffraction, field emission scanning 
electron microscopy and FT-IR spectroscopy. Subsequently, 
the pure single-component adsorption isotherms, including 
CO2 and N2 were measured at 298 K to assess the efficiency 
indicator of CO2 capture on mesoporous graphene oxide - TiO2 
nanocomposite for different type of thermal power plant. The 
CO2:N2 binary gas mixtures, including the molar ratio of 5:95, 
8:92, 10:90 and 15:85 were considered to calculate this indicator 
for combined cycle power plant, natural gas-fired steam power 
plant, heavy oil-fired steam power plant and coal-fired steam 
power plant respectively. The efficiency indicator of CO2 
capture on mesoporous graphene oxide-TiO2 nanocomposite 
was calculated to be 2.136, 1.170, 0.875 and 0.432 tonne/
GJ for above mentioned power plants. Besides, the results 
indicated that CO2 capture on this adsorbent had the higher 
efficiency in comparison with other adsorbents, including 
three-dimensional graphene based porous adsorbent, holey 
graphene frameworks, thermally treated graphene nanosheets 
and activated carbon.

Recent Publications
1.	 Nazari Kudahi S, Noorpoor A R and Mahmoodi N M 

(2017) Determination and analysis of CO2 capture 
kinetics and mechanisms on the novel graphene-
based adsorbents. Journal of CO2 Utilization 21:17-29.
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Parametric assessment and multi-objective 
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concepts. Journal of Energy 125:576-590.
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novel multi-generation waste heat recovery in the 
cement factory. Int. Journal of Exergy 21:405-434.

4.	 Noorpoor A R and Nazari Kudahi S (2016) Analysis 
and study of CO2 adsorption on UiO-66/graphene 
oxide composite using equilibrium modelling and 
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Environmental Chemical Engineering 4:1081-1091.
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Doxorubicin (DXR) is a cancer drug that is widely used for 
cancer chemotherapy. Because of prominent cytotoxicity to 

normal cells or tissues, clinically limits applications. When used 
long term, DXR causes several side effects, resistance and toxicity 
to normal tissues. To decrease the DXR toxicity and improve 
bioavailability, various carrier systems have been development to 
maintain the tumor inhibition effect. Recently, many researchers 
have been investigated DXR effect on normal cells or tissues. They 
used an agent whose name is CMN it possess antioxidant activity 
besides effect of anti-inflammatory, antioxidant, antiproliferative, 
antiangiogenic, hepatoprotective, antimetastatic, antidiabetic, 
antiarthritic antithrombotic, and antiatherosclerotic in cell culture 
and animal studies. Various preclinical studies revealed that CMN 
is well known for its potential to inhibit carcinogenesis induced 
by chemical carcinogens both initiation and progression stages. 
The present study was designed as thirty five wistar albino male 
rats were randomly divided into five groups of seven rats in each 
group. Group I was identified as the control group and only CMN 
was injected to group II. While DXR was injected group III, group 
IV was treated with DXR+CMN and DXR+CMN was injected to 
group V in higher dose CMN. The objective of this study was to 
assessment and compares levels of some elements including 
copper, iron, zinc and selenium, and in the liver of control group and 
doxorubicin induced rats tissue. All trace metals were analyzed 

using electrothermal atomic absorption spectrophotometry 
(ETAAS). Results revealed that Cu, Fe, Zn, Se amount and Cu/Fe, 
Cu/Zn, and Cu/Se ratio were present in different levels in the each 
of five groups. In liver, there was not statistically any differences 
among Cu, Fe, Zn and Fe concentrations of group I and II (p>0.05). 
Group IV Se concentration was found statistically the lowest and 
Fe concentration of group IV was found the highest.
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This paper examines the current situation of land remediation 
after mining operations in the Kyrgyz Republic. It focuses 

on the legal and political frameworks for land remediation. The 
question of the remediation has not gained much academic 
attention in the Kyrgyz Republic, especially as it is related to 
remediation policies, but this matter is urgent in the country. As 
part of the former Soviet Union, the mining industry was of great 
importance in the Kyrgyz Republic. According to the National 
Statistical Committee of Kyrgyzstan, the mining industry of the 
Kyrgyz Republic in 2014 had an indicator of more than 53.9% of 
the value of all industrial products, while the share of the mining 
industry in GDP in 2014 was more than 10%, which in turn is 
47.1% of total exports and 11% of tax revenues. According to 
official data, there are deposits of gold, antimony, mercury, tin, 
molybdenum, coal and brown coal, oil and gas, non-metallic 
minerals, groundwater and other minerals in Kyrgyzstan. In the 
last twenty years, discoveries of large gold deposits and other 
valuable minerals in the last twenty years brought Canadian and 
other international corporations to exploit. As a result, many 
pollution cases have been reported along with violent protests 
among local residents. There are many unresolved and partially 
resolved issues on disposal, reclamation of disturbed lands after 
mining, including radioactive waste. The Kyrgyz government has 

updated some strategies to deal with conflicts and remediation 
issues. This paper reveals some recent development of legal and 
political actions to deal with land degradation and remediation.
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Objectives: The main objective of this study is to explore the effect 
of ambient particulate matter (PM2.5) exposure on hypertension.

Methods: In this study, we investigated the blood pressure of 
1,998,795 participants and their individual PM2.5 exposure values 
in China from 2014 to 2015 from National Free Pre-pregnancy 
Check-ups Project and the Ministry of Environmental Protection 
of the People’s Republic of China. In this research, the PM2.5 
exposure time was divided into five periods (3 days before survey, 
1 week before survey, 1 month before survey and 2 months before 
survey as well as 3 months before survey). We calculated the 
average concentration and the corresponding quartiles of PM2.5 
in these five periods. We used logistic regression to explore the 
association between PM2.5 exposure and hypertension in different 
periods, and compared the effects of different quartiles of levels 
of PM2.5 exposure on hypertension in each exposure phase. The 
effects were adjusted for age, body-mass index (BMI), education 
level, second-hand smoking and drinking. 

Results: A total of 1,998,795 participants were included, among 
which 89,255 (4.5%) were hypertension. Each 10 μg/m³ increase 
of PM2.5 was associated with increases in the risk of hypertension 
of 9.56% (95% CI 9.29-9.83) in the period of 3 days before survey, 
15.68% (95% CI 15.33-16.02) in the period of 1 week before 
survey, 27.22% (95% CI 26.71-27.72) in the period of 1 month 
before survey, 16.54% (95% CI 16.13-16.96) in the period of 2 
months before survey, and 7.75% (95% CI 7.40-8.10) in the period 
of 3 months before survey. We found that PM2.5 exposure during 
1 month before survey had the highest significant increase in the 

risk of hypertension, and we then explored the dose association 
between hypertension and PM2.5 exposure based on quartiles. 
Compared with the lowest quartile of PM2.5 exposure, the second, 
third and fourth quartile all increased the risk of hypertension, and 
fourth quartile PM2.5 exposure during 1 month before survey was 
the most obvious increased, and the odds ratio was 1.674 (95% 
CI 1.643-1.706)

Conclusion: We observed that ambient PM2.5 exposure played 
an important role in human health and could increase the risk of 
hypertension.
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People’s anxieties also increase because of the increased 
awareness of what the toxic substance levels in the 

environment and the effects of these toxic substances may be. 
Pollutions caused by heavy metals stand in aqueous wastage 
of many industries. They are released into the aqueous system 
through a variety of sources. Heavy metals show toxic effects 
because they cannot biodegrade in nature. The heavy metal such 
as copper, because of their toxicity influence, contamination 
demonstrates a major problem. Cu2+ has high prior for removal 
from environments amongst heavy metals because of hazardous 
effect and considered as one of the most toxic one. When 
excessive intake of copper, it can be travelled through the food 
chain via bioaccumulation, the increase of Cu2+ in human body 
causes some major diseases such as brain, skin, pancreas, and 
heart diseases. That is to say, the metal may show toxic effects 
even if the metal concentration is low. Experimental studies 
were accomplished based on a Box–Behnken Design (BBD) 
and examined using response surface methodology. The aim of 
present research was to apply BBD for modelling of Cu2+ from 
alcoholic beverages pre-treated clay was conducted in batch 
experimental conditions. The independent factors importance 
and their interactions were investigated using analysis of 
variance. The present study includes the Cu2+ adsorption through 
the process of adsorption from aqueous medium onto clay. Effect 

of several factors such as solution pH and stirring time were 
studied. Under the optimum conditions (adsorption solution pH 
5.0, stirring time 62.5 min, adsorbent dosage 0.15 g, solution 
final volume 212.5 mL), pre-concentration factor of the proposed 
method was approximately 50. Optimized method was applied to 
alcoholic beverage. Clay was characterized by X-ray diffraction; 
Fourier transformed infrared spectroscopy and scanning electron 
microscopy coupled with energy dispersive X-ray analysis.
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With rising environmental pollution caused by persistent and 
petroleum-based plastics, the interest in biodegradable 

materials like poly-ß-hydroxybutyrate (PHB) increases. Currently, 
PHB production is based on heterotrophic bacteria, using organic 
carbon sources from crops. To avoid the competition to food 
and feed production cyanobacteria, metabolizing CO2 e.g. from 
exhaust gas, can be used. For cultivating cyanobacteria at larger 
scales high amounts of mineral nutrients are needed. Due to 
this reason alternative nutrient sources, such as digestate, are 
required. In this study photoautotrophic PHB production with 
cyanobacteria was investigated, with emphasis on increasing 
the ecological and economic efficiency of the process by using 
anaerobic digestate as nutrient source as well by using the residual 
biomass. The results obtained herein demonstrate that low solids 
digestate, produced by anaerobic digestion thin stillage, is suitable 
to produce PHB with Synechocystis salina. By using digestate 
supernatant diluted 1/3, biomass and PHB concentrations of 
1.6 g/L and 89 mg/L, respectively, were achieved within 40 days 
in a tubular photobioreactor system with a working volume of 
200L. In mineral medium, optimised with regard to biomass and 
PHB production in a single cultivation stage, biomass and PHB 
concentrations of 2.1 g/L and 123 mg/L were obtained. The 
PHB quality was hardly influenced when digestate was used 
as nutrient source. Additionally, anaerobic digestion of residual 
biomass yielded in 348 Nm³ CH4/t VS, being comparable with 
maize silage, a frequently used substrate in biogas plants. Other 
options would be to use the residual biomass as animal feed or 
fertiliser, since it still contained lipids (14 mg/g TS), proteins (242 
mg/g TS) and carbohydrates (6 mg/g TS). Based on these results 
it can be concluded that photoautotrophic PHB production has a 
high potential to be connected to already existing processes, at 
which digestate and CO2 accrue.

Keywords - Biorefinery, digestate, polyhydroxy butyric acid, 
Synechocystis slina
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The redevelopment of commercial and industrial properties, 
which are commonly referred to as brownfields, frequently 

involves soil excavation for environmental or construction-
related purposes.  In many cases, the soil or fill material that 
needs to be excavated cannot be reused on the same property 
becomes excess soil that must be transported off-site.  The 
excess soil may need to be transported off-site if it is determined 
to be hazardous or if it is determined to be unsuitable for 
geotechnical purposes or because there is no room for the soil 
to be reused on site in the context of the new redevelopment.   
Regardless, even when the excess soil is not contaminated, a 
significant amount of excess soil is transported off-site and 
disposed in landfills, which results in increased costs to the 
redevelopment project. There is a growing awareness that off-
site disposal of excess soil in landfills, including marginally 
contaminated soil, is not sustainable and that excess soil 
should be viewed as a commodity or a product and not a 
waste. Government agencies in multiple countries have 
expressed concerns about implementing new environmental 
guidelines and regulations pertaining to the reuse of excess 
soil could undermine long-standing environmental policies and 
practices that were intended to protect human health and the 
environment.  In recent years, there is a growing interest by 
both government agencies and private-sector organizations in a 

number of countries to find new ways to promote the beneficial 
reuse of excess soil in a manner that can also protect human 
health and the environment. This presentation/paper is intended 
to compare policies and procedures that apply to the beneficial 
reuse of excess soil in three countries – Ireland, the United 
Kingdom and the United States.

Biography
Kenneth M. Haberman has over 35 years of experience specializing in the 
areas of environmental investigation and remediation and regulatory poli-
cy development.  Ken served as the President of Landmark Environmental, 
LLC from 2000 to 2015.  Ken is currently an Executive Vice-President.  Ken 
is a former Board Chair of Minnesota Brownfields, a non-profit organiza-
tion that promotes current brownfields initiatives. Prior to the establish-
ment of Landmark, Ken was a Vice-President at Barr Engineering Com-
pany.  Ken also worked for the Minnesota Pollution Control Agency for 
nearly 16 years, primarily as a manager in the Voluntary Investigation and 
Cleanup Program and the Superfund Program. Ken has a Master’s Degree 
in Environmental Studies from Bemidji State University and a Bachelor’s 
Degree in Biology and Earth Science from the University of Minnesota.  
Ken participated in the Fellowship Program at the University of Minnesota, 
Humphrey Institute of Public Affairs in 1999 and 2000.

khaberman@landmarkenv.com 

A comparison of approaches used to manage 
excess soil from brownfield sites – Ireland, 
the United Kingdom and the United States 
Kenneth M. Haberman
Landmark Environmental, LLC, USA

Kenneth M. Haberman, J Environ Res, Volume 2 

mailto:khaberman@landmarkenv.com


Environmental Science & Technology 2018

4 t h  E d i t i o n  o f  I n t e r n a t i o n a l  C o n f e r e n c e  

M a r c h  2 9 - 3 1  2 0 1 8  |  V i e n n a ,  A u s t r i a

Environmental Science 
& Technology

Page 38

Da
y 

2
Sc

ie
nt

ifi
c 

Tr
ac

ks
 &

 A
bs

tr
ac

ts



Environmental Science & Technology 2018

Session Introduction

Day 2
M a r c h  3 0 ,  2 0 1 8

S e s s i o n s
Renewable Energy | Environmental Health 
Science | Environmental Chemistry | Environment 
Technology and Innovation

Session Chair
Tahira Aziz Mughal

Lahore College for Women University, Pakistan

Title: Comparison of copper level in some wild edible mushrooms collected from Tunceli Province, 
Turkey
Muharrem INCE , Munzur University, Turkey

Title: Sedimentation and mixing analysis in cattle manure feedstock in a stirred tank of anaerobic 
digestion
Ali Reza Noorpoor, University of Tehran, Iran

Title: Assessment and optimization of a novel solar dual organic rankine cycle trigeneration system 
based on exergy and exergoeconmic analyses
Fateme Ahmadi Boyaghchi, Alzahra University, Iran

Title: Environmental and economical assessment of tree diversity in green space of lahore, pakistan 
Tahira Aziz Mughal, Lahore College for Women University, Pakistan



Environmental Science & Technology 2018Journal of Environmental Research
Page 40

March 29-31, 2018
Vienna, Austria

4th Edition of International Conference on

Environmental Science 
& Technology 2018

The consumptions of wild-growing edible mushrooms as a 
component of healthy human diet and they contain basic 

nutrients, high proteins, vitamins as well as minerals required 
for human growth and development. Because levels of essential 
elements especially copper are very important but are able to 
accumulate various toxic metals, this could represent a serious 
risk to consumer health. For instance, many people collect 
wild edible mushrooms in Turkey substantially contributing to 
food intake. They have also been reported to have medicinal 
properties. Some mushrooms have immunomodulatory, anti-
carcinogenic and anti-mutagenic properties and is still in use 
as a healthy food for the prevention of cancer. The heavy metals 
accumulation in macrofungi has been found to be affected by 
various factors including environmental. Environmental factors 
contain pH, amount of organic matter, soil metal concentrations, 
and fungal factors including mushroom species, development 
stages and biochemical composition. Copper is present in all 
tissues and is required for cellular respiration along with it is 
essential element in mammalian nutrition. Also Cu plays a vital 
role in central nervous system development and is a cofactor 
for countless enzymes. Serious damage can occur in case of 
excessive Cu intake to body, when it is not taken in sufficient 
quantity may result in incomplete development. In this study four 
wild mushrooms species as Agaricus campestris, Langermannia 
gigantea, Pleurotus eryngii var. eryngii, Pleurotus eryngii var. 
ferulae that collected from three different region of Tunceli were 
analyzed. Copper analysis was done using ETAAS and results 
were evaluated statistically by SPSS. When evaluated in terms of 
species Cu concentrations were similar statistically in Agaricus 
campestris and Langermannia gigantea, Pleurotus eryngii var. 
eryngii and Pleurotus eryngii var. ferulae. When evaluated from 
the point of view of the region, there is no difference in terms of 
copper concentrations in the regions. 
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It is necessary to move towards renewable energy resources, 
since the human has faced through global warming and fossil 

fuels depletion. Additionally, the livestock, agricultural and 
industrial activities have leaded to contamination of water, soil 
and atmosphere. With this in mind, anaerobic digestion (AD) is 
recognized as a cheap and easy approach for eliminating organic 
harmful materials, as well as generating energy. In the present 
study, an anaerobic digestion tank specialized for cattle manure 
was analyzed. Computational fluids dynamics (CFD) method 
was employed to estimate the behavior of the cattle manure 
feedstock, while agitating. Mixing, as well as sedimentation 
quality, was evaluated with respect to the concentration of the 
total solids in the fluid, which affected the rheological (non-
Newtonian) characteristics of the feedstock. The sedimentation 
of soil within the digesting tank was simulated via discrete 
phase model (DPM) and velocity gradient method. ANSYS Fluent 
commercial code was utilized to solve continuity and Navier-
Stokes, as well as turbulence, equations. The solver was steady 
state while analyzing both the mixing quality and sedimentation. 
By evaluating the achieved velocity and pressure fields, it is 
concluded that the mixing quality is appropriate for all the models 
with feedstock with total solid concentrations of 2.5% to 12.1%. 
However, the mixer is not efficient enough to avoid sedimentation. 
Finally, some recommendations for simulating the chemical 
reactions are presented for the future studies. 
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This research proposes and models exergetically and 
economically the novel trigeneration system made up a 

dual organic Rankine cycle (DORC) integrated with the solar flat 
plates. The proposed system is undertaken to deliver electricity 
power, heating and cooling effects. The desired system is 
equipped with an ejector cooling cycle to provide the cooling 
load. In order to enhance the system operation, copper oxide 
(CuO) nanoparticles are utilized inside the heat transfer medium 
in the solar subsystem. The impacts of several substantial 
design parameters are evaluated on the annual exergy efficiency 
as well as the total product cost rate of the system for various 
insolation for each month. Two groups of working fluids namely 
R1234yf-R245fa and R423A-R236fa are applied inside the 
DORC. Sensitivity analysis implies that the increment of the 
ejector outlet pressure has a positive effect on both exergetic 
and cost performance of the system for all studied working 
fluids. Additionally, an evolutionary algorithm is used to find the 
optimum exergetic and economic performance of the system. 
Optimization results show that the annual exergy efficiency and 
the total product cost rate are improved within 24.4% and 11.8%, 
respectively for R1234yf-R245fa and they are modified by about 
19.3% and 15.3%, respectively for R423A-R236fa. 
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