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Hetao Su, Fubao Zhou, Xiaolin Song, Ziying Qiang. Risk analysis of 
spontaneous coal combustion in steeply inclined longwall gobs using a 

scaled-down experimental set-up. Pages 1-12. 

Spontaneous coal combustion in longwall gobs which are formed via underground mining 
is responsible for the loss of coal resources and impairs the ecological environment. Few 
studies are focused on risk analysis of spontaneous coal combustion in steeply inclined 
longwall gobs with experiments. In this work, an inclination-adjustable longwall gob 
model was developed to analyze the effects of airflow direction and ventilation rate on 
the oxygen concentration in steeply inclined longwall gobs (inclination angles of ±55°). 
According to the oxygen concentration gradients, the Spontaneous Coal Combustion Risk 
Zone (SCCRZ) was drawn. Furthermore, a simple practical method was proposed to 
quantitatively determine the risk of spontaneous coal combustion in steeply inclined 
longwall gobs. The results show that the SCCRZ mainly focuses on the lower side 
regardless of airflow direction. When the working face airflow direction is from the lower 
side to the upper side, the risk of spontaneous coal combustion tends to be stable with 
increasing ventilation rate. In case of the opposite airflow direction, the risk of 
spontaneous coal combustion increases significantly with increasing ventilation rate. 

� Keywords: Airflow direction, Ventilation rate, Oxygen concentration, Risk zone, 
Maximum width, Quantitative risk analysis 

Parminder Kaur, Jai Prakash Kushwaha, Vikas Kumar Sangal. Evaluation 
and disposability study of actual textile wastewater treatment by 
electro-oxidation method using Ti/RuO2 anode. Pages 13-22 

Electro-oxidation (EO) treatment performance for actual textile wastewater using 
RuO2coated Ti electrode (Ti/RuO2) was studied, and effects of EO process parameters like 
pH, current (i) and electrolysis time (t) on percentage chemical oxygen demand removal 
(S1), percentage color removal (S2) and energy consumed (S3) were investigated. Box 
Behnken Design was used for experimental design and data analysis. Furthermore, 
pollutants oxidation method involved, direct and/or indirect oxidation, was also 
investigated. Safe disposability of treated wastewater was examined through 
spectrophotometric and GC–MS analysis by identifying eliminated organic compounds 
and transformation products in treated effluent. Moreover, operating cost (electrode and 
electricity cost) analysis was also performed to evaluate the economic feasibility of the 
process. At the optimum condition, the actual values of S1, S2 and S3 were found to be 
80.0%, 97.25% and 0.679 Wh, respectively. Kinetic study showed faster COD removal 



than color, revealing rate constant and R2 values for S1 and S2 to be 0.025 min−1 and 
0.015 min−1; 0.988 and 0.986, respectively. GC–MS analysis of the EO treated 
wastewater revealed that most of the organics were completely eliminated during EO 
process. The presence of chlorinated organic compounds and other transformation 
products with the already present compounds in untreated textile wastewater was also 
detected. 

� Keywords: Actual textile wastewater, COD removal, Color removal, Chlorinated 
organic compounds, Disposal, Electro-oxidation 

Jianyou Long, Huosheng Li, Daqian Jiang, Dinggui Luo, ...Diyun Chen. 
Biosorption of strontium(II) from aqueous solutions by Bacillus cereus 
isolated from strontium hyperaccumulator Andropogon gayanus. Pages 
23-30. 

The biosorption of strontium(II) from aqueous solutions using dead bacteria biomass was 
investigated in this study. Phylogenetic analysis based on 16S rDNA sequence 
demonstrates that the isolated strain belonged to Bacillus cereus. The bacteria exhibited 
the highest strontium sorption capacity at an initial pH of 5.0, contact time of 50 min, 
biomass dosage of 3.0 g L−1 and agitation speed of 120 rpm. The adsorption profile was 
better matched by Langmuir than Freundlich model. The maximum biosorption capacity 
obtained by Langmuir model was 58.79 mg g−1. Adsorption kinetics indicate that the 
pseudo-second order model was appropriate to describe the biosorption process. Fourier 
transform infrared (FT-IR) spectroscopy analysis indicates that the main functional 
groups responsible for biosorption of strontium(II) were hydroxyl, carboxyl and amino. 
The isolated bacteria B. cereus can be a great potential biosorbent to remove strontium 
ions from aqueous solutions. 

� Keywords: Bacillus cereus, Biosorption, Strontium, Adsorption kinetics, Heavy 
metals, Biosorbent 

Dayana Priyadharshini Stephen, Kannapan Bakthavatsalam Ayalur. 
Phycoremediation of phenolic effluent of a coal gasification plant by 
Chlorella pyrenoidosa. Pages 31-39. 

Batch experiments were carried out to investigate the degradation effect of Chlorella 

pyrenoidosa (KX686118) on the phenolic effluent of a coal gasification (CG) plant. The 
major pollutant present in the effluent is phenol (C6H5OH). The effect of C. 

pyrenoidosa on phenol degradation was analyzed by inoculating 1 g of wet biomass into 
four different phenolic effluent concentrations viz. 20, 40, 60 and 80% i.e. the total 
phenols concentration of 282 ± 1, 564 ± 1.5, 846 ± 2.2 and 
1128 ± 2 mg L−1 respectively. The experiments were performed under ambient 
temperature of 30 ± 5 °C at pH 8.0. The results indicated that 1 g of wet biomass per 
Liter of effluent could degrade more than 90% of phenol and other contaminants, for 
effluent concentrations up to 60%. Bio kinetic coefficients viz., k-reaction rate constant 
and Km-half-saturation constant were determined using Michaelis–Menten rate expression 
and found as k = 50 mg of phenol g−1(algae) day−1, Km = 347 mg L−1. The highest 
carbon fixation rate of 0.25 g L−1 day−1 was obtained with a 60% effluent concentration. 

� Keywords: Phenol, Biodegradation, Chlorella pyrenoidosa, Bio-kinetics, 
Wastewater treatment, Coal gasification 

Malvin Moyo, Vusumzi Emmanuel Pakade, Sekomeng Johannes Modise 

Biosorption of lead(II) by chemically modified Mangifera indica seed shells: Adsorbent 
preparation, characterization and performance assessment. Pages 40-51. 



In the wake of rising demand for water as well as widespread unavailability of resources 
for employment of conventional water treatment techniques, the use of adsorption 
involving agricultural waste derived biosorbents has become a desired alternative. 
However, in their natural state, these agro-biosorbents exhibit low sorption capacity 
thereby raising the need for physical and/or chemical modification for 
improvement. Mangifera indica (mango) seed shell powder was modified by treatment 
with sodium hydroxide solution followed by surface functionalization with 
ethylenediaminetetraacetic (EDTA) dianhydride. The natural and modified mango 
materials were characterized by Fourier transform infra-red spectroscopy (FTIR), 
elemental, thermogravimetric and X-ray diffraction analysis. The performance of the 
carboxyl functionalized mango biosorbent (CFMS) was tested against that of the alkali 
treated mango biosorbent (ATMS) for removal of lead(II) ions from aqueous solutions 
through batch adsorption experiments. Binding mechanism elucidation through FTIR and 
thermogravimetric analysis demonstrated chelation by the grafted EDTA ligands. The 
effects of contact time and initial lead(II) ion concentration were evaluated. The 
Langmuir, Freundlich and Dubinin–Radushkevich models were used to study the 
adsorption isotherms while the pseudo-first order, pseudo-second order, Elovich, 
Bangham’s and intra-particle diffusion models were used for the simulation of sorption 
kinetics. The isotherms were best simulated by the Langmuir model and the adsorption 
capacity of ATMS was 59.25 mg g−1whereas that of CFMS was 306.33 mg g−1. Sorption 
kinetics were well simulated by the pseudo-second order model. 

� Keywords: Biosorption, Mango seed shell, Alkali treatment, Carboxyl 
functionalization, Ethylenediaminetetraacetic dianhydride, Lead(II) 

Mohammad Nazrul Islam, Sun-Kook Jung, Ho-Young Jung, Jeong-Hun Park. The 
feasibility of recovering oil from contaminated soil at petroleum oil spill site using a 
subcritical water extraction technology. Pages 52-59. 

The effective disposal of oily solid waste has received widespread attention due to its 
complex combination of various petroleum hydrocarbons, water, heavy metals and solid 
particles. Removal/recovering oil from such waste can be a feasible option. In this study, 
a subcritical water extraction (SWE) process was used to remove and recover oil from oil-
contaminated soil. Under the experimental conditions (90 min extraction at 260 °C at the 
gauge pressure of 8 MPa and the water-to-soil ratio of 3:1), we achieved an oil removal 
efficiency of about 86% in the soil residue after extraction and we recovered 
approximately 39% of the oil. The possible presence of organic compounds in the 
recovered oil indicated by Fourier transform infrared spectroscopy (FTIR) spectra was 
consistent with the gas-chromatography and mass spectrometry (GC–MS) analysis, 
which was composed of various aromatic and aliphatic hydrocarbons. The 
physicochemical properties and heavy metal content of the recovered oil were also 
measured. The fuel characteristics of the recovered oil had similar fuel characteristics as 
commercial crude oil. These characteristics included density, specific gravity, element 
composition and heating value. The results showed that SWE treatment has the potential 
to remove and recover oil from oily contaminated soil. 

� Keywords: Extraction, Subcritical water, Contaminated soil, Oil removal, Oil 
recovery, TPH 

Marcelo T. Souza, Bianca G.O. Maia, Luyza B. Teixeira, Karine G. de 
Oliveira, ... Antonio P. Novaes de Oliveira. Glass foams produced from 
glass bottles and eggshell wastes. Pages 60-64. 

Glass foams were produced from discarded glass bottles (GB) and eggshells (ES) as 
foaming agent in contents between 1 and 30 wt%. The raw materials (GB, ES) were 
homogenized and uniaxially pressed (20 MPa). The obtained powder compacts were fired 
at 900 °C/30 min and characterized according to their chemical, physical and structural 



properties. The results (porosities between 60 and 95% with thermal conductivities 
between 0.177 and 0.055 W/m K and compressive mechanical strength between 0.15 
and 1.50 MPa) indicate that the obtained glass foams have potential for applications 
where thermal and acoustic insulation and non-flammability are the main technical 
requirements. 

� Keywords: Glass, Green material, Eggshell, Foams, Porous, Wastes 

Adel Oueslati, Adel Megriche, Ahmed Hannachi, Mohamed Elmaaoui. 
Performance study of humidification–dehumidification system operating 

on the principle of an airlift pump with tunable height. Pages 65-74. 

A new experimental set up for humidification–dehumidification operating on the principle 
of an air lift pump was experimented. Experimental work investigates the main operating 
parameters of a proposed desalination process working with an air humidification–
dehumidification method. The principal objective of this investigation was the 
determination of the humid air behavior through single stage of an airlift humidification–
dehumidification system. The experimental work studied the influence of the operating 
conditions such as the water temperature, the submerged ratio and the airflow rate on 
the performance of the setup. The experimental results show that the production rate of 
the system increases with the both increase of the brackish water temperature and the 
airflow rate. The productivity of the system is strongly affected by the brackish water 
temperature, airflow rate and slightly affected by the submerged ratio. Within the studied 
ranges, the maximum productivity of the system reached to 4.035 kg/h, at water 
temperature (Tw) = 85 °C and m˙a = 5 kg/h. A good agreement was achieved with 
productivity calculations. 

� Keywords: Air-lift, Humidification–dehumidification proces, Desalination 

Nima Khakzad, Pieter Van Gelder. Fragility assessment of chemical 

storage tanks subject to floods. Pages 75-84. 

In the context of natural-technological (natech) accidents, flood-induced damage of 
chemical facilities have received relatively less attention mainly due to the scarcity of 
experimental or high resolution field observations. In the present study, we have 
introduced a methodology based on load-resistance relationships to assess the 
vulnerability of process facilities in form of fragility functions. While logistic regression is 
used to develop fragility functions for different failure modes such as floatation, buckling, 
and sliding, Bayesian network is employed to combine the fragility functions, taking into 
account common causes and conditional dependencies. Although the application of the 
methodology has been demonstrated on atmospheric storage tanks, it can be applied to 
fragility assessment of a variety of chemical and process vessels. 

� Keywords: Natech accidents, Floods, Atmospheric storage tanks, Logistic 
regression, Bayesian network, Limit state equations 

Sazal K. Kundu, Jafar Zanganeh, Daniel Eschebach, Nader Mahinpey, 
Behdad Moghtaderi. Explosion characteristics of methane–air mixtures 
in a spherical vessel connected with a duct. Pages 85-93. 

� With the aim of exploring explosion characteristics of methane–air explosive 
mixtures in a ducted vessel, a 20 l spherical vessel connected with a 2813 mm 
long duct was employed. The experimental setup was comprised of a wafer check 
valve, which kept the methane–air mixture initially confined and opened at the 
time of explosion. The system introduced turbulence to the gas mixture during 
operation and pyrotechnic igniters were employed in the investigation. This 



approach assisted to obtain data that can be correlated with real world ducted 
explosion accidents where the explosion initiates in the presence of strong ignition 
energies and in turbulent states of methane–air mixtures. This study shows that 
the explosion severity can be very high in the turbulent field of methane–air 
mixture and in the presence of strong ignition energies. The pressure rise in the 
vessel and the flame speed along the length of the duct were found to be higher 
in the present study when compared to data obtained with quiescent methane–air 
mixtures and low ignition energies. The impact of the duct length and pyrotechnic 
igniters’ energy on reduced peak explosion pressure was characterised. The rate 
of pressure rise, a parameter linked to the burning rate, increased from the 
ducted to the vented configurations of the explosion test units. 

� Keywords: Ducted vessel, Process industry, Flammable gas, Methane explosion, 
Explosion pressure, Rate of pressure rise 

Venera Giurcan, Maria Mitu, Domnina Razus, Dumitru Oancea. Pressure 
and temperature influence on propagation indices of n-butane–air 

gaseous mixtures. Pages 94-101. 

The combustion of n-butane–air in a closed spherical vessel with central ignition was 
studied at various initial pressures within 0.3–1.3 bar and initial temperatures within 
298–430 K, by means of transient pressure-time records. The propagation indices of 
confined deflagrations in the quiescent stoichiometric mixture are reported: the peak 
explosion pressure, the explosion time, the maximum rate of pressure rise and the 
related severity factor. The measured propagation indices are compared with the 
propagation indices computed under the assumption of an adiabatic propagation. Based 
on explosion pressure variation with the initial temperature, the heat of combustion of n-
butane with air, corrected for the endothermic processes in the burned gas, was 
determined. 

� Keywords: Combustion, Closed vessel, n-Butane, Explosion pressure, Rate of 
pressure rise, Severity factor 

Alper Alver, Levent Altaş. Characterization and electrocoagulative 
treatment of landfill leachates: A statistical approach. Pages 102-111. 

The purpose of this research was to comprehensively evaluate the characterization and 
the optimization of electrocoagulation for sanitary landfill leachate treatment in 
Aksaray/Turkey. This is the first study conducted with regard to both the characterization 
and the electrochemical treatment of leachate in Aksaray province. For this purpose, 
leachate samples were collected in situ at a monthly interval for a period of 13 months 
and physicochemical parameters and heavy metals were monitored. Meteorological data 
were also recorded for the same sampling period to calculate the leachate production 
amount (LPA) and to correlate between the physicochemical parameters. The results 
were statistically analyzed by using Pearson correlations analysis, SPSS software. In the 
next step, the leachate was treated by the electrocoagulation (EC) method with 
aluminum and iron plate electrodes together in a laboratory-scale batch process. The 
effects of process variables such as current densities, time, and pH were investigated for 
chemical oxygen demand (COD) removal. Stepwise regression analysis was done for 
determining which variable, acting independently, best explains or predicts the variation 
in the removal efficiency of COD. As a result of this study, a feasible model containing 
variables of the electrocoagulation process on COD removal was derived using stepwise 
regression analysis. 

� Keywords: Landfill leachate, Water balance method, Electrocoagulation, 
Aluminum and iron electrodes, Statistical analysis, Pearson correlation, Stepwise 
regression 



Sawssen Hajji, Rabeb Ben Slama-Ben Salem, Marwa Hamdi, Kemel 
Jellouli, ... Sami Boufi. Nanocomposite films based on chitosan–
poly(vinyl alcohol) and silver nanoparticles with high antibacterial and 

antioxidant activities. Pages 112-121. 

The present study focused on the synthesis of chitosan–silver nanocomposite films 
(CSNFs) due to their potential application in various domains including wound dressing, 
packaging and water purification. Silver nanoparticles (Ag NPs) were generated in-situ by 
using UV-irradiation and chitosan (CS) as both reductant and stabilizer. FTIR spectra 
revealed that the primary amine and amide groups of chitosan have specific interactions 
with nanoparticles surface. The diameter of AgNPs ranged from 170 to 200 nm as 
determined by DLS and TEM observation. 

Furthermore, CSNFs were tested for their biological activities and results showed higher 
antioxidant and antibacterial activities than chitosan film, which increased with AgNPs 
amount, suggesting that surface structures of chitosan strongly influence the adsorption 
of AgNPs and the antimicrobial activities. These observations indicate that nanocomposite 
films have potential applications as anti-infectious wound dressing. Many studies 
reported the toxicity of AgNPs and their health and environmental risks. For that 
purpose, cytotoxicity of CS–AgNPs was performed by MTT assay on Chinese hamster 
ovary R(CHO-K1) cell lines. Results showed that CS–AgNPs have no-cytotoxicity effect, 
which suggests the possibility of CS–AgNPs uses in foods and biomedical applications. 

� Keywords: Chitosan, Silver nanoparticles, Nanocomposite films, Antioxidant and 
antibacterial activities, Cytotoxicity 

Honoré Dieudonné Bassala, Gustave Kenne Dedzo, Charles Baudouin 
Njine Bememba, Patrick Marcel Tchekwagep Seumo, Emmanuel 
Ngameni. Investigation of the efficiency of a designed 
electrocoagulation reactor: Application for dairy effluent treatment. 
Pages 122-127. 

Here we present a new electrocoagulation reactor operating with 20 aluminum electrodes 
in bipolar configuration mode. The disposition and the orientation of the electrodes (tilted 
to form an angle of 7° with respect to the horizontal direction) provide simple handling 
and efficient condition for electroflotation. The reactor has excellent electrical stability 
over time due to the good circulation that prevents the accumulation of flocs on the 
electrodes. Throughout the treatment, there is thus a good stability of the voltage 
measured at fixed current density. This reactor was used successfully for the treatment 
of a dairy effluent. During processing, the influence of key experimental parameters (the 
current density, the charge loading and the initial pH of the effluent) was studied on the 
reactor performances for the removal chemical oxygen demand (COD), phosphate ions 
(PO4

3−), suspended solids (SS) and turbidity. General trend observed in other 
electrocoagulation reactors operating with aluminum electrodes were obtained. Under 
optimal experimental conditions (current density of 0.65 Am−2, charge loading of 
0.59 Fm−3 and initial pH of 6), the removal efficiency was 80% for COD, 98% for 
phosphate and 100% for SS and turbidity. The energy consumption at these optimal 
conditions was very low (0.163 kWhm−3). Considering the relative easy handling of the 
reactor, the price of the aluminum electrodes and the energy consumption, we 
determined a cost associated to the dairy effluent used is 0.026 $ m−3. 

� Keywords: Electrocoagulation reactor, Water depollution, Bipolar aluminum 
electrode, Dairy effluent, Energy consumption, Pilot reactor 



Fatima Haque, Animesh Dutta, Mahendra Thimmanagari, Yi Wai Chiang. 
Integrated Haematococcus pluvialis biomass production and nutrient 
removal using bioethanol plant waste effluent. Pages 128-137. 

The integrated system of astaxanthin and microalgal biomass production, and 
wastewater treatment is a promising process. Haematococcus pluvialis is a suitable 
microalgae for this coupled system to achieve this dual purpose in a single approach. In 
this study, biomass production and nutrient removal from bioethanol plant wastewater 
by H. pluvialis were investigated. An air-lift photobioreactor was used to utilize the 
wastewater as well as a CO2-enriched gas supply. The maximum biomass density and 
maximum specific growth rate achieved were 4.37 ± 0.007 g/L and 0.317 day−1, 
respectively, by culturing H. pluvialis in an air-lift photobioreactor, supplemented with 
5% CO2 in air. Removal of 91.7% total nitrogen and 100% total phosphorous from the 
wastewater was achieved. The residual microalgal biomass, obtained after astaxanthin 
extraction (1.109 ± 0.009 mg/g DW), was characterized as a potential bioenergy 
feedstock due to its elevated higher heating value 15.6 ± 0.01 MJ/kg. Hence, 
integrating H. pluvialis cultivation with bioethanol effluent serves the combined purpose 
of wastewater treatment, CO2 utilization, and simultaneous production of astaxanthin, 
which has a potential market value of over USD 2000 per kg, and carbohydrate rich 
microalgal biomass, which can be applied to bioenergy production. 

� Keywords: Haematococcus pluvialis, Bioethanol wastewater, Air-lift 
photobioreactor, CO2 utilization, Astaxanthin, Bioenergy 

Mohammad Malakootian, Alireza Moridi. Efficiency of electro-Fenton 
process in removing Acid Red 18 dye from aqueous solutions. Pages 
138-147. 

The presence of dye in aqueous solutions can have carcinogenic and mutagenic effects on 
human health. This study examined the efficiency of the electro-Fenton process in 
removing Acid Red 18 azo dye from aqueous solutions. In this experimental study, a 
reactor with a useful volume of 500 mL and 2 electrodes made of iron were used. The 
factors affecting dye removal (pH, voltage, hydrogen peroxide concentration, initial dye 
concentration, type and concentration of electrolyte, distance between electrodes, and 
time) were examined. Results revealed that the considered parameters affected the 
efficiency of the process. The maximum removal efficiency rates for Acid Red 18 dye 
under optimal process conditions (pH 3, voltage of 30 V, hydrogen peroxide 
concentration of 1 ml/L, electrolyte concentration of 100 mg/L, and electrode distance of 
1 cm from each other) in synthetic and real solutions (wastewater from the Asia wool 
knitting factory) were found to be 99.9% ± 0.2% and 90.5% ± 1.7%, respectively. The 
electro-Fenton process with iron electrodes is a rapid and effective method for removing 
dye compounds from industrial wastewaters with a high efficiency. 

� Keywords: Electro-Fenton, Water, Wastewater, Acid Red 18, Hydrogen peroxide, 
Textile industries 

João F. Gomes, Katarzyna Bednarczyk, Marta Gmurek, Marek 
Stelmachowski, ... Rui C. Martins. Noble metal–TiO2 supported catalysts 
for the catalytic ozonation of parabens mixtures. Pages 148-159. 

Parabens are endocrine disrupting compounds (EDCs) used as antimicrobial and 
preservatives and are reaching natural water courses with dangerous consequences. The 
efficiency of several catalysts in catalytic ozonation compared to single ozonation was 
tested for a mixture of five parabens degradation. On catalytic ozonation noble metals 
(Pd, Pt, Ag, Au) supported on TiO2 were used, and their activity was compared with TiO2. 
Single ozonation was able to totally oxidize the initial parabens mixture using a high 



transferred ozone dose (TOD) (around 170 mg/L). However, the COD reduction was very 
low (25%). The combination of ozonation with the catalysts tested improved the 
parabens degradation and COD removal using lower TOD values. For best catalysts, 
0.5% Pt–TiO2 and 0.5% Pd–TiO2, total degradation of parabens was achieved for a TOD 
of 70 mg/L, which represents an ozone dose decrease by a factor of almost 3 in 
comparison to single ozonation. Moreover, these catalytic systems led to a COD and TOC 
removal of 36% and 18% respectively. The toxicity of the parabens solutions before and 
after treatments was evaluated using four different biological preparations. The initial 
parabens mixture was very toxic, but after treatment with all the conditions proposed 
the Vibrio fischeri luminescence inhibition and Asian clam mortality decreased while the 
germination index of Lepidium sativum increased. The studies made in a mammalian 
neuronal preparation, Wistar rat brain slices, indicate that the parabens mixture treated 
using single or catalytic ozonation had no effect on the measured neuronal ROS signals, 
unlike the raw mixture. Although total COD and TOC removal was not achieved, 
indicating the presence of refractory compounds, the toxicity analysis indicates that the 
transformation products are less environmentally harmful than parabens. These results 
show that, even using low catalyst loads, noble metals (especially Pt and Pd) can truly 
enhance ozone action over pollutants. 

� Keywords: Ozonation, Catalytic ozonation, Noble metals based catalysts, 
Parabens, Toxicity assessment, TiO2, Endocrine disruptor compounds 

Y.L. Cheryl-Low, H.V. Lee, S.B. Abd Hamid. Catalytic upgrading of bio oil 
model compound into polyol ester via green alginate catalyzed 

esterification reaction. Pages 160-169. 

Recent studies have successfully synthesized polyol ester of vegetable oil origin for the 
application of biolubriant, which though biodegradable, met with the challenge of food 
chain disruption. Therefore, biomass-derived bio oil is a potential alternative for the 
production of polyol ester in the application of biolubricant production. Due to its high 
oxygen content and low storage stability, further upgrading process such as esterification 
is necessary before bio oil is ready to be used as biolubricant. Acetic acid (AcA), a major 
component found in bio oil was used for the catalytic esterification with neopentyl glycol 
(NPG) in the presence of bio-polymer acid catalyst, aluminium alginate (Al-A) and ferric 
alginate (Fe-A). Surface morphological study reveals Al-A has higher surface area as the 
surface is rough and wrinkled as compared to the more compact surface of Fe-A. TPD-
NH3 shows acidity of Al-A is 1.5 times higher than Fe-A. Catalytic activity screening test 
showed that Al-A catalyzed esterification renders highest polyol ester yield of 100% 
(monoester: 40.2% and diester: 59.8%) under 15 wt% of catalyst, 6 h, 0.5:1 molar ratio 
of NPG:AcA and 100 °C, as compared to Fe-A catalyst. The presence of Lewis acid site 
from Al3+ ion played a major role in esterification process. In additional, the Al-A catalyst 
rendered significant reusability up to 3 consecutive cycles with ester yield above 85%. 

� Keywords: Neopentyl polyol ester, Lubricant base oil, Acid catalyst, Alginate, Bio 
oil upgrading, Catalytic esterification 

Sarah Belkacem, Souad Bouafia, Malika Chabani. Study of 

oxytetracycline degradation by means of anodic oxidation process using 
platinized titanium (Ti/Pt) anode and modeling by artificial neural 
networks. Pages 170-179. 

Electrolysis of 250 mL of OTC solutions (30 mg/L) were carried out in an undivided 
electrolytic cell in galvanostatic mode. We investigated the effect of operating parameters 
such as, nature (Na2SO4, NaNO3, KNO3 and NaCl) and dose of electrolyte support (20–
100nmM), solution pH (3–11) and current intensity (50–400 mA), on removal efficiency. 
The results showed that the anodic oxidation method can be used efficiently for OTC 



degradation and the optimal operating conditions were 40 mM of Na2SO4, pH 4.3 (natural 
pH of solution) and 300 mA. At these optimal conditions and after 180 min of treatment, 
more than 96% of the initial OTC concentration was removed and the corresponding 
specific energy consumption was 4.5 kWh/kg OTC. Subsequently, an artificial neural 
network (ANN) was developed to model the performance of anodic oxidation process 
based on experimental degradation data. The Levenberg–Marquardt back propagation 
algorithm with the sigmoid transfer function (logsig) at the hidden layer, and a linear 
transfer function (purelin) at the output layer were used. Single hidden layer with 14 
neurons presented the best values for the mean squared error (MSE) and the correlation 
coefficient (R), with respectively corresponding values of 0.0002 and 0.99. 

� Keywords: Oxyteracycline degradation, Anodic oxidation proces, Operating 
parameters optimization, Artificial neural network 

Zahra Hassanzadeh Siahpoosh, Majid Soleimani. Photocatalytic 
degradation of azo anionic dye (RR120) in ZnO-Ghezeljeh nanoclay 

composite catalyst/UV-C system: Equilibrium, kinetic and 
thermodynamic studies. Pages 180-193. 

This work presents the efficient photocatalytic decolorization of an anionic dye (RR120) 
by natural untreated Ghezeljeh nanoclay or “Geleh-Sar-Shoor” (means head-washing 
clay) and aqueous ZnO-natural Ghezeljeh nanoclay composite suspension catalysts. The 
physicochemical properties of these materials were determined by Fourier transform 
infrared spectroscopy (FT-IR), X-ray diffractometry (XRD), scanning electron microscopy-
energy dispersive spectrometer (SEM-EDS), X-ray fluorescence (XRF), cation exchange 
capacity (CEC) measurements, BET specific surface area and zeta potential. The UV 
radiation assisted decolorization/degradation kinetics of dye, has been studied and a 
number of parameters (amount of adsorbent, pH of the dye solutions, contact time, ionic 
strength, adsorbate medium temperature, and initial dye concentration) were optimized. 
The Ghezeljeh nanoclay exhibited a good ability during the photocatalytic reaction; the 
combination of nanoclay and ZnO made photooxidation more effective. The efficient 
photocatalytic removal of dye decreased with increasing pH or temperature and 
increased in the presence of inorganic salts; consequently, ZnO-Ghezeljeh clay 
nanocomposite is a suitable adsorbent to remove dyes from wastewater. Kinetic data 
revealed that the photocatalytic decolorization was controlled by the film diffusion, fitted 
by pseudo-first order model and followed with Langmuir isotherm. Calculation of ΔG0, 
ΔH0 and ΔS0 showed that the process was feasible, exothermic and spontaneous. 

� Keywords: Clay, Photocatalytic, ZnO, Kinetic, Thermodynamic, Catalyst 

Hana Chaloupecká, Zbyněk Jaňour, Jiří Mikšovský, Klára Jurčáková, 
Radka Kellnerová. Evaluation of a new method for puff arrival time as 
assessed through wind tunnel modelling. Pages 194-210. 

Deliberate or accidental gas leakages threaten people’s lives. Short-duration releases of 
gas are influenced by actual phase of turbulent atmospheric flow and therefore the study 
of these situations requires multiple repetitions of the leakage under the same mean 
conditions. Such a set of experiments was conducted in a wind tunnel on a scaled model 
of an idealized urban canopy created by rectangular buildings with pitched roofs 
organized into closed courtyards. Concentration time series of high time resolution were 
measured by a fast flame ionisation detector. The arrival time of gas from short-duration 
discharges was investigated at a few places of detection. This paper introduces a new 
method of defining gas arrival time, one not only applicable in the post-processing 
analysis but also in the operative stage. Moreover, it shows the results of other 
commonly used gas arrival time definitions (visual and dosage methods and a method 
utilizing the maximum detected concentration). It was explored both, the change in the 



arrival time value in individual realisations and places as well as the change in statistical 
values calculated from ensembles (mean, median, quartiles). Furthermore, the 
dependence of the definitions of arrival time on their parameters is discussed. 

� Keywords: Wind tunnel, Short-term gas leakage, Puff, Arrival time, Threshold, 
Dosage 

Niyi B. Ishola, Omowumi O. Adeyemi, Ayo J. Adesina, Victoria O. Odude, 
... Eriola Betiku. Adaptive neuro-fuzzy inference system-genetic 

algorithm vs. response surface methodology: A case of optimization of 
ferric sulfate-catalyzed esterification of palm kernel oil. Pages 211-220. 

Ferric sulfate-catalyzed esterification process for palm kernel oil (PKO), which had an 
initial acid value (AV) of 22 ± 0.1 mg KOH/g oil, was modeled using response surface 
methodology (RSM) and adaptive neuro fuzzy inference system (ANFIS). The process 
parameters investigated in the AV reduction of the oil were methanol-to-oil ratio (2:1–
3:1), catalyst loading (6–10 w/v) and reaction time (15–25 min) using Box Behnken 
design of RSM. The developed ANFIS and RSM models were both subjected to various 
statistical evaluation and they both showed high degree of accuracy based on the high 
values of coefficient of determination (R2) of 0.9662 and 0.9039 for ANFIS and RSM, 
respectively and low values of mean absolute error of prediction (MAE) 0.0506 and 
0.1506, and average absolute deviation (AAD) of 2.3665 and 7.1179 for ANFIS and RSM, 
respectively. To minimize the AV for the PKO, the process parameters investigated were 
optimized using RSM and ANFIS coupled with genetic algorithm (GA). Optimum values of 
methanol-to-oil ratio of 2.96:1, catalyst amount of 6 w/v and reaction time of 15 min 
with a corresponding AV of 1.05 mg KOH/g oil (95.2% AV reduction) were established 
using ANFIS-GA, while the values obtained using RSM were methanol-to-oil ratio of 2:1, 
catalyst amount of 6 w/v and reaction time of 25 min with a corresponding AV of 
1.54 mg KOH/g oil (93.0% AV reduction). Based on the statistical indicators employed 
for this work, ANFIS was a better prediction tool than RSM while GA outperformed RSM in 
the optimization of the esterification process. Ferric sulfate proved to be a good catalyst 
for PKO esterification. 

� Keywords: Esterification, Modeling, Optimization, Adaptive neuro-fuzzy inference 
systém, Response surface methodology, Heterogeneous catalyst 

Swapnila Roy, Suvendu Manna, Shubhalakshmi Sengupta, Antara 
Ganguli, ... Papita Das. Comparative assessment on defluoridation of 
waste water using chemical and bio-reduced graphene oxide: Batch, 

thermodynamic, kinetics and optimization using response surface 
methodology and artificial neural network. Pages 221-231. 

In this study, reduced graphene oxide was synthesized from tea solution (TPGO) and by 
hydrazine hydrate and was used for the treatment of fluoride containing waste water. 
The batch study indicated that bio-reduced graphene oxide (TPGO) showed fluoride 
removal capacity of 94.22% whereas in case of chemically reduced graphene oxide, the 
removal was 87.4% at optimized condition. In both cases, the equilibrium data were 
fitted well with Langmuir adsorption isotherm and the adsorption kinetic data followed 
the pseudo second order model. The performance of TPGO was further optimized with 
response surface methodology and artificial neural network (ANN) analysis. The two-
level, three-factorial (23) Central Composite Design (CCD) expert software was employed 
to find the optimum combination of process parameters for maximum fluoride adsorption 
capacity of TPGO. The exhausted TPGO was also regenerated using 1% sodium hydroxide 
solution and reused for the removal of fluoride present in solution. 



� Keywords: Fluoride, Bio-reduced graphene oxide, Response surface 
methodology, Regeneration study, Artificial neural network, Tea solution 

Sravanthi S., Dheenadhayalan R., Devan K., Madhusoodanan K. An 
inherently fail-safe electronic logic design for a safety application in 

nuclear power plant. Pages 232-243. 

In this paper, an inherently fail-safe electronic logic circuit is proposed. Further, the logic 
is investigated for safety critical application in a nuclear power plant with a very low 
unsafe failure probability requirement. The application involves control circuit for 
operation of solenoid valves based on the plant state, wherein the de-energization of 
certain solenoid valves is considered as a safe state. The inherent fail-safeness is 
achieved by processing the inputs as synchronized pulses rather than static digital levels. 
Pulse transformers are used at specific locations in the circuit so that energy transition to 
subsequent stages of the circuit is seized in case of a failure in the previous stage. Such 
pulse processing is selectively applied to those parts of the circuit for which fail-safe 
behavior of final control elements is expected. A Failure Mode Effect Analysis (FMEA) is 
performed for the circuit to systematically ensure that failure of components in 
postulated modes will result in the fail-safe state. A prototype circuit is built to verify the 
results obtained from FMEA. The inherency in the circuit is shown to possess a very low 
unsafe failure probability and quantitatively it is shown. The proposed technique is 
suggested as a diverse method to control, redundant instrumentation provisions usually 
provided for safety critical application. This method can be easily extended to similar 
industrial control involving combinational circuits with modifications. 

� Keywords: Fail-safe AND gate, Failure Mode Effect Analysis, Inherently fail-safe, 
Prototype Fast Breeder Reactor, Pulse processing and unsafe failure probability 

Joziane G. Meneguin, Murilo P. Moisés, Thirugnanasambandham 
Karchiyappan, Sergio Henrique Bernardo Faria, ... Sivakumar 
Venkatachalam. Preparation and characterization of calcium treated 

bentonite clay and its application for the removal of lead and cadmium 
ions: Adsorption and thermodynamic modeling. Pages 244-252. 

Bentonite clay is an effective adsorbent for decontamination and treatment of wastewater 
containing dangerous metal ions. In this study, natural and calcium calcined bentonite 
clay (CCBC) were investigated for the elimination of Lead (Pb2+) and Cadmium (Cd2+) 
ions from wastewater. BET-N2, X-ray diffraction and Zero point charge were used to 
examine the texture properties. Adsorption, equilibrium and kinetic data were 
experimentally obtained and modelled. Langmuir, Freundlich, Sips, Redlich–Peterson, 
Toth, Temkin and Dubinin–Raduskevick models were fitted to experimental isotherms. 
The Langmuir model shows better representation of the isotherms data for Pb ions and 
Dubinin–Raduskevick is better for Cd ions. The Results obtained allowed to conclude that 
the kinetic data was better represented by the pseudo second-order model for lead and 
cadmium adsorption. The ΔG negative values obtained for Pb2+ and Cd2+ adsorption onto 
clay confirm the spontaneous nature of the process. 

� Keywords: Bentonite, Adsorption, Lead, Cadmium, Equilibrium data, Modeling 

Amin Mojiri, Lou Ziyang, Wang Hui, Zakiah Ahmad, ... Hossein Farraji. 
Concentrated landfill leachate treatment with a combined system 
including electro-ozonation and composite adsorbent augmented 
sequencing batch reactor proces. Pages 253-262. 

A large volume of concentrated leachate is generated from leachate treatment via 
reverse osmosis. Concentrated leachate is a dark brown solution with high levels of 



pollutants. Treating concentrated leachate is extremely difficult, and thus, a combined 
treatment system is suggested. In the present study, concentrated landfill leachate was 
treated using a combined treatment technique that included electro-ozonation and a 
composite adsorbent augmented sequencing batch reactor (SBR) process. Central 
composite design and response surface methodology were utilized to investigate 
experimental data. Reaction time (30–120 min) and ozone concentration (40–120 mg/L) 
were selected as the independent variables. At an optimum reaction time (96.9 min) and 
ozone dosage (120.0 mg/L), the removal efficacies of chemical oxygen demand (COD), 
color, and nickel were 64.8%, 90.4%, and 52.9%, respectively, at original pH (7.3), as 
well as current and voltage of 4 A and 9 V, respectively. Ozone utilization ranged from 
0.3 kg to 1.4 kg COD removed per kg ozone consumed. After treatment at optimum 
electro-ozonation performance, concentrated leachate was transferred to the powdered 
composite adsorbent (P-BAZLSC) augmented SBR reactor (PB-SBR). PB-SBR improved 
the removal efficiency for COD, color, and nickel from 64.8% to 88.2%, from 90.4% to 
96.1%, and from 52.9% to 73.4%, respectively. 

� Keywords: Composite adsorbent, Concentrated leachate, Electro-ozonation, SBR, 
RSM 

Yingbo Dong, Hai Lin. Competitive adsorption of Pb(II) and Zn(II) from 

aqueous solution by modified beer lees in a fixed bed column. Pages 
263-269. 

Continuous fixed-bed column studies for Pb(II) and Zn(II) simultaneous removal from 
aqueous solutions were carried out by using the modified beer lees as an absorbent. The 
effects of weight of adsorbent in each depth of the bed, flow rate and initial concentration 
were examined. The results show that the adsorption capacity of Pb(II) and Zn(II) both 
increase with the increase in the influent concentration, and decrease with the increasing 
of the packing weight of adsorbent and flow rate. Under the optimum conditions with 
Pb(II) and Zn(II) concentration of 30 mg/L and 15 mg/L, the adsorbent’s packing weight 
of 4 g, and the flow rate of 1.0 mL/min, the adsorption capacity of Pb(II) and Zn(II) can 
reach 29.6 mg/g and 5.43 mg/g, respectively. The coefficients of Bed Depth Service Time 
and Yoon–Nelson models are all above 0.95, which is suitable to describe the continuous 
adsorption process of Pb(II) and Zn(II) by the modified beer lees and to predict effluent 
data in column operation under different experimental conditions. The results of EDX 
confirm that the Pb(II) and Zn(II) ions presence on the surface of the modified beer lees 
after adsorption process and the FTIR analysis identifies the hydroxyl, aliphatic acids and 
carboxyl functional groups as the active binding sites for Pb(II) and Zn(II) ions 
adsorption. 

� Keywords: Biosorption, Modified beer lees, Fixed-bed column, Pb(II), Zn(II) 

Burcu Palas, Gülin Ersöz, Süheyda Atalay. Photo Fenton-like oxidation of 
Tartrazine under visible and UV light irradiation in the presence of 

LaCuO3 perovskite catalyst. Pages 270-282. 

The catalytic performance of LaCuO3 in photo Fenton-like oxidation of the food dye, 
Tartrazine was tested under visible and UV light irradiation. The influence of the initial 
pH, the initial hydrogen peroxide concentration ([H2O2]o), the catalyst loading and the 
source of light irradiation on Tartrazine degradation and decolorization were investigated 
sequentially. The initial Tartrazine concentration was kept constant at 100 ppm and the 
experiments were carried out for 120 min (the first 30 min in darkness and the next 
90 min under visible or UV light irradiation). The optimum reaction conditions were 
determined as 50 °C of reaction temperature, 3 of pH, 8 mM of [H2O2]o, and 0.25 g/L of 
catalyst loading. Under the optimum conditions 46.6% degradation and 83.9% 
decolorization efficiencies were achieved under visible light irradiation whereas 64.4% 
degradation and 90.2% decolorization were accomplished under UV light irradiation. At 



the end of 120 min the copper leaching was determined to be 0.56 and 0.6 ppm under 
visible and UV light irradiation, respectively, and the toxicity were evaluated as 5.9% in 
terms of Lepidium sativum root growth inhibition under the optimum reaction conditions. 

� Keywords: Food dye, Photo Fenton-like oxidation, LaCuO3 perovskite, Tartrazine, 
Toxicity test, Advanced oxidation 

Yuvarajan Devarajan, Dinesh Babu Munuswamy, Arulprakasajothi 
Mahalingam. Performance, combustion and emission analysis on the 

effect of ferrofluid on neat biodiesel. Pages 283-291. 

The major drawbacks of using biodiesel as a neat fuel are low oxidation stability, high 
viscosity, lower thermal efficiency and higher NOx emission. Many studies have been 
attempted to reduce the drawbacks of biodiesel and to use it as a conventional fuel. The 
present work aims to reduce the problems associated with neat biodiesel using addition 
of non-polluting additives. Mahua oil has been chosen as a biodiesel due to its non-edible 
nature and properties similar to diesel. Mahua oil methyl ester (MOME) was prepared by 
conventional transesterification. Ferrofluid, comprising of magnetite of 14 nm size was 
added to the base fuel and is referred to as MOMEF (Mahua Oil Methyl Ester with the 
addition of Ferrofluid). The advantage of ferrofluid is that, unlike other additives, it can 
be extracted from the exhaust gas. Ferrofluid releases additional heat during the course 
of the combustion process which reduces its conventional drawbacks. Furthermore, it can 
be easily diluted to biodiesel and as a result it can collect the benefits of water-biodiesel 
emulsions. This fuel modification is expected to improve the properties of mahua oil 
methyl-ester and to eliminate problems associated with it. Performance, combustion and 
emission tests were carried out in a 21 kW power, four-stroke, twin-cylinder, direct-
injection, compression-ignition engine. Experimentally, it was observed that methyl 
esters of mahua oil can be combusted in an IC engine like other biofuels without any 
major modifications. Experiments were conducted with MOME and MOMEF and are 
compared with conventional diesel. The experimental analysis revealed an increase in 
brake thermal efficiency of about 5.27% and a decrease in brake specific fuel 
consumption of about 5.37%. In addition the HC, CO and NOx emissions were reduced 
by 10.8%, 6.44% and 9.49% respectively. 

� Keywords: Combustion, Performance, Emissions, Mahua oil, Ferrofluid, Ignition 
delay 

Minggao Yu, Shaojie Wan, Kai Zheng, Pinkun Guo, ... Zhuang Yuan. 
Influence on the methane/air explosion characteristics of the side 
venting position in a pipeline. Pages 292-299. 

To reduce the huge losses caused by natural gas explosions in transport pipelines, a 
small simulation pipeline with internal dimensions of 100 mm × 100 mm × 1000 mm was 
constructed, and the effects of the side venting position in the pipeline on methane 
explosion characteristics were studied. The experimental results showed that the venting 
effect of a side vent on flame propagation and explosion overpressure is not linearly 
increasing with shortening the distance between the side vent and the ignition point. The 
venting effect is significantly influenced by both the side venting position and the effect 
of an end vent. As the flame propagates upstream a side vent, the flame propagation is 
mainly affected by an end vent, and little affected by the side vent. Whereas when the 
flame propagates downstream the side venting position, the flame propagation velocity 
becomes to be gradually reduced by side venting effect. Besides, after a side vent is 
opened, the explosion overpressure is released by the side vent immediately, and the 
duration time of explosion overpressure is sensitive with the side venting position, but 
not in direct proportion with the peak overpressure. This illustrates the overpressure 
development affected by a side vent is influenced by both the side venting position and 
the interaction between the side vent and the end vent. 



� Keywords: Loss prevention, Methane explosion, Side vent, Explosion 
characteristic, Flame propagation, Overpressure 

Sule Camcioglu, Baran Ozyurt, Hale Hapoglu. Effect of process control on 
optimization of pulp and paper mill wastewater treatment by 

electrocoagulation. Pages 300-319. 

The objective of this study was to determine the effect of electrical conductivity, pH and 
temperature which were kept constant during treatment via an advanced control strategy 
on chemical oxygen demand, color, turbidity and total suspended solids removal and 
energy consumption. Central Composite Design matrices were formed for aluminum and 
iron electrode systems separately with different combinations of 5 independent variables 
(electrical conductivity, pH, temperature, current intensity and electrolysis time). 
Obtained results revealed that aluminum electrode system was found to be more 
effective than iron electrode system under controlled conditions. Comparison of 
uncontrolled and controlled studies at optimum values of aluminum electrode system 
showed an increase by 31.67% in chemical oxygen demand removal and a decrease by 
48.30% in energy consumption under controlled case. Results indicated that constant 
electrical conductivity, pH and temperature during electrocoagulation process of pulp and 
paper mill wastewater by means of a controller enhanced treatment efficiency. 

� Keywords: Advanced control stratégy, Electrocoagulation, Pulp and paper mill 
wastewater,Response Surface Methodology, Energy consumption 

Behrouz Hemmatian, Joaquim Casal, Eulàlia Planas. A new procedure to 

estimate BLEVE overpressure. Pages 320-325. 

Several methodologies, based on different thermodynamic assumptions and requiring 
substance properties and thermodynamic data, have been proposed in the literature for 
the prediction of the mechanical energy released by a Boiling Liquid Expanding Vapour 
Explosion (BLEVE) and the associated overpressure. A new method, simple and easy to 
use, is presented which only requires the vessel filling degree and the temperature at 
failure as input variables to estimate this energy. The polynomial approach has been 
used to obtain the equation corresponding to the diverse substances most commonly 
involved in these explosions. The comparison of the predicted values with experimental 
data shows a good agreement. 

� Keywords: Vessel explosion, Explosion energy, Blast overpressure, Pressure 
wave, Overpressure modellingm, Adiabatic irreversible expansion, Real gas 
behaviour 

Mingguang Zhang, Lei Ni, Juncheng Jiang, Wenxing Zhang. Thermal 

runaway and shortstopping of esterification in batch stirred reactors. 
Pages 326-334. 

This research deals with the thermal runaway and shortstopping of esterification process 
in batch stirred reactors. A series of experiments were carried out with RC1e, and an 
autocatalytic kinetic model of esterification process was established. The divergence 
criterion (DIV) which describes the trace of Jacobian matrix of temperature and reactant 
conversion was used to identify the thermal runaway boundary of esterification. 
Computational fluid dynamics (CFD) simulation was employed to illustrate the 
temperature distribution inside the reactor. The cooling temperature and agitation speed 
significantly affect the esterification runaway. CFD simulation of shortstopping runaway in 
esterification process with cooling diluent injection was established to study the effect of 
addition location and quantity of the cold diluent on shortstopping performance. 



� Keywords: Thermal runaway, Esterification, DIV criterion, Shortstopping, 
Computational fluid dynamics, Batch reactor 

Vipul R. Patel. Cost-effective sequential biogas and bioethanol 
production from the cotton stem waste. Pages 335-345. 

The objective of this study was to characterize and evaluate a wild inedible cotton waste 
as feedstock for bioenergy production. The conversion of organics of cotton stem into 
bioenergy could serve the dual role of renewable energy production and waste reduction. 
Composition analysis demonstrated that cotton stem is a suitable feedstock for both 
bioethanol and biogas production. Anaerobic digestion of cotton stem achieved 40.35% 
total biogas with 12.76% increased net CH4 volume compared to co-digestion of cotton 
stem with buffalo dung. Undigested cotton stem residues from anaerobic digestion were 
directly subjected to sequential alkali-acid pretreatment for conversion into ethanol with 
a yield of 325 L t−1 or 50% of theoretical yield. Mechanical and thermal energy 
consumption for pretreatment were determined the efficiency of sugar recoveries and net 
energy production values. Overall 2.88 ± 0.25 GJ more energy production in sequential 
anaerobic digestion-simultaneously saccharification fermentation (SSF) over direct SSF of 
cotton stem waste was observed. 

� Keywords: Biomethanation, Biogas, Bio-ethanol, Cotton stem waste, Agro-waste, 
GC–MS 

Yusef Omidi Khaniabadi, Riccardo Polosa, Rozalina Zlateva Chuturkova, 
Mohammad Daryanoosh, ... Parisa Naserian. Human health risk 

assessment due to ambient PM10 and SO2 by an air quality modeling 
technique. Pages 346-354. 

Exposure to air pollutants may be an important environmental risk factor for human 
health. The main objective of this study was to assess the health impacts of exposure to 
particulate matter of aerodynamic diameter ≤10 μg (PM10) and to sulfur dioxide (SO2) 
using the AirQ2.2.3 software developed by the WHO European Center for Environment 
and Health. Daily concentrations of PM10 and SO2 were used to assess the health effects. 
With regard to the mortality, the results showed that 3.9% (95% CI: 3.3–4.5%) of total, 
4.2% (95% CI: 2.7–9.05%) of cardiovascular, and 6.2% (95% CI: 4.2–16.9%) of 
respiratory mortality were related to PM10 concentrations above 10 μg/m3, respectively. 
In addition, 1.7% (95% CI: 1.3–2.06%) of total, 3.4% (95% CI: 0.78–5.0%) of 
cardiovascular, and 2% (95% CI: 2.5–5.7%) of respiratory death were attributed to 
SO2 levels higher than 10 μg/m3, respectively. Given these findings, urgent policy 
decisions are needed to reduce the death caused by air pollution, and better 
quantification studies are recommended. 

� Keywords: Health risk, AirQ software, Mortality, PM10, SO2 

Juliana Tolfo da Fontoura, Guilherme Sebastião Rolim, Marcelo 
Farenzena, Mariliz Gutterres. Influence of light intensity and tannery 
wastewater concentration on biomass production and nutrient removal 

by microalgae Scenedesmus sp. Pages 355-362. 

Due to the absorption capacity of nutrients by microalgae, their uses for industrial 
wastewater treatment have shown increasing interest in research. Tannery wastewaters 
have high organic content and are rich in nitrogenous compounds which are essential for 
microalgae cultivation. Thus, the aim of this study was to use tannery wastewater as 
alternative cultivation medium for microalgae biomass production aiming to treat this 
effluent. Biomass production and removal of ammoniacal nitrogen, phosphorus and 
chemical oxygen demand by the microalgae Scenedesmus sp., cultivated in tannery 



wastewater, was studied under different wastewater concentrations (between 20% and 
100%), light intensity (between 80 and 200 μmol photons m−2

  s−1) at temperature of 
25 °C and constant aeration. The results showed that the adaptation of microalgae for 
this nutrient source was effective. The cultivation of Scenedesmus sp. showed maximum 
biomass concentration (0.90 g L−1) and maximum removal of ammoniacal nitrogen 
(85.63%), phosphorus (96.78%) and COD (80.33%) at a tannery wastewater of 88.4% 
and light intensity of 182.5 μmol photons m−2 s−1. 

� Keywords: Tannery wastewater, Light intensity, Microalgae, Ammoniacal 
nitrogen, Phosphorus, COD, Scenedesmus sp. 

Kundan Samal, Rajesh Roshan Dash, Puspendu Bhunia. Performance 
assessment of a Canna indica assisted vermifilter for synthetic dairy 

wastewater treatment. Pages 363-374. 

Two lab-scale vertical flow vermifilter were designed, one aided with Canna 

indica (MAVF) and the other without it (VF), but Eisenia fetida was inserted in both the 
systems. The experimental phase continued for ten weeks with a hydraulic loading rate 
of 0.65 m3 m−2 day−1. Results indicated that MAVF possess maximum organic and 
nitrogen degradation capacity during the treatment process and it was working steadily 
without sign of clogging, but vermifilter without macrophyte (VF) was clogged within the 
first few weeks of its operation. Removal efficiencies of BOD were 80.6% for MAVF and 
71% for VF, while for COD it was 75.8% and 66.1%, respectively. TSS removal for MAVF 
and VF was found to be 84.8% and 73.8%, respectively, but TDS removal was 
insignificant in both the filters. Interlayer analysis presented that maximum organics and 
solids removed in the 1st layer or worm active zone. MAVF removed 42.6% TN, and 
effluent NH4

+-N concentration in MAVF and VF were as low as 8.4 mg/L and 13.2 mg/L, 
respectively. However, TP concentration in effluent increased gradually may be due to 
the actions of phosphorus solubilizing microorganisms (PSM) and phosphatase enzymes 
secreted by earthworm. Growth characteristics of C. indica and E. fetida were also 
observed during the experimental period. Different physical and biochemical changes in 
soil due to plant and earthworm activity were analysed through FTIR, SEM and humic 
component analysis. The performance of MAVF was found to be superior to VF with high 
longevity. 

� Keywords: Macrophyte assisted vermifilter, Chemical oxygen demand, Canna 

indica, Eisenia fetida, Humic substance, Vermibed, Vermifilter 

Tov Elperin, Andrew Fominykh, Itzhak Katra, Boris Krasovitov. Modeling 

of gas adsorption by aerosol plumes emitted from industrial sources. 
Pages 375-387. 

Adsorption of trace atmospheric gases by aerosol particles contributes to the evolution of 
concentration distribution of the trace constituents and can affect subsequent chemical 
reactions in the atmosphere. We suggest a two dimensional model of adsorption of trace 
atmospheric constituents by aerosol particles in air pollution plume emitted from an 
industrial source. The model is based on an application of theory of turbulent diffusion in 
the atmospheric boundary layer (ABL) in conjunction with plume dispersion model and 
model of gas adsorption by porous solid particles. The wind velocity profiles used in the 
simulations were fitted from our data previously obtained in field measurements 
conducted in the Northern Negev (Israel) using the experimental wind mast. The 
developed model allows analyzing spatial and temporal evolution of adsorbate 
concentration in the gaseous phase as well as in the particulate matter. The adsorbate 
concentration distributions are calculated for the particulate matter PM2.5–10, which is 
typical for industrial emissions. Analysis is performed for different meteorological 
conditions and atmospheric stability classes. It is shown that the concentration of gases 



adsorbed by aerosol plume strongly depends on the level of atmospheric turbulence. The 
obtained results are compared with the available experimental data. 

� Keywords: Gas adsorption, Air pollutants, Mass transfer, Turbulent diffusion, 
Aerosol particles, PM2.5–10, Wind velocity measurements 

K.G.V.K. De Silva, M.Y. Gunasekera, A.A.P. De Alwis. Derivation of a 
societal risk acceptance criterion for major accident hazard installations 
in Sri Lanka. Pages 388-398 

The usage of risk acceptance criteria for preventing major accident hazards (MAH) in 
chemical industrial installations is not widely practiced in Sri Lanka at present. This paper 
attempts to derive a societal risk acceptance criterion for MAH installations in the Sri 
Lankan context. In the absence of a precedent for a “societal risk acceptance criteria” in 
Sri Lanka a reference criteria or baselines were developed initially based on historical 
data using an empirical deductive approach. Disasters resulting from natural and 
technological events were considered. The level of risk is presented in the form of a 
Cumulative Frequency, F (N) vs Fatalities, N curve or FN curve. Two FN curves for natural 
disasters were compared with one FN curve for technological disasters to select a suitable 
reference or baseline. The selected baseline was then compared with internationally 
accepted societal risk acceptance criteria for the two major characteristics of the criteria 
line, slope and anchor point. Based on this comparison a line having a slope of −1 and an 
anchor point of (10, 10−4) is proposed as an initial estimate for the societal risk 
acceptance criterion. 

� Keywords: Chemical process industry, Major accident hazard, Societal risk, Risk 
acceptance criteria, FN curve, Risk aversion, Disasters 

María Dolores Víctor-Ortega, Harsha C. Ratnaweera. Double filtration as 

an effective system for removal of arsenate and arsenite from drinking 
water through reverse osmosis. Pages 399-408. 

Arsenic is one of the most dangerous inorganic pollutants present in drinking water, 
which is released both from certain human activities and naturally from the Earth’s crust. 
Arsenic is usually present in water in two oxidation states, as arsenite (As(III)) or 
arsenate (As(V)). Arsenate is usually easier to remove than arsenite. Therefore, the goal 
of this study is to check the potential use of double filtration for improving As(III) 
removal and to investigate if something happens with membrane, with arsenic solution, 
or both, after first filtration of As(III). With this objective, reverse osmosis experiments 
under specific conditions were conducted to get information about As(III) and As(V) 
removal efficiencies. Concretely, it was studied the effect of double filtration of arsenic on 
membrane surface and solution. Moreover, it was investigated the possible 
competitiveness between arsenic species as well as the occurrence of oxidation and aging 
effects. Results confirmed that double filtration is an efficient method to treat water that 
contains arsenite since filtration process might cause permanent changes on the physical 
structure of this specie, which led to an improvement of As(III) removal efficiency after 
2nd filtration (removal efficiencies around 95%). Finally, total arsenic content of the 
treated water after 2nd filtration fulfilled with the maximum legislated level for drinking 
water (10 μg L−1). 

� Keywords: Arsenic removal, Double filtration, Drinking water, FilmTec 
membrane, Reverse osmosis, Membrane Technology 

Umra Khan, Rifaqat Ali Khan Rao. Dactyloctenium aegyptium biomass 
(DAB)-MMT nano-composite: Synthesis and its application for the bio-
sorption of Cu(II) ions from aqueous solution. Pages 409-419. 



Dactyloctenium aegyptium biomass (DAB), a novel plant based material was modified 
with Montmorillonite (MMT) clay to form DAB-MMT nano-composite as an adsorbent for 
the removal of Cu(II) ions from the aqueous solution. The surface morphology of the 
adsorbent was characterized by using scanning electron microscopy (SEM), Energy 
dispersive X-ray spectroscopy (EDX) and FTIR Fourier transform-infrared spectroscopy 
(FT-IR) analysis. The adsorption equilibrium was reached in 60 min and the optimum pH 
for adsorption was found to be 6. Equilibrium isotherm data were analysed using 
Langmuir, Freundlich, Temkin and Dubinin–Radushkevich (D–R) isotherm models at 30, 
40 and 50 °C and were best followed at 30 and 40 °C. Maximum adsorption capacity (qm) 
as calculated from Langmuir isotherm was found to be 18.51 mg g−1. Adsorption kinetics 
of Cu(II) onto DAM-MMT nano-composite was also studied using pseudo-first order, 
pseudo-second order and intra particle diffusion model over a wide range of 
concentration (10–100 mg L−1) and the adsorption of Cu(II) followed pseudo-second 
order kinetics showing that chemisorption process was involved. The thermodynamics 
parameters showed that the process was endothermic and spontaneous. The 
breakthrough and exhaustive capacities were found to be 10 mg g−1 and 
25 mg g−1 respectively. 

� Keywords: Dactyloctenium aegyptium, MMT, Adsorption, Cu(II), Breakthrough 

Mutala Mohammed, Ismail Ozbay, Ertan Durmusoglu. Bio-drying of green 

waste with high moisture content. Pages 420-427. 

In this study, the effect of bio-drying process on green waste was investigated. Four 
different sets of bio-drying processes were conducted and the impact of bulking agent 
(BA) evaluated. The laboratory experiment consisted of a 0.8 m3 bio-drying reactor 
equipped with a matrix temperature measuring and air supply system. A 50 kg of green 
waste was placed in the reactor with an uninterrupted airflow rate of 0.3 m3/kg h. The 
results obtained indicated that the bio-drying process reduced the moisture content (MC) 
of waste with BA by 27% more than green waste alone after 7 days. Thus, allowing the 
production of bio-dried waste with a net calorific value of 6265 kJ/kg wet weight, 54% 
higher than its initial value with 37% decrease in weight in the original mass of the 
waste. Although on the average, bio-drying of green waste alone showed significant 
reduction in volume (87%), weight (54%) and increase in calorific value (118%), bio-
dried matrix with BA was the most preferred option since the process produced no 
leachate and generated the highest calorific value. 

� Keywords: Bio-drying, Green waste, Bulking agent, Moisture content, Calorific 
value 

Yasemin Çalışkan, H. Cengiz Yatmaz, Nihal Bektaş. Photocatalytic 

oxidation of high concentrated dye solutions enhanced by hydrodynamic 
cavitation in a pilot reactor. Pages 428-438. 

In this study, the degradation of high concentrated azo dye solutions was investigated by 
innovative hybrid process of hydrodynamic cavitation (HC) and photocatalysis in a pilot 
reactor. HC, photocatalytic, HC + UV and HC + photocatalytic processes were studied for 
decolorization of RR180 dye solutions. HC + photocatalysis together showed better 
mineralization at 5 bar of inlet pressure compared to stand-alone HC and photocatalysis. 
Synergetic coefficients were calculated for COD and TOC removal as 1.48 and 1.17, 
respectively. TiO2 and ZnO were tested as catalyst type for the hybrid process and ZnO 
was selected for further experiments on account of better color, COD and TOC removals. 
Different catalyst loading (0.5–1.5 g/L) was also investigated and 1 g/L of ZnO was found 
as an optimal loading amount. Increasing initial RR180 dye concentration resulted in 
decreasing degradation efficiency. Additionally, degradation of different azo dye solutions 
with two different chemical structures (reactive and direct dyes) was examined with 



optimum conditions. Tandem operating of hydrodynamic cavitation and photocatalytic 
processes was efficiently exposed for the treatment of recalcitrant textile dye effluents. 

� Keywords: Hydrodynamic cavitation, Photocatalysis, Azo dye, Hybrid treatment, 
ZnO, TiO2 

Elham Torabian, Mohammad Amin Sobati. New models for predicting the 
flash point of mixtures containing different alcohols. Pages 439-448. 

n the present study, new empirical models have been proposed to predict the flash point 
of mixtures containing different alcohols. The models predict the flash point of mixtures 
as a function of molar composition and the flash point of pure compounds composing the 
mixture. The models have been developed by the generalization of the available 
correlations for the prediction of the flash point of petroleum blends using the 
Levenberg–Marquardt algorithm. 633 experimental data on the flash points of 61 
different binary mixtures containing alcohols along with different compounds such as 
alkanes, alcohols, ketones and esters was used for the model development. The average 
absolute relative deviation (AARD) of the optimized models over all binary experimental 
data is 1.29% and 1.22% for the first and second developed models, respectively. The 
capability of the developed models has been examined by predicting the flash point of 4 
different ternary mixtures containing 221 experimental data points. 

� Keywords: Binary mixtures, Multi-component mixtures, Simple estimation 
method, Flash point prediction, Blending index, Levenberg–Marquardt algorithm 

Yi Wen Phuan, Harun Mohamed Ismail, Sergi Garcia-Segura, Meng Nan 
Chong. Design and CFD modelling of the anodic chamber of a continuous 
PhotoFuelCell reactor for water treatment. Pages 449-461. 

A continuous PhotoFuelCell (PFC) reactor was proposed, designed and modelled using 
computational fluid dynamics (CFD). The important PFC reactor parameters such as 
hydrodynamics, radiation field and surface kinetics were modelled using the CFD model 
in order to simulate the events within the PFC reactor. Additionally, the formulated CFD 
model was used to predict the performance of the anodic chamber of PFC reactor by 
varying the inlet, outlet and photoanode positions prior to selecting the optimum design 
for real physical PFC reactor fabrication. The effect of variation in flow distribution over a 
wide range of Reynolds (Re) numbers, 200 < Re < 8000 was also studied. Results 
showed that the performance of anodic chamber was dependent on the benzoic acid 
concentration, light irradiance reaching the photoanode surface, reactor configuration 
and hydrodynamics condition. It was also found that the PFC reactor design with the inlet 
position at the top, photoanode located opposite the inlet and with fluid flow under 
laminar regime attained the highest benzoic acid degradation rate. In conclusion, CFD 
simulations of PFC reactor can thus provide insights into the PFC reactor design and 
variation of hydrodynamics condition for effective water treatment in the anodic chamber 
and simultaneous solar hydrogen production in the cathodic chamber. 

� Keywords: Computational fluid dynamic (CFD), Hydrodynamics, Degradation, 
PhotoFuelCell, Radiation field, Surface kinetics 

Olga Muter, Ingus Perkons, Visvaldis Svinka, Ruta Svinka, Vadims 
Bartkevics. Distinguishing the roles of carrier and biofilm in filtering 
media for the removal of pharmaceutical compounds from wastewater. 
Pages 462-474. 

Pharmaceutical compounds (PCs) represent a large group of micropollutants in 
wastewaters (WW) worldwide. Many PCs are resistant to conventional WW treatment. 



Moreover, for some PCs the removal process is reversible. The aim of this study was to 
test three newly developed ceramic carriers for biofilm formation and PCs removal. The 
testing of untreated WW samples by liquid chromatography coupled to Orbitrap mass 
spectrometry allowed to detect the occurrence of 18 PCs in the range from 26 ng/L to 
20,688 ng/L, with the highest concentrations found for caffeine. Besides, among PCs with 
concentrations above 1,000 ng/L, ibuprofen (19,234 ng/L), naproxen (1,405 ng/L), 
xylazine (1,366 ng/L), and diclofenac (1,311 ng/L) were found. Two aliquots of municipal 
WW were treated on laboratory scale by contacting with the filtering medium for 2 h and 
7 days. The majority of PCs detected in WW were removed more effectively during the 
first 2 h when using filtering media coated with a previously developed biofilm derived 
from activated sludge. The removal of PCs from the second portion of WW by the biofilm-
coated filtering media over 7 days was comparable to the results obtained over 2 h. 
Particular attention was paid to the reversible occurrence of some PCs in WW. Thus, a 
higher number of PCs with negative removal yield was observed when using filtering 
media without biofilm, as compared to the biofilm-coated media, namely, losartan, 
ketoprofen, valsartan, atorvastatin, and naproxen. However, sulfamethoxazole showed 
an increased concentration in WW after 7 days in contact with biofilm-coated media. An 
increase of diclofenac in WW after 7 days incubation was detected regardless of the 
presence of biofilm. One of three ceramic materials tested, i.e., oxide ceramics sintered 
at 1700 °C from alumina, kaolin, and silica demonstrated the best results in terms of 
minimizing the reversible occurrence of PCs in WW. 

� Keywords: Biofilm, Ceramics, Filtration media, Negative Removal Yield, 
Pharmaceutical residues, Wastewater 

Negin Ghaemi, Sina Zereshki, Saeid Heidari. Removal of lead ions from 
water using PES-based nanocomposite membrane incorporated with 

polyaniline modified GO nanoparticles: Performance optimization by 
central composite design. Pages 475-490. 

In this paper, an in-L polymerization technique was employed to functionalize GO 
nanoparticles using polyaniline (PANI). In this regard, nanocomposite membranes were 
prepared by embedding PANI@GO nanoparticles into matrix of PES membrane, and 
characterized by measuring permeability, porosity, mean pore size and water contact 
angle as well as by the use of scanning using SEM and AFM. Moreover, response surface 
method, based on central composite design (CCD) experimental plan, was utilized to 
analyze, to model and to optimize the efficacy of membranes in removal of Pb2+ from 
water. In general, addition of nanoparticles into the membrane matrix decreased its 
permeability, porosity and hydrophilicity; however, lead removal increased noticeably. To 
add to that, it should be noted that decreasing the feed concentration and increasing the 
solution pH caused an increment in lead removal from water, and nanocomposite 
membrane fabricated by 0.25 wt.% of nanoparticles successfully removed almost all 
Pb2+ from water. In order to investigate the adsorption mechanism, the isotherm model 
and the kinetic of adsorption were experimented, and based on the outcomes, the 
Langmuir isotherm and pseudo-first order kinetic offered the most appropriate models for 
fitting the adsorption of Pb2+ ions onto the membrane. As a further point, results of 
reusability tests indicated the ability of membrane in removal of lead ions from water 
after several sequential adsorption-desorption tests. 

� Keywords: Nanocomposite membrane, Graphene oxide, Polyaniline, Lead ion 
removal, Adsorption, Central composite design (CCD) 

Kai Wang, Shuguang Jiang, Zhengyan Wu, Hao Shao, ... Chuanbo Cui. 
Intelligent safety adjustment of branch airflow volume during 

ventilation-on-demand changes in coal mines. Pages 491-506. 



In view of the frequent ventilation-on-demand (VOD) changes of branches during 
intensive production in coal mines, the models for regulating the ventilation resistance of 
associated branches and ventilator frequency were established. Automated ventilation 
system adjustment software has been developed by monitoring the air volume of the 
minimum remainder branch in the network, and all air volumes of the branches in the 
network can be obtained by inverse calculation of associated branches. When the VOD of 
branches changes, the best regulating branch in the ventilation network is selected by a 
cellular automation (CA) model, and the ventilation resistance is determined by 
ventilation network calculation. It is also possible to calculate the total air volume of the 
ventilation system, according the VOD of the branch to calculate the ventilator frequency. 
Advanced simulation regulating results are verified by ventilation network calculation. 
The ventilation resistance of associated branches, ventilator frequency, and joint 
regulation are simulated by the automated ventilation system adjustment software. 

A pipe network ventilation parameter monitoring system is designed and developed 
based on typical ventilation network models. We confirm the VOD of the branch based on 
the absolute gas emission volume prediction model and then establish a regulating model 
for the ventilation resistance of associated branches and the ventilator frequency. 
Considering the fire and explosion risks associated with gas, CO2 is instead released to 
simulate gas emission in the experiment; gas concentration is controlled by the 
ventilation resistance of associated branches and ventilator frequency. These results 
verify that CO2 concentration is kept below the threshold value by increasing the air 
volume of the branch, the feasibility of the ventilation system, and regulating the VOD of 
the branch; additionally, they provide theoretical guidance for adjusting ventilation 
branch quantity by the association branches of ventilation resistance and ventilator 
frequency. 

� Keywords: Ventilation-on-demand, Ventilation resistance adjustment of 
branches, Frequency regulation, Joint regulation, Cellular automaton, Advanced 
simulation, Ventilation network 

Mohammad Yazdi, Sohag Kabir. A fuzzy Bayesian network approach for 

risk analysis in process industries. Pages 507-519. 

Fault tree analysis is a widely used method of risk assessment in process industries. 
However, the classical fault tree approach has its own limitations such as the inability to 
deal with uncertain failure data and to consider statistical dependence among the failure 
events. In this paper, we propose a comprehensive framework for the risk assessment in 
process industries under the conditions of uncertainty and statistical dependency of 
events. The proposed approach makes the use of expert knowledge and fuzzy set theory 
for handling the uncertainty in the failure data and employs the Bayesian network 
modeling for capturing dependency among the events and for a robust probabilistic 
reasoning in the conditions of uncertainty. The effectiveness of the approach was 
demonstrated by performing risk assessment in an ethylene transportation line unit in an 
ethylene oxide (EO) production plant. 

� Keywords: Hazard analysis, Fault tree analysis, Bayesian networks, Fuzzy set 
theory, Process industry, Risk analysis 

Nematollah Jaafarzadeh, Gelavizh Barzegar, Farshid Ghanbari. Photo 
assisted electro-peroxone to degrade 2,4-D herbicide: The effects of 
supporting electrolytes and determining mechanism. Pages 520-528. 

In this work, photoelectro-peroxone (PEP) was utilized for the degradation of 2,4-
dichlorophenoxyacetic acid (2,4-D). The influential operating parameters were studied 
and their results showed that complete degradation took place at pH = 7.0, applied 
current of 350 mA, 42.3 mg/L O3 and 25 min reaction time. The first-order kinetic model 



was fitted for 2,4-D degradation with the rate constant of 0.169 min−1. PEP showed a 
synergistic performance compared to individual and binary systems. The results of effect 
of supporting electrolytes showed that chloride, dihydrogen phosphate, nitrate and 
bicarbonate had an inhibitory effect on 2,4-D degradation. The presence of transition 
metal especially ferrous ion enhanced the degradation rate constant significantly. 
Activated carbon fiber cathode exhibited high function in 2,4-D degradation and 
H2O2 electrogeneration compared to graphite felt and stainless steel. PEP performance in 
divided cell showed that the main reaction occurred at the cathode compartment. 
Scavenging experiments showed that hydroxyl radical and singlet oxygen participated in 
degradation reaction. The presence of UV and ferrous ion increased the role of hydroxyl 
radical in the degradation of 2,4-D. Mineralization study indicated that 58.9% of total 
organic carbon (TOC) was removed during 30 min electrolysis. This result proved that 
PEP process was an effective and promising process for the degradation of refractory 
organic pollutant. 

� Keywords: Photoelectro-peroxone, 2,4-Dichlorophenoxyacetic acid, Advanced 
oxidation processes, Ozone, Herbicide, Cathodic reactions 

Sunday A. Adedigba, Faisal Khan, Ming Yang. Dynamic failure analysis of 
process systems using neural networks. Pages 529-543. 

Complex and non-linear relationships exist among process variables in a process 
operation. Owing to these complex and non-linear relationships potential accident 
modelling using an analytical technique is proving to be not very effective. The artificial 
neural network (ANN) is a powerful computational tool that assists in modelling complex 
and nonlinear relationships. This relationship has good potential to be generalized and 
used for subsequent failure analysis. 

This paper integrates ANNs with probabilistic analysis to model a process accident. A 
multi-layer perceptron (MLP) is used to define the relationship among process variables. 
The defined relationship is used to model a process accident considering logical and 
casual dependence of the variables. The predicted accident probability is subsequently 
used to estimate the likelihoods of failure to the process unit. A backward propagation 
technique is used to dynamically update the variable states and the failure probabilities 
accordingly. 

Integrating ANN with a probabilistic approach provides an efficient and effective way to 
estimate process accident probability as a function of time and thus the risk can be easily 
predicted upon quantifying the damage. The updating mechanism of the approach makes 
the model adaptive and captures evolving process conditions. The proposed integrated 
approach is applied to the Tennessee process system as a case study. 

� Keywords: Artificial neural network (ANN) analysis, Sequential accident model, 
Accident prediction, Reliability analysis, System safety, Risk assessment 

Nassima Boudrahem, Sandrine Delpeux-Ouldriane, Lamia Khenniche, 
Farouk Boudrahem, ... Mickaël Gineys. Single and mixture adsorption of 
clofibric acid, tetracycline and paracetamol onto Activated carbon 
developed from cotton cloth residue. Pages 544-559. 

The aim of this work is to investigate the feasibility of the preparation of adsorbent 
materials from waste textiles (cotton) for the removal of pharmaceutical products such as 
clofibric acid (AC), tetracycline (TC) and paracetamol (PC). Our results showed that the 
adsorbents prepared by chemical activation in the presence of phosphoric acid and 
pyrolysis at 600 °C lead to microporous materials with high surface areas. The 
adsorbents exhibit acid and basic groups at their porous surface and the acid character 
overrides the basic character. Kinetic data for AC and PC adsorption are found to follow a 



pseudo-second order kinetic equation with the exception of adsorption of TC which is well 
described by the pseudo-first-order model. The equilibrium data for the adsorption of 
pharmaceuticals compounds onto Activated Carbon Cloths (ACCs) were analyzed by 
testing different models. Additionally, the Langmuir model provided a good description of 
the experimental isotherms for PC and TC, whereas AC isotherm rather follows the 
Freundlich model. On the basis of the Langmuir analysis, the maximum adsorption 
capacities were determined to be 109, 105 mg g−1 for TC and PC, respectively. The 
activated carbon cloth also showed high efficiency for the removal of a mixture of 3 
pharmaceuticals, except for AC. This study highlights that activated carbon prepared 
from the cotton cloths waste using phosphoric acid at 50% (ACC 50%) is a promising 
adsorbent because of its relatively high efficiency and potential of reuse. 

� Keywords: Cotton cloth, Phosphoric acid activation, Activated carbon, Adsorption, 
Clofibric acid, Tetracycline, Paracetamol 

Namil Um, Ji-Whan Ahn. Effects of two different accelerated carbonation 
processes on MSWI bottom ash. Pages 560-568. 

This study investigated two different reaction modes with wet and submerged particles 
for accelerated carbonation of municipal solid waste incinerator (MSWI) bottom ash 
generated in the Republic of Korea. Additionally, the effects of the two reaction modes 
were examined in terms of the mineralogical change and leaching behavior of heavy 
metals during accelerated carbonation. The reaction modes were controlled with water-
to-solid ratios of 0.3 and 10 L/kg for the wet and submerged particles, respectively. The 
CO2 concentration was kept constant at 30%. The reaction temperature was held at 
25 °C. The new, resulting compounds formed by the carbonation reaction in the wet 
condition precipitated as a thin coating around the bottom ash particles in what is called 
the carbonated-layer effect. The submerged condition resulted in the formation of only a 
negligible carbonated-layer. Moreover, the wet condition, due to the carbonated-layer 
effect, more effectively stabilized the leaching behavior of heavy metals than that of the 
submerged condition. However, unlike the submerged condition, this carbonated-layer 
effect did not result in the maximum value of CO2 reacted with the bottom ash because it 
prevented the internal diffusion of CO2 into the particles. The experimental data were 
fitted with theoretical functions derived from [1 − (1 − Xt)1/3]n = kt. Here, k is the rate 
constant (h−1) of the carbonation reaction and Xt is the carbonated fraction vs. time t. 

� Keywords: MSWI bottom ash, Accelerated carbonation, Two different reaction 
modes, Carbonated-layer effect, Carbonation kinetics 

Xingyu Peng, Dongchi Yao, Guangchuan Liang, Lin Qin, ... Sha He. Study 

on corrosion reliability of oil/gas pipelines based on enhanced Hamacher 
Operator and Bayesian Assessment. Pages 569-581 

Using integration of Bayesian Assessment with Hamacher Operator, corrosion reliability 
of oil & gas pipelines is thoroughly studied in this paper. With the Fussell–Vesely method, 
106 minimal cut sets (MCS) of the fault tree are worked out. Based on attributes & 
correlation levels of events, the middle events and key bottom events are divided into 
three categories. For the basic events affiliated to the combined events with “Strong” 
correlation, correction factor is set, meanwhile taking amplification/reduction factor into 
account. The failure probability of each basic event is calculated using Hamacher 
Operator considering correlation. Based on Boolean Algorithms, disjoint calculation is 
adopted, whereby the first and second order of reliability of the corrosion system are 
obtained. Respectively, adopting Beta Distribution Function (Pass–Fail Type) and 
Negative Log-gamma Distribution Function (Exponential Type) to fit the first & second 
order of system reliability, finally the first lower approximate limit and the second lower 
approximate limit are obtained. Integrating corrosion reliability study with failure 
correlation, this paper establishes a more solid & precise basis for quantitative risk 



assessment on oil & gas systems. With a specific case study, the model established in 
this paper is verified, and the confidence interval proves to be [95%, 100%]. 

� Keywords: Oil & gas pipelines, Corrosion reliability, Enhanced Hamacher 
Operator, Disjoint calculation, Correlation level, Bayesian Assessment 

Somesh Mishra, Piyush Chauhan, Suresh Gupta, Smita Raghuvanshi, ... 
Prabhat N. Jha. CO2 sequestration potential of halo-tolerant bacterium 
Pseudomonas aeruginosa SSL-4 and its application for recovery of fatty 

alcohols. Pages 582-591. 

Bio-mitigation of CO2 utilizing prokaryotes and simultaneous extraction of valuable bio-
molecule is fast gaining interest now-a-days. Present work discusses the thermodynamic 
assessment of CO2 bio-mitigation capability of Pseudomonas aeruginosa SSL-4 isolated 
from halo alkalophilic habitat in the absence of light. The maximum specific growth (μMax, 
h−1) of isolate was found to be 0.425 (±0.0025) and 0.34 (±0.0063) at 3% (w/v) salt 
concentration and 35 °C, respectively. The isolate was cultivated in the environment 
having initial CO2 (g) concentration of 17(±0.8) % (v/v) using Fe[II] as an energy source 
(0, 50 and 100 ppm) for evaluating CO2 fixing ability of microorganisms. The maximum 
CO2 removal efficiency of 92.37 (±2.46) % (v/v) was obtained at 100 ppm of Fe[II] 
concentration. The isolate has shown the maximum CO2 fixation rate (RCO2) of 0.04 
(±0.003) and 0.06 (±0.001) g/L/d at 50 and 100 ppm of Fe[II] concentration, 
respectively. FT-IR and GC–MS analysis of obtained leachate revealed the presence of 
fatty alcohols (C12–C28) and total product recovery (C12–C18) of 0.371 g per g of biomass. 
The thermodynamic assessment revealed the actual CO2 utilization efficiency of 41.16%. 
Thus, the isolated strain from extreme hyper saline environment has shown the potential 
for research dedicated to carbon capture and utilization. 

� Keywords: CO2 mitigation, Thermodynamic assessment, Energy source, FT-IR, 
GC–MS, Fatty alcohol 

Sharf Ilahi Siddiqui, Saif Ali Chaudhry. Iron oxide and its modified forms 

as an adsorbent for arsenic removal: A comprehensive recent 
advancement. Pages 592-626. 

Arsenic, one of the elements having most terrible impact on the human being, is 
threatening the world continuously. It exists in the combined form in rocks under earth 
which on dissolution contaminates ground water. The contamination has led to a massive 
epidemic in East and South-East Asia, and the problem is more dangerous for 
Bangladesh and adjoining province, Bengal of India, where more than 100 million people 
are currently affected by arsenic contaminated ground water. Arsenic exists in water as 
oxyacids in two oxidation states, As(III) and As(V), the former is more toxic. Various 
techniques are under use for the removal of both forms of arsenic but most of these are 
not suitable for As(III) form. Adsorption has been proved most preferable technique for 
the removal of both forms of arsenic. Various types of solid materials had been used as 
adsorbent but nanomaterials have been reported more effective. However, some of these 
materials are toxic, difficult to separate after adsorption, and ineffective in the presence 
of water constraints. Iron oxides and its modified forms overcome all these shortcomings. 
Arsenic adsorption using various types of iron oxides has been surveyed and their 
sorption efficiencies have been compared herein. The effect of presence of other 
competitive ions in water has also been discussed. The valuable literature available on 
arsenic remediation, latest advancement, implementation of iron oxides in filters, and 
future perspective along with safe disposal of sludge produced have been incorporated. 

� Keywords: Arsenic, Arsenic effect, Arsenic remediation, Adsorption, Iron oxide 



Maryam Mirabi, Ebrahim Ghaderi, Hamed Rasouli Sadabad. Nitrate 

reduction using hybrid system consisting of zero valent magnesium 
powder/activated carbon (Mg0/AC) from water. Pages 627-634. 

In this study, the hybrid system of zero-valent magnesium powder and activated carbon 
has been introduced to reduce nitrate from water in the laboratory scale under ambient 
temperature and open conditions. The effect of pH, dosage of zero-valent magnesium 
powder and the mass ratio of magnesium to activated carbon during reaction time have 
been studied as operational parameters. The ratio of the remained nitrate concentration 
to its initial concentration has been considered as the response of the removal process. 
The assessments for determining the effect of pH value on the nitrate removal process 
have carried out in two different conditions, with keeping pH value constant during the 
process and adjusting the initial pH on a specific value without trying to keep it constant. 
Also, in order to approach a better understanding of the system’s performance, the 
changes of the oxidation–reduction potential (OCP) and dissolved oxygen (DO) have 
been evaluated. According to the tests results, for the conditions that the pH values have 
not been kept constant, despite the significant removal of nitrate in the early times of the 
reaction, the pH value of the process increased to more than 11, shortly after the start of 
the reaction and the nitrate reduction reactions were stopped. While, for the conditions 
that the pH values have been kept constant, in addition to high nitrate ions removal 
efficiency in the first few minutes of reaction, the reduction process continued until the 
end of the reaction. Also, entire removal of nitrate ions has been achieved in the pH 
values equal to 3, the initial NO3−−Nconcentration of 90 mg/l, Mg0 dose equal to 
0.65 g/l and the mass ratio of Mg0 to activated carbon powder 4:1 in less than 20 min. 
According to the results, the hybrid systems demonstrated better performance in lower 
pH values. The system nitrate removal ability modified by increasing the Mg0 dose as well 
as the activated carbon particles in the hybrid system. The outputs of the OPR and DO 
concentrations evaluations confirmed the results of the experiments and observations. 
Comparing the results of this study with the literature showed that the nitrate removal 
efficiency of the Mg0/activated carbon hybrid system is noticeably better than Mg0 system 
as well as Fe0/activated carbon hybrid systems, in the similar operational conditions. 

� Keywords: Magnesium, Activated carbon, Nitrate reduction, Denitrification, 
Water, Hybrid 

J.R. Taylor. Automated HAZOP revisited. Pages 635-651. 

Hazard and operability analysis (HAZOP) has developed from a tentative approach to 
hazard identification for process plants in the early 1970s to an almost universally 
accepted approach today, and a central technique of safety engineering. Techniques for 
automated HAZOP analysis were developed in the 1970s, but still have not displaced 
expensive manual approaches. Reasons for this were investigated and conclusions are 
drawn. The author’s actual experience in applying automated HAZOP techniques over a 
period of more than 30 years is revisited, including results from several full-scale 
validation studies and many industrial applications. Automated techniques, when 
combined with manual approaches, were found to provide significant improvements in 
HAZOP quality and a limited but valuable improvement in efficiency. 

� Keywords: Automated HAZOP analysis, Fault tree synthesis, Hazard identification 
completeness, HAZOP quality, Formal languages, Alarm analysis 

Adam S. Markowski, Dorota Siuta. Selection of representative accident scenarios for 
major industrial accidents. Pages 652-662. 

This paper analyzes the problems with selecting representative accident scenarios, which 
are understood as the maximum credible accidents for major industrial accidents. The 
selection process is based on the risk ranking scheme, which is applicable to all potential 



accident scenarios identified during the process hazard analysis (PHA) for a major hazard 
plant. Unfortunately, the process implies a substantial level of uncertainty due to 
incomplete and vague information concerning the assessment of the frequency and 
severity of the categories required for the risk ranking matrix as well as the lack of data 
reflecting the impact of the layer of protection on those categories. In most cases, the 
uncertainty is caused by insufficient knowledge and experience of the PHA team. This 
uncertainty usually affects the credibility of the accident scenario identification process 
and, by the same token, results in underestimation or overestimation of the process risk 
level. To address all knowledge-based uncertainties, a new approach for the identification 
of representative accident scenarios is proposed. This approach consists of the inclusion 
of a semi-quantitative assessment of the safety performance of protection layers 
combined with a fuzzy logic approach to risk ranking assessment. The proposed 
methodology may be successfully used for any major hazard industry; a case study for 
the fictional model of LNG storage facilities is presented here. Preliminary tests confirmed 
that the final results of the risk index were determined in a more precise and realistic 
manner. 

� Keywords: Representative accident scenarios, Layers of protection, Fuzzy logic, 
LNG, Risk ranking matrix, Risk 

Jecksin Ooi, Michael Angelo B. Promentilla, Raymond R. Tan, Denny K.S. 
Ng, Nishanth G. Chemmangattuvalappil. A systematic methodology for 
multi-objective molecular design via Analytic Hierarchy Process. Pages 
663-677. 

This paper presents a novel methodology for solving multi-objective Computer Aided 
Molecular Design (CAMD) problems. One of the major challenges in multi-objective CAMD 
problems is the subjectivity involved in assigning the weighting factors to each property 
that is optimised. It is difficult to define the relative importance of each property in CAMD 
problems as target properties that belong to different categories cannot be compared on 
a common scale. It is crucial to solve this issue as distinct solutions will be generated due 
to different weighting factors of each property. In this work, a systematic framework that 
combines CAMD and Analytic Hierarchy Process (AHP) is developed to deal with the 
ambiguities involved in assessing the relative importance weightings of target properties 
in multi-objective molecular design problem. Through AHP, molecular design problems 
can be approached as a hierarchical decision structure and different categories of target 
properties are combined in the same analysis. Besides, AHP has the ability to generate 
numerical priorities from the subjective knowledge in evaluating the relative importance 
of properties using pairwise comparison. A case study on solvent design for oil extraction 
from palm pressed fibre is solved to illustrate the proposed methodology. 

� Keywords: Molecular design, Computer Aided Molecular Design (CAMD), Multi-
objective optimization, Analytic Hierarchy Process (AHP), Multi-objective 
molecular design, Multi-criteria 

Wenhe Wang, Kuiling Shen, Beibei Wang, Chuanfu Dong, ... Qingsheng 
Wang. Failure probability analysis of the urban buried gas pipelines 

using Bayesian networks. Pages 678-686. 

Failures of urban buried gas pipelines have caused significant fire and explosion accidents 
with tremendous losses. This work presents an advanced two-step approach to analyze 
failure probabilities of the urban buried gas pipeline. First, a logical failure model is 
developed with the operational, material and environmental parameters contributing to 
the failure (Fault Tree Analysis). Second, the logical model is transformed into a network 
model (Bayesian Network). This novel approach can better reveal the relationships 
among failure causal factors and can also update the failure probabilities as operational 



and environmental conditions evolve. The Bayesian network failure model is 
subsequently applied to a case study. The results indicate that this approach is feasible 
and reasonable which can assist in identifying safety critical factors. Improving reliability 
of these safety critical factors can be of great help in enhancing the safety of urban 
buried gas pipelines. 

� Keywords: Urban buried gas pipeline, Failure probability, Fault tree, Bayesian 
network, Multi-state variables, Uncertain causal relationships, Sensitivity analysis 

C.D. Argyropoulos, A.M. Ashraf, N.C. Markatos, K.E. Kakosimos. 
Mathematical modelling and computer simulation of toxic gas building 
infiltration. Pages 687-700. 

A toxic gas release, e.g. H2S, from pipeline accidents or sour wells, although improbable, 
may lead to serious consequences for the health of people and the environment. Such 
incidents might also jeopardize occupants of nearby indoor environments via infiltration 
of toxic contaminants. Despite that risk, there is still a lack of data and of comparative 
studies concerning the appropriate models and mitigation methods. 

The purpose of this work is, therefore, the improved modelling of toxic gas building 
infiltration, by a combination of tools and approaches. Using a realistic release scenario, 
the present comprehensive analysis demonstrates the need to consider the detailed 
building characteristics and meteorology. Significant deviations are observed between 
simple and advanced building ingress models. Furthermore, the consequences 
assessment leads to contradicting conclusions depending on the employed dose-response 
approaches. The proposed methodology could serve as a guide for the improvement of 
relevant risk-assessment tools and of future studies. 

� Keywords: Consequence analysis, Infiltration, Hydrogen sulphide, Multi-zone, 
Modelling, CFD 

Yashvir Singh, Abid Farooq, Aamir Raza, Muhammad Arif Mahmood, 
Surbhi Jain. Sustainability of a non-edible vegetable oil based bio-

lubricant for automotive applications: A review. Pages 701-713. 

Lubricants act as anti-friction media and help in reducing wear of the components in 
contact during motion of the machine parts. Around the globe, petroleum based reserves 
are going to deplete which could result in price hike and create concern about 
environmental pollution. The researchers are focusing on developing and using an eco-
friendly lubricant derived from renewable resources. Non-edible vegetable oil based bio-
lubricants are eco-friendly lubricants due to their biodegradability, non-toxicity and zero 
greenhouse gas emission. This study presents the potential use of non-edible vegetable 
oil for the production of bio-lubricants. In this study, resources, properties, benefits, and 
application of non-edible vegetable oil based bio-lubricants as alternatives were 
discussed. It also includes the description of the global lubricant market and future 
scope. Non-edible vegetable oil based bio-lubricants have enhanced lubricity, high 
viscosity, good anti-wear property, high viscosity index, increases equipment service life, 
high load carrying ability, low evaporation rate, low emission of metal traces into the 
atmosphere. 

� Keywords: Mineral oil, Bio-lubricant, Viscosity, Biodegradable, Non-toxic, Non-
edible vegetable oil, Lubricant 

Donya Fakhravar, Nima Khakzad, Genserik Reniers, Valerio Cozzani. 
Security vulnerability assessment of gas pipelines using Discrete-time 
Bayesian network. Pages 714-725. 



Security of chemical and oil & gas facilities became a pressing issue after the terrorist 
attacks of 9/11, due to relevant quantities of hazardous substances that may be present 
in these sites. Oil & gas pipelines, connecting such facilities, might be potential targets 
for intentional attacks. The majority of methods addressing pipeline security are mostly 
qualitative or semi-quantitative, based on expert judgment and thus potentially 
subjective. In the present study, an innovative security vulnerability assessment 
methodology is developed, based on Discrete-time Bayesian network (DTBN) technique 
to investigate the vulnerability of a hazardous facility (pipeline in this study) considering 
the performance of security countermeasures in place. The methodology is applied to an 
illustrative gas pipeline in order to rank order the pipeline segments based upon their 
criticality. 

� Keywords: Security vulnerability assessment, Physical countermeasures, Relative 
attractiveness, Attack tree, Discrete-time Bayesian network, Gas pipeline 

Qingguo Yao, Cuicui Xu, Yansong Zhang, Gang Zhou, ... Dan Wang. 
Micromechanism of coal dust wettability and its effect on the selection 

and development of dust suppressants. Pages 726-732. 

This article investigated quantitative data of carbon- and oxygen-containing groups of 
lignites, gas coals and anthracites through nuclear magnetic resonance (NMR) and X-ray 
photoelectron spectroscopy (XPS) experiments. In this study, these three different coal 
samples were denoted as HM, QM and WY, respectively. For HM, the aromatic structures 
are scarce and simple, the side chains are abundant and long, and many hydrophilic 
oxygen-containing functional groups are present on the surface. Thus, HM has strong 
hydrophilicity. For QM, the aromatic rings have compact structure, but the content of 
oxygen-containing functional groups approximates 50%, which means that QM can be 
easily wetted. For WY, the polycyclic aromatic structures are compact and the oxygen-
containing functional groups on the surface are nearly detached. Therefore, WY is 
characterized by poor wettability. Then, two commonly-used suppressants (AEO-9 and 
rapid penetrant T) were used and coal dust wettability was measured. However, these 
two suppressants, especially the rapid penetrant T, show poor wetting performance on 
WY but work well with HM and QM. From the perspective of structure, the hydrophobic 
groups in AEO-9 are similar to carbon structures in WY, and thus AEO-9 is superior to 
rapid penetrant in the wetting performance of WY, according to the principle of like 
dissolves like. In other words, for the coal dusts with good wettability, the application of 
appropriate dust suppressants guarantees satisfactory dust removal performance. 
However, for the dusts with poor wettability, macromolecular surfactant with similar 
structures should be developed in order to achieve better dust removal performance. 

� Keywords: NMR, XPS, Molecular structure, Wettability, Like dissolves like, Dust 
suppressants development 

Muhammad Usman Khan, Mohammad Ali Shariati, Yassine Kadmi, 
Hicham Elmsellem, ... Shilan Rashidzadeh. Design, development and 
performance evaluation of distillery yeast sludge dryer. Pages 733-739. 

The poultry industry is rapidly growing in Pakistan and feed for broilers are going to be a 
big issue. A huge quantity of distillery yeast sludge (16,000 t/year), having high moisture 
content (85%) produced by different industries, is one of solutions regarding feeding 
issues in the broiler industry. To reduce moisture content, a dryer has been developed, 
and the comparative performance of distillery yeast sludge dryer with respect to a 
conventional dryer was evaluated. It was found that a distillery yeast sludge dryer gives 
the best nutritional characteristics, namely, moisture contents of 27.42%, protein 
contents of 22.42%, nitrogen contents of 3.02%, phosphorous contents of 3.6%, fat 
contents of 2.14%, potassium contents of 5.0%, ash contents of 39.93%, and fiber 



contents of 0.0031% of dried sludge for sample weight of 600 kg and drying for a period 
of 6 h, resulting in the best quality of sludge to use as poultry feed and organic manure. 

� Keywords: Poultry industry, Distillery yeast sludge, Nutritional potential, 
Conventional dryer, Poultry feed 

Wanxing Ren, Jingtai Shi, Qing Guo, Qiankun Zhao, Lei Bai. The influence 
of dust particles on the stability of foam used as dust control in 
underground coal mines. Pages 740-746. 

In China, the presence of significant levels of coal dust suspended in the air is a major 
health hazard and one of the main causes of disasters in coal production. A new 
technique was developed to control suspended dust by making use of foam. In this 
study, the foam structure and foam stability under the influence of dust were 
investigated. It was found that while foam stability is a key factor in the effectiveness of 
dust control, dust particles also affect foam stability. In this research, foam was classified 
to dry or wet foam based on its mass fraction. In this regard, it was observed that dry 
foam is more stable because of its polyhedral structure. Moreover, a series of 
experiments were applied to determine the relationship between dust particles in foams 
with different foaming multiples and foam drainage. The results show that dry foam with 
dust particles has a lower drainage rate, and it is more stable than foam without dust 
particles. Such improved foam stability could potentially extend the application of foam 
technology to dust control in underground coal mines in future. 

� Keywords: Dust, Particles, Foam stability, Dust control, Foam structure, Coal 
mines 

M. Madani, M. Enshaeieh, A. Abdoli. Single cell oil and its application for 
biodiesel production. Pages 747-756. 

Micro-organisms such as bacteria (Bacillus), yeasts, molds and algae that can accumulate 
lipid more than 20% of their biomass are called oleaginous microorganisms. Microbial 
lipid has similarity with the plant’s oil in type and composition. Lipid accumulation in 
oleaginous micro-organisms occurs with starvation of the cell in nitrogen or other 
nutrients except carbon, such as phosphorus, zinc, iron and magnesium. Lipid body’s 
formation starts at the end of logarithmic phase and continues during station phase until 
carbon source begins to reduce. Microbial oil has potential for application in biodiesel 
production because of their similarity to plant’s oil in composition and structure of fatty 
acids. The main effort is biodiesel production from low cost substrats. At the current time 
rice straw and corn stalk are burned in farms and increase air pollution, affect on public 
health and waste energy sources. If biodiesel can be produced from plant and forestry 
residues, have environmental benefits beyond economical benefits. Generally there are 
three steps for production of microbial oil and ultimately use of this oil as the substrate 
for biodiesel production and other products. These steps are: 1- screening of oleaginous 
micro-organisms with high potential of lipid production. 2- increasing of lipid content by 
optimizing environmental parameters and also using mutation. 3- application of 
byproducts for lipid production. This review is covering different researches about single 
cell oil production by oleaginous yeasts, different parameters which affect optimized 
production and also potential of this oil for biodiesel production. 

� Keywords: Lipid accumulation, Oleaginous yeasts, Biodiesel, Single cell oil 

M. Enshaeieh, M. Madani, S. Ghojavand. Optimizing of lipid production in 

Cryptococcus heimaeyensis through M32 array of Taguchi design. Pages 
757-765. 



Critical problems such as high price of fossil fuel and climate change have stirred up 
growing interest in providing suitable alternatives such as biodiesel and ethanol, although 
these alternatives have presented us with problems as a result of global competition in 
human food supply. Environmental problems, depletion of fossil fuel and industrialization 
inevitably highlight the demand for substituting a viable and renewable energy resource. 
Accordingly, isolation of oleaginous yeasts and optimization of lipid production proves to 
be invaluable. A total of 67 yeasts, from which 9 were oleaginous yeasts, were isolated 
for the purpose of this study. After lipid extraction, the best strain was selected and then 
identified through PCR. Optimization was done using M32 design by Qualitek-4 (W32b) 
software for analyzing the experiments. The results showed that Cryptococcus 

heimaeyensis proved to comprise lipid, dry biomass and lipid productivity of 6.75 g L −1, 
12.71 g L−1and 53.10% in optimized conditions. The extracted lipid was analyzed by FTIR 
spectroscopy and gas chromatography–mass spectrometry (GC–MS). The study revealed 
considerable potential of oleaginous yeasts as biodiesel feedstock and also the efficiency 
of Taguchi design in the optimization process. 

� Keywords: Biodiesel, Taguchi design, Cryptococcus heimaeyensis, Optimization 

Kanhaiya Lal, Anurag Garg. Utilization of dissolved iron as catalyst 
during Fenton-like oxidation of pretreated pulping effluent. Pages 766-
774. 

Effluent arising from kraft or soda pulping section of a pulp and paper mill is difficult to 
treat due to the presence of recalcitrant organics such as lignin. In this study, 
FeCl3 pretreated pulping effluent was subjected to Fenton-like oxidation. Residual 
dissolved iron from pretreatment step and H2O2 were utilized as catalyst and oxidant, 
respectively while the initial wastewater pH was 4.0 (unadjusted). The maximum lignin 
and total organic carbon (TOC) removals of 85% and 48% could be achieved within 2 h 
of reaction. The oxidation reaction was mediated by hydroxyl radicals (HO ) which were 
detected by electron spin resonance (ESR) spectroscopy. Moreover, the addition of 
tertiary butyl alcohol and chloroform (both radical scavengers) as well hydroxyl amine (a 
ferrous ion recycler) affected TOC removal significantly. The TOC degradation data could 
adequately be fit in a lumped kinetic model (LKM) and the activation energy was 
calculated as 50.85 kJ/mol. The nature of chemical compounds in treated wastewater 
was also predicted using Fourier transforms infrared (FTIR) spectroscopy. 

� Keywords: ESR spectroscopy, Fenton-like oxidation, FTIR analysis, Pretreated 
pulping effluent, Reaction kinetics, Thermodynamic paramete 

Yifan Song, Qi Zhang, Weiwei Wu. Interaction between gas explosion 

flame and deposited dust. Pages 775-784. 

In order to study the patterns for local gas explosion inducing deposited dust 
combustion, the process of dust kicking-up and participating in gas explosion is 
numerically simulated. The pressure wave of local gas explosion kicks up deposited dust, 
then the flame triggers raised dust to burn and further spread. Coal dust participation 
can accelerate the methane-air flame propagation in the tube, which is shown by the 
increasing of flame propagating velocity, the flame temperature and the combustion 
duration. The temperature–time curves of complex flames display an apparent structure 
of double peaks, and the FWHMs (full width at half maxima) of temperatures vary at 
different deposited coal dust concentrations. The FWHM at 80 g/m3 has no significant 
difference compared with the FWHM with no dust. Therefore, 80 g/m3 can be esteemed 
as the lower limit for the secondary explosion (dust participating and methane/dust 
mixed-combusting). Furthermore, the effect of pressure wave velocity on dust kicking-up 
is studied. It is found that dust diffuses sufficiently when the pressure wave velocity lies 
in the range of 140 m/s–300 m/s. 
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Emmanuel Kwasi Addai, Albert Addo, Zaheer Abbas, Ulrich Krause. 
Investigation of the minimum ignition temperature and lower explosion 

limit of multi-components hybrid mixtures in the Godbert-Greenwald 
furnace. Pages 785-794. 

Explosion hazards involving mixtures of different states of aggregation continue to occur 
in facilities where dusts, gases or solvents are handled or processed. In order to prevent 
or mitigate the risk associated with these mixtures, more knowledge of the explosion 
behavior of hybrid mixtures is required. An experimental investigation of the minimum 
ignition temperature (MIT) and the lower explosion limit/minimum explosion 
concentration (LEL/MEC) of three component hybrid mixtures of combustible dusts, gases 
and vapors in air were performed in a modified Godbert-Greenwald (GG) furnace. The 
study comprised three dusts, two gases and two solvents vapors. For the dusts alone, 
the experimental protocol was in accordance with the European standard EN 50281-2-1, 
whereas for the gases, solvent vapors and mixtures of these with dusts, this protocol had 
to be modified slightly. It was found that the MITs of the gases and solvent vapors 
decreased significantly when a combustible dust at a concentration below the MEC of the 
dust alone, was added. A significant decrease in the MIT was also found if the gas/vapor 
atmosphere was mixed with a dispersed combustible dust that could not be ignited alone 
at the given temperature in the GG furnace. For example, the MIT of methane decrease 
from 600 °C to 585 °C when a small amount of starch was added. This hybrid MIT 
further decreased to 490 °C when a non-explosible third component, ethanol, was added. 
It was also found that a hybrid cloud of a combustible dust at a concentration less than 
the MEC and a combustible gas at a concentration less than the LEL could be ignited in 
the GG furnace. For example, the MEC of starch decreased from about 145 g/m3 to 
40 g/m3 when methane at a concentration below the LEL was added. This explosible 
concentration of starch– methane mixture further decreased to 25 g/m3 when a small 
fraction of a third component, hexane, was added. 

� Keywords: Hybrid mixture explosion, Minimum ignition temperature, Lower 
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Qian Li, Wladimir Moya, Iman Janghorban Esfahani, Jouan Rashidi, 
ChangKyoo Yoo. Integration of reverse osmosis desalination with hybrid 
renewable energy sources and battery storage using electricity supply 

and demand-driven power pinch analysis. Pages 795-809. 

This study proposes the integration of reverse osmosis desalination with renewable 
energy sources and battery storage using energy-efficient power pinch analysis 
methodology for three different scenarios under an energy management strategy 
considering power supply and demand and power losses of the components in the 
system. The power cascade table and storage cascade table are introduced as numerical 
tools of power pinch analysis to determine the minimum outsourced electricity supply 
and available excess electricity for the next day, as well as the waste electricity, needed 
electricity, and the battery capacity for the system during a normal operation day. An 
optimization algorithm was applied based on the storage cascade table for a normal 
operation year to determine the optimal battery capacity for a dynamic freshwater 
demand to minimize the outsourced freshwater. Based on the energy management 
strategy, a case study in London, UK, showed scenario one as the best scenario with an 
optimum battery capacity of 1170.36 kWh and freshwater production of 40,604.5 m3, 
which can minimize 60,096.9 m3 of outsourced freshwater with a reasonable total annual 
cost of 503,159 $/year. 
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