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Artificial neural network model for modeling the fixed bed adsorption of tartrazine dye 
from aqueous solution
Sediri Meriem
University of Médéa, Algeria

In this work an artificial neural network (ANN) was used as an 
intelligent artificial approach and developed to predict the 

dynamic adsorption (fixed bed adsorption) of tartrazine dye 
which is a dye on actived carbon which is a material using as 
an adsorbent under different conditions. eight inputs (time, 
area surface, particle diameter, mass of adsorbent, apparent 
density, molar mass, initial concentration and flow rate)  
corresponding to eight neurons were used in the input layer, 
ten neurons in the hidden layer and one in the output layer 
for the reduced concentration. For the learning, a Levenberg 
Marquardt back-propagation algorithm was applied. The 
tangent sigmoid and linear transfer functions are used for the 
hidden layer and the output layer respectively. The results 
showed a high correlation coefficient R2=0.9983 between 
experimental and estimated data. The error between 
experimental and predicted data in terms of root mean 
square error RMSE is very minimal equal to 0.012. These 
results provide the high capacity of ANN to store experimental 
data and to describe the dynamic adsorption phenomena.
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Hydrogen incidence on tensile strength behavior of AISI 316L stainless steel
Mariano N Inés and Graciela A Mansilla
UTN-FRSN, Argentina

Most paper in literature are devoted on the effect caused 
by chromium carbides on the tensile behaviour of 

stainless steels, for example, it is known that the precipi-
tation of M23C6, M6C and sigma phase are harmful under 
certain operative conditions, although there are only few 
papers related with hydrogen embrittlement in type 316L 
stainless steels. Even though hydrogen slightly modifies the 
mechanical behaviour of these stainless steels, it should be 
considered to avoid significant economic losses. The aim of 
this work is to evaluate the effect on mechanical response 
of hydrogen charged AISI 316L stainless steel samples. To 
achieve homogeneous carbides precipitation, specific ther-
mal treatments were conducted on as-received samples. 
Then three sets of samples were considered to carry out ten-
sile tests. Before that, a group of heat-treated samples were 
hydrogen charged, in a 1N H2SO4 electrolytic solution with 
0.25 g/L NaAsO2 as hydrogen promoter agent, using graphite 
anode and a constant current density of 35 mA/cm2 for 3.5 
h. After tensile tests, the resulting fracture surfaces exhibited 
mixed ductile-brittle behaviour in hydrogen charged samples 
in comparison with the ductile morphology obtained in un-
charged ones. In addition, in hydrogenated samples cracks 
were found associated with fine chromium carbides, while 
ductile well-developed dimples were found in uncharged 
samples. In coincidence, there was a ductility loss in electro-
lytic hydrogen charged samples, which was not observed in 
those uncharged ones. In order to identify hydrogen- carbides 
interactions, a selective metallographic technique made it 

possible to find grain boundaries and carbides/matrix inter-
faces as the main hydrogen traps. Furthermore, differential 
scanning calorimetry (DSC) tests were performed to obtain 
hydrogen desorption temperatures. Results allowed to settle 
that those carbides developed during thermal treatments are 
responsible for deleterious hydrogen trapping that may cause 
mechanical failure on AISI 316L stainless steel.
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Effects of Y and Gd on creep properties of hot-rolled Mg-1Zn-1.5Y-3.75Gd
H M M A Rashed, S Talapatra, A Saha, H Chowdhury, U Das and M T Oyshi
Bangladesh University of Engineering and Technology, Bangladesh

Magnesium alloys containing rare earth elements has 
received appreciable consideration owing to greater 

strength from precipitation hardening, in addition to high 
strength to weight ratio and better fuel economy from 
the lightest structural metal - magnesium. In this work, 
creep properties of Mg-1%Zn-1.5%Y-3.75%Gd alloy were 
investigated at different temperatures such as 250, 300, 350 
and 400°C. The addition of rare earth elements like such as 
yttrium (Y) or gadolinium (Gd) has improved strength from 
significant contribution to solid solution strengthening and 
precipitation strengthening. Optical microscopy revealed the 
larger grain size in the as-cast and homogenized condition, 
which were notably reduced by dynamic recrystallization 
during hot rolling at 370°C. Thermal stability of the phases 
were studied using heat flow patterns in Differential 
Scanning Calorimetry. Micrographs of Scanning Electron 
Microscopy (SEM) were analysed to calculate the extent of 
precipitation size and shape in image analysis processing 
software package. Precipitation kinetics were precited using 
CALPHAD method with the support from KWN Model. It was 
expected that a long-period stacking ordered (LPSO) phase 
contribute significantly to high temperature strength of the 
material. Presence of LPSO phase would refine the grains 
and twinning did not act as nucleation site.
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Optimization of the electrical conductivity of copper phthalocyanine for the 
formulation of a conductive ink applicable by screen printing on textile materials
M Tahiri1, O Cherkaoui2, A Boumeganane1,2, Batine1,2 and A Nadib2 
1Hassan II University, Morocco 
2REMTEX, Morocco

We report results on the conductivity of conductive 
ink based on copper phthalocyanine, which contain 

different organic solvents, i.e. dimethylsulfoxide (DMSO) or 
THF and with different percentage of copper phthalocyanine. 
Conductive inks were prepared from the copper phtaloyanine 
by dispersion of the conductive pigment in a screen printing 
paste. A Variety of patterns have been developed with different 
percentages of CuPc on a cotton substrate using the screen 
printing technique. Simultaneously, the presence of solvent 
residue in the printed pattern also resulted in poor control of 
the morphology and conductivity of the pattern. The solvent 
effect on copper phtalocyanine dispersion’s was studied by 
UV visible spectroscopy and the minimum sheet resistance 
of printed circuit board was reached at about 3% of CuPc in 
THF and DMSO with 1 MΏcm and 1.8 MΏcm respectively.
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