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Abstract

In our previous research, a new Pb-Co304 anodic material was obtained using powder
metallurgy method. The electrochemical and corrosion data indicate that the Pb-Cos04
anode is a good candidate for further testing as a possible replacement for the conventional
Pb-Ca-Sn anode. A key consideration is the cost. Cobalt costs have increased. It is observed
that Corrosion resistance of lead anodes is improved by alloying with electrochemical-
catalytical action or structural effect such as Sn, Cu, Ca, Al, etc. To reduce cost of Pb-Co30,4
anodes, we suggest adding some effective material to replace some of Co30;, in this anode.
In this study, the influence of tin, aluminum and copper on the lead-cobalt oxide was
investigated. These anodes were obtained using powder metallurgy. Then, potentiodynamic
polarization experiments were recorded to evaluate the corrosion performance of the
anodes in copper electrowinning cells. Also, Scanning electron microscopy (SEM) and optical
microscopy were used to characterize the surface of anode. The results showed when
elements such as tin and copper alloyed with Pb-Co304 anodes, the corrosion resistant of
these anodes decreased. The aluminum was the only element leading to more resistance
corrosion anode. The addition of aluminum in anode can form an outer protective film of
aluminum oxide, coating the electrode and preventing the loss of anode.

Keywords: Pb-Co30, anodes, Sn, Al, Cu, corrosion, powder metallurgy, potentiodynamic
polarization.
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Abstract

Sulfate reducing bacteria (SRB), are anaerobic bacteria that use sulfate as final electron
acceptor and produce H,S. SRBs have great economic importance in the oil industry, where
they cause severe problems, including sourting of oil and gas deposits and corrosion of
production facilities. Considerable effects have been directed toward the development of
rapid methods for detection and enumeration of SRB in natural and industrial environments.
In general, the methods used to enumeration SRB can be divided into the following two
categories. 1) direct detection methods. 2) culture methods. The direct detection methods
developed recently include: 1) the use of oligonucleotide probes and PCR primer. 2) FISH
method for detection and enumeration of bacteria in sediments, 3) detection and
enumeration of bacteria by competitive PCR. Molecular methods are rapid and trust worthy
but in the case of having enough time, culture methods are cheaper and save money. So,
Studing of general features that are effective on detection of SRBs are still important.
Keywords: Sulfate reducing bacteria, new methods, physiologic features.
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Abstract

The non-uniform corrosion of iron in 0. M NaCl solu on was inves gated through cyclic
anodic polarization, electrochemical impedance spectroscopy (EIS), Tafel plots,
chronoamperometry and optical microscopy methods. Polarization curves conducted under
oxygenated conditions, revealed the risk of localized damage, as the result of chloride
interaction with the pseudo-passive layer formed upon the metal surface. Moreover, by
creation of metastable pits, the anodic current increases abruptly. EIS spectra plotted at
different dc-voltages exhibited a facilitation in charge transfer with potential increase, by
boosting the electric field and raising the chloride surface coverage. The dynamic pit
formation and surface repassivation cause a positive inductive loop being appeared in the
Nyquist diagrams. The loop however alters to its negative form, by pit growth. The
accumulation of corrosion products on the mouth of pits has also been recognized as a
vertical line emerging at low frequencies and interpreted through a circuit of dielectric in
series with a resistor. Chronoamperometry measurements at different anodic potentials
showed that the raising of current was slow at initial stages, but accelerated with pit growth.
A linear correlation was observed between incubation time and potential data. The time
needed for creation of the first pit (metastable) was theoretically anticipated. For solutions
purged by nitrogen, the metal became passivated by cathodic scan. The observations were
justified through the possibility of nitrided iron formation, resulting from the dissociative
chemisorption and nitrogen reaction with iron surface.

Keywords: Non-uniform corrosion, Oxygen and Nitrogen effects, Nitrided iron,
Chronoamperometry, Cyclic Anodic polarization.
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Abstract

In this paper, effect of particle concentration on the erosion-corrosion behavior of AISI 420
stainless steel was investigated. Erosion-corrosion tests were conducted using an
impingement jet apparatus containing a solution of 3.5% NaCl and 30, 60 and 90 g /lit of SiO,
particles and weight loss of samples were measured. Tafel polarization test was carried out
to study the static corrosion behavior of steel samples. Scanning electron microscope was
used to study the synergy between erosion and corrosion of the alloy. The results showed
that by increasing the sand concentration from 30 to 90 g/lit, erosion and erosion -corrosion
rates increased 73 and 153%, respectively. The results also showed that the increase of sand
concentration the synergy rate between erosion and corrosion also increased.

Keywords: Erosion-corrosion, Synergy rate, SiO,, Stainless steel.
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Abstract

In this paper, the influence of nitrogen content in the plasma gas on the corrosion resistance
of austenitic s tainless steel (304) was studied. Plasma nitriding was performed using a direct
current (DC) glow discharge reactor at temperatures of 450°C and 500°C using H,-N, gas
mixtures containing different nitrogen concentra ons of 25%, 50% and 75%. Phase
composition, nitrided case depth and surface hardness of nitride layer were determined
using X-ray diffraction analysis, Scanning Electron Microscope (SEM) observations and
microhardness measurements respectively. Corrosion resistance of samples was evaluated
by performing potentiodynamic polarization tests which were carried out in 3.5% NaCl
solution using a standard three-electrode cell. The results showed that with increasing
process temperature and nitrogen concentration in the plasma gas, thickness and hardness
of nitrided layers is increased. Plasma nitriding at 500°C and nitrogen concentra ons of 50%
and 75% at 450°C leads to the formation of chromium nitride precipitates besides the
expanded austenite and therefore reduction of corrosion resistance. Plasma nitriding of the
304 stainless steel at 450°C will lead to increased corrosion resistance only using low
concentra ons of nitrogen (25%) in the plasma gas. Variations in hardness and corrosion
resistance of the nitrided samples were discussed based on the nitrogen content and phase
composition of the nitride layers.

Keywords: Corrosion Resistance, Plasma Nitriding, Austenitic Stainless Steel, Surface

Hardness, Pitting Corrosion.
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Abstract

In this paper, corrosion rate of bars in concrete structures was examined using transient
potential response at corrosion intersection method by stimulating a small gavanostatic
pulse. In this study, measurements on steel bars subjected to corrosion in concrete beam
were conducted under intensive corrosion conditions. Times of applying galvanic pulse are
between 5 and 180 second and lateral distance of measuring point from the bar varies
between 0 and 400 mm. To evaluate transient electrochemical responding results, 1 kHz
sampling rate was used which allows corrosion equalization with a set of distinguishable
capacitors and resistors, despite other methods, their values are proportionate to the bar
corrosion conditions. Here, first, corrosion rate is calculated through resistor elements
connected with corrosion intersection and then it is compared to the corrosion rate
determined using the widely used method Linear Polarization Resistance (LPR). The results
demonstrate that Galvanostatic pulse transient technique allows evaluation of Linear
Polarization Resistance, and corrosion values gained are more reliable than LPR method.
Keywords: Galvanostatic, Bars Corrosion, Transient pulse, Linear Polarization Resistance.
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Abstract

The importance energy from the oil and gas that has caused the behavior of the steels used
in oil and gas pipelines, especially high-strength steels, has been considered by oil-rich and
industrial countries. The deployment pipelines in sour environments are more prone to
corrosion, particularly destruction caused by hydrogen brittleness. The phenomenon of
sulfide stress cracking (SSC) can occur when sulfide is present in the service pipe. Small
dimensions and the destructive effects of this type of crack have made that detection of the
hydrogen corrosion cracks is especially important. A new method for Detection of these type
cracks is use of phased array ultrasonic technique. The finite element method is used for
modeling the phased array technique in a two-dimensional geometry. Ultrasonic waves are
generated in samples with slit and the interactions of waves with this discontinuity are
monitored. Phase array tests were carried out on carbon steel blocks with slits and and a
sample of the weld that have sulfide stress crack. To investigate reliability and efficacy of the
proposed approach phased array numerical results are compared with the experimental
results.

Keywords: Sulfide corrosion, Phased array, Finite element method.
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