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Abstract

In this,
Nd2O3 is dissolved in various fluoride melts and electrolysis is
performed at high temperature ~ 750oC known as molten salt (e.g., chlorides) or molten fluoride
electrolysis. Reactions taking place at graphite anode and Fe
cathode are described and based on these, detailed P&IDs are
developed. Thermal efficiencies, heat transfer coefficients,
patterns, equipment sizing, selection and placement in a typical
elution cycle is discussed in detail. Overall process efficiencies,
and throughput is also calculated. Remedies and suggestions are
also made for redesign and improvement.
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Abstract

A large number of rare
earths can be recovered by beneficiation by conventional physical
methods due to difference in physical properties (i.e size,
density, surface chemistry, magnetics and electrostatics). However,
ion adsorbed minerals cannot be concentrated using these methods.
They may exist as acid mine drainage (AMD) (phosphogypsum and
uranium mines), coal and coal byproducts. Hydrometallurgical
treatment is required. This paper deals with various
hydrometallurgical methods used for this purpose from coal deposits
from their mines. A suitable method is selected and proposed
keeping in view its activity, leachant, efficiency, plant
throughput, purity and production rate. Various activity
coefficients are determined for a typical production scale plant
with methods proposed to keep minimum possible damage to the
surrounding and environment.









Highlights

- Rare earths exist in
coal mines, coal deposits and coal byproducts

- Hydrometallurgical route
is most appropriate for extracting ion adsorbed minerals

- A method is selected
based on its activity, leachant, efficiency, plant throughput,
purity, production rate and ease of processing and
operation

- Flow diagram, rate
processes and unit operations are determined

- A paths is paved for
equipment selection, sizing, instrumentation, piping, installation,
commissioning and operation
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Abstract

Heat transfer phenomena
plays an important part in the process engineering and product
development in metallurgical processes such as steel making,
molding and casting, heat treatment and post processing. However,
it has seldom being applied to continuous casting. Despite being a
well-established process for making steel billets for decades, it
still suffers many drawbacks being erroneous, difficult to control,
poor and improper temperature control in tundish, its lining,
reactions, dummy block, and processes happening on billets after
exit from tundish. These include sprinkling of water to achieve
proper dimensioning, avoid shrinkage, hot tear, surface roughness,
materials wastage and surface defects. In this study, authors aim
to address these by modeling and simulation. A mathematical model
of heat transfer phenomena is developed for transient rate
processes in tundish and sprinkling region of continuous casting
plant (CCM). Thermophysical properties of steel being cast and
transient nature of model, its programming in C++ or MATLAB and its
iteration-based simulation is hypothesized to be effective in
control tundish temperature and achieve proper roll geometry in
sprinkling region to avoid and minimize aforementioned
defects.   





References



M.M.A. Rafique, J. Iqbal, Modeling and simulation of heat transfer
phenomena during investment casting,

International Journal of
Heat and Mass Transfer, Volume 52, Issues 7–8, 2009, Pages
2132-2139, ISSN 0017-9310, https://doi.org/10.1016/j.ijheatmasstransfer.2008.11.007.

 


Rafique, M. and Shah, U.
(2020) Modeling and Simulation of Heat Transfer Phenomenon Related
to Mold Heating during Investment Casting. Engineering, 12,
291-314. doi: 10.4236/eng.2020.125024.


 Rafique, M.M.A.; Shah, U. Development of Model and Simulation
of Heat Transfer Phenomena during Hydrothermal Processing Using
SOLIDWORKS®. Preprints 2020, 2020070412. https://doi.org/10.20944/preprints202007.0412.v1



Rafique, M. and Shah, U. (2020) Analytical Modeling and Computer
Simulation of Heat Transfer Phenomena during Hydrothermal
Processing Using SOLIDWORKS®. Engineering, 12,
682-697. doi: 10.4236/eng.2020.129048.

Modeling and simulation of
transport phenomena (diffusion) to study hydrogen plasma and
related reduction during electric arc
furnace (EAF) stainless steel making.
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Abstract

Electric arc furnace (EAF)
is an established process for stainless steel making for decades.
It is preferred for its neatness, easy to control, versatility,
quickness and quality control for small batches over its
counterpart processes such as open hearth (now obsolete). However,
one of main drawbacks, it has poorly
understood hydrogen plasma existing in its hearth and associated
reduction processes. This has a serious effect on economics pf
process as well. In this study, an effort has been made to address
this by modeling and simulation. A transient heat transfer model is
developed to understand hydrogen plasma in the heart of EAF and
a transport (diffusion) model is
developed to understand reduction processes. These are simulated by
employing thermophysical properties of melt in question and actual
transiency is achieved by iteration in simulation of model in C++
and MATLAB. Results are found to be meritorious. 
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