IN THE NAME OF GOD

DESIGN, CONSTRUCTION AND MODELING OF PILOT SCALE
REACTOR OF FERRIC CHLORIDE PRODUCTION FROM ISFSAHAN
IRONMAKING CO. CONVERTER SOLID WASTE

BY
MEHRDAD PANAHYAZDAN

THESIS

SUBMITTED TO THE SCHOOL OF GRADUATE STUDIES IN
PARTIAL FULFILMENT OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE (M.Sc)

IN
CHEMICAL ENGINEERING
SHIRAZ UNIVERSITY
SHIRAZ IRAN

EVALUATED AND APPROVED BY THE THESIS COMMITTEE AS: EXCELLENT

WY Pl 2 po it G BN P M. MOUSSAVI, Ph.D., PROF.

OF CHEMICAL EGINEERING
(CHAIRMAN)

Y- %@L«MM).}..........[’/}G.KARIMI,Ph.D.,

ASSISTANT PROF. OF

CHEMICAL ENGINEERING
(CHAIRMAN)

D. MOWLA, Ph.D, PROF. OF
CHEMICAL ENGINEERING

A. ALAMDARI, PhD,
ASSISTANT PROF. OF

CHEMICAL ENGINEERING

JANUARY 2001

vEA QA




ACKNOWLEDGMENT

I am thankful to GOD on the completion of this work. Then I
am extremely grateful to my advisor Dr. Moussavi, professor of chemical
engineering in Shiraz University that without his helps and supervision,
this work would have impossible.

Furthermore I am indebted to Dr. D. Mowla and DrA.
Alamdari for their valuable advices and helpful suggestions during the
course of this study.

The author also appreciates the chemical engineering department

laboratories employments.

€AY N\




ABSTRACT

“DES-IGN, CONSTRUCTION AND MODELING OF PILOT-SCALE
REACTOR OF FERRIC CHLORIDE PRODUCTION FROM ISFAHAN
IRONMAKING CO. CONVERTER SOLID WASTE”

By:
M. Panahyazdan

One of mam problems that steelmaking industries are involved i is
solid waste that often are hazardous and their land disposal in
environment poses risks to human health and environment. Thus the use
of this waste as an effective substitute for commercial product or
ingredient or feedstock in industrial process that allows to pollution
prevention is important.

In this study, recycling of Esfahan ironmaking co. converter solid
waste 1s outlined. Anew method for reuse of this solid waste to produce
ferric chlonide is discussed and effect of operating parameters on rate of
reaction such as concentration of acid, temperature, agitation speed. .. are
considered.

In the design of reactor, it is desirable to utilize the energy liberated
by the reaction to derive the reactor toward autogenous operation. For
optimal reactor design, models which couple leaching kinetics and heat
effects are needed. In this study, the principles of modeling exothermic
leaching reaction are discussed. There was good agreement between

pilot-scale batch testes and model predictions.
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NOMENCLATURE
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g-mol weight
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Just-off-bottom impeller speed, rpm
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Heat Transferred, J

Component rate, mol.min™.cm’
Reaction rate, molmin'cm™

Particle core radius, mm
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Ideal gas constant, J mol! K
Reynolds Number

Temperature, K

Time, min , sec

Dimensionless time

Reactor working volume, lit
Conversion

Overall conversion of wide size feed
Overall heat transfer coefficient,Jmin™'cm™
K!

Weigh fraction

Dimensionless parameters




GREEK SYMBOLES

< ® &

3 = ©

SUPERSCRIPTS
n

SUBSCRIPTS

f

-

E. ,.U o . G s

out

Stoichiometric dimensionless parameter
Reaction extent in batch reactor, mol
Stoichiometric coefficient in reaction
Density, gr.cm™

Activity Coefficient of spice 1

Viscosity of fluid, kgm™s™, cp

Apparent order

fluid

Reaction component
Reaction

Size fraction

Initial

Particle

Inlet condition

Outlet condition




CHAPTER I
INTRODUCTION

When considering specific type of industries, one finds that
there are often many different production processes, resulting in many
different production processes, and many different types of pollutants,
and also many possible method of pollution control.

Frequently, however, the processes are similar; this allows a
discussion of the “general” treatment method for the “typical” wastes
produced.

The iron and steel industry is very complex and there are four
major Stages to conventional processing:

1.Mining

2.Iron ore concentration
3.Blast furnace operation
4 Steel production

The first two of these steps are generally done at or near the
mining site, where as the last two processes are done at steel plants
located elsewhere.

The pollutants generated are very diverse, as are the processes,
and encompass the full range: air and water pollution and solid wastes.
Because of complexity of the steel industry, the processes and
associated environmental problems will be considered for each stage
separately.

With this background, we can first consider the general methods

of pollution control, and then examine some particular solid waste

generated in steel industries by the method are typically used to




