i bl | |
@ ASUNET
dmalal) cila glaal) A8l




@ SU o
Wld\uu‘gh.did&u

Cunity il | ) Gl | o
@ ASU NET

Ao Sy 3258 385




e | o el |
@ ASUNET

dmalal) cila glaal) A8l

il i et

a8 g jSaall g (5 9S85 5
-

Lebiausi g L g a3 A1) Balal) O audied) Al sl
Sl il A ¢y 98 ) 3B 2DEY) oda e

Ll e oy ad8Y) oda Jadas
% 40-20 (A dyghygdasia 20 — 15 Gaduladan

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y Qe | S
@ ASUNET

Sloe Yl |
J—ed 55




2

LY UU%
s )

RECOVERY AND PHYSICOCHEMICAL CHARACTERIZATION OF
CATALYTIC ALUMINAS FROM INDUSTRIAL RAW MATERIALS

7y

Ml

I

A Thesis

presented to the Faculty of Science, Qena, South Valley University

for the Degree of Doctor of Philosophy

(Chemistry)

By
Ezzat Abd-E]l Rahman El-Said EI—Katntni
M. Sc. (Chemistry) 1993

Supervised By

Prof. Dr. M.1. Zaki Prof. Dr. M.A. Mohamed Dr. S.A. Halawy
Professor of physical * Professor of physical Assistant Prof. of physical
Chentistry

" FFaculty of Science (Qena)

Chiemistry Chemistry

Faculty of Science (El-Minia)  Facuity of Science (Qena)
E-Minia University South Valley University South Valley University

1998

Bwa%ﬂ












) Approval Sheet

Name: Ezzat Abd-El Rahman El- Said EI-Katatni
Title: Recovery and Physicochemical Characterization of Cafalytic

Aluminas From Industrial Raw Materials

Supérviso'rs
1- Prof. Dr. M.1. Zaki’
2- Prof. br. M.A. Mohamed
3- Dr. S.A. Hala\'vy






CONTENTS

ACKNOWLEDGMENT ..o
NOTE .o e

THE FRONT PAGE............... .

LISTOFFIGURES. ...

LISTOF TABLES ... ... ...
- CHAPTER |
INTRODUCTION AND OBJECT OF INVESTIGATION

L1INTRODUCTION ...

1.1.1 Natural Sources of Alumina

[A] Bauxitic sources ... .

{B] Non-Bauxitic sources ................................ ...

() Claysand shales .................................. ...

(MAlunite ...

(i) Anorthosite ...
(iv)Labradorite ...
(vj Dawsonite and Nordstrandite .. ...
(viyLeucite ...

(vit) Nepheline Syenite

(viit) Metamorphic Rocks ... .

() Saprolite ...

- 1.1.2 Secondary Sources of Afumina e

[B] Aluminium dross tailings ....................... ..

(1) During atuminium produciion process......... ...

Page

—

el T FC T UC T e F e e S T R



(i) During recycting of the aluminium serap............... A

1.1.3 Miscellateous SOUTCES ... oottt e e e

1.1.4 Local natura! and industrial sources of alwnina ................ 5
[A] Nepheline syenile ... .5

1.1.5 Environmental Impacts of Aluminium Containing
Chemical Waste ...
1.1.6 Procedures of Alumina Recovery L
[A] EX{raclion Processes ... ....ioooo i roe e 8
(i) Hydrochemical treatment with concentrated
s0da SOIONS ...\ oo 0 8

(it} Sintering with soda ash or limestone

followed by waler leaching ... g
(iii) Low femperature fusion ... 8
(iv) Acid leaching ............ .8
(v) Sulphatization ... ......... .9
{3] Precipitation ofalul_ninilum hydroxide 9
(i) Acidification of sodium aluminate solution ... ....... 9

(ii) Neutralization of aqueous solution of

aluminmium sals oo e e MO

(iii) Hydrolysis of organo-aluminium compounds ... ... 10
(iv) Amalgamation of aluminiom ... I

1.1.7 Appilications of Alumina Hydrates TR UUURURTR B
[A] Indirect applications ... ... I

[B]Diréclapp!icalions o1



(1) In polymers synihesis

(i) fnpaperindustry ...

(ti1) In rubber i'n(luslry ..................... ST
(v} In dentifrice applications .......................... .

12

1.1.8 Activated Aluminas ............. ...

[A] Crystallographic structures of alumina hydrates and

oxohydrates..... ...
[B] Crystallographic structures of transitional alumina... ..

1.1.9 Properties of Active Alumina Surfaces... ...

[A] Acid-base properties................. .

IBl Surface texture. ...

[C] Texture and structure relationships.................. ..
1.1.10 Adsorption Based Applications of Aclive Aluminas. .. ...,
[Al Asdesiccants....................... ... ...

[B] As selective adsorbent...... ... .. .. ..

(1) Inaqueous solutions............................. ..

(1) In non-aqueous media... ... ...

LT Active Aluminas in Catalysis ... ... -

[A] Alumina as a cata[ysf supporl,.......

(i) For the ethylene oxide catalyst...................... .

(i) For pollution control catalysts.. ... .. ...

[B} Alumina asa catalyst................. . .. ..

(1) Claus plocesq
(if) In debydration of alcohols. ... ...

[C] Alumina as a co-catalyst ............ ... ...

. Page

12
12
12
12



" Page
() In |'el'orming PYOCESSES... oot 23
(i) In hydrotreating processes......... 23
(iit) In hydrocracking processes........................... 23
1.2 OBIECT OF INVESTIGATION .. 23
REFERENCES.........o e e 26

CITAPTER 2
MATERIALS, PREPARATIVE METHODS, APPRATUS AND
. TECHNIQUES |
2.0 MATERIALS......o 230
2.1.1 Industrial Raw Material of Alumina..._..........................30
2.1.2 Industrial Chemical Wésle...... 030
[A] Alumina containing, WASIE. oo 030
[B] Iron containing wasle............ccooooieeinn i3
2.1.3 Reagents, Gases and Other Chemicals ..o 3
2.2 P.REI’ARA'I'IVEME'l'l“IODS.........._.'.........-....................... 32
2.2.1 Raw Material Preparative Methods... ..................... 0032
2.2.2 Alumina Recovery Melhods................oooiiinee32
[A] Leaching PUOCESS ..o ve oo 32 ‘.
(i) Atmospheric leaching... ... .........o...............0 33
(it) Leaching under pressure... ... 33
113] !':Illallon 34
[C] Precipitation process.............oon i 34
| (i) Precipitation of aluminium hydroxide lrom sodium

aluminate solution by 11,0, addition (Run 1} ... .35



