G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

Uissr,

LIMITED

LYWG. 170/

. . s 19 dune 1974
United Nations Industrial Development Organization

ORIGINAL:  FEGLISH

R AR i
In-Flant Training Workchop :'n :
the Froduction =t Befractoriec ‘
Pilxen, Czechoslovakia
11-28 Jurne 1974
1/

REFRACTORIES IN ESYPT ~

A. Al Aasapr®

# El-Nasr Company for Refractories and Ceramics Ex SCRNAG. Cairo, Erypt.

! l/%he views :ind orinions expresscd in this vaper are those nf the author and do

not necessarily reflect the views of the secretariat of UNIDC, This document
has been reproducerd without forma! editing,




AN

We regret that some of the pages in the microfiche
copy of this report may not be up to the proper

legibility standards, even though the best possible
copy was used for preparing the master fiche.







(1) INTBODUCITION

Refractiories are tonat materials wiich can withstand higa
teaperature without melting. The refractories are available ss
bricks, pieces of specisl shapes, mortars, pipes and crucibles.

The refractories are used in different industries such as
lining of the furnaces of iron ad nteel and other metallurgical
inaustries, foundaries, cement, 3lass, ceramics, and chemical
industries and also for boilers.

The indws try of refractcries in Egypt started from about
60 years ago in SOBNAGA factories, 70 kms, at the south of Cairo,
these factories are now called EL-NASR Company for refractories
end cersmics ex. S8ornaga, and belongs to the Government. This
industry began by producing fire clays and low aluminus refractories
by using local raw materials, and it was progressed afterwards, Now
Shere are two governaental companies, in addition to some private
factories 3=
1) EL-NASR Company for refractories and ceranis ex. Sornaga
2) The Egyptiun Company for refractories. ™y togetuer produce

about 70000 tons of different kinds of refractories per year in

addition with some other kinds of products

2) Sagee of production
. The Bgyptian companies produce the following kinds 3-
A) Acidid refractories
B) Neutral "
C) Basic "
D) Insulating *




E) BRed bricks and facing bricksg
¥) Anti-aciqd blye vitrified bricks
G) B8alt glazeq pipes
H) Ceranic £10op and wall tiles
I) Sanitary ware
J) Decorative ceramic articlegs
K) Inawlators
In this report I shall only discuss the refractories i.e,
the products mentioned in items Ay B, C and .

A)MLMLEmm*

They include gilica, f.re clay and zircon refractories

A.1l) m.x_g:_r_g_c&mz In this kind of refractories the
si 02 do not less tiap 92%, and can be subdivided intos.
l- Ofdinary giijica refractories in which the si 02 is

from 92% %o 95% and AJ.2 O3 pPlus T, O2 Plus the otheyr
alkalines do not exceed 2.5 %

2= Special 8ilica refractoriesg in which the sp 02 do no¥

less than 05% and the A.12 O3 Plus ’1‘1 02 Plus the other
alkalines do not exceed 1%

3= Senmi 8llicg refractorieg in which the 8i ()2 is not
less than 78% uy,t the A, 03 tan;es between 8% gond

22% '
A2) W@ They are the pogt usable kind of

refractories (about 70% of the Consumption of all kinds

ot refractories),




B)

c)

The essentiel component of this irind of refractories is the

aluminium silicates. The percentage of A.‘I.‘2 0} a0 not less
than 22% and tney can be subdivided into s
1= Siiicates fire clay rerractories which coutain from 22%
to 29% A12 03
e~ Ordinary fire clay refractories which contain from 30%
' 384 Ay O,
3~ Special fire clay refractiories which contain from 29
10 45% Al2 05
r to :
Iney include aluminus, chromite and carbon refractories .
B.l) Aluginusg refractorigs: They contain more &han 45%
Lla 05 and they can be useu instead of basic refractories
in some cases such as the reaction zone in clinker furnaces
B.2) Chpopite refraciorieg: In which he cr, 03 aust not be
less tanan 40%

Baalc refrgctoriess They can be divided into g
C.1) Magnesite refroctorjess In which the Mg0 do not less than
80%

C.2) Magnesgite chroge refractoriess In which the MgO do not

less thean 60%

C.3) Chome masnesite pefractorjes: In which the MgO do not

less than 25%

Ced) mﬁmms In whioch the MgO do not less than
30%




-n 4-

D) Insulating fefractories: They reprosent an. Luportant section

in refractories, The efliciency of running on thne kilns in
Rany cases depends on tielr heat insulati on Lor preventing
heat loss by radiation, There are wany kinds of insulating
refractories such ag =
D.l) Fire clay insulating refractories
D.2) Diatomite insulating refractori eg
Dg3) Vermiculite insulating refractories
De4) 8ilica insulating refractories
The insul ating refractories are produced by adding some
burnable naterials to the body coumposition %o be burnt during
%he firing ang thus leaving aip 88p8 which make the insulation,
The specification of refractories produced by EL-NASR
Company for refractories and Ceramiocs Ex, SOBNAGA, are shown
in Annex 4,
3) eto i 0

l)mmnm

The main raw materials are ;-
- Jixe olays: Such ag Aswan clays, Maikata and Beledu Llays, these
raw materialg are Presented in Aswun ares in bie quantities

- Kaolin : We have in Sina a high quality kind of kaolin, but
after the delivary of thig kaolin wag Stopped after the 67

Middle East War, our geological men foung another source of
kaolin in Kalubshg neap Aswan,




b)

Bauxite ¢ There iz =0 bauxite in Egypt, Bo it is imported
from Britsh Guiane
) ic roductgs
- Quartizite
- Quick lime (unslaked)
- Iron oxide mineroliser

- Mollasse

All these raw materials are supplied locally

4.4)

-~ Magneglite: It is imported either from CSSR or from North
Korea.

- Chroge ope: It is deliversd locally .
= Mollasse (locally)
- Commercial sulphuric acid (locally)
The percentages o0f the rew materials in tae different kinds

of refractories are considered as a secret of industry and

I an not allowed to mention them.

The specification of these raw materials are shown in
(Annex B).

t Proc of low ing preductgs
These kinds of products are produced in the old plant by
the plastic method, and it is done as follows =
l- The raw materials are stored in opened unroofed suitable

~stores, some of these raw materials are dremssed by washing.




2~ The raw materials used in every kind of these products

according to their perceniages in whe body composition
are weight and tuen put together in a four wheels reil

car and then transported o tha preparation section,
3= The raw meterials are tl

the

ien ground in edge runner mills,

8rain size is.controlled by viberating screens which
- pass the fine 8lzes,

the mills,

and retain the coarse B8lzes back to

4~ The ground meterials are then stored in suitable stores,

and the required batch ig taken to the double shafi alxer

%0 mix it with water and then passed %o the pug mill fopr

complete mixing and roughly shaping.,

5- The prouing is dons by one of the following methods ;

a. For standard bricks, there gre sone um.ts, each unis

conaiata of an edge runner mill, mixer and a mechanical

Eotary table press coupled with each other. This type

of presses inspite it ie an olgd type,

advantages smuch ag a

but 41t has some

teratively bigh produc tivisy

capacity (1000 pieces per hour i,e, about 4 tong per

bhour), very ®asy and simple for maintenance and all

its Spare parts are wanufactured in oup workshops
without the need of importation ,




'w_, Por some big siuzem or gpecial shepes, the roughly
shaped piecus are token from ihe pug mill %o
mechanicsl friction presses £or prissing end Linel
shaping

Ce The big sizes and the specizl Ahapes which cannot

be made by presses, are presssd by hand moulding.

Also hand moulding -8 used [or pressirg the pleces

§ which do not need high pressiug force or high ocold
| crushing strength, and also when the number of
pieces roquired from a certain shape is low €0 &
degree that i% will be expensive 70 make & mould
for it for pressing by presaes.
6=~ After pressing, the presscd pleces are transported to
the halls of drying. The drying 18 done naturglly. The
4ime of drying takes from 15 days o 30 days according

e R

%o the degree of temperature, the atnospheric conditions
and the kind of producta.

e After drying the dry puoducis Aare transported to the
firing section. In tue old plent we have aevpral types
of kilns such as duwn craft kilns, Hofpan kilns, auffle
xilns, up drafti bottle kiins and electrical kilms,
Only the first two types of kilns ere used for firing the .
pefractories. These kilns are batch type kilns and they |

use heavy oil (uazout) as a fuel .




8= After tipe firing oycle 4g ~inisaed , the products are
80r%ed and tiie £1zet class products ere stored 4in the
Products ghoreg g, vile othar classsy o wroducts are
used as g BrOZ2 ang gae transpor.ed io i he mills',

4,B) Maputacture process o2 bizn slumipng REducts up o _62%
Allaing ,
These kinds of fzoducts aro produced in the new

unit by usiag the dry metuod, and it ig dune as followg ge

l- Bach type of Taw matcrial is stoped alter washing if
necessary in ap individual ang suitable store. The raw
materials gre brought to the factory by lorries and g
mobile belt couveyor is used for piling up.

2= The, raw materials arg Yrasnported to the mass Preparation

| section by bucket Yrucks tuen to the Jaw crugher via the
belt convoyor_, The materig)l 15 then taken by another bel ¢
eonveyer to the ed;® runnep mill with pPerforated botton,

8izes back to the mill to be *oemilled, angd basses the fine
Bizes to g horizontal bait conveyor below the vibrating
8creen. The screen can be caanged eccording to the grain
size wanted. 7he horizuntay belt conveyor takes the fine
ground material to the COrresponuing silo, There is one s11o

OFr more for each grain gize of each rgw naterial,




3- In the floor under fae 51708 there is an automatic
’ weighing machine on rails wailch is used tor taking the
constituents of ithe patch by weigit from the corresponding
silos using ihe s2pguent closures.
4~ The whole mass is shuueu Dy gravity via belf conveyor %o
the edge runier mixer, Water is then added so that the
pixture will have a molsture percentage of about &% in
case of pressing by pressee or avout 8% in case of hand
mwoulding. After tne mixture is throughly mixed, it is taken
$0 the presses or to tne area of wanual woulding.
S« The pressing is done by using the following presses 3=
a) Hydraulic press 150 tons
b) Hydraulic rotary table press 200 tons
¢) Hydraulic press 900 tons
d) Mechanical toggle press 200 tons
¢) Hydraulic press 800 tons
£) Hydraulic press 800 tons with two sliding mnoulds.
Some of these presses are also used for producing silica
and magnesite.
The manual forming in moulds is done by using elscsrical
hanmers.
6~ The green products are dryed in channel dryers using clesn
hos air drewn from the cooling zones of the tunnel lns
un$il the moisture content is reduced to about O,5%. The




S .

dry.:q 2oducis fre then loadad s the %unnel kiln cars and

Zc transported to gng 2iln,

7= The firirz .o dore in %he vunndl kilng, we have two tunnel

Kilrs, one o® hem L dsed Zor 4le high aluminus, products

and the other nue is usey for hai? the year for silica
producty eni the oghup ualf ¢f the year for nagnesite and
other basic and nansral p'uoducts. <he kiln coasists of three
zones 1.9, tac pre-firug zone, Gthe firing zone and the
cooling zome. The fuol used is heavy oil (mazoui ) gnd we use

compressed air (o atowise thg mazout¥, The capacity of each

kiln 1s about from 6900 tons %o B800C tons per Year according

to the rutec of moving of the cars inside the kiln which depends

on the time requiied in the firing zone. The temperature

required for firing the alisk aluming refractories ranges froa

1300°C to 1450°¢ according 4o

the percentage of alumina
8 Lft‘er finishing the Liring

» The Iinal products arm sorted and

the first class tefracicries are taken %o the production stores.

The other classes o” proguets are considered as agrog and are

taken by buciet trucis to fue mass preparation section fopr

crushing and useda in the bedy mase again.

4=C) Mapuiagctyre process % silica refractorjegs
The silica refractories are alsc produced in the new unit,

The steps of producsion are as follows g

e o K




Tty

o=

l.a) As previous mentioned in ivem No. 1 in section 4E

1,b) The quick liuwe is sleked and tne slurry (milk of lie)
is screenecd into daily taniks with stirver and taen is
transferred %o tile mass preparation section by recir-
culating puaps.

2,a) As previous mentioned in item No. 2 in section 4B.

2.b) We use a closed cycle bell amill for fine milling of the

| quartzite %o powuer size.

As previously meuntioned in itea No. 3 in section 4B

The whole mass is shuied by gravity via belt conveyor tothe

edge runner mixer, After dry mixong « binding agent is added

i,e. wilk of lime in an amount up to 2% Ca O, The adhesive

wolasse is tuen added ir -about 1.5 % and water is then added

80 that the mixture will have a moisture percent of about 7%

in case of semi dry pressing by presces or contains ahout

8-«9% in case of hand nwuiding ;. The mixture is again throughly

aixed and it is taken to the presses or to area of manual

moulding.

The pressing is done as previously mentioned in item No, 5

in class 4B,

6= Drying is done as previously mentioned in item No. 6 in class

433 But it takes lon;er time and slow rate of drying.




7= The Tiring of silica is done in the second tunnel kiln,
The temperature in the kiln can resch 1450°L,, The silicg
refractories take long tine Lop Liring becéuse it need
long time for firing Yoecause it need iong 8o0aking period,
80 the Productivity o7 tus kiln i decrcased when we use
it tor firing &he dllica. We are now masing some trialg to
fire the silica in direcs firved, dasteh type down draft kiln
80 that the gecond bunnel kiln will be used for firing
magnesite and otvher bagig refractories Zor half the Year
and high alupinga refractiories for thn other half of the
year,

8~ 8Sorting ana Packing are done sug Previovsly wensisned in
ltem No, 8 in class 4B |

4,D) “Mumwmwawm@w‘c efrgcyorjegs

The magnesite and other basic refraciories such 43S magnesite

chrome and chrome Maguesite are also produced i. the new unit.
The steps of Productions are as tollows o

l= As Previously mentioned 1, iben Iine L in cless 4.8
2.8) As previousl v wentiuned in iten lio. 2 4in class 4.B
2 D) We use ilso tie Ciosed tyne ball mill for the fine

milling,,
3= A8 pPreviously mentioned in iten No. 3 in class 4.B




o

- 1% =

The whole wass is shuted by glavity via belt conveyor

to tue edge runner mixer. After dry mixing we add the
adhesive molasse in about 2%, tuen we add the commercial
sulpheric acid in about 1.5% tuen wme add the water till
moisture percent is about from 5% to 6%. Tae mixture is
again throughly ubxed and it is tren tgken to the presses
or to the hand moulding area.

Because the magnesite and its derivatives need high cold
crushing strength more than 300 kg/cmz, we do not use the
maechanical toggle press we use only the hydraulic presses
which Gan give us the required pressure

Deying is done as previcusly uentioned in item 6 in

¢lass 4B

The firing is done in the sesord tunnel kiln and as
previously mentioned in item No. 7 class 4B, but by using
high temperature about 1560°C

Sorting and backing are don;e ag previously mentioned in
item No, 8 class 43

We also produce tne chemical bonded magnesite refractories.
In this kind of producte we use a greater percentage of
fine grain size ground material i.e. powder, and we use
high pressure hydraulic presses and we increase the time of

drying in a hot atmosphere but they do not neea firing.
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op of table king o zel: gtories for fe
RUIDOses ¢

The selection of the sultable kind of refractories for
lining the kilns depends on the chemical and pPhysical factors
inside the kiln. For example the acidic refractories are
preferred for lining the kilns in which the lining is subjected
Yo acidio influences, aﬁd tie basic refractories are preferred
in the cases of bggic influences. In the cases that the lining
1s subjected to bigh mechanical forces, the lining amust be
selected from that kinds waich have bigh cold crushing strength
and high R.U.L.

In some ceses we can teplace a certain kind of refractories
by anotler, for exsample the Basnesite refractories are usged in
cement industries but we are going now in Egypt %o use the
Forshterite refractories instead of the magnesite refractories
because we have the Ores of serpantine and talk in Egypt.

AYSrage Sonsumpii on of refrgctor;‘ es in soge in triegs:

The rate of consumption of refractories depends on some

feactors such ag :-
a) The specifications of “he refractoriegs,
b) The design o the xilns and he at distribution inside them.

¢) The method of building and lining of the kilns and the gkill
of the builders,

N




d) The kind of mortar used and it it is suitable for the
kind of refractories used and the circumstances iuside
the kilns,or not.

o) Methods of utilising the furnace and whether it is

subjected to thermal shocks  Or not.

£) Maintenance in the suitable time and with the suitable
method.
But we can consider the following rates of consumption
pL refractories as average rates i-
a) From 50 kgs to 60 kgs of refractories for each cne ton

production of iron.

b) One kg. of refractories for each one ton production of
cement.

c) Prom 20 kgs to 25 kgs of refractories for each one ton
p:oduétion of glass.

6~ Qualliy Conipolt
To be able to make sufficient supervision and
accurate conirol in all production stages in different
production lines and testing of raw materials, inter=
mediate and finished products we have the following
laboratories -

a) Chemical laboratory complete with all the cheuicals
greqQuired for chenical analysis and also a photo colouxr
meter apparatus to make optical analysis 'ror the groups
20 and B,0 ,




b) Physical laboratory complete with the instruments

and apparatus required for making the following tests

- Beger cone tect

= Cold crushing strength test

-~ B.UsL. test

= 8ieve analysis

~ Moisture percentage

- Ignition loss

= Apparent porosity

= Bulk density

o) Technical laboratory complete with a pilot plant for
scientific researches, Th» quality is done in the
different stages, and the following analysis and tests
are made :-

1) Chemical analysls for s8ome samples of each quantity
of zaw materials comes to the factory, The analysis
is done to detcrmine the percentage of the different
eleuents in the raw material and also the loss by
ignition, and compering these results with the
standard specifications

2) Chemical anc physical analysis of the body composition

‘ before pressing to deteraine the percentege of each

element, tne percentage of different crain sizes, and

the perceniage of moisture,




3)

4)

5)

6)

- 17 -

Afier pressing sowe tests are made to determine tne

bulk density, moisture percentage and to check the
dimensions.

After drying and before firing the moisture percentage
%est is dons.

After firing some uppatent test are made such as
measuring of the dimensions, sureness of no cracks and
no strange spots, then sone samples are Haken to the
laboratories %0 wmake the following analysis and tests g-
= Determination of the percentage of ALz 05 or s“ 02 or

or, 03 accoruing to the kind of the refractory.

Deteruinatitn of cold crushing strength

- " " H.U.L.

- " " pyrometric cone egquivalent
- " " bulk density

- " " epparent porosity

- Other special teuis if any accordiug to the demand of
the consumer.
Daiure pogeibiliviess
The consumption of rerractories in Zgypt is wmore
Shan the present production, The consuaption will
inorease rapidly in the near future because of the

increasing of the following industries s=-




- Metallurgical industries such as iron and steel, copper,
aluainium, ... eic.

- Glass industiry

- Cement industry

= Coke industry

-~ Various chemical and petro-cheuical industries

= Boilers .

- And other industries

The production of refractories in Bgypt in the last year
(1973) was about 70000 tons and we import about 7000 tons,
thue the total consumption is about

77000 tons of refraclories as follows :=-

48000 tons for metollurgizal industries
8500 tona for boilers

6500 tons for cement industrier .

4500 tons for glass inducztries

9500 tcns for other industrios

77000 tons total consumption

We expect that the consumption of the refractories in
Igypt will increase rapidly and will be doubled Jduring five
yoears because tine extenciuns in the Bgyptian Iron and Steel

Company alone necd 40000 tons of refractories per year.




For tils rcason we began to study the future possibilities

of consraption of refractories in Ecypt and we are now preparing

for the folluwing projects -
1 ~ A new unii for producing nigh aluginus refractories

Q=" " " " v wagnesite and other basic

refractozries.
3 - A new uail Ior producing silica refractories
4 = A new unit for calcination to produce the grom

zequired for the new and exiating units.

5 = 4 unit for obtaining the magnesite ore from the sea .

water

e e e O
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