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CD INTBOBUCJION 

Bef raccoriea ate taat materials v;uich can withstand hié;a 

temperature without melting.  The refractories ase available as 

bricks, pieces of special shapes, mortasa, pipen and crucibles. 

She refractories are used in different industries such as 

lining of  the furnaces of  iron and ateel and other metallurgical 

industries, founderies,  cement, glass,  ceramica*   and chemical 

industries and also for boilers. 

The indis try of refractories in Egypt started from about 

60 years ago in SOBNAGA factories, 70 kms. at the south of Cairo, 

these factories are now called KL-NASH Company for refractories 

end ceramica ex. Sor nag a,  and belongs to the Government. This 

industry began by producing fire clays and lo« aluminas refractories 

by using local za« materiale, and it «as progressed afterwards. Nov 

there are two governmental companies, in addition to some private 

factor!et s- 

1) BL-tfASB Company for refractories and oeraids ex. S or nag a 

2) The Egyptian Company for   reft act orle a.   nh.>y together produce 

about 70000 tons of different kinds of refractories per year in 

addition «ith some other kinds of products 

2) Boone of production  t 

The Igyptian companies produce the following kinds i- 

A) Aoidid refractories 

B) Neutral " 

C) Basic - 

D) Insulating      * 
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W Bed bracks and facing brick* 

*> intt-acid blue vitriXied bricks 

G) Sait glazed pipes 

H) Ceraaic floor  and wall tila. 

I) Sanitary ware 

J)    Decorative ceramic articles 

£)    Iaaulatore 

*. Prooucts Mntioned in ltame A>  Bi c ^ D> 

I"? iaClUd* ,UiC- '^ «• - -«« ,.f „cto.i.. 
M> SUiaj[si£iSio£iÊ£, m thi8 klnd of tef Iactorleg th# 

r J * a0t leS3 "* ». « « b. aubaivid.d lnt0l. 
fro« 92* »0 95J5 ^ TO.,.     <.. 

2    3 Piu8 ^ Og plus the otbet 
•lkilines do not exceed 2.5 « 

*- Specie BiUoa tefrsctori„ ln ^ the ti 

lees than 95% and the n     r>      ,      - 

alkalmes do not exceed 1% 

3- tal lile. t«,M0A„ ln mch the ai        i3 

x... «- m « the ^ ^ ^ brtij 

•« Ij^L^fc^o^, Taey ate the aost 

r?011*8 Ufa0üt *» * - •«-*- - -a ana. of refractories). 
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The e33ential component of this .rind of refractories is the 

aluminium silicates. The percentage of AL, 0.x óo not less 

than 22% and they can be subdivided into j- 

1- Silicates fire clay refractories which contain from 22% 

to 2<tf>    AL2 03 

2- Ordinary fire clay refractories which contain from 30£ 

to 38%    Al2 0, 

3- Special fire clay refractories which contain from 39£ 

to 45%    Al2 05 

B)    Neutral  refractories  : 

They include alutainus, chroaite and carbon refractories • 
B«1) Alluri nu a r efrac tortesi    They contain nose than 45% 

Al2 0^ and they can be useu instead of basic refractories 

in some cases such as the reaction zone in clinker furnaces 
B»2) Chromite refyaotog^»  in which the c*2 0, must not be 

less tnan 40% 
c>    Bili0 l^frì^V    They can be divided into i- 

Gil) Mifineaite refractories* In which the UgO do not less than 

80% 

c*2) Miftataite ohrone rafractoriesi In which the UgO do not 

less than 60% 
c*3) Chroma magnesite re^ractorlest in which the UgO do not 

less than 25% 
c?*) Dolomite refractories^ In which the UgO do not leas than 

30)1 
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D) 

« 

Jam «ffrffitoTi,,.   Ttey repro8ent ^ laportant 8ecWon 
in rectories. îûe 9fl,ioien0y of tunning on ^ tuns in 

-any eases depend8 0Q ^ ^ ^.^ ^ ^ 

"-.* loss by radiatiün,  î(lere are œany kinds of ^ 

refractories such as i- 

M> HM olay insulating refractories 

Dr2) Di.to«ite insulating refractories 

B.3)   V.rmiculit. insulating refracten es 

0;*i Silica insulating refractories 

a. in.ul.ting refractories are proved by adding 80M 

«*».». „teriea. to tbe body exposition to be burnt during 

*. tiring and tuu. leaving air gaps „aicu «*. tu. in^.tion 

la. .pecif ioation of refractories produced by swus, 
Co-p«, for retori.. «, c„«i„. *. 80B1U(U) „, 
la Annex A. 

•« mirini uffnn m r.f„et.rltf ^ 
«) to, ain.„,„T mflirJ, 

m 1n ,Bn"" p,>l>l"m 

Ih« Min m materials are «- 

-   iU^M* Such aa Aswan ^if Maikat. ^ ^ 

^ . We have in Sina a Msh quality ^ ä 

«iter the delivery ctf  this kaolin »       . 
•18 **<*** waa stopped after the 6? 

Middle East War, our peolo«wi * 
.     „ ««olögical men found another source of 
kaolin in Kalubsha near Aswan. 
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-   Bauxite  :    There is no bauxiti e in 2gypt» «o It ia imported 

from Britsh Guiana 
b) Pot silica product?» 

- Quartizite 

- Quick lime (unslaked) 

- Iron oxide miner oliser 

- Mollasse 

ill these raw materials are supplied locally 

°) Jot Bumntaite and other basic and neutral refractories! 

- Magnealtat It is imported either from CSSB or ito« North 

Korea. 

- Cagona ore: It is   delivered    locally . 

- Mollasse (locally) 

- Commercial sulphuric acid (locally) 

The percentages of the ran materials in the different kinds 

of refractories are considered as a secret  of industry and 

I am not allowed to mention   them« 

The specification of these san materials are shown in 

(Annex B). 

4.A)    MiBitfifiiUvre, Process of tow »¿min*, proavo tjs. 

These kinds of products are produced in the old plant by 

the plastic method, and it is done as follows t- 

1- The raw materials are stored in opened uns oof ed suitable 

stores» some of these ran materials are dressed by washing« 
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2- The raw materials used m every kind of these products 

accortine to their percentages in *he body composition 

aie weight and then put together in a four wheels rail 

oar and then transported to the preparation section. 

3- Tua saw materials are then ground in edge runner «ilia, 

tua grain size is .controlled by viberating screens which 

pass the fine sizes, and retain the coarse sizes back to 
the ailla* 

«- ft» ground .aterials are then stored in suitable stores, 

and th# raquired batch is taken to the double shaft «U.r 

to aix it with water and then passed to the pug mill for 

colpiate «ixing and roughly shaping. 

5- Tha pra.sing is dona by one of  the following .ethods , 

a. foi standard bricks, there are some units, each unit 

consists of  an edge runner «ili,aixer and a u.ch.nic.1 

**tary table press coupled with each other. This typ. 

of Pfs.ee inspita it is an old type, but it ha. so** 

•Avantagea auch as a relatively high productivity 

capacity (1000 piace, par hour t... about 4 ton. p.« 
hour), vary ..ay «^ 6ÌBpl6 fQt mÊÛJktmkm09 ^ ^ 

it« .par« ptï ta ara aanufacturad in our workshop, 

•ithout the naad of iaportation . 



ì 

fr. For socie big sise* Oí special shapes,  the soughly 

shaped pieces are tokon tum. the pug olii to 

aechanic&l friction presses for pressing end final 

shaping 

c. The big sizes ana the special shapes which cannot 

be made by presses,  are prefoSöd by hand moulding. , 

Also   hand mould.i.nt;     le ueod Xor  psessirg the pieces 

whioh do not need high pressing forco OK high cold 

crushing strength,  and also when tha number of 

pieces requisad from a certain shape is Ion to a 

degree that it «ill be expensive to naì:e a mould 

for it for  pressing by presses. 

6- After pressing, the pressed pieces are transported to 

the halls of drying. The drying is done naturally» The 

time of drying takes f roa 15 days  bo 30 days according 

to the degree  oí temperature, the atmospheric conditions 

and the kind of products. 

7- if ter drying the dry produces are transported to the 

firing section. In the old plant we have several types 

of kilns such as down draft kilns, Hof man kilns, sufflè 

kilns, up draft bottle kilne and electrical kilns. 

Only the first two type» of kilns are used for firing the 

lefiaotories. These kilns are batch type kilns and they 

use heavy oil (mazout) as a fuel  • 
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sorted ana tu flïe, ola„ ^^ ^ ^^ ^ ^ 

Producs .*«.. _ th, otw olnMou or ^roduct3 are 

used as a {iro3 Bfi ^ tran.porh.d ,o i;he  Kills. 

^^  •~ii¿^^•Ji« profit, UP tQ c^ 

Tûe3e icinds of products *r > r«^       -  • ir    aicib ar> puoauted in the ne« 
unl* by usiag the dtv ««f n* 

5  ffietu0(l»  ** ^ ¿* done as follows t- 
A- flach type of raw «at»riel i- c*•   ,   - »«-rial iö stored after washing if 

12T "6 brous"to the factoty by ^— -. -obi!. belt ooaveyor ls us9d f or piung ^ 

«1 la then taken by a vertical bucket 
•levator to th* inn« «.• "*«*•* vibrât^ screeD Bhich f 

•i". .«ft to th. aU1  t0 be 
00•l"• 

,. . ' « »allied, «ad passes to., fins 
*ou*on.ai belt conveyor belo« the vibratine 

screen. The screen can be chanr.H ^^»Ung 
<*« oe caangad ac cor dins  to the ».in 

sise wanted, ï'ho horizon,  H ,* 
««    , ÛOrla"ntal beit ^nveyor  takes the fina 
8*ound «atenei to the correspond 8ilo.  *here is " 
or «ore for each 6Mia ei2e of        * ~ "^ e Oí aach raw naterial. 
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3- In the floor  under fcae   Hü-JB   there is an automatic 

welching maciiine  on rails which is used for  takinß the 

constituents of the batch by weight from the corresponding 

•ilos using the segaent  closures. 

4- The whole mass is shu-ued oy gravity via belt conveyor to 

the edge runner mi-cer.  Water is then added so that the 

mixture will have a moisture percentage of  about 6% in 

case oí pressing by pressée or aoout Q% in case of hand 

moulding« After the mixture is throughly mixed, it is taken 

to the presses or  to the area of manual moulding« 

5- The pressing is done by using the following presses t- 

a) Hydraulic press 150 tons 

b) Hydraulic rotary table presa 200 tons 

o) Hydraulic press 900 tons 

d) Mechanical toggle press 200 tons 

e) Hydraulic press 800 tons 

f) Hydraulic press 800 tons with two sliding moulds. 

Some of  these presses are also used for producing sillo« 

and magnesite. 

Ta« »anual forming in moulds is done by using electric«! 

hammers. 

6- foe green product« are dryed in channel dryers using clean 

not «is drawn from the cooling  zones of the tunnel kiln« 

until th« molature content i« reduced to about O«50?    **• 
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**•*    pzofcete f.r.  thon J«Ul„l » t„  «unûel kiln c„s ^ 

arc transported to tiie jain. 

7- TU. firing AK de;-» iu the tamiul kUnB( „ have ^o ^^ 

mtB,  one oí  *í5  i, aoea -'or ti* high alu«i«us, product, 
and the other ou* ifl usei fot  îlaJ. tbf Jear fot  sUlc> 

product, ani to, othjI U8l, cf  t,le yest fM aignS3lte ^ 

otta» basic ani „•Mal peoiucta. :he ttu COJ6iat8 of thiM 

ione, i.e. ue pte-fiiiDE zone,  the fitina "ne and th. 

e coline »on.. The f ttol US8lt t. „.„, oil (ra!10,rt , u] ,, ^ 

oo.pr.ased air  to .toaiee th, naaouti ^ oapaclty ^ ^ 

kiln is «bout froa 6000 tons to SOOC tons per year according 

to the  rute of »ovins of  the care inside the kiln „hich d.p«*. 

on ti» ti«e rehired in the flrins aone. The te.poratur. 

"quired for firing tu, hìtìh alunna refractorie, ranges fro. 

ISOO-e to 1450-C accord  to  tne pereentage ,f aluoina 

8- «ter finishinc  the  fiIlnB, the iinal ptoduoU ar> ^^ ^ 

tU. first .x«. .*.«.„»„ aro taken to the production «tor... 
Ih. other el«„..3 o-   ,,o,uota „0 COMl4t!,d 8S agtog ^ ^ 

taken by bucitet truoJtl t0 the .„, pi,ep3tatica ^^ fw 

oraehing and ucea in the bod;/ mass again. 

«-C) ¡tiflllfjoJiuaL.aoo.as, ,tmMi refraotni-j Tg. 

Sto aillca refractorie« are also produced in the n« unit. 

Ito step, of production aie aa folio». ,- 
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l.a) As previous mentioned in i rem No. 1 in section 4E 

l.b) The quick line is olaked and the    slurry (¡ailk of liae) 

is screened into daily tames with stirrer and tnen is 

transferred to tue mass preparation section by recir- 

culating pumpa« 

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

2.b) le use a closed cycle ball  mill for fine milling of tue 

quartait e to powuer size. 

>-   As previously mentioned in. item Ho,  3 in section 4B 

4- The »hole mass is shut ed by gravity via belt conveyor  to the 

edge runner mixer. After  dry aix:,ng  a binding a^ent is added 

i.e. milk of lime in an amount up to 2% Ca 0, She adhesive 

solasse is then added in -about 1*5 % and water is then added 

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

in case of semi dry pressing by presses or contains about 

8-9& in case of hand  moulai^,.  The mixture is again throughly 

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

aouldiag. 

5- The pressing is done as previously mentioned in item No. 5 

in class 4B. 

6- Drying is dons as previously mentioned in it en No. 6 in class 

4B, But it takes longer time and slow rata of drying. 



-    12    - 

?- Th. firing of silica is d0M ln „hs eecoad tujMel ttin> 

The temperature la tbe kUn can loacU lvo#& The aiiioa 

ref.aotories take l0Jlri tloe fnt ,lr.^ ^^ ^ ^ 

ion« tu. for tirlas bwtuae tt noe(1 iens 8oakins ^^ 

so the p.«*»*!,«, 0/ to, mn t, uecrea3ert nhon M use 

it for titm tbe aia«,,. Ws are n0H .^ 3ooe ttiaia te 

ii«e the sUica in dire« xiteu,  b«ok type do»n draft kUa 

« that tae second tunnel kUn «ill be u80d for f irJng 

"*8n08ite «* othBI »•*• factories /ol half th, yeaï 

«« Mgh «lattn. refractora, tot  lh, ottal h<af Qi ^ 
yeas. 

a- Sorting and packing are done  «i previouniy aeniioned in 

i ten No. 8 in class 4B 

•» ««Snesit. «na other bMl0 IrtMctMi,s euoh „ ^^ 
oh*«*, and ohMM naiiaosite Me ^ ptoduoed LI the ^ ^ 

The steps of production, are as folio« .- 

1- U previously captioned in iSea 1Io. ,  in cleßs ^ 

a.a) A. previously a„tianid lB it„ lj0< 2 ^ ^ ^ 

a.b) We uSe *ao the cosed ty,„ call „ill for the fin. 
milling. 

3- U previously „entioned m ltea So. J lr. 0l.SB ^ 

ih4-"'-i.«JtJr' »•^^»'•aianMMTrwllliriiíW'1*» »M»-«.- 
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4- The whole mass is  shuted by glavity via belt conveyor 

to the eàye curinet mixer. After dry mixing we add the 

adhesive molasse in about ¿;S, tuen we add the commerciai 

sulpheric acid in about 1.% then »e add the water till 

moisture percent is about from 5% to 6%. The mixture is 

again throughly (¿freed and it  is tnen taken to the presses 

os to the ii an a moulding area. 

5- Because the magnesite and its derivatives need high cold 

crushing strength more than 300 kg/cm*1, ne do not use the 

mechanical toggle press we use only the hydraulic presses 

which can give us the required pressure 

6~ Drying is done as previously mentioned in item 6 in 

ol ass 4B 

7- -The firing is done in the  seoond   tunnel kiln and as 

previously mentioned in item lio, 7 class 4£, but by using 

high temperature about  15öü°C 

8- Sorting and backing are done ae previously mentioned in 

item No. 8 class 43 

9- V« also produce tue chemical bonded magnesite refractories. 

In this kind of products we use a greater percentage of 

fine grain size ground material !•». ponder, and we use 

higa pressure hydraulic presses and we Increase the tine of 

drying in e hot ataospher* but they do not need firing» 
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5-aHymop of Binubie mnd of »«f^torles tot •Ufffttrt 
»9»   I 

Ih« «election of  the suitable kind of refractories for 

lining the mas depend» on th. ch.iic.1 and physical f.otore 

inside th. kiln. For example the aoidic refractories ate 

preferred for lining th. kiln, in »hich the lining 1. subjected 

to «oidio influences,  end the h.eic refractories ar. preferred 
in the case, of bàeic lnllueil0e3< In th- oaaeg tkat th# Untng 

i. .ub4.ot.d to high «echanical forcea, the Xining ,uat be 

•elected fro« that kind, which have high cold „ushiag   .tr.^h 

•nd high H.U.L. 

In .ou cas.. „ oan t%]>lmit a certaln k.nâ ^ rrtlaotoi!iM 

by «other, for «aaple the aa^eaite refractories are used in 

cent industries but we ate going n„ ln £gypt ,0 „, ^ 

I*-*«*       refractories instead of the ^ae9lte refractories 

because we have the ores of serpante and talk in Egypt. 

6- ATMlBt conp.Mptjon of r^cjo^.g in ,0M m^e^.. 

The ,.te of consueti on of  refectories  depends on .c,. 
faotor« such as :- 

a) The specifications of tu0 refractories. 

b) The d.sign oí   the kilns and heat diatribution i„.14. tttem. 

o) The ..thod of  buiiding and Uning of the kilns and th. skill 
of the builders. 
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d) The kind of mortar used and i£  it ia suitable for the 

kind of  refractories used and the circumstances inside 

the kilns, or not, 

e) Methods of utilising the furnace and whether it is 

subjected to thermal shocks      or not. 

1 ) Maintenance    in the suitable time and with the suitable 

method. 
But we can consider the following sates of consumption 

ptf refractories a3 average retes ;- 

a) Fro» 50 kgs to 60 kgs of refractories for each one ton 

production of iron. 

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

cement. 

c) from 20 kgs to 25 kg» of raf raotories for each one ton 

production of glass* 

6-    flyi^tv Control! 

To be able to make sufficient supervision and 

accurate control in all production stages in different 

production lines and testing  of raw materials, inter- 

mediate and finished producís we have the following 

laboratories s- 

a) Chemical laboratory complete with all the chemicals 

required for chemical analysis and *lao a photo ooloui 

meter apparatus to make optical analysis    for the groupa 

10 and B20 . 
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b) Physical laboratory complete with the instruments 

and apparatus required for making the following tests 

- Segar cone test 

- Cold crushing strength test 

- B.U.L«  teat 

- Sieve analysis 

- Moisture percentage 

- Ignition loss 

- apparent porosity 

- Bulk density 

o) Technical laboratory complete with a pilot plant tot 

scientific research,  Th« quality is done in the 

different stages,  and the following  analysis and tests 

«se sad« :- 

1) Chesical analysis for some samples of each quantity 

of row materials comeo to the factory. The analysis 

is done to determine the percentage oí the different 

elements in the raw material and also the loss by 

ignition,  and comparing these results with the 

standard specifications 

2) Chemical and physical analysis of  the body composition 

before pressing to determine the percentage of each 

element,  the percentage of  different çrain sizes,   and 

the percentage of moisture. 
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3) After pressing  some teste are made to determine tne 

bulk density,  moisture par cent age  and to check the 

diaensions. 

4) After drying  and before firing the ¡aoisture percentage 

test is done. 

5) After firing  some apparent test  ace made euch as 

&ea8U£in¿ of  the diaenlions,     suxenesa of no cracks and 

no strange spots,  then sone sample a are taken to    the 

laboratories to make the following  analysis and tests i- 

- Determination of the percentage of AL^ 0. or Si 0« or 

org 0- according to the kind of the refractory. 

- Détermination of cold crushing  strength 
w M K.Ü.L. 
w " pyroiietric cone equivalent 

" " bulk density 

- •* « apparent porosity 

- Other special Lests if any according to the dea and of 

the consumer. 

6) flaust yofigifrUl-4.qg' 
The consumption of refractories in 3gypt is KO re 

loan the present production.  The consumption nill 

ino resse rapidly in the near future because of the 

increasing of  the following industries t- 
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- Metallurgical industries euch aß iron and steel,  copper, 

aluminium,   „.»  etc. 

- Glass industry 

- Cement industry 

- Coke industry 

- Various chemical and petEO-cnoaical industries 

- Boilers 

- And other industries 

The production of  refractories in Ssypt in the last yea* 

(1973) «te about 70ÛOO tons and we icaport about 7000 tons, 

thus the total consumption is about 

77000 tons of refractories as follows :- 

46000  tons for metallurgical   industrie3 

8500 tons for boilers 

65OO tons for cf-Tiont  industrie? , 

45OO tons for pl»38 industries 

95OO tons for other industri?« 

77OOO tons total consumption 

Wt expect that the consumption of the refractories in 

lgypt «111 increase rapidly and «ill be doubled during five 

years because the extensions in the Igyptian Iron and Steel 

Company alone need 40000 tons of refractories per year. 
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Poe this reason we began to study the future possibilities 

o£ conamption of  reír act orles in Egypt and me are now preparing 

for the ioli owing projects  ;- 

1 - A neu unit fos producing high aluminas refractories 

2 _ n    «      «       » •• magnesite and other ba3ic 

reiractoriee 

3 - A nam unit for producing eilioa refractories 

4 —  A new unit for calcination to produce the groK 

i equi red tor the ne* and existing unita« 

5 - A unit for obtaining the mtgneiite ore feoa the ita 

«at er 
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