2009¢14 saallc 27 slaall <l gl 53l g duwaigl) 2

Al clus gl @l s pallad (any B (ZrO;) Ligs 3l ddla) il

A judad dasa jlall g Fgall Glu) seal Glgdi L
o) s J <

2008/6/15 : ppaiil ey 515
2009/6/4 :J sl &y s
Ladal
Z o245 (1400 °C) 5 = da )y 35 el (Lie sl 64.2 %) 8 jad) S 5al) Janiind
EENCRURTICA TN RUHEPNS Y 3 X T PRI PIOA I U NPT PL N EIHRPIRCEOR TN
oS Ay yh g Ll Glial) S35 (W% 20,15 ,10,5,0) Ll ) L oS ) 50 e Adlisa
?_M Gy, (14000C ) 12000C) ug_\sﬁuwg)\);w.\;)ma"_ahgﬂ\ U’_\a);e.\gg));.«ﬂ
gyl sl deaall 5 o saal) €l Alia s (Apelasall ¢ AEEKY ) A gl 5l (ailiadl)
L o€ A 3330 ) e Jae JS8 ol 4 jaUal dualiadd) o Glal@) (PIA (g0 Jaa ]
18 (1400 °C) 5 ) da g3l 3 ya xie Wl (1200 °C) 5l ya sy ziladl (3 e
L o0 Ao B ) e B3] 28 (g ) gmal) el Aaliia g AHESY Wl . el 5 JSy (bl el
o ol an o 1 (5 ) el e Ailie o 4y ) sl deaall L35 o Gl diliad)
ﬂ)\)ﬂ\ sl a)\)aﬁjdaﬂz\)c‘a%g));d\ ).a.nSj\ 4l
il lpailad 4als e (I Giials e S o) clia A @il LS ) 5l dil) o
O {o—lll) Cal g S e Ladlat) Ao a5t s€ )3 S sk (S8 Aals (e (s AN
Adlad) a0 eall ISl e (a3l 5

Effect of Zirconia (Zr O,) Addition on Some Char acteristics of
Iraqi Bauxite Refractories

Abstract

Use Iragi Bauxite (64.2%) Alumina was calculated at (1400 °C ) and Grain
gradient limited after add kaolin and Sodium Silicate to increase compaction bavixite
grain and then addition different weight percentage from zirconia to mixture (0, 5, 10,
15, 20 %wit). The specimens were formed by using bi- axial pressing. These specimens
werefired in two temperatures (1200°C , 1400°C) .

Studies the physical properties (density and poraosity), mechanical properties
(Diametrical strength) and thermal shock,. Increasing of zirconia percentage leads to
decreasing of porosity, and increasing of (density and Diametrical strength). also,
thermal shock effective passively on diametrical strength, where diametrical strength
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decreasing with increasing shock temperature. Add zirconia effected on properties
from two sides; first from side general characteristics and another from side made

zirconium silicate phase.
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Properties Gibbsite Boehmite Diaspore
chemical formula Al,03.3H,0 Al;03.H,0 Al;03.H,0
Alumina content% 65.4 85 85
Combined water content% 34.6 15 15
Crystal System mono clinic orthorhombic | orthorhombic
Hardness (Moh’s Scale) 23-35 35-5 65-7
Density 23-24 3.01-3.06 33-35
[6] s s i ga sy 1(2) Jg2>
Element Quantity Mineralogical Composition
(Al203) Aluminium 35 to 65% Gibbsite [AlI(OH)3]
Boehmite [AIOOH]
Diaspore [AIOOH]
Substituted Goethite
(S0O,) Silicon 0.5to 10% Quartz, Kaolinite, Opel, ........
(Fex0s3) Iron 210 30% Goethite, Hematite, Siderite
(TiOy) Titanium 0.5t0 8% Anastasite, Rutile
(CaO) Calcium 0to 55% calcite, Dolomite, M agnesite.

[7] .Guad die s sull Alalal) 4 ) shal) @ sl Ciuay 1(3) Jgaa

(el ekl Al ( °C) @l s da
oaidia g ol sk 500
S ) A e 1000
(Al203.S10), < sall (addda 55l ) oh 1100
(Al203) (SiO2) sy ¥ gall 2 (55 5h ok 1400
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Gyl A Jariwall | B ol Colus gall il gSal 4y giall cuudll gl g 1(4) Jgia

L.O.1% | SO% | MgO% | CaO0% | TiO% | Fe0s% | Al,Os% | SO%

16 0.3 0.1 15 13

0.9 64.2 15.7

Jariesal) s sll ) 538 gy (5) Joan

daaaial) Balall 43560 Auudl dzaniall Salall lad
0.698 % 5mm (sa Sl adl)
7778 % 5mm > kil > 2.8mm
2.091 % 2.8mm > kil > 25mm
24.382 % 2.5mm > kil > 1.4mm
36.072 % 1.4mm > ki) > 0.3mm
27.782 % 0.3mm > _kal > 0.05mm
1.097 % 0.05 MM (s sl el

aad) \&@MM@S&J\ GUalil) gy 1(6) Jgaad

Bauxite + Kaolin ZrO,
PENEY b

wit% wit%

1 100% 0%

2 95% 5%

3 90% 10%

4 85% 15%

5 80% 20%
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Al clas gl il s

Weight Fraction %

1 2 3

Average Diameter (nun)

arional ol sall il g5 1(1) Ji

£ 2F
r
—_— K==
o K -
KA,
Stress Distribution
Across Specimen
N
T
-2 4 8 12 16
LS
F KK

s saall pual) Al Juid) b cialgal) Julas : (2) Jedd)

[47] zisaill
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m | 200°C
& 14009

Bulk density (g/om3)

) g 10 15 20
22 9%

L g8 )30 Al pa ABUSY il pudagn (3) pd) IS

17 —
- 20000 |
'—\‘.\..\\ ® (4000
'-\-._"r'——_-.\_\_\_
g Ty
7
£ 16
Ea] [
g
:
<
EEH 'é 1] 15 E. ]
Zr0l oy

L5 ALl pen Agalaadl) (B il gdasy (4) S
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Al s sl ) A

3l
m 120000
& 1400

..-;. y

E 151

=

E 10

o .’,’/."’_‘_.‘—-

‘l‘.'ll

£

§ 9

=

s 5 10 = @
Zrid2 %

L oS0 ALl pa (5 onall sl Ailia s i g (5) JS&

gosnal) AVl B ) sl Ciliall i gi B ) gua [ (6)JSS
el L) (B)ddscal 4iliad (A)
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20 o2l %o Zr2
< 20 % EZrO2 m 5% Zr02

m 5% LSrldE B ‘ ﬂ '&ﬁ z[ﬂ:

o 15 % L2

#1084 L2

Diametric Strength (MPa)

: 0 400 500 B0
Tempreture (o C)
s osaall uuS) Adlia i gyt (8) aby JSi sl sl Al ,id gy (7) B, Jsd
4 (o) - M g )
FPgY & 1400°C 5 s sy 48 g aa ciliad A2 pa 1200°C 5 a 4a 3 485 e il
:\,'U\JAJ\L.\‘A‘SJ‘J; ‘EU\JAJ\‘\A-\«AS‘;J‘JA

2000 K
Ki, Q
i
15001
-
[45]
=]
o
43
£1000-
' x
500 _
%'“nm&
0 50

45

K:Kaolinite, Q:Quartz Gy aal s ol gl L) el Julasi @ (9) Ji
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b
o WA »\W _4‘1
B0
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26
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Intensity
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& 0 T & BADHE AFOE LS HTATAN SHRTR P75 36 IN T AR T AR v-'-rm"-uﬁliqu-* 145 47 4R4R T

28

Gooaall b gall L) Ay Julasi 1(11) J8&
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Z — Zirconia Wiss 3l Lt ey Julas: (12) Jsé
. Zr-85 izl'
1 AR
il
& ! v
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Goa B da,4 (Zr0220%) Adl) ciliaa s gall dgiua) dadlY) Jlas (13 ) Jed
Zr-S:ZrSiOa(Zirconium Silicate). ( 1400°C)
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