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The Abstract :

In this research alight weight

insulating brick was produced with
high specifications by adding alu-
minum fluoride {which is availa-
ble in Iraq} to Dwechla clay. after
that the mixture is fired in high dif-
ferentTemperatures reaching 1300
C. Chemical reaction happens dur-

ing burning which results sp

onge mullite increasing the ther-
mal insulation of the refractory or
the brick. In this research law heat

conduction of the insulating brick

{0.15 kcal/ m. h. c}was produced.
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Where X = Bulk density kg / m3
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C = Specific heat = 0.2 kcal / kg.C

G2 = weight of the dried sample
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Table (l) . - Chemical analysis of Dewechla clay

Material % Indicated Ii_mits for suita-
ble fire clays
Al203 37
SiO2 57.8
TiO2 1.6 Up to 4%
Fe203 1.45 Not more than 2.5%
CaO 0.7 Not more than 1%
K20 0.4 Not more than 3%
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Table (2) :Mixture of clay and Al203
. Content | Content HHEIEED 5. .
Firing | Content of burn- of Bulk | Porosity sorption | Compressive
Temp | ofclay | . . 0 % strength
c % ing clay | AI203 | density %o kg/cm?
% %
900 50 15 35 1.3 49.95 38.4 -
50 25 25 1.34 46.88 34.94 -
50 35 15 1.37 44 32 -
1000 50 15 35 1.24 50.1 40.55 -
50 25 25 1.33 48.7 36.66 -
50 35 15 1.3 49.95 38.4 -
1100 50 15 35 1.23 47 38 -
50 25 25 1.27 44.6 35 -
50 35 15 1.32 43.4 32.78 18.4
1200 50 15 35 1.24 49.8 40
50 25 25 1.25 47.7 38 1.22
50 35 15 1.37 47 34 6.14
1250 50 15 35 1.4 47 33.8 0.737
50 25 25 1.44 44.4 30.8 2.22
50 35 15 1.43 40 28 9.2
Table (3) -Mixture of clay and Al(OH)3
. Content | Content el gles .
Firing | Content of burn- of Bulk | Porosity sorption | Compressive
P | e Oy ing clay | AI(OH)3 | density % b SIS
<. % % % kg/cm?2
900 50 15 35 - - - -
50 25 25 - - - -
50 35 15 1.462 41.7 28.5 -
1000 50 15 35 - - - -
50 25 25 - - - -
50 35 15 1.36 49 35.98 -
1100 50 15 35 - - - -
50 25 25 1.3 46.79 35.92 12.28
50 35 15 - - - -
1200 50 15 35 1.33 50.7 37.9 1.2
50 25 25 1.34 47.73 35.52 2.4
50 35 15 1.34 43 32 0.6
1300 50 15 35 1.2 44 37.4 2.4
50 25 25 2.2 13.8 6.2 0.7
50 35 15 1.4 38.8 27.9 0.4
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Table (4) :Mixture of clay and AIF3
. Content | Content HHEIEED 5. .
Firing | Content of burn- of Bulk | Porosit sorption | Compressive
Temp | ofclay | ;o clay | AIF)3 | density | % Y% ST
0
C. % % % kg/cm2
900 50 15 35 1.05 60 56.7 12.28
50 25 25 1.22 53 43.4 18.43
50 35 15 1.4 46 33.3 18.43
1000 50 15 35 0.97 62.6 64.6 36.86
50 25 25 1.14 53.5 46.97 61.44
50 35 15 1.35 46.9 34.46 63.9
1100 50 15 35 0.89 60.37 67.36 33.8
50 25 25 1.1 53.3 48.7 43
50 35 15 1.27 46.5 36 49
1200 50 15 35 0.933 63 67 32
1200 50 15 35 1.15 55 47.68 64.5
50 25 25 1.4 50.32 36 43
1250 50 15 35 1.13 55.2 48.8 22.1
50 25 25 1.37 46.3 33.64 43
50 35 15 1.4 36 25.73 43
Table (5): Mixture of clay and AIF3
Water ab-
Firing | Content s | (el . sorption | Compressive
of burn- of Bulk | Porosity
Temp | of clay ing clay | AI(E)3 | density % % strength
0,
C. %o % % kg/cm2
900 60 40 1.01 60 59 30.7
50 50 0.9 66.5 74 18.4
1000 60 40 0.84 64.3 76 55.3
50 50 0.69 63.7 92.3 24.5
1100 60 40 0.88 63.3 71.2 37.8
50 50 0.83 66 79 14.7
1200 60 40 0.83 62.8 75.3 30.8
50 50 0.67 62.5 92.8 30.7
1250 60 40 0.96 58.3 60.5 32
50 50 0.83 63.4 76.3 18.4
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Table 6 : Thermal properties of AI203 mixture

irrinng Content CO’;e”t Content | Thermal I::;; i?_' Heat dif-
il e o |buming | Of | conductivity pacity fusivity

clay % Al203 kcal/mhc keal/c.m3 m2/h
900 50 15 35 0.326 260 0.00125
50 25 25 0.34 268 0.00126
50 35 15 0.35 274 0.00126
1000 50 15 35 0.32 248 0.00129
50 25 25 0.345 256 0.001297
50 35 15 0.36 280 0.001285
1100 50 15 35 0.31 246 0.00126
50 25 25 0.325 254 0.001279
50 35 15 0.333 264 0.001261
1200 50 15 35 0.33 248 0.00129
50 25 25 0.322 250 0.001288
50 35 15 0.35 274 0.00127
1250 50 15 35 0.36 280 0.001285
50 25 25 0.367 288 0.001274
50 35 15 0.366 286 0.001279
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Table 7 : Thermal properties of AI(OH)3 mixture

No .2
2" YEAR

Firing | Content Cog;ent Cog}ent Thermal I;':gé it;_' Heat dif-
Tegn . Of;: ay burning | AI(OH)3 CEQgIL;ﬁ]t';]”éy pacity fl:;gﬁy
clay % o kcal/c.m3
900 50 15 35
50 25 25
50 35 15 0.38 292.4 0.00129
1000 50 15 35
50 25 25
50 35 15 0.348 272 0.001279
1100 50 15 35
50 25 25 0.326 260 0.001253
50 35 15
1200 50 15 35 0.345 266 0.001297
50 25 25 0.3459 268 0.00129
50 35 15 0.3459 268 0.00129
1300 50 15 35 0.3057 240 0.001273
50 25 25
50 35 15 0.36 280 0.001285
Table 8: Thermal properties of AIF3 mixture
Firing | Content Co(r;::ent Content Thermal '::a; it;_' Heat dif-
Temp. | of clay burning of AIF3 | conductivity pgci ty fusivity
@ % % kcal/m.h.c m2/h
clay kcal/c.m3
900 50 15 35 0.235 194 0.001283
50 25 25 0.285 228 0.00125
50 35 15 0.3425 270 0.001268
1000 50 15 35 0.255 210 0.001214
50 25 25 0.308 244 0.001262
50 35 15 0.36 280 0.001285
1100 50 15 35 0.22 179.2 0.001227
50 25 25 0.275 220 0.00125
50 35 15 0.325 254 0.001279
1200 50 15 35 0.225 186.6 0.001205
50 25 25 0.295 230 0.001282
50 35 15 0.36 280 0.001285
1300 50 15 35 0.285 226 0.001261
50 25 25 0.35 274 0.001277
50 35 15 0.36 280 0.001285
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Table 9: Thermal properties of AIF3 mixture without burning clay

Firing | Content Cog;ent Content Thermal I;Iaea; zt:_— Heat dif-
Temp. | of clay burnin of AIF3 | conductivity gci t fusivity
C % 91 % keal/mhc |, P2 1 man
clay kcal/c.m3
900 60 40 0.25
50 50 0.221
1000 60 40 0.195
50 50 0.1575
1100 60 40 0.215
50 50 0.2
1200 60 40 0.2
50 50 0.15
50
1250 60 40 0.1573
50 50 0.2
Table 10: Specifications of some building materials
Bulk Specific Thermal | Heat storage | Heat dif-
Material density heat conductivity | capacity fusivity
kg/m3 | kcal/m.h.c | kcal/m.h.c kcal/c.m3 m2/h
Light weight | ¢, 0.2 0.15 134 |0.0011194
refractory
L'ggtr}’gﬁ'ght 900 0.2 0.32 180 0.00122
Heavy brick | 1500 0.2 0.5 300 0.00167
Thermostone | 800 0.22 0.23 176 0.00131
Heavy con- | 530 0.2 175 460 0.0038
crete
Styropore 20 0.33 0.03 6.6 0.00455
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