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Compressive strength 35-40 kg/cm?2
Bending strength 16.6 kg/cm?2
Thermal expansion coefficient 18x10-6 1/k
Heat transfer coefficient 0.17 W/K

Nominal density of the block  550-650 kg/m3
Table. 1. Technical Specifications of Blocks Produced
at the Ghods Razavi Structure Factory
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the amount of
CaO

Temperature release time
(min)

Released temperature
()

85.2% 3 65.3

Table. 2. Characteristics of Lime Consumption
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test Factory Iranian Test Description @
method standard 389 results of test =
Standard

At least At least Blin surface
390 2900 2800 3055 “emig !

. . Autoclaving
391 Maximum  Maximum 0036 test 2

0.6 0.8
(percent)

Wicket Needle Time 3
At least Elementary 1-
392 70 At least 45 145 (min) 3
Maximum  Maximum . Ultimate 2-
392 5 6 3:45 (Speed) 3
Compressive strength (kg / cm?) 4
1-
393 - - - 1 days 4
393 ; ; ; 2 days i‘
At least At least 3-
393 170 100 Yee 3 days 4
At least At least 4-
393 250 175 310 7 days 4
At least At least 5-
393 350 315 411 28 days 4
Heat of hydration (calories per gram) 5
304 ; ; ; Tdays ¥
304 ; ; ; 8days 2

Table. 3. Physical analysis of cement consumption
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Fig. 1. The stages of the production of the block of AAC
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Fig. 2. Sample images in the preheting hall
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Aluminum powder  Plaster Lime Silica water cement
0.350 0.260 100 300 250 100
Table. 6. Block mixing plan per cubic meter (kg)
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test Factory Na_tlonal Test Description P
Iranian 389 =]
method standard results of test =
Standard
Atz(')egSt Atleast20 2111  (%)Si0, 1
Max:smum Maxgmum 4.42 (%) AlLOs 2
1692 Max:smum Maxgmum 3.96 (%) Fe;0s 3
- - 63.36 (%) CaO
Ma)gg”lum Maxgmum 151 (%) MgO 5
Ma);lrgnum MaX|3mum 270 (%) SOs 6
- - 0.32 (%) Na,O 7
1695 - n 051 (%) KO 8
Ma);lglum Maxgmum 202 (%) L.O.I 9
Acid
Maximum  Maximum remaining
0.70 0.75 0.32 insoluble 10
(%)
1692 ) 123 Free lime 1
) (%)
- 53 (%) C3S 12
- - 20.8 (%) C,S 13
Ma)gr;lum MaX|8mum 5 (%) CA 14

Table. 4. Chemical analysis of cement consumption
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silicafume  Zeolite  Slag iron furnace
H,O 0.8 - 1-7
SiC 0.5 - -

C 0.3 - -
SiO, 96.4 YN 34-40
Fe,05 0.87 \lAas 0.3-1.3
Al,O4 1.32 \Y/58 7-11
Ca0 0.49 V/ZA 34-40
MgO 0.97 Y 6-9
Na,O 0.31 - 0.25-0.75
K,0O 1.01 - 0.3-1.3
P,0s 0.16 - -
SO; e o -

cL F - -
S - - V/D—+/4

Table. 5. Chemical analysis of pozzolans used
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Concept Symbol
Block containing silica fume M
Block contains zeolite Y4
Blast containing slag iron furnace S

Table. 7. How to name the samples
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Fig. 4. Testing the compressive strength of the samples
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Fig. 3. Posezzolan used images
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compressive strength- kg/em2
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percent

Fig. 5. Compressive strength per pozzolan percentage
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Speci

Speci Speci Speci Speci Speci  Aver
men menl men2 men3 men4 men5 age
name
Rﬁfceere 3581 3633 3620 3475 3691 36
M-7% 51.02 48.39 50.78 49.35 50.46 50
M-
14% 55.49 57.22 56.01 53.67 57.61 56
M-
210 64.22 66.45 67.80 65.92 65.61 66
Z-1% 60.14 61.21 58.56 62.65 57.44 60
Z-
14% 68.02 68.55 69.03 68 66.40 68
Z-
21% 73 70.45 71.53 70.60 74.38 72
S-7% 41.72 40.40 38.05 39.72 40.11 40
S-14% 4755 48.28 48.10 47.14 48.93 48
S-21%  60.89 62 63.06 62.56 61.49 62
Table. 8. Compressive strength values of specimens
(kg/cm?2)
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Fig. 7. Tensile strength in terms of pozzolan
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Fig. 9. Percentage of sample water absorption after 10
minutes
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Abstract

Increasing builders waste of autoclaved aerated concrete (AAC) require new concepts for future recovery
processes. There are two main aspects, underlining this basic necessity for developing AAC recycling
models. Environment protection ranks first because of the risk of groundwater pollution by compounds
leached out from AAC waste during its deposition. The second aspect is raw materials preserving because of
the high content of the valuable potential recyclable calcium- silicate-hydrate phase 11 A tobermorite (5CaO
6Si02 5H20) besides pure quartz and minor aluminate. In general the main constituents of AAC amount
around 40-50 wt-% for tobermorite and approx. 30—40 wt-% for quartz. The tobermorite phase is causing the
AAC strength and forms hydrothermally at 180-200 °C and 10-12 bar pressure during autoclaving from the
raw materials lime, quartz, and water. Minor parts of aluminum powder for pore-forming and small amounts
of cement and anhydrite for better handling of the AAC-green bodies are the further additives of the AAC
raw materials mixture. The high silicate content, as well as the valuable calcium parts, display AAC waste as
an interesting raw material for zeolite formation as known from the treatment of fly ashes and slags.
According to their outstanding properties zeolites are used in sorption techniques, catalysis, molecular
sieving, and ion exchange processes, and in previous studies, we already could show zeolite hydro sodalite
formation beside hydrogarnet and other valuable calcium- and sodium aluminosilicates applying NaAIO2 as
an aluminum source in the reaction mixture. Those previous syntheses were performed in water and under
low alkaline (1 m NaOH) and low acid (1 m citric acid) conditions. This mild reaction milieu was found to
be responsible for relatively low AAC conversion rates and the formation of multiphase products. In
reference, the aluminum source NaAlO2 was added to the AAC always before the leaching reactions were
performed. In contrast, the presented study investigates leaching of pure AAC in stronger alkaline media of
4-8 m NaOH and the combination with acid treatment, before the aluminate is added for the final
crystallization process. This procedure is expected to be much more effective to synthesize uniform zeolite
products at 100% AAC conversion rates, as shown in the following experimental study. Autoclaved Aerated
Concrete (AAC) used in low-rise buildings and infilled frames as a structural member. One of the
weaknesses of AAC is low mechanical strength. In addition, AAC blocks absorb water of mortar which can
lead to executive problems. In this paper, the effect of silica fume, zeolite and granulated blast furnace slag
(7%, 14% and 21% by weight of cement) was investigated on improving mechanical properties and water
absorption of AAC. The compressive and tensile strength tests and water absorption test was conducted on
10 x 20 cm cylindrical and 10 x 10 x10 cm cubical specimens. The results showed that pozzolanic materials
can improve mechanical properties and water absorption of AAC. The compressive strength for AAC mixes
containing silica fume, zeolite, and granulated blast furnace slag, increased up to 184%, 200%, and 172%
compared with AAC control mix. In addition, the use of pozzolanic materials with the ratio of 21% by
weight of cement improved tensile strength of AAC up to 25%. Generally, silica fume, zeolite and
granulated blast furnace slag in different replacement levels decreased water absorption up to 50%, 45%, and
35%, respectively.

Keywords: Autoclaved Aerated Concrete (AAC), Silica Fume, Zeolite, Granulated Blast Furnace Slag,
Water Absorption and Compressive and Tensile Strength.
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