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 1  Development of Autoclaved Cellulose Fibre Cemen t 
from Autoclaved Asbestos Cement 1 
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 1.1   Typical formulations of Fibre Cement Product s 
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% Details of the manufacture of fibre reinforced cements and fibre cement film formation may be found 

in reference 2. 
3  Developed in 1980 
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 1.2   Comparison of Autoclaved Asbestos/Cellulose Cement 
with Original Autoclaved Cellulose Cement developed  in 
1980 
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Table 2: Comparison of AACFC and ACFC 

Property AACFC ACFC 

Direct Tensile Strength  18 MPa 12 MPa 

Young's Modulus of Elasticity 6 GPa 10 GPa 

Strain to Failure 3 mm/m 1 mm/m 

Energy at Failure 20 kJ/m3 0.5 kJ/m3 

Moisture Movement mm/m 2.8-3.1 mm/m 2.9-3.3 mm/m 
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Figure 1: Comparison of Cellulose and Asbestos fibres 
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 1.3   Further development of Autoclaved Cellulose Cement - 
Addition of Aluminous Additives 
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5  See the next section for detailed discussion of the autoclave reactions. 
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Series 1 Series 2 Series 3 Series 4 Series 5 Series 6 Series 7 Series 8 Series 9 Series 10 Series 11 Series 12 Series 13
Formulation
Cement 50.60 47.90 45.10 49.20 48.50 47.85 46.50 47.85 35.20 26.10 27.00 26.85 26.70
Silica 41.40 39.10 36.90 40.30 39.75 39.15 38.00 39.15 52.80 60.90 63.00 62.65 62.30
Cement/(Cement+ Silica) 55.0% 55.1% 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 40.0% 30.0% 30.0% 30.0% 30.0%
Cellulose 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 7.00 7.00 7.00
ATH 5.00 8.00 2.00 3.00 4.00 6.00 2.00 4.00 4.00 1.50 1.75 2.00
Iron Oxide 1.00
Kaolin 1.50 1.75 2.00
Bentonite 2.00 0.50 0.75 1.00 1.50 2.00 1.00
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Moisture Movement mm/m 2.65 2.13 1.77 2.10 1.40 1.94 1.90 1.63
Carbonation Movement mm/m 5.24 4.60 4.77 4.25 5.28 3.93 4.10 4.71 5.20 4.00 3.50 3.05 2.85
Concurrent Carbonation Movement mm/m 2.59 2.47 3.00 3.10 2.60 1.56 1.15 1.22
Degree Carbonation 63.0% 48.0% 28.0% 57.0% 56.0% 54.0% 50.0% 62.0% 47.2% 50.0% 22.0% 21.4% 21.5%

Mechanical Properties at Equilbrium
MoR MPa 23.70 22.60 20.95 22.70 10.00 13.78 13.54 13.42
MoE  GPa 9.65 8.53 9.01 6.50 7.00 8.55 8.46 8.37

Flexural Strain to Failure m/m*10-6 3492 4666 6541 8780 5850

Tensile Strength MPa 13.3 13.8 12 11.7 11.8 12.4 9.5
Youngs Modulus GPa 10.3 10.6 9.6 10.3 10.8 10 9.5
Tensile Strain to Failure m/m*10-6 1480 1340 1640 1190 1180 1320 3050

=

                                                 
6  Degree of carbonation is the proportion of the CaO present in the cement present in the formulation converted to CaCO3 by reaction with CO2 and water from the 

environment. It is found in practice that all of the CaO can be so converted which equates to 100% carbonation. 
Moisture movement is the movement of the specimens in respect to moisture content while protected from carbonation. Carbonation movement is the movement 
due to carbonation and moisture change while the concurrent carbonation movement is the difference between the two i.e. the movement due to carbonation 
alone. 
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7  Carbonation reactions may be the subject of another paper. 
8  Kaolin although not reported here has little effect on the mechanical properties of ACFC and being 

moisture sensitive itself increases its moisture movement. 
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Figure 3:Compressive strength of Autoclaved Cement Silica Mixes 

from Menzel reported in and reproduced from Taylor ref 4 page 342 
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10  Since the product of delayed autoclaving is often substandard little further testing has been done. 

Thus it is not known whether the other properties such as moisture movement are affected. However 
it may be surmised that the moisture movement will be intermediate between air cured and autoclaved 
product viz. higher than desirable. 
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