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Figure 2.1: Phase diagram of CaO Al2O3 system.



2.1 Salient features of high alumina cements



a.

b.

c.

Table 2.1: Composition and service temperature for high alumina cements.

Table 2.2: The rate of hydration of different phases in high alumina cements.

Types of cement Composition (% indicated oxide) Temperature

Low purity
Intermediate
purity
High purity

Hydration rate Low purity Intermediate
purity

High purity

Fast

Slow

Non hydrating



2.2 Manufacture of high alumina cements



Setting behavior of clinker phases:

CA (Mono calcium Aluminate)



CA2 (Mono calcium Di aluminate)

C12A7 (Mayenite)

C2AS (Gehlenite)

C4AF (Tetra Calcium Alumino ferrite)

2.3 Effect of impurities during clinker firing



Table 2.3: Types of high alumina cements.

Type Color Al2O3(%) Fe2O3(%) SiO2(%) CaO(%) Source of
alumina

1

2

3

4

2.4 Hydration of high alumina cements



Themain hydration reaction in high alumina cements:



2.5 Effect of temperature on hydration of high alumina cements



Table 2.4: Compressive strength of HAC cured at high temperature.

Age Compressive strength (lb./in2)
Stored in water at 180C Stored in water at 450C

1 day
7 day
28 day

2.6 History of castables refractory
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2.7 Salient features of castable refractories
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2.8 Low cement castables



2.9 Ultra low cement castable (ULCC)








