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Synthesis of CA,—hased Clinker by Hydration— Burning Method (1) .
Effects of Temperature on Synthesis
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ABSTRACT

CA,—hased clinker with highly activated surface and hvdraulic properties was synthesized =zt a
comparatively lower temperature than thal of conventional synthesis by “hydralion—burning method”. This
consists of calcining the mixture of CaC0; and AL, to obtain a primary clinker, hydrating the primary clinker
and reburning the hydrates to obtan final clinker,

Burning of primary clinker ahove 1200%C was necessary to eliminate free Ca0 in 1t and to obtain it’s solid
hydrate. However. rising the burning temperature above 13007 is ineffective due o the decrease in hydraulic
properties of the primary clinker with the temperature

Hydration of primary clinker al the elevated temperature > 351 was required to oblam the hydrate with
more porous structure and final clinker wilth more active surlace

CA; was formed and increased with temperature at above 11507, finally became a primary phase of the

final clinker However, burning at the temperature above 13007 resulted in reverse effect cn lhe hydrauiic
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Table 1, Mineral Composition of Primary Clinker
Measured by Relative Peak Intensity of
XRD with Various Burning Temperature.

Burning
0 1,0
Temp. (C) Ca CA CA, _A 04
1000 Xv X - XXXXv
1100 X XX — XXX
1200 - XXX X XXX
1300 - XXX XXv Xv
1400 — h.9.47 XXXX X
v *very very weak, X very weak, XX weak,
XXX :medium XXXX strong
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Fig 1. Weight loss of hydrated primary clinker after
heating to 5507 with burning temperature (W/
C=0.7, 24hrs).
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Fig.2. BET surface area of ground primary clinker
(7T4pm)} with various burning temperature,
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DTG curves of hydrates prepared at different
termperature from various primary clinkers
(Each peak reveals wt. loss by decomposition
of alumina gel{A}, CAH,(B). C:AH:(C),
AR (D) and CAHs(E).).
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Tig.4. SEM micrographs of fracture surface of hydrates prepared with W/C=0.7 for 24hrs at (a) 10C and

Fig 5.

{b) 40°C from primary clinker burnt at 1200°C.
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Incremental pore volume—pore diameter
diagram of hydrates prepared with W/C=0.7
for 24hrs. at (a) 10C and (B) 40T from
primary clinker burnt at 12007TC.
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Fig.6. Changes in BET surface area on heating the
hydrates prepared with W/C=0.7 for 24hrs
at (a) 10 and (b) 40C from primary clinker
burnt at 12007 .
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Table 2. Mineral Composition of Clinkers* Measured
by Relative Peak Intensity of XRD with
Various Burning Temperature.

Burning .
Temp. (C) (. CA CA, 81,04
500 X - - XXX
700 XXXX - - TXX
051} XXX v - XXX
1160 X XXX X XX
1200 - X XXEX X
1354 — v XXXXA v
1430 - - XAXXX -

v ' very very weal, X !very weak, XX weak,

AXX medium, XXXX strong, XXXXX

* . ohtained by burning the hydrates prepared from 12007
—burnt primary clinker at 407

very strong
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Fig.7. Weight loss of hydrates of various clinker
prepared from [200°C —burnt, 40°C —hydrated
primary clinker, after heating to 530 with
clinkering temperature.

Avd £ E4el3n 4z

3.4, 228179 EY
aro] A A mheb 12 FHA A4EE 130T, 1
7 ZElAle S3tes AT, #HFE FAL £42E%

Fig .8.

XRD pattern of primary clinker (a) and CA,—
hased clinker synthesized by hydration—
burning method with primary burning,
hydration and clinkering temperature of
13007, 40°C and 1250°C respectively (h}.

Fig.9. SEM micrograph of fracture surface of CA,—
based clinker synthesized by hydration—
burning method with primary burning,
hydration and clinkering temperature of
1300°C, 40°C and 12507 respectively.
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