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Hydration on Surface of Artificial Calcium Aluminate Aggregates and Its Characteristics
by

Shinya ITO*, Minoru MORIOKA*, Takeshi [YODA** and Ippei MARUY AMA ***

Hydration mechanism of calcium aluminate aggregate was examined. In order to confirm the hydration property of calcium
aluminate aggregate, hydrate in the paste specimen which was mixed grinded calcium aluminate aggregate, Ca(OH), and
water was confirmed by XRD. And also hydrate in the paste which was added CaCl, to above paste was confirmed. The
hydrates in the mortar with calcium aluminate aggregate were confirmed by XRD and TG-DTA, and these hydrates were
observed by SEM image. In addition, the hydrates were confirmed by EDS and same examinations were carried out for the
mortar with natural sand for comparison. Author confirmed that grinded calcium aluminate powder reacts with Ca(OH),
which is provided as a cement hydrate and it generates hydrocalumite. Furthermore, there was a property to change to
Friedel’s salt when a chloride ion acted. When the calcium aluminate is used for mortar as fine aggregate, a hydration was
occurred at the aggregate surface and it was confirmed to generate hydrocalumite and hydrogarnet in the aggregate surface
section. As a result, the possibility that a transition zone of mortar was modified by using the calcium aluminate aggregate
was suggested. In the mortar which after salt water immersion, chloride ion penetration depth of mortar with calcium
aluminate aggregate was smaller than ordinary mortar. And the hydrate formed layer was confirmed at the fine aggregate
surface and its Ca/Al or CI/Al molar ratio was similar to Friedel’s salt. And hydrates which Ca/Al molar ratio is 1.5 to 2.0

were also confirmed on the surface of calcium aluminate aggregate.
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Tablel Chemical and physical properties of CA aggregate.

Chemical composition (%) Density

ALO; | CaO | MgO | Si0, | FeO | s | (g/em’)

55.6 31.7 4.2 4.6 09 | 0.18 2.89
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Fig.1 Particle size distribution of sand.
Table2 Mix design of paste.
Weight (g)
cA CH | CaCl, | Water
powder
HCP 2.08 2.92 — 5.00
FSP 1.89 1.78 1.33 5.00
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Fig.2 XRD pattern of hardened paste (No.l) .
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Fig.3 XRD pattern of hardened paste (No.2) .
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Fig.9 SEM image of CA sand surface after water curing.
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Table3 Molar ratio of hydrates (theoretical value).

791

Ca |[Al |O | CI
3Ca0 - ALO; * Ca(OH), * 12 H,O 2 1 10 | -
(C4AH 5 : HC)

CaO - AL,O; * H,O 05 |1 25 -
CaO - Al,O; * 10H,O 05 |1 7 -
CaO - Al,O3 * 8H,0 1 1 3 -
3Ca0 - ALO; * 6H,0 1.5 |1 6 -
(C;AHg : HG)

3Ca0 - AL)O; * CaCl, * 10H,0 2 1 8 1
(F’s salt)

Table4 Molar ratio of hydrates (measured value).

.. . Molar ratio
Position of observation Ca/Al O/Al
Point-1 2.06 7.02
Point-2 1.53 7.15
Point-3 1.38 12.67
Point-4 1.59 10.34

Table5 Density of hydrates.

Density (g cm?)
CA 2.95
CH 2.24
HC 2.02
HG 2.52
F’s salt 2.09

Fig.10 Chloride ion penetration depth.

M : HC
® : Fssalt
After salt water
immersion
&
Before salt water immersion
5 7 9 11 13

200 )

Fig. 11 XRD pattern.
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