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ABSTRACT

High alumina cenent is an rapid hardening (high early strengh) hydraulic cement. Its
principal mineralogical phase is monocalcium aluminate (CA) and Calciam bialummate (CA.)
and secondary phases are Ci,Ar,xA(alamina), C.S,Ferrites, C,AF, etc. It is used for refractory
concrete and emergency repair, especially in cold weather. It does not release free lime on
hydration with water, also show excellent resistance to chemical attack.

The Composition of hydration product shows a time temperature dependency the low
temperatare hydration product hexagonal phase CAHand C.AH, is thermdynamically
unstable, and it tends to convert to a more stable compound cubic phase CsAH,. This Con
version will cause an increase in porosity and loss in strength, thus the resistance to
atmosphere carbonation and steel corrosion in concrete would be reduced. Therefore it is not
recommended for structural use. In this paper the typical properties will be review and
discussed. It is hoped these information is helpful for industry in utilizing of this material.

Keywords:High alumina cement, Hydration Product Phase ConVersion, Durability.
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Table. 1 The principal compounds of high-alumina cement. By
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3 Wik | Secar7l 70.1 |27.0 |0.35 |0.25 10.05 |0.2 [0.35 [0.05 =R
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Table. 2 The relative reaction activation of calcium
aluminate.
A C:A Ci2A1 CA CA,;
C/A 3 1.7 1 0.5
EE Rk Bk ES 8

BARGEG o A AT KRR A B TR
T

VISR -3 E=C
A : ALO; T : TiO,
C : CaO M : MgO
S : SiO, N : Na,O
F : Fe,0s K : K:O
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AACEY R B ERAER o HALZE NEBk
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Table. 3 The physical properties of high-alumina cenent.

E0 BREE W& B PIEE20°C 1R EE20°C 1£0.09mm
(kgm ) (cm’g” 'Blaine®%) (/N (/B BT R
409% Al.0: 1150 3.25 2850-3450 2.2~3.5 2.3~38 <8%
50 % Al,Os 980 3.20 4000 22~3.5 2.3~38 <8%
70 % Al,O4 900 3.0 3900-4500 2.5~3.5 2.8~40 <5%
80 % Al,0, 700 3.2 9000 2.5~35 2.8~4.0 <5%
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Table. 4 The heat of hydration of Various type of cement under different ages. cal/gm
ik 1R 3K 7R 28K 31EA
Fondu/K i 77-93 78-94 78-95 — —
R MR 35-71 45-89 51-91 70-100 —
— i FEKT 23-46 42-65 47-75 66-94 80-105
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* CA + 10H—CAH,o(T<<15-20°C), TE B &

*(2m+n)CA +(10n+ 11m)H->mCAH;, +m
C:AH; + mAH(20°C<T<30°C)

* 3CA + 12H—-C;AH; + 2AHy(T>>30°C)

(2)CA R C,AZ KL K FE

* 3C,A+ 15H-2C:;AH, + AHy(T<15~20°C)

* 2CA;+ 17H->C,AH; + 3AH(20°C<T<
30°C)

® 3CA;+21H—C3sAH; + SAHy(T>30°C)
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Fig. 1 The relationship of bydration products with
curing temperatare®.
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Table. 5 The relationship of porosity with compressive stenpth of Fondu cement concrete.
ok - QDEREEBRECC)
20 30 50 70 90
Lt € P £ P £ P € P £ P € P
1.0 17.9 23.0 19.0 23 18.5 13.5 20.0 5.5 22.6 2.0 22.9 2.0
0.67 13.4 60.5 13.8 55 15.0 50.0 15.7 24.0 18.1 9.0 18.0 7.0
0.5 11.6 70.0 11.7 72 12.0 67.5 12.4 32.0 13.5 22.0 15.3 29.5
0.4 9.6 81.5 9.8 77 10.8 78.0 12.0 55.5 11.4 34.5 14.0 34.5
0.33 9.7 91.0 8.8 90 11.5 88.0 11.4 68.0 12.0 46.5 12.5 55.5
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Fig. 3 The typical DTA analyzing curve of Fondu
cenent under different curing temperatures.
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Fig. 4 The DTA curve of high-alumina ceneut, effect
of Conversion.
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Fig. 5 The effect of conversion with relative strength.
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Fig. 6 The Scanning election micrograph of a partially
converted calcium aluminate cement system.
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Fig. 7 The influence fo water/cement ratio on the
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Fig. 9 The sketch of sine strength development of
high-alumina cement.
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Fig. 12 The influence of age and temperature on the
compressive strength of high-alumina cement
concrete.
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Table. 6 The flexural and compressive strength of high-alumina cement concrete under different temperatures of

calcination.

HE 20°C ETHEE (°C) THRE 6 /M
Z#7X| 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300
B 93 75 73 44 52 56 58 53 53 47 28 24 25 34
(MPa)
PUBE R
) ) ) ) . ) 2 | 44 4 2 4 9
(MPa) 9.7 9.2 7 35 | 42 | 51 | 45 | 4 3 3
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Fig. 13 The strength development under high tempera-
ture of high-alumina cement concrete.
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