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1. Calcium Aluminate Cement

GFu AHEE 8 T4 BEE calcium
aluminate CaO - ALO,;E F& 3= calcium
aluminate cementd] <wrd FFojrd YR}
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{2¥-1> BSE image of cement. The two major
phases are CA (darker gray) and gehienite
(lighter gray). The bright minor phase is
perovskite.

1 91 bauxite®] FHI dEAH web &2o)
U A ES] AR gzt & ¢Ruy gheo)
oF B2(80%w) NYFUUEY AHLoe =Y
F} B4 }‘] a-ALO; E \*@'6}'7]5 ¥y EFEG
AMEE 71 getxAo] sPEYstel AA 3gE F
T oo g 9FA gtk (EDe AEy
UE GFIG AHES] 79 slst 2 JERY

mlo lﬂ

Ex GE-DoA He bt 2o
Ca0% ALOE F8 HFLo= slaL 3o 1 %
A FELE CaO0-ALO;-Fe,0,-Fe0-Si0,2] 54%
AEHg o Azt Fu 44 d9HEL mono
-calcium aluminate (CA) o] CA®Jo] CpA; &

— 107 —




Typyical composition of calcium aluminate cement

C:A  CpA; CA  CA,

{a®8-2) Zone of aluminous cements in system CaO
-AlL0O,-SiO,.

0
CAs ALO,

(FE-D
Chemical Composition Phase Composition
Type of cement
Al O, CaO |FeO+Fe,0,! FeO SiO, | CA |C,A|CA,| A | 8-C,S | C,AS | ferrite
Aluminous cement | 38~40 | 37~39 | 15~18 | 3~6 | 3~5 | ® | t t | -1 O O O
50% Alumina 49~55 | 34~39 <3.5 <1.5{5~8 | © t Ot O O -
70% Alumina 69~72 | 27~29 | <0.3 | <0.2|<08l@®@ | t |O|O}| - - -
80% Alumina 70~82 | 17~20 | <0.25 | <0.2 | <0.4 | © t t | © - - -
A% sl gEY APl ol ol CA,, Ca0-AL0s-Fe,0,-Si0O Aol A Atgl 2z sl A
CA, & a-ALOE Fasta o 9o HA¥s A2} AW ES} RAYE 7 ale) 3E St
o] &5t Y+ Si0,, Fe,0,, MgO, TiO, % B2 CA, C,S, C,AS, ferrite®} CA, C,S, Cp,
9] AEo 9std 4-C,S, C,AS, ferrite (C,F- Ay, ferriteo]s] 71 Q) 78049 7Hedt
C.A,F 18], pleochroite, wilstite, perovs- 5709 HWEIFTFEL CAS ferriteE X3 C,S,
kite(CT) & &8 = 9 ZAIV) E9AshE Cp,A;, pleochroite z8ar C,S, C,AS, pleoch-
glassAE UL T Ayt P (a8-2>+ Ca0-AlLO, roite @ C,AS, pleochroite, wiistiteo]t}. ?
-Si0, AHAEA A LFup} AHES ¥IL B ol# e AI= ferriter QA At ClLA,
o]ar Uk o C,AS¢ ¢HislA F&g = g8& Yulst.
LF AHE Fo] BAHE CAE FF Fe¥' ol L Hgo] BEA] RERE AL opTiA B
o} A9 Sig ks AEAEA Fe''yl 1§ o o= FER gL A AA 7 vebd T 9
A= Fe,0,2 &F 5% JEE B39 LFolt A o] gFEu} Al E A&slridle Foi7F € s}
HEJqE AR 7L Fed st A97t o} ¢Rup} A EdA s AEEe] B tof
gl C,St FENS AWES belited} H|LF A, Be Wge m8A avin APHY 5ol
UJ%QJ FGZOSE’»} A1203% 6:.:}"%‘3}‘]:4 Clevi" C,AS T‘ﬂ*?"f’.‘q] XEUHC= ATD\EEOH}"]—Q] Bouge*ﬂ‘i’% éo] §1‘
= 247+ 9% 2 5%9) Fe,0,2 73} pleoch- 3t BAXZRE AFHQ ARA AL oF
roite’= CayAly, Fe®', Mg, ;Fe?, ;81,059 = o} BE Ao L A% AEE A7) 9o
AL, wistitex(Fe, Ca) 09 FA4& Zteth Sourie? & Fe,0,9 3Hfo] & ZA0A AL,
FHFo] e AWHES PE FHL 7|EHoE
calcium aluminateXte] F2 CA% C,A,, CA,, 0'16L o ideal slop
CA, 2 a-ALO 01" C,AS, C,S % CT7t ozt ol S (Al+Fe)/Ca=2.0
Bolch auy Aol Bg AS N A& v L s1
s} ol Batsih 0.12} Szo
, S30 OSS
Si0, Sio, Fe S6
0.10 | S9 S7o 8
.S Zone of L S1l—2% 0S4 S8
4 aluminous cements S5 59°
0.08 } 29 ©S510
| o Slow Cooling S3 S92 S6
0.06L o Fast Cooling %1
[ 1 1 L 1 1 | il i
160 . . L 1.75 1.79 1.83 1.87 1.91 1.9
Coo 90 80 70 [60 50 Al

{18-3) Composition of the calcium monoalumi-

nate phase;Al versus Fe centents of the
solid soution.
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{Z1¥-4> Major hydration products and typical set-
ting times for neat pastes and concretes
of aluminous cement cured at various
temperatures, ¥’

2CA+11H — C,AH;+ AH,
3CA+12H — C;AH;+2AH,
ol& FIE F C,AHI 7P g8 o
o] Xgel w} CAH,01 C,AH,= C;AH,9}
AH,2 Ao|(conversion) st=H Ho] &5 &%
U o gzl we} tEnh o E 9 o] Mo] wt
S 5T A= Edo] AEu 50T ool o}
F W2 ¥ Ca¥g #isle nAA Ee A4
o] AFH AYHETL T FAHAEE 71 Fe 2
57t &7 E goxnh
Ferrite A2 A48 27| 8= ¥ 98-8
3R g A Zou} 30~38CoaA e 27l 80%

aPeR AT

{(a¥-5) SEM secondary electron images of the
fracture surface of a paste of aluminous
cement(w/c=0.4), hydrated for 22hr at
room temperature, showing(A) CAH,,
and (B) plates of C,AH,.
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{18-6> Long-term compressive strengths of al-
uminous cement concretes cured for 24h
in moist air at 18c and then stored
outdoors in southern France. *
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(z2@-7> Typical DTA traces for aluminous cement
cured at 20, 30 and 38¢."
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