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ABSTRACT

Dicalcium silicate has many polymorphs according 1o temperature. P-dicalcium silicate which exists in ce-
ment is stabilized by minor components drived from raw materals regardless of temperalure, such as ugh
temperature and room temperature. E;0, SO; and B.0; are effective stahilizers for B-dicaleium silicate at
room temperature, By; was the most effective slabilizer. Transformation from § to ¥ phase causes di-
calcium silicate to change volume, resulting m dusting phenomenon. When B0, was used the phase transfor-
mation is the least than any other stabilizers. In addition. the starling temperature of quenching influences
phase transformation : low temperature of gquenching presented much phase transformation and decreased
size of parameter of B-dicalcium silicate.
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Fig. 1. Polymorphic transformations of each CS cry-

#7] Slstd AlAE B4 5 atgon ol $& 3 stal.

Table 1. Compositions of Mixtures Used m the Study. {wt. %)
Synthetic form CaCOy S0, B0, KO, Cas0y 2H.,0
B-C.S 775 22.0 -

B-C.5 (B) 775 22.0 0.7 - -
p-CS (KD 747 22.3 - 3.0 -
B-C.5 (S) 75.5 21.5 = - 3.0

Table 2. Crystal Parameters of Various Polymorphs of Dicalcrum Silicate Crystal.

Barnes 1983)

{Gunier camaram, after

Temp. F Crystahne parameters * S/G
“C) orms NS b(A) A A (g/em®)
1500 a 5.526 - 7.307 90 2.94
1250 oy 5.593 9.535 6.860 90 3.11
1000 o 11.184 18.952 6.837 a0 3.14
650 B 5.554 6.813 9.421 93.5 2.20
20 v 5.084 6.773 11.237 90 2.94

*Specific gravity
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Fig. 2. Formation and phase transformation of pure

CoS.
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Fig. 3. Phase transtormation of C.5 stabihzed by vari-
pus slabilizers
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Fig. 4. XRD patterns of C,S stamlized by stabihzers
{1400°C for 3 hrs, and cooled by arr blow).

o wbg} B-CS8 ¢bgE szl A wpelrt ot 2
N5 YPE A Afols B A4 ALY v
A 2E7} B-C.SE sFdEhA 7= ase vyoh

ol N ES BE AAslue B-CS9 by sl
A&7t o f 283 988 s 932 AAleke
|t} Fig. 4 Z+g v|ggd&-o] ol&) ek g B-C,8
X-4 SHEE vepligich ZrcE ok g o

e E B-CS+= (122) 2 (202yH2) dghe] oh=A 1
b 59, K08 5000948 2t E B-CSE B0
g8 ehdE B-C84 A B = GiE (loaHs 54 =
7} vehdcl, ol2id A4e 50,71 K000 Hlale] el
A Vel (122) 2 (202) Wel B4 vl=g) wsle
27 vl 2R FE ] ol e A 2 5 9l

el
A
2]
&l

33 0[NP s B-C,5 MM SN

331 AMEre 9%

n|gk o] HrleE C8 2P 8 AMerd i A&
A4 W ARz HElE Table 290 JeRl SOZ
H7ME AlF A e 22 2E(1200°C) 9|4 = HlLa] o]
2074 {-CaQ Fk¢] 1% <137} B v B0 1350°C,
K08 1400°Col] o128 f-Ca02] Fio] 1% <87} =2l
ol B3k B-CS Aol (122) WY 43k ¥IE By
50, #7} AIe 12000CRE] 278 A2l 4G $28
FAet glent B0, K0 37 AlAS e S5}
o w2} dgke) 2.78 AR st AL ¢ 5 9ok

o] dile 4dex Wald wE (-CaOgte] 23 et
A= Ae2 B-CSel A SO, Hsbrt a4 E5E

oA 713 ETEe
2o nhe} =) g

AL & UTh Fig. 59 &4 &%
of o7 kg EE C,89) X-d #HE
Lg vehlglct skl SRdute B-CS Ad =
7HER A= &, B0, KO, 30, 5 CS A4
HHAH TS a2l AR 50,2 97 o by g
o} Hlamshe] Aol M 2l B-C,59] ¥z} Ege
et Al et B-CS AdE R lEE € ¢ Aok

fr r

i

29085 A

=
funy

L
[

Table 3. Change of Crystal Structure and f-Ca0 Con-
tent as a Funtion of Sintering Temperature.

Specimens Tem[(;)‘%’)ature d D{A[;;CzS f-(Cq;f)O
1200 2.7840 1.9
1250 2.7935 1.7

K0 3% 1300 2.7920 1.6
1350 2.7942 1.5
1400 2.7961 0.7
1200 2.7923 0.5
1250 27817 0.2

S04 3% 1300 2.7825 0.2
1350 2.7821 0.2
1400 2.7605 0.2
1260 27779 12.7
1250 27771 6.5

B0s; 0.7% 1300 27798 2.3
1350 27813 0.2
1400 27811 0.2
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Fig. 5. XRD patterns of C;5 stahilized by stahilizers as

a function of termnperzature.
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Table 4. Structural Changes of B-C;S Crystal and Dusting Phenomena as a funtion of Start of Cooling Tem-

perature.
Specimens Start of cooling temp. (°C) d of B-CS (A) Dusting phenomena
1,400 2.7848 None
1,200 2.7847 Much
KO 3% 1,000 27840 »
800 27834 "
500 27811 i
1,500 2.7811 None
1,200 27815 Litile
S0; 3% 1,000 27817 "
800 27819 ”
500 27827 .
1,400 27813 Nane
1,200 27817 Almost none
B0, 0.7% 1,000 27811 »
800 27813 "
500 27811 "
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