Journal of the Korean Ceramic Society
Vol. 25 No. 3, pp. 207 ~ 216

Bg

CeS 2| ERNIE & 45150 DXl HEEol &

& B - R BHERK
TCHRIAE R Arpkdif TEag

* B A sw b
(19884 2B 22H #%)

Effect of Sulphate on the Formation of C;S and Its Properties

Byung-Ewon Kim, Sang-Heul Choi * and Ki-Sung Han
Dept. of Ceramic Eng., Inha University
*Dept. of Inorganic Materials Eng., Manyang University
( Received February 22,1988 )

oo

CaS 9 A4uEst Fgol v[2) & SO ol FBE TAAFTIAL ALY B4, S o A=) sis)

= GS o 442 okzElg ot 240 % oldke] Arkew 238 .S 9

o 2o Si 4 ”-4 A= 9F 3.6 ~4.2 X0 em? fsec o| 9o SO; 2 Fleka] Zobgke] ozl w)
43P ghaeigiont =4 e WA gedo® welv)
L0% o4kl 80,5 A7l FUANA 4R CSe| 27 AR xdla|x s Agbe] olale} wat

29
A 2ol 50,91 okl 2R §9 2439 Ca0E PoST S0k & Bood] dud Crsel 44
of Astalt e Cal dtol §oW 2 §ol W oS Asl=A wlLole} 4 2ulch,
ABSTRACT

Effect of 503 on the formation of C35 and its properties were 1nvestigated through studies for
diffusion of reacting component, the size variation of C38 and compositional change of the phases in

the clinker.

When less than 2.0% of 80; was added to the clinker composition, the formation af (3§ was
enhanced, however, addition of more than 2.0% of SO rather restrained the reaction remarkably.

The diffusion coefficient of 8i into the melt was about 3.6-4.2 x 1077 cm? /sec and it was slightly
decreased with the amount of 80;.

The crystal size of C3S formed in the clinker was grown gradually according to the amount of
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50;, when more than 1.0% of SO; was added. With increasing of SQ3 content in the clinker composi-

tion of Ca0 and decreasing of 8i0, were fownd in the melt of the clinker. Consequently, it is con-

sidered that the decreasing of C3S8 formation is caused by dissolution and iransportation of CaQ

component into liquid phase is interrupted.
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Table 1. Chemical Compositicn of Raw Mix with
Different. Amount of S50;.

(wt %)
| SomeositonT s, [ 41,0, | Fe0, | cao | so,
A-1-(0)[ 2261 | 561 | 467§ 6710 ) 0
A-1-(05) 2250 | 558 | 465 | 6677 ] 05
A-1-(L0)[ 2238 | 555 | 462 | 66 a5| Lo
A-1-(19) | 2227 | 553 | 460 | 6610 | 15
A-1-(20) |22 16 | 550 | 458 | 8578 | 20
A-1-(30Y| 2193 [ 544 | 453 | 6510 | 30
Al-(0Y| 2247 | 681 | 341 | 6731 0
A-05yf 2236 | Bvg | 339 | 6697 | 05
A-QLey| 22 24 | 674 | 338 | 66 Ba ) Lo
AL 22 13 ] 6. 71 3 36 | 66 30 L5
ARO[ 2202 | 667 | 234 | 6506 20
A-1i-(3.0 | 2180 | 680 | 331| 6520 30
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Table 2. Compaosition of Starting Materials for
Preparation of C;S Compound.

(wl % )

ba“:;‘:;‘z" C,5 Ca0 *Melt | 50,

1 56. 58 18. 42 | 25 00 Q

2 56,30 | 1833 | 2487 | 05

k| 56,01 18, 24 24, 75 L0

4 55, 73 18 14 24,63 L5

5 A5 45 18. 05 24, 50 20

6 5488 | 1787 | 2425 | a0

* Melt:6. 0510, +22 7 Al;0; + 16 5Fe,0, + 54.8 CaO(wlt %)
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Fig. 1. Content of residual 50y (a) and free CaQ (b m A group clinker .
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Fig. 2. ¥RD patterns of A-1 group samples .
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Table 3. Quartitative Analysis of Clinker Minerals
in the Samples with Different Amount of
S(} by Different Methods .

(%
g?ﬂslg‘: Methad C.5 | C8 | C.A |CAF
Bogue 400 274 | 64 |18 3
0 Miceo- | A-1 | 584 | 2000 2L 6(mek)
scope 1 A_ | 56.0{ 236 | 20 4(mek)
Bogue 500 | 270 61 153
0.5 | Micro-| A-11 50.6 | 226 | 26 8Cmelt)
scope | A_y | sgoz| 2L 8| 19 0Cmelt)
Bogue as.2 | 281 61 [153
L0 | Micro-| A-1 ] 6297 208 | 16 3(mek)
sCope | a_q | G411 | 199 | 260(mek)
Bogue 4.2 296 6.4 [14 8
15 | Micro-| A-T | 586 20.2| 1L 2(mel)
scope | A | 5L5| 33 4| 15 1{melt)
Bogue 424 324 63 |14.8
20 | Micro- | A-1 | 4L 2| 46 7| 12 1(melt)
sCope | A_q | 44.0| 4261 13 4(melt)
Bogue s0.8| 30062 [146
40 | Micro- | A-T [ 30.3| 565 13 2(melt)
scope | A | 271 59.3| 13 6(oel)
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Fig. 6. Development in the microstrocture of clinkers with different content of S0; and
sintermg time.
{a) Without 5O, Smin. {h) Without S0, , 120 min.
{¢) With 2 % S04, 5 min. (d) With 2 % 50, 120 mum.
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Fig. 7. SEM photographs and position of EDS analvsis for A group samples.
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Table 5. Analysis of Composition of Calcium Silicate

Fig.

ALO, & Fe 0y (w1 %)
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505 amount{wi %)

9. Variation of ALO; and Fe0; content vs.
S0, amount incorporated in &GS,

Crystals and Melt for A group

Samples by EDS.
Sample No. Position Ca0 5i0, Al e,y SOy
C.5-1 6h. 75 32 30 1 65 130 ir
2 65. 86 51 18 105 1 91 .
A-1-(0 ) C,5-3 73 20 25. 38 0. 50 0. 05 -
4 73 38 26 36 0. 45 081 .
melt -5 fi5 43 5 36 9 05 20, 13 "
C,5-1 6588 3002 L0529 1 76
2 65 26 29. (1 1 30 1. &80 1 64
A-T1-(L5 C;5-3 7375 24 84 0. 49 D61 0. 31
4 72 57 24. 31 1 04 171 0 21
‘melt -5 &5 38 5. 39 g 63 17. 49 L 57
C.5-1 65. 69 29 58 L 05 1. 52 2 16
2 07. 14 28. 35 104 1 39 209
A-1-(3 1) C.5-3 73. 8h 24. 93 0 44 0 48 0. 28
4 7L 64 21. 53 1. 61 4. 56 0. 65
melt -5 64. 17 6. 66 7. 36 1o 57 4, 95
CpS-1 65 57 34. 80 0. 90 0, 74 ir
2 63 D4 3. 21 0 96 0. 80 .
A-T-¢0 ) Cy8-3 71 76 27.31 0 55 0. 33 .
4 71 28 27. 53 0 69 boa9 .
melt -5 73. 05 5. 88 1% 57 505
C,5-1 07. 15 28, 88 1. 0& 0 92 1. 67
2 67, 19 29. 33 0,97 101 L 30
A=-T-CL5) CyS-3 7415 2449 0. 55 0. 48 0. 33
4 74 36 24. 38 0. 50 0. 35 0.41
melt -5 71 91 4, 48 . 36 12, 49 . 76
C,5-1 66. 71 30 64 0. 60 {. 52 1L 53
2 67. 46 2772 L 28 L 5¢ 203
A-01-(3 1} C35-3 75. 07 23 50 0 56 0 53 0. 34
i 74, 84 23 73 0. 48 o7 0 58
melt -5 7L 23 7. 51 8 32 100 36 2 57
(2142
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