Journal of the Korean Ceramic Sociely
Vol. 37, No 1, pp. 70~76 2000.

X 22E sl U2 ARSE ERAHES| SY

ZZEY - XY - EEDF - HEs =
E"“'—,'[:H_CJ.I“J /{HE% ]_1]_
A AT
(19992 92 224 F)

Properties of Blended Cement Using Ground
Blastfurnace Slag with Low Blaine Value

Jong-Taek Song, Jae-Young Kim, Hyun-Kuk Choi* and Seung-Ho Byun*
Dept. of Materials Science and Engineering. Dankook Univ.. Cheonan 330-714, Korea
*R & D Center, Sung Shin Cement Co. Ltd. Cheungwon-kun 363-940, Korea
(Received September 22, 1999)

A e 22 fHo TIEE] B4L dolnr) gea, A FUT2,000 2 3,000 cm¥e)d] w2 gl 2HE 10~
70 wi%7bA OlFE ARIES Algsle] Zhw. e B4, #54, Ca(OH), 242 50l 2 A3 £329) %/}%01 =
2, fEpdge) o)X, 271 E AR o), 5L AAEYn. BEEsl 2,000 emYedl FH S FU1E &
FAANE} B e Fapild s vfehlisles, 58] 60 wiee]y F71E Aol dae|EA AIES) vﬁx}ﬂ gp—ﬂ N E
AL R

ABSTRACT

In order 0 investigate the properties of the blended cement using coarsely glound blastfurnace slag, blended cements which were
substituted from 10 1o 70 w1% low Blaine slag powder (2,000 and 3.000 cm‘/g) for portland cement clinker were prepared. and
Ca(OH), contents in hydrates, hydration heat, the fluidity and the compressive strength were measured. As the conlent of slag was
mncreased, the hydration heat and the carly strength was decreased, and the ﬂmdlty of the cement paste was improved. The heat
evolution of the cement with 2,000 cm”/g slag was lower than that of 3.000 cm¥/g slag blended cerment. Especially, the heat evolution
ol 60 wi% or above slag blended cement was similar o that of belite rich cement.
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Table 1. Mixing Ralio and Nolaticn of Sample

Notation
S]a%‘;f’%‘m 172,000 ente 3,000 em/g
(Blaine Value)

0 50

10 52-10 53-10
20 52-20 53-20
30 52-30 53-30
40 52-40 53-40
50 52-50 S3-50
60 52-60 S3-60
70 S52-70 53-70
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Fig. 1. XRD patterns of the low Blaine slag blended cement
paste cured for (a) 3 days and (b) 28 days.
SO : slag 0 wit%k, 5230 : slag 2.000 em™g 30 wids, S270 : slag
2.000 cm/g 70 wt%, $330 : slag 3,000 cnifg 30 wit%, 8370
slag 3,000 cm™g 70 wih.
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Fig. 2. DSC curves of the low Blaine slag blended cement
pastes cured for (a) 3 days and (b) 28 days.
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Fig. 3. SEM micrographs of Lhe low Blaine slag blended cement paste cured [or 3 days and 28 days.
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Fig. 4. Ca(OH), contents in the hardened cement pastes mea-
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Fig. 5. Conduction calorimetric curves ol the low Blaine slag
+ blended cements.

o
E
=
K]
e
20 1.y L 1 1 I ' I 1
o 1 5 12 16 20 24 28 32 38

Tirne {hr)
Fig. 6. Change of the adiabatic heat temperature in the low Bla-
ine slag blended cement mortars.
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Table 2. Accumulated Hydration Heal of the Low Blaine Slag Blended

Cements
) Accumulated hydration heat {cal/g)
Cements

& hrs 12 hrs 24 hrs 36 hrs
LH 0.391 2.408 17.426 25.349
S0 7579 19106 41.116 48.869
S2-10 6.589 15.967 38.412 45.837
52-30 5.082 12.389 33774 41.136
S2-50 2.6R3 6.957 19.949 30.960
S52-70 2.061 4.548 12.872 20.063
S3-10 6.787 16.524 38.867 46.173
53-30 5716 13.661 34.729 41.315
53-50 3.667 8.798 24.520 33.085
53-70 2.325 5.786 15.635 25.214

LH : Low heal portland cement
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Fig. 7. Change of the apparent viscosity in the low Blaine slag
blended cement pastes,
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Table 3. The Physical Properties of the Low Blame Slag Blended

Cements

Cement Sefting Time Aulocle_we Compressive gtrengtb

o ¢hrzrm) Expansion (keffem™)

Initial | Final (%) 3 days | 7 days |28 days

S50 [3:21]6:21 0.090 227 | 324 412
S3-10 13 :30]|6: 23 0.050 220 [ 315 417
S3-20 |13 :33|6: 29 - 99 | 269 396
5330 (3 :50(6: 47 0030 1751 250 419
5340 (4097 : 15 - 162 | 237 401
S53-50 (4 :15(7: 30 0000 137 | 203 375
5360 [4:36(7: 42 - 117 | 197 345
S3-70 (40407 : 53| -0.010 07| 203 | 318
S52-10 {3 :30|6: 36| 0.050 194 | 306 429
S52-20 (3 :43]6: 58 - 178 | 254 410
S52-30 (3 050|704 0.030 151 ] 228 407
§2-40 |4 .04 |7 : 12 - 137 | 203 367
S§2-50 |4 5217 : 53| 0.000 7 177 341
S2-60 |4 : 5718 :08 - 99 | 173 329
S2-7015: 108 : 21| -0.003 B0 153 270
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Fig. 9. Compressive strength of the low Blaine slag blended ce-
ment as a function of slag content.
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