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ABSTRACT

The enhanced slag fineness and the batch water of low water-to-cement. ratiof{W/C) were employed in
order 1o improve the early strength of blast-furnace slag blended cement at low temperature. A grinding aid
was used {o grind the hlast-furnace slag into the fineness of 6,280 em’/g (Blaine), and this fine slag was
then homogeneously mixed with the ordinary Porlland cement 1o produce the hlast-turnace slag blended ce-
ment containing 40% slag by weight composition. On the other hand, the batch water could be reduced from
W/C=0.50 (KS L 5103) to W/C=0.33 through a commercial, naphthalene type superplasticizer. Through the
method mentioned above, the early strength of the blast-furnace slag blended cement at low temperature
could be enhanced even somewhat higher than the Porlland cement strength. And the microsturcture of the
cement was studied hy both the pore siructure analysis and the A C. unpedance measurement.

Keywords : Blast furnace slag cement, Low curing temperature, Early-high strength, Pore structure analysis, A.C.
impedance spectroseopy
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Fig. 1. Effecls of W/C and Plasticizer content{W/C=
0.30) on the viscosity of cement shurries.

Table 1. Chemical Composition and Specific Surface Area of Raw Materials

Chemical composition Specific surface
Raw ™ area
material S0 | ALQs | Fel0s | CaQ | Mg | S0, KO | Na,©O | LOI (em?/g, Blaine)
Portland cement 1985 [ 5.82 | 3.01 | 6235 | 146 | 3.21 0.81 0.24 | 217 3,310
Blast furnace 2524 | 846 | 1.63 | 5431 | 284 | 272 | 067 | 031 | 1.20 3,730
slag cement
Blast furnace 3342 | 14.23 | 049 | 40838 | 7.35 074 | 038 | 0.21 0 -
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Fig. 2. Compressive strength change of Portland ce-
ment and blast slag cement due to W/C and
curring time(days).
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Table 2. Compressive Strength (kg/ecm®) of Portland
Cement and Blast Furnace Slag Cement De-
pending on Water to Cement Ratio

W/C
Cemnent Cu?ng %me
days 04|05 |os]07
Portland 3 291 | 218 | 176 | 139
eeract 7 412 | 310 | 248 | 196
28 505 | 204 | 332 | 275
Bt fur 3 205 | 205 | 154 | 120
‘g cement 7 350 | 350 | 253 | 202
23 569 | 569 | 409 | 331

FEZ W/CH vlalsle 21 4] Aoal S = P
=0 vl g] ZhEel 3 b= <o),

Fig. 28 BW, W/C ko] 43 u| BSC2] 27| (A4
3Y) Fme, At eg g gE R ulsl 2o, PC Ax
d 27 & w13} 28y W/C=0.300] BSC 324%=
(extrapolation) s} W/C=0.45¢] PC 3972 H)wa}
o, BSC A=k 959 o 27 vhehat)

12, pREYUT

Fig. 32 =] DAle] n2&das 2 ve Box-

3] o7 BAE ehdl Aoleh BAEAIE A8 A
$ob 297 UL F A5 vlaskgs v, 2 05E

BafluiAl Bue) A5qeae 2 Zokan

IR ae] Buny) 7zt g 2so(cm2/g, Blzine) ¥
7,610(cm*/g, Blaine)q] 23] SSC A]52] 4wl pC
? BSCe] AwZ FA8le] Fig. 40 =4 m}aav}.

o152 ) W/C=0.500) 2 2lwo|t)h Fig. 49 28
W, BT §6,280(cm™/p)Y nESY S ARk 7
£ S5C(1)4] 7Y A== e A7 7] PC A=)

with grinding axd
(DEC)

of “/{/'
° / ¢

I

Blasi furnace slag powder /

Pure blast fumace
slag powder

Speaific surface area ( - 10°cmg)

2 NP | M L
1 10 100

Tirne {ars, log scale)

1000

Fig. 3. Change of fineness of blast furnace slag powd-
er depending on milling time.



22 o AHEY AL 27 e £ 133
Table 3. Pore Structure Data of Portland Cement and SSC Pastes
SBET Micrapare? Wide pore? P
Cement | {iyz/g) e 5 VU 5o h# yu S . (total)
PC 140.9 17.430 139.6 3.311 75.4 0.44 14.119 64.2 2.20 1.25
SSC 171.5 11.801 163.2 4.921 126.9 0.39 6.880 36.3 1.90 0.72

1) V:pore volume(10* ml/g), 2) $:pare surface(m™g), 3) 1,=V/S (am), 4) micropore :ry 1.5 nm, wide pore 1>

1.5 nm
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