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ABSTRACT
This paper addresses the hydrothermal reactivity of blast furnace slag and fly ash with lime, respectively. The test conditions were

Ca0-10-Si0, ratio (C/S), autoclaving temperature (140°C and 180°C) and time (20 to 60 h). The study was carried out in terms of the
hydrothermal reactivity between SiO; contained in each hydraulic material and (pure) lime and the compressive strength of autoclaved
specimens. Porosity measurement and the XRD analysis were also made in order to ascertain the hydraulicity of the siliceous materials.
Compressive strength of the specimens was interpreted in terms of porosity and the reactivity of CaO and SiO,. And the XRD analysis
showed the C/S change of the hydrates in the course of autoclaving process. SiO; in the blast furnace slag was more reactive with
CaO than that in the fly ash and consequently the blast furnace slag specimens resulted in much higher compressive strength, A
maximum compressive strength of 807 kg/em® was obtained for the blast furnace slag at the autoclaving condition of 180°C and 40 h,
while only 397 kg/cm2 was maximally to achieve with fly ash.
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Table 1. Chemical Composition and Physical Property of Raw Materials

Chemical Composition

3 2
Raw Mat. Ca0 50,  ALO,  Mg0  Fe0,  RO”  Tgls?  Tom ent'g)
Blast furnace slag 4121 34.72 14.91 7.28 0.64 071 0.0 99.47 4,530
Fly ash 2.64 55.96 22.82 1.94 6.03 5.02 462 99.03 6,260
1) Na,0+K,0
2) Ignition loss at 1,000°C
3) Specific surface area according to Blaine
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Fig. 1. DTA and TGA on the fly ash.
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Fig. 2. X-ray diffraction pattern of the raw materials.
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Fig. 3. Fineness of the blast furnace slag and the fly ash (D:
passage).
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Table 2. Reactivity and the Total Reactivity of lime and SiO, in the Blast Furnace Slag Specimen(BS) and the Fly Ash Specimen(FA),

Respectively
Spec Time (h) Free (%) Total Reactivity ( )1) Different. Reactivityz)
cclimen 1me T O cactivll (04
i CaO Si0, b Time (h) Ao®
5 163 325 0.78
10 54 28.7 0.87 > 0.31
BS 20 0 16.1 0.93
40 0 10.8 0.96 10 0.30
60 0 6.9 0.98
20 .
5 38.1 64.3 047 0.19
10 17.5 483 0.57
FA 20 8.6 410 0.74 40 0.15
40 0 34.5 0.81
60 0 326 0.82 60 0.16

1} Reacted(CaO+Si0,)/Total(CaO+SiO,)

2) Differential Reactivity(Ao=0ps—0tps) at each autoclaving temperature
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Fig. 4. Reactivity of lime and SiO, in the blast fumace slag
specimen(BS) and the fly ash specimen(FA), respectively.

3. d¥ ¥ OF

3.1. U2 & &3

31.1. O[¥2 Ca0 U SO,

A 3] (Ca(OH))} THAHEF 59 Si02)94 FEe &
AE &7l A, 4E5HA= M ¢ 2A@E &
aH:L- C/S=0.8 E Hk-3 40A]7F, %E}Ol °HH C/s=13 %

Hhe 60417+ 2E]3 7t 180°C, “3. wheE AT Pwr F
7")4 739-o) ot HEGAIZE E vukg A3 2 wjul
& T S A FFEe 1 ASE Table 2 2
Fig. 49 Vel

Fig. 494 32 £#10] B35 HH, X3 #=g9u
& 20AZ Well ofn] A wke-g whd AR 6077 &
Ax o] mukgg Fo] 6.9%L} Hr}. o)) mure F
Aol ZRSt=HE A3le A g B olf=, 4
3= 2 CSH(xCaO - y8102 ZH,OpPdS A s 9
of iz W ALO;StE ¥H8-3dtd gehlenite F3HE
(2Ca0 - Al,05 - SiO, - 8H,0)% AAJsl= wf&olat Hel
o 289 o}t wkgAIZkel wE} CSHAY AFAS] C/sH]
Wy)7F Axk #sks v 9ex7)dle ¢S ol & S
>1.59] CSH/go} A€ t)-o] /S vl HhgA|7to) et
HAL oF 0.8742] AsHeith(Fig. 69 XRD 841 =2,

A Eoto] gl 8Nkl ofF YA A3 o]
TRES A= Wk 404 7k0) HojAlok AR, FAke
601 7ko} 733t Folx o} 30% o]ite] ujukg- Abej
2 ol At F, o] e F& BUS(E v Ed

3

l

1.0 7 ,_,,'—~’”X~Fﬁ'—w~*~x
x
/
/ 0
0.8 7 v ,////////O
i o
2> /
% 0.6 o
g /
o o]
g -
E 0.4
—>— BS
—o— FA
0.2
007 ¢

1 1 L Ll ¥ 1

10 20 30 40 50 60

=

Autoclaving Time (h)

Fig. 5. Total reactivity of lime and SiO, in the blast furnace
slag specimen(BS) and the fly ash specimen(FA),
respectively.
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Fig. 6. X-ray diffraction pattern of the fly ash specimen(FA)
and the blast furnace slag specimen(BS), respectively.

Table 3. Compressive Strength and Porosity of the Blast Furnace
Slag Specimens

Ca0/SiO, Temperature Time Compres. Strength Porosity

CC) () (kg/em’) (%)
140 40 113 36.9
60 127 36.1
0.8 20 634 8.1
180 40 807 6.3
60 771 6.8
40 146 -
140 60 170 -
1.0 20 481 140
180 40 714 10.1
60 695 10.3
40 185 272
140
60 226 259
13 20 425 16.1
180 40 492 14.7
60 425 16.9
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Table 4. Compressive Strength and Porosity of the Fly Ash
" Specimens

Temperature Time Compres. Strength Porosity

Ca0lsi0: ey T ) (kg/em?) %)
40 40 178 275
60 181 27.0
08 20 239 15.1
180 40 372 9.9
60 384 7.4
40 181 2.7
140
60 185 25.1
13 20 252 152
180 40 386 7.9
60 397 6.8
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Fig. 7. Compressive strength of the blast furnace slag
specimens depending on autoclaving time at different
C/S and autoclaving temperature.
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Fig. 8. Compressive strength of the fly ash specimens
depending on autoclaving time at different C/S and
autoclaving temperature.
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Fig. 10. Pore volume distribution curves of the blast furnace
slag specimen(BS) and the fly ash specimen(FA).
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