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ABSTRACT

In order Lo investigate the reaction in the system of anhydrite II- blast furnace slag, the paste hydration
which made up with a liquid/solid ratio of 0.45 for 1, 3, 7, 14, 28days by the addition of accelerators to 10 ~
30wi.% slag with patural gypsum calcined for lhour at 500/700°C was studied by combined water de-
termination, XRD, DTA, DSC and SEM. As a result of this experiment, il was found that hydration rate
was faster in the system calcmed at 500°C. Therefore the anhydrite was converted to calcium sulfate diby -
drate m the hydration for Iday but the slag was not almest reacted. For the gypsum calcined at 700°C, the
hydraton rate m the system of K;SO, addition was faster than others m the earier period, but the activated
effect of the system of Al(S0,); addition was regarded as the highest over 3days. As the amount of slag
was increased, the hydration rate was delayed and ettringiie was ohserved in the case of K,50, system.
However hoth AlL{S0,}; and AIK{S0,); systems showed calaum sulfate dibydrate only as hydrated products.
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Fig. 1. XRD} patterns of natural and calcined gypsums
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Fig. 2. SEM pholographs of natural and calcined gyp-
sums (a)} Natural gvpsum, (b} 500°C, lhr and
{c) 700°C. 1hr
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Table 1. Chermucal Compisitions of Natural Gypsum and Blastfurnace Slag
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Si0; | AlD; | Fe0y | CaQ | MgO | POs SO, KO | Na;0 | Mn | Ig.-Loss
Natural gypsum 145 013 0.13 | 3238 | 035 | 0.01 | 2935 | 0015 | .02 | G004 0.24
Blastfurnace slag 334 156 | 0.8 42.9 - - (.45 0.22 - -
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1 1 4 B B . W/S = 045, 10min
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9 - - 3.0 -
10 14 - - -
11 s [ | - 25| - 1 - p——
XAD SEM DTA/DSC
12 - - 3.0 _ Waler
13 14 _ _ _ Fig. 3. Flow chart for experimential pracess
14 - 25 - -
1o I I I <] TAS100)$} DSC(=Y NETZSCHAN| STA409) %
16 L i I B A olgaha 250CHA BC/minE AALENE A
17 - | 25 - 2 A ERich,
18 ) - - | 30 2 223, FAF HAEHOD|IZE
o | T o s QR JEOLALE JSM 52008 AMgsld rleAe
20 _ a5 _ 3 20KV, &3 & % 200022 =2} AalAe wja 7z 2
21 _ - | 30 3 TEALEL FastEe
2 4. HolsEko| EX
22 4| - | - | 4 +24. @Epasl S
) 45°CelA AFEE AIRE 05g Bk slof 27 =24
= DB LT LS a0ce 308¢ KR T 2909 ARz
9 — — - -
2 20111 A95as ol 2ol Addel #3008 PEE
25 L4 | - _ _ A FaksiTh
26 70 30 - 2.5 -
27 - - 130 | - AREF (wih)= a-b

CaSO, - 2H,09] & 7} 2
CaS0, 9] £ 7 &

a1 45°Coll A AzAZ] A Re] FAlig)

b A 8E 350°CeA 3087t 713 Fa] 2A(g)

225 pH =5

S n-sd 2] =ik ettringite AlAd o
digh pH do& doldnz} Lol 209 F7E At

A 34 A 8 F(1997)



564 g - wakd Ay

zbzhe] Wh-EXAE W2 A g7 H2 pHEH S
mEr] Yale] Ca(OHLE 2, 3, 4%E A715 A& +4&
/AN 1022 dle M2eA] 1, 3, 793 8417
Zzele] pHE &3 sk9ict.

3. dEdn

A3 71 Feda-gAaAS E F4A S8
FAAM e el 28sEE Fig 4, 5 69 Y
Wk o5 A9 Fokgne AAXoR 500CR s
& F5A T A7} 700CR Sag Ruvh wgren,
ofu] 8 1ol FFA A/t 2 vhe g 5
Ackh AS Fedem ANAE AT, Sl 20%s
30% #rielM Aol oy AAu e AeE
Hop th 3hbsol dojrhar gl Aoz A2s,

20
18 & _’—’__“t
16 i N
1" "
1z
s 0 —W- 500-KS
T - ¥ ~ @ 500-AS
5 8 [ —dh— 500-AKS
E 6fF —w—700-KS
3] L ——T00-A5
4 —+—T00-AKS
2F
1]

L 1 1 1 ) L 1
1 2 3 4 5 3] 7

Hydrahon Time {days)
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Fig. 5. Amount of combmed water in the system of
anhydrite(calcined at 500, 700°C)+20wt% slag+
various activators
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Fig. 6. Amount of combined water in the system of
anhydrite(calcined at 500, 700°C)+30wt% slag+

various activators
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Fig. 7. XRD patterns of hydrated products in the sys-
tem of anhydrite(calcined at 500, 700°C)+
20wt% slagt+varicus activators for 7days (a)
500°C 1hr and {b) 700°C 1lhr
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Fig. 8. XRD patterns of hydrated products in the system of anhydrite(calcined at 500, 700°Ci+30wt% slag+vari-
ous activators for 7days {a) 500°C lhr and (b) 700°C 1hr
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Fig. 9. XRD patterns of hydrated products in the system of anhydrite{calcined at 700°C)+20wt% slag-Fvarious
activators for 14, 28days (a) 14 days and {b} 28 days
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Fig. 12. Changes of pH in the system of anhydrite+
20wt% slag+various activators (W/5=10)
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