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ABSTRACT

[t is a fundamental experiment Lo use blast-furnace slag i solidification/stabilization process. The compiessive strength
and lcaching tesi of Pb and Cr doped slag samples were cvaluated and the effects of heavy-metal 1ons on the hydration
of slag was investigated. Sodium silicale(5 wt%) was added as alkali-achvator and the effects of replacing a part of slag
with [lyash or gypsum was also discussed Pb ion was sclidifiad by encapsulation of matmx. In case of slag+gypsum
binder, microstructure was densified by accelerating to form AF/AFm phase and compressive sirength was improved,
resulting in reducing leaching amount of Pb ion. Cr ion was sohdified by substituting with Al ion in alwminale product.
Slag+{ly ash bmnder unproved compressive strength and decreased leaching amount of Cr ion.
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Table 2. Compositien of Binders

Sample index Composttion W/B
s Slag 100%+Sedium Silicate 5% | 04
Slag 94%+Fly ash 6%+Ca{OH), | 0.4
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Slag M%+Gypsum 6% 0.4
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C Ordmary Portland Cement 100% | 0.4
24. 854H
E AT APE #9 AE 'Y ATE st B
AF & e 9.5 mm sieves FHE IS £
A SZ HEE Aol F2dL pH=28810059)

aceic acid FENE AMEEIYlan 54 2A 10g
200e2 £E92 polyethylene 2714 = 9F 30 pm
9 g FAATE e 24A7 et fAA7
0.8 pm| glass fiber fillerS AMR-Sle] 29 oda)ale
T Balg glgick @l tlais ICP-ABS(Inductively
Coupled Plasma-Atomic Ermission Spectromety)E ARE3}
o 4 85 oY T A& er e
A ARE BE9E oldsle] dS40] 42 dPE

W3 ¥ 2 2o HEL AB0) ek

Ho

=
He

zr o

L

31, ZW2E 0|25 =235 TEH g Lot

301,94 2 =5

Zal7e] Pb Y Cr& nitrate FHEIE 5 wi% H71E- A
Hell gk 3. 7, 14, 28 AHE] 45 AE FHEE
ArlelA e A1Ee g A=) 8 Fg Lo W
el (ay= binderZ S Ieke- AT B0, ()
= el EelellE A7 binderZE ARESH A4
el (ors sEiTel] M2E H7F binderS AHETE 7
2 A AR wElE 25 FEEL AT we
P& e ASEE B o Qrh ol 2 Adrk
@l &elae] falrt A=A Ee drkEl
slebe T2 3 =3 o Bege aEe] A4

805 AlO4 Ca0O Fe, 05 MgG 8505 K,0 Density (gfem’) | Blaine (cm’/g)
Flyash 58.8 225 6.1 3.6 17 - 0.93 2.3 2900
Slag 334 16.6 42.7 0.5 4.6 0.23 093 2.8 3800
OFC 2148 5.29 63.31 303 2.80 245 0.88 314 3280




A28 o 85t F2% o] g 727

300
(a}
& 2504
ep 200 7]
= +
UE; 150 il
o
g o |
£
g iy
8] 50 il
0 LA
300
(b)
ar
250 -
g !
& {
= 2004 o
& = e
B s :
2
=
wa
g 1004
g
(=]
o
50_
e
3004 '—\
(©) B3] Blank
& 250 7] Pbedoped
[ Crdoped
-E] ;
E 150
o1 4
S
% 100 ]
B W
] 1 2L
o 50 & shigid
s
O | - - -4 [
7 . A 28
3 Curing Time (day)

Fig. 1. Compressive strength cured for 3. 7, 14, 28 days. (a)
slag, (by slag+fly ash (F) and (¢} slag+gypsum (G).
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Fig. 2. Ion concentration of leachate after subsequent leach-
ing test; (a) Pb 1on concentration of Pb doped samples
and (b) Cr 1on concentration of Cr doped samples.
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Fig. 3. Pore size distribution of specimen cured for 14 days;
(a) slag, (b) slag+Pb and (c) S-G+Pb.
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Fig. 4, Pore size distribution of specimen cured for 14 days,
(a) slag. (b} slag+Cr and {c) S-F+Cr.
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Fig, 5. Heat evolution curves of slag doped with heavy metal.
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Fig. 6. XPS spectra of samples cured for 3 days: (a} doped
with Pb 5a.mp1e-Pb2+ 4f line and (b) doped with Cr
sample-Cr™* 2p line.
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