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Abstract

The absorption of SO, by sorbents prepared
from iron blast furace slag and hydrated lime has
been studied with the aim to evaluate the feasibility
of using these sorbents in dry or semi-dry flue-gas
desulfurization processes. The effects of sorbent
preparation conditions, such as slag particle size,
slag/hydrated lime wt. ratio, liquid/solid wt. ratio,
slurrying temperature and slurrying time, on the
reactivities of sorbents toward SO, were investigated,
and the optimal preparation conditions were
identified.
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Fig.1 SEM micrographs of (a) blast furnace slag;
(b)slurried blast furnace slag; (¢)BFS/HL (30/70 wt.
ratio) sorbent; (d)BFS/HL (30/70 wt. ratio) sorbent
reacted at 60°C, 70%RH, and 1000 ppm SO, for lh.
Slurrying conditions of samples of (b), (c), and (d):
65°C, L/S=10/1, and [6h.

35

4 unslurried e
304 @ SV \
.
254
.
20 4 \

2

BET surface area, m'/g
1

0 T T T T —— T
(] 02 0.4 0.6 0.8 1

Weight fraction of blast funace slag

Fig.2 Effect of weight fraction of blast furnace slag
on the surface area of BFS/HL sorbent; slurrying
conditions: 65°C, L/S=10/1, and 16h.
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Fig.3 Pore volume distribution of BFS, HL,
BFS(slturried), and BFS/HL(30/70 wt. ratio)sorbent;
slurrying conditions: 65°C, L/S=10/1, and 16h.
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Fig.4 XRD patterns of (a) BFS and (b) BSF slurried
at 65°C, L/S=10/1, and 16h.
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Fig.5 XRD patterns of (a) BFS/HL (30/70 wt. ratio)
sorbent, (b)BFS/HL (30/70 wt. ratio) sorbent reacted
at 60°C, 70%RH, and 1000 ppm SO, for 1h, and (c)

CaSO; « 1/2H,0.
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Fi
g.6 IR spectra of (a)CaSOs - 1/2H,0, (b) Ca(OH),,
(c)BFS, (d)BFS/HL (30/70 wt. ratio) sorbent, and
(e)BFS/HL (30/70 wt. ratio) sorbent reacted at 60°C,
70%RH, and 1000 ppm SO, for 1h. (a: CaO-H, b:
H,0, ¢: O-H, d: SO;, i: Si-O(silicate) stretching)
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Fig.7 Effects of weight fraction and particle size of
blast furnace slag on the utilization of Ca and the SO,
capture for BFS/HL sorbents; slurrying conditions:
65°C, L/S=10/1, and 16h; reaction conditions: 60°C,
70%RH, and 1000 ppm SO, for lh. (solid symbol for
dp=5.9 1 m, hollow for 7.9 u m)
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Fig.8 Effect of slurrying temperature on the
utilization of Ca and the SO, capture for
BFS/HL(30/70) sorbents; slurrying conditions:
L/S=10/1 and 16h; reaction conditions: 60 °C ,
70%RH, and 1000 ppm SO, for 1h.
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Fig.9 Effect of liquid/solid weight ratio on the
utilization of Ca and the SO, capture for
BFS/HL(30/70) sorbents; slurrying conditions: 65°C
and 16h; reaction conditions: 60°C, 70%RH, and
1000 ppm SO, for 1h.
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Fig.10 Effect of slurrying time on the utilization of
Ca and the SO, capture for BFS/HL(30/70) sorbents;
slurrying conditions: 65°C and L/S=10/1; reaction
conditions: 60°C, 70%RH, and 1000 ppm SO, for lh.



