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Abstract —The zinc-based desulfurization sorbents for a fluidized-bed system were prepared by a spray
drying method and the effects of the pH and viscosity of the slurry on the attrition resistance of the prepared
sorbents were investigated in this work. In order to improve the attrition resistance, alumina sol was used
for an inorganic binder and pH of the slurry was changed for its better dispersion in slurry. The attrition
resistance of the prepared sorbents decreased due to the phase transition of alumina sol to gel as the slurry
pH increased to its basicity. The optimum pH condition for the good attrition resistance of the sorbents was
about 6.0 in this study. It was confirmed that the attrition property of the sorbents were varied with the
viscosity of the slurry. The attrition resistance of the sorbents prepared by the spray drying method increased
as their bulk density increased, while it decreased as the surface area and porosity of the sorbents. The
optimum viscosity for the high attrition was in the range 400-500 cP.
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Figure 1. Schematic diagram of experimental setup for the
preparation of slurry.
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attrition tests.

AI(5),% = WWL;5 <100

1

CAI(S),% :MX

Ao 2ol SHow ERA
7N13% 9 ) FREA @i%woﬂ olg BET 9% 2474
Z|(Quantachrome, Autosorb-1-C)¢} Hg-Porosimeter
(Micromeritics, Auto-pore)® 7= 3t}

3. Znt % nEt

a2

1. &2i2[9 pHZHE| 28t otz o

pRazyon gaE 4
@) Fulslojo} ek & o
TR FFHaL 0159 i

AH”lo] 283 4 QT E dl= Aol &

A 7=t 3}54 o] du=4 o]glel o 7}X1
o aAe] AREdS AR el ddaAl 24
Aol Hmﬂﬂ A7ksled, Lefe) A r;ao
NEA SR B AEAG H7Ha B
oM FEUAR Z 2RSS /f714 é“‘ﬁl A7k
Y 5 7IAA s A8 10?01 T AAE A7
T} o] ofe] 7HA] 7 FellA 52 WviRAS 7=
GAE Azs] A 71 AdAle] 7P 5
TolA AR T2 Al oA EAMA o4
l, thek pH 4-52] Ado] Q= AAdeie] Algelh
=2 pH7E S7HE AA8] Aol FA4H M 2 %

R Edo] WstEk ole} e @A olv] &
L_Oi P A glor Sl s ofe] A AmATelA
12]. & A7) &9 Axolx duids
E i\_gqg]p/] pH_‘—_ ;Hak 12 241:/] ;p_ o}

e pHe| Hefele] vt £ A7}
2 2y A AR BAjo] Wale] dgEdue]
Oﬁéﬂr YRR Sl pHE Yo &
ejAlstolof . o]} P2 HHoR
1% A7kl 229 pHE Y5l
<e]2]9] pHE W37 o1& H7te=

Ao Fol 2 EREEF At
of ARFE T £¥e] 9] pHE 5-12% Fdska o5y
T4 AgAR A9 7l S 5 S22 A

AR =, Add IS Figure 3o dYepfiglth 19
A3 ] pH 64 FIAAE pHUL ot &
stobglon), 1 ofsh SElS Aol 93]

_0|L
N,
o,
:Ozl",
0
o
N o
fu
d
i)
o,
>
my

] ogh
I
0y
Mo
M

2

.
Y

O

~
fit
of )
(= o

o,
o
ki

4
X

afy "
v
Ak
2
me PN Fo
olo
>

Y

p

1‘_
fTimN:‘—“Olﬂ
L_L—_O,o?i
N -3

_O,L'oié N
fmoﬁiﬁrﬂm&

7

o2 A0 ¢
ol
o

o
m

Fo- ot
£ ok ol XL
ul

ay o
i ©
re

=
o
in)

10 1
2%
1>L
mmN

i)
o

2 o
)
T
TH
> %0

wz&ag
30 MN 1o
it

_mg

e Wy Mg oo
o
ox
o
A8

4
SR
r}o{t —{O

=)
i)
) )
1o, O,
n =
Ti o
2
oty
_|>J ﬂllm

{0 e,
-4
=
>
rlr
-
to

10
oS
tlo
Y
[N 2
N

O
o
32
ol
1

)

oX,
2l
_z

T

2 b o e 2o i
i) - My o
lo,
o
nZi =
>

rlr

900

~

>

>
T

Viscocity (cP)
wn
S

300

pH

Figure 3. Variations of viscosity according to the slurry
pH.
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Table 1. Physical properties of zinc-based desulfurization
sorbents prepared by spray drying method

Viscosity Surface

o ey Poraiy
(cP) (m'/g)
160 5.39 35.1
300 5.39 29.3
400 4.57 8.9
550 4.72 6.3
700 5.06 30.0
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