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Abstract: Dense tubular BagsSrosCoosFeo20s.5 (BSCF) membranes were prepared by extrusion technique. The phase
structure of the BagsSrosCoosFeo203.» membranes was characterized by X-ray diffraction (XRD) and scanning electron mi-
croscope (SEM). Relative density of BagsSrosCoosFeo20s.5 tubular membrane was 94.10%. Oxygen permeation was meas-
ured at difference operating condition of feed side and permeate side in the temperature range from 700 to 950°C. The oxy-
gen permeation flux of dense tubular BagsSrosCoosFess05.¢ membrane reached maximum 1.37 mL/min - em’ at 900°C ex-
posed to ambient air (feed side) and vacuum pump (permeate side).
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BSCF powder
YD-131D (binder)

PEG solution (lubricant)
AMP 95 (plasticizer)

l

|

\L <— Water

Mixing for 4 h ]
\

L Extrusion —l
!

| Dryingfor7day |

!

| Sinteringat 1080 for 2h |

l Tubular membrane I

Hg. 1. Schematic diagram of tubular BSCF membrane
preparation.
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Table 1. Comparison between relative density of tubular BSCF membrane and Ref.[20]

Sintering temp.  Dwelling time

Membrane type

Apparent density ~ Theoretical density Relative density

(°C) (h) (g/em’) (g/em’) (%)
Tube (This work) 1,080 2 5.55 5.71 94.10
Disk [20] 1,100 - 5.81 84.58

Sweep gas (He} + G,
-Ime
{
Y

Ultra tory fitting

Retentate flow

Fig. 2. Schematic diagram of horizontal apparatus used in
the condition of synthetic air/seep gas (or vacuum pump)
gradient.
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Hg. 3. Schematic diagram of vertical apparatus used in the
condition of ambient air/vacuum pump gradient.
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Table 2. Operation condition and dimension of tubular BSCF membrane for oxygen separation used in present work

Length of heating Surface area

Apparatus Feed gas Permeate side Zone (cm) (cmz)

i Synthetic air Sweep gas 12 12.44
Horizontal L

Synthetic air Vacuum pump 16 16.59

Vertical Ambient air Vacuum pump 26 26.95

P Perovskite structure
(Ba, ;Sry (Cog Fe 0,0

3
8
-y
0
[
8 P P
&
P P
P P
1 J i A }L N
20 30 40 50 60 70 80
20 (degree)
LL “ AR TR YRR T

SICO, (05-0418) }

BaCO, (98-000-0461 )l

l h . " Leal s

Fig. 4. XRD pattern of sintered tubular BSCF membrane at
1,080°C for 2 h.
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(b)

Fig. 5. SEM images of tubular BSCF membrane before
oxygen permeation test: (a) feed side, (b) cross-section.
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Fig. 7. Recovery ratio according to temperatures in the dif-
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synthetic air flow rate is 20 mL/min).
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