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Abstract— Aluminium oxide film was formed inside tube-wall by electrical anodic oxidation and Pt was loaded on
the film for oxidation of carbon monoxide.

The anodic films were turned out porous Al;O3 having the structure of amorphous 7-Al,03 and polygonal cells
from the analysis of XRD, FT-IR, SEM, and SEM-EDX.

The aluminium tube anodized at 18V for 90 minute was selected for the test reaction of the oxidation of CO. The
model proposed by Senkan et al. was adapted in our study and tested against experimental data. It was demonstrated
that the reactor was not diffusion limited and that kinetic resistance must be included in this study.
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Fig. 1. Pore model of porous Al,0; proposed by
Keller, Hunter, and Robinson[12], (a) sec-
tion of oxidized aluminium (b) top view on
cylindrical cells (1) and closed-packed hex-
agonal cells (2).
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Table 1. Chemical compositions of base aluminium (wt %)

—m
Cu Si Fe Mn Mg Zn Cr Ti Al
—a
A 5052 0.02 0.07 0.14 0.06 2.50 0.007 0.18 0.03 bal
A 6061 0.27 0.46 0.21 0.03 0.83 0.07 0.07 0.30 bal P
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Fig. 2. The process of pretreatment of Al tube.
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Fig. 3. Schematic diagram of anodizing ap-
paratus.
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Table 2. Operating conditions of gas chromatog-
raphy for CO, CO, and air analysis

Column stainless steel 1/8” x 6ft
molecular sieve 5A 80/100 mesh
porapak Q 80/100 mesh

Detector type TCD

Oven temperature : 60°C

INJ., DET. 100°C

temperature

Carrier’gas He 30 m¥/min
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Table 3. Produced alumina layer thickness on different D.C voltages
Voltage Anodizing Condition Current Density Layer Thickness
Temp. (°C) Time (min) (A/dm?2) U (um) L (um)

3.3 201 90 2.16 ND ND
14 20+1 90 0.80 19 19
15 20+1 90 0.82 20 20
16 20+1 90 1.18 27 27
17 20+1 90 1.49 26 25
18 20+1 90 2.01 27 31
19 20+1 90 1.89 52 52

note; U, L means upper end lower end respectively
ND means non-detect
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Table 4. Proportions of Al, S, Pt of Pt/ AlLO4/Al-
coated catalyst (wt%)

Average content of elements

Al S Pt
Center part 33.05 6.09 1.64
Bending part 1 30.70 5.51 0.29
Bending part 2 29.69 5.15 0.44
Bending part 3 30.16 5.21 0.49
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ed Al tubes.
(A) at 3.3V for 90 min (B) at 14V for 90 min
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(E) at 17 V for 90 min (F) at 18 V for 90 min
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Fig. 8. Schematic diagram of the mass transfer
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Fig. 10. The plot of theoretical and experimental
conversion of CO at V,=554cm/s as the
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Fig. 11. The plot of theoretical and experimental

conversion of CO at V,=633cm/s as the
function of reaction temperature.
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conversion of CO at V,;=1423cm/s as the
function of reaction temperature.
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Fig. 13. The plot of theoretical and experimental
conversion of CO at Vy=1581cm/s as the
function of reaction temperature.

boulgehg fgol 7k o] Aol
250C ol4ke) e 2E delol olEghit ez

oi- el ke b dE3gel ool 10% elutel
1

(¢}

SHYE W Us 4 edl olAE S5l &
el deh S arel Atdow Aw Feshl %
ol 517] s Soll 43kl ol

100

80

60| b

40t ’

20+ - ®- Theoretical value
- - Observed value

OxA.;X.. ddeded 2o a1 A
150 200 250 300

Temperature (°C)

Fig. 14. The plot of theoretical and experimental

conversion of CO at V,=1898cm/s as the

function of reaction temperature.
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Fig. 15. The plot of theoretical and experimental
conversion of CO at V,=2214cm/s as the
function of reaction temperature.
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Fig. 16. The plot of theoretical and experimental

conversion of CO at V,=2457cm/s as the

function of reaction temperature.
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NOMENCLATURE

A reacting species

B products

C local molal concentration of A [mol/cm®]

C; : total molal concentration all species [molicm®]

D, : diameter of reactor [cm]

D : diffusivity of A in B [cm%sec]

In()) : natural logarithm

N, : molal flux of A to wall [mol/cm’sec]

N, : molal flux of B (positive toward wall) [mol/cm’
sec]

Nu : Nusselt number

Re : Reynolds number

Sc  : Schmidt number

T local temperatue (K]

V  : local axial velocity [cm/sec]

w local coordinate normal to tubeswall [cm]

X bulk-phase mole fraction of A

X, : local value of mole fraction A in film

z : axial distance from beginning of catalyst coated
section {cm]

Greek Letters

8, : thickness of mass-transfer boundary layer [cm]

€ : isothermal expansion coefficient

¢ : local conversion of A to B

Subscript

0 : corresponds to the inlet of the reactor (z=0)
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