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Abstract To improve the filtration efficiency of porous materials used in filters, an extensive specific surface
area is required to serve as a site for adsorption of impurities. In this paper, a method for creating a hybridized
porous alloy using a powder metallurgical technique to build macropores in an Al-4 wt.% Cu alloy and sub-
sequent surface modification for a microporous surface with a considerably increased specific surface area is sug-
gested. The macropore structure was controlled by granulation, compacting pressure, and sintering; the micropore
structure was obtained by a surface modification using a dilute NaOH solution. The specific surface area of sur-
face-modified specimen increased about 10 times compare to as-sintered specimen that comprised of the
macropore structure. Also, the surface-modified specimens showed a remarkable increase in micropores larger
than 10 nm. Such a hybridized porous structure has potential for application in water and air purification filters, as

well as membrane pre-treatment and catalysis.
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Fig. 1. SEM micrographs of (a) Al-4 wt.% Cu powder mixture granulated for 3h and (b) porous sintered body. The ALCu
phase (white spots) can be shown by the BSE image in the upper right corner.
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Fig. 2. SEM images of porous Al-4 wt.% Cu sintered body with (a) 100~150, (b) 150~300, (c) 300~500 um at 20 MPa and (d)
its pore size distribution by mercury injection porosimetry.
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Fig. 3. SEM morphologies of surface modified specimens with various NaOH concentrations; (a) as-treated with 0.05M
NaOH solution and (b) as-treated with 0.005M NaOH solution.
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Fig. 4. XPS spectra of surface modified specimen with 0.005M NaOH solution; (2) O 1s peak and (b) Al 2p peak.
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Fig. 5. Changes of the pore size distributions with various
alkali surface treatment conditions.

Journal of Korean Powder Metallurgy Institute

o1og% - AU - ol - A=

A3le] HAF F a7 5o epid vt 71
£5 /= T8 A A9, 0.05M NaOH %
o FusiA AlH 2 0.005M NaOH 582 Fi7)
A Ao v EHAS A A9 A4 0.7 m7g,
40m¥Yg 1813 73 mYgS 7HRE A2 e
Fafd A A9 vas S A4S vt 7
(45~46%)S 71l = B3} 0.005M NaOH 8
o FrshA Al 79 oF 10W] 71 SVl
™, 0.05M NaOH 4~§¢) Fm/\d Aj9e] A+ o
sul 7l F71 AL B 5 9lnh ol: o=
AF3E uis} o] viEHAY E ke W2 BXE
9] NaOH $89llo] ojsff Ahzoz o A3t 3
B2 UAg Zdolz AE JAP] Wil A=
Az}, w3, BETE o|43 wid A, F9
7129 =7) 9 F¥o| wizlE s Ad, B vl
o} 7ro] TPl Ae| AlHelME mlo]aR 7]l
Aol #AHA o= wh FuA Folle B2 %
9] ulo)a R 7)F, 53] 10 nmo|AHe] mle]aE 7|
Fol 2A 718 AL #EE 4 ek

w2by, o]g} o] sl V|FTFERE THE
g3A dFnF £2AE HElY] 5o o3 &
A4S FUAZLE Q3 s F wld A3} A
280 8L A AR 5 de B AR
# ZEpRg AoZ 7|t

4.4 B

B JFolMe viaz2r]Fw) vle|azrFe] H¥
39 slolBY = JFFRE /e EFE &
2AAZ BdolFshy Wby} e RS §
Slod A=l ol e TN FA o] tEA
GFnlE 2AAY slelBel= Z|FFE P4l |
2= odgo) tisle] 1atslgon 1 A ot
z},

1. Batolalal uhg o2 20 MPad] w2 A3t
3l 605°C 1171 22702 FE¢lo] YA}
d Be 23 5 glglen o 2ZA e 7IF
&2 o 45%F 7= LR Vel

2. 2 NaOH $-8oA 137 o] o] A
2o} Fx= EollA 3087 S AEE AAE 2
3} e =227 F Fel ulo|AR7|FSe] YAHE H
ZAslgic). 3 XPSE o83l whe|a27|E5e



] S B3 9 STl Y sl = 713 34 27

S AAE A3 AOH),E A He) gl A
< #AY 4 Qldd

3. wlelaR7135S Al Sigt gzt ®avy
A FAL NaOH 4o09] %57} -8 79 whe
bl A A S w3k A SAAA B
Zlolz Aol HUaA Fdol= oz ksl o
b= W NaOH 4~8-9¢] s57} shom whgs
o] AR old] Edolm Ake] FAe] AljAoE
Wol o]Foix|7] ¢k Aoz Fuido uwelr, @
< 3=°] NaOH F~gol|e] Emirfae Adge
2 o Adg Y2 WyE Feola AS st
A 3 27 QlE) wlFEEAe] A Foleks AL
2 g

[1] B. Jiang, N. Q. Zhao, C. S. Shi and J. J. Li: Scripta
Mater., 53 (2005) 781.

[2] M. E Ashby, A. G Evans, N. A. Fleck, L. J. Gibbson,
J. W, Hutchinson and H. N, G. Wadley: Metal Foams:

a design guide, Butterworth-Heinemann College (2000).
[3]1 K. I. Salas and A. M. Waas: J. Heat Transfer, 129
{2007y 1217.
[4] J. F Rakow and A. M. Waas: I. Spacecr. Rockets, 42
(2005) 832.
[5]J. E Despois and A. Mortensen: Acta Mater., 53 (2005)
1381.
[6] R. S. Barhate, C. K. Loong and S. Ramakrishna: J.
Mem. Sci., 283 (2006) 209.
[7] J. L. Lage, A. K. Weinert, D. C. Price and R. M. Weber:
Int. J. Heat Mass Transfer, 39 (1996) 3633.
[9] D. Girlich and U. Franzke: Adv. Eng. Mater. 3 (2001)
351.
[10] F. Montefusco: Filtr. Sep., 42 (2005) 30.
[11] Z.Ma, M. Kotaki and S. Ramakrishna: J. Membr. Sci.,
272 (2006) 179.
[12] M. B. Corte and E. van der Lingen: Mater. Forum, 26
(2002 1.
[13] M. Haruta: Catal. Today, 36 (1997) 153.
(147 M. K. Min, 1. H. Cho, W, K. Cho and H. Kim: Electro-
chim. Acta, 45 (2000) 4211.
[15] J. R. Hayes, G. W. Nyce, J. D. Kuntz, J. H. Satcher and
A. V. Hamza: Nanotechnology, 18 (2007) 275602.
[16] R. Q. Guo, P. K. Rohatgi and D. Nath: J. Mater. Sci., 32
(1997) 3971.
[171 G B. Schaffer, T. B. Sercombe and R. N. Lumley: Mater.
Chem. Phys., 67 (2001) 85.
[18] T. B. Sercombe and G. B. Schaffer: Acta Mater., 47
(1999) 689,
[19] K. H. Min, S. P. Kang, B. H. Lee, J. K. Lee and Y. D.
Kim: I. Al Com,, 419 (2006) 29Q.

Vol. 16, No. 1, 2009



