HOKKAIDO UNIVERSITY

Title BT O—BBNREEILERBWSRTILIZOALADORSRT / — REBILEBBER—-SAT7ILI FOEH

Author (s) WA, B3, RA, E8

B&E, 68(8), 401-405

Citation https://doi.org/10.2464/ ] Ln. 68. 401
Issue Date 2018-08-25
Doc URL https://hdl. handle.net/2115/75932
Type journal article
File Information J. Jpn. Inst. Light Met. 68(8) 401-405 (2018). pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




]
T

B4l He8% 8% (2018), 401-405

e 7 O — B NETRE VA WA T IV = A D
{7 / — FlRfb & B@ilR—F A7) 2 FOfF#l
WA BT A TFCTE

Journal of The Japan Institute of Light Metals, Vol. 68, No. 8 (2018), 401405
© 2018 The Japan Institute of Light Metals

Local anodizing of aluminum with a solution flow-type micro-droplet cell
and fabrication of through-hole-type porous alumina

Toshiyuki MATSUMOTO™ and Masatoshi SAKATRT**

A solution flow-type micro droplet cell with co-axial dual capillary tubes (Sf-MDC) was applied to form porous-

type alumina film at selected areas on aluminum. Using Sf-MDC for anodizing of aluminum, the oxide film with

controlled shape and thickness could be formed. Successive process of anodizing with Sf-MDC and through-hole

treatment was performed to form membrane filter. It was clearly observed by SEM that through-hole-type porous

alumina was formed. Water permeation test showed that the water permeated through the anodized sample.
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Fig. 1 Schematic drawing of Sf-MDC.
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Fig. 2 Schematic drawing of the equipment used in anodiz-
ing with Sf-MDC. The specimen is set on pulse-XYZ stage
equipped with Peltier device to control specimen tempera-
ture.
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Fig. 3 Schematic drawing of formation of through-hole type
porous alumina.

R L7ze Y AF Yy ET Y LB OHEEE 20 um 12 PR
L, mEsaet e Lok, BE e (e, =73,
99.98mass%) & OMIZSOVERLE XML 7z 7/ — FiZ
LK, BB EXYZAT—VICEE, 27—V % 2um/s T
BOHTANATZRIEGER L 72 BB, 1EEOEERE
FHE20mE LT,

2.3 BRAlzEIBR—FAT7ILISTDOEH

Fig. 30 X H 127/ — FBbZOBE L HEl (=7 3,
99.98 mass%, 10mmXx10mmx0.5mm) % $#: L T, 0.5kmol/m’
® NaOH /KB MAZIZE L, SEMDC % v TR L 72 FR 1L
BRI O T IV I =7 & L R—F ABIKTRO/NY) ¥ — % 7
k%3 5 L CTEBILEAE T AR—FT AT IV I F2{ER L
720 NaOH KAV FE 1L, 3B 2 1 6 1SS K TokE L
726

2.4 BRCMIRROERR

EELL 72 R — 5 A7V 3 F1%, e ames & B4R E 10
8% (SEM, JEOL Ltd., ISM-6510LA), L —+ —JEMdEE (LSCM,
Lasertec Corporation, ILM21D) & FI\WCH#IZE L7, £7-SEM B
LU LSCM o #iZR 1L, BB EM%Z 4 THEFE (30mA,30s) LT
11-720

3. RBRERBLUEER

3.1 NFTEMIBEHRER

Fig. 4 | JGEARIH 36 [0, LW BEEEO 7 VI =7 A L
KT ARBIKIRON) ¥ — B2 HEREET 52 & CER L
AEt OB L OER 2 MR TR LR T R,
36 A1 DL R oo AT A5 C I ER L) K SR T S B s R U7z 72
W, EEME3CHTT ) — FEBLxiT>72. (@) 2567
Iy L RICHALMI EATER L CB Y, SEMDC & 3
52 ETREMIZT /) — FEALPTEETH L Z & 0b b,
TR L 72 B LW R I D IR E 49 360um TH S (b) & () (&
Ny 7T AN & AT S CRUBER & I A B LR T
Hbo INHDOGEN ST L /2R RO Hh.0ER CE
POEPEBLTNLZ Db, L SEMDC %
LTS 2B EOBH#EE L (1) O L9
ML Y A TH D I ERME SN TEN Y, MO HA
REEEICENE L2720 THhLLEZOND, FoREE
M (o) T, RUBHEW & MO G Tl EBL CTNDE D
LS, BEBBEETT IV Y ADERBRE SN TWE L E
ZbNb,

3.2 Bz L TR LB R R

R AL R OIE S 2 HIHS 5 121%, @, 1E7
J — FEL L723kkh %2, B CowER <7 2 — FEREL
TWERSEBE L CT /) — FBRILT 2 LEDXH Y, ZOES



J.JILM 68 (2018. 8)

403

“AlL0,

“Through-hole area

Fig. 4 Optical microscope images of specimen after anodizing with Sf-MDC (36 times) and through-hole treatment, (a) top surface
observed by only front lighting, (b) top surface observed by both side lighting, (c) back surface observed by both side lighting, (d)

cross sectional drawing of oxide film formed with St-MDC.
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Fig. 5 SEM images (a, b) and laser microscope height
profile (c) of removed porous alumina. The anodizing is
carried out with Sf-MDC to control the thickness and the
shape of the oxide layer. The specimen was immersed in
the mixed solution of 2.6 kmol/m® HCI and 0.1 kmol/m’
CuClz.
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Fig. 6 Optical microscope images of the specimen after
anodizing with S-MDC and through-hole treatment. The
anodizing was carried out at 18 times and 36 times sweep-
ings of Sf-MDC, (a) top surface observed by only front
light, (b) top surface observed by both side lights, (c)back
surface observed by both side lighting.
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Fig. 7 SEM images of the specimen after anodizing with
Sf-MDC and through-hole treatment, (a) top surface, (b)
back surface.
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Fig. 8 Optical microscope images of (a) before water per-
meation test and (b) after water permeation test.
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