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Al,O; Coating on Pt Wire by the Electrophoretic Deposition
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The effect of powder characteristics (such as specific surface area and morphology) and iodine addition on
the electrophoretic deposition (EPD) coating of alumina on Pt wire was investigated. Electrical conductivi-
ty of the bath solution was increased by adding iodine and depended upon specific surface area of alumina
powder. Moreover, adding a suitable amount of iodine led to a remarkable improvement of stability of the
bath solution, and uniform EPD layers resulted. Round shaped alumina produced by chemiecal vapor deposi-
tion (CVD) method was more suitable than irregular shaped alumina made by sol-gel method for preparing
thick and uniform layers. The difference of deposition behavior was explained in terms of electrical
resistance of the formed alumina layer and the bubbling of H, gas generated during deposition. Crack-free
alumina ~50 zm thick layers could be formed on Pt wire by sintering at 1500°C.
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Table 1. Characteristics of Al;O; Powders Used in the Ex-
periments
Al,O5 powder part}c:l?n size speciﬁc/: ;t;l.';aj:a area T/\,ch.isrr:gty*
"~ (sol-gel)
AKP-50 0.1-0.3 10.9 1.3
AKP-30 0.3-0.5 7.9 1.4
AKP-15 0.6-0.8 4.0 1.7
...... (CVD)
AA-04 0.3-0.5 4.4 1.2
AA-07 0.5-0.8 1.8 15
AA-2 1.8-2.2 0.6 1.7

*: tapping density

BiE (SEM) #B%Rd. % ALO; MR EZAKH 400°CT 3h &
BL, FUr—X—NTERETCHH L. BERBRET S
VT b (BEEA LT EES, 45k, Hz0, 0.2 massX%&7F,
LT acac &ERTH) EALEFHES Y 5min TV, E
BECAHLABICHTERDIVREMAERZRE L. B
W OWRIEEEIT10 g/100 ml, IV REEITEYRINYIL20 mg/
100 ml, ¥EF40ml & L7z, BERIBEICIIRF v 7 A
#—5—T1min < FA LEERAHTE CREREETIER,
CM-60V) LABICBELSXKBRZFICH V.. BEIKBEER
2 WIS R £S5, BRLOmm O ANA FVIRD Pt
(BBAERER : 84cm?) %7/ —F&LTHETSAEROYT
SABBICHICHAR LK Er AN, BER04mm OPtE 7
V—FeLTHPOLCHEAL, BEMESELOmm, MNEE
30V (30 V/em), BEMRI10~180s T - 7=. BAEREII60
mm (BETE :0.75cm?) & L. IELHTERSE LAEE
K&rh24h FEEE, FICAKF150°CC Ih R L/cRICE
BEYREL, Pt LO0BEBXENOBERETRD, Microscale
(Beldex #4, BMS-25) [C X0 EZEEL, BRIV EBE
RO T, BEEPICET S ALO: RFREDO Y —X
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Fig. 1.
(a) AKP-15 (sol-gel), (b) AA-07 (CVD).
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Fig. 2. Schematic diagram of electrophoretic deposition (EPD)
system.
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Scanning electron micrographs of typical Al,O; powders.
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Fig. 3. Variations of electrical conductivity of the bath with
B.E.T. specific surface area of Al;03. Solid-line, without I; dotted-
line, with I (20 mg/100 ml), O AKP-50, A AKP-30, [] AKP-15,
@ AA-04, A AA-07, l AA-2.
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Fig. 4. Change of volume percentage of suspending part with
holding time. (a) without Ip; (b) with I, (20 mg/100 ml). See Fig. 3
for symbols.
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Fig. 5. Photographs of typical Al,O; coating layer. (a) without I,
AKP-15 deposition time 30 s, (b) with I, (20 mg/100 ml) AA-04
deposition time 120 s.
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Fig. 6. Variations in amount of Al;O; deposit with B.E.T. specific
surface area of starting powders. (Ir:20 mg/100 ml; #:120s).
See Fig. 3 for symbols.
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Fig. 7. Change of current density with deposition time.
See Fig. 3 for symbols, (a) without I; and (b) with L.
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XN THAHY OBBERRIY, Hy TADFKELES &
EzoN5A. AVHFREN20 mg/100 ml DBE, BEROE
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Fig. 8. Variations of bulk density of Al,O3 coating layer with tapp-

ing (TAP) density of Al,O; starting powder. See Fig. 3 for sym-
bols.
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Scheme of cross section of EPD cell.

Fig. 9.
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Fig. 10. Change of calculated electrical conductance of AlO;
coating layer with deposition time. See Fig. 3 for symbols.
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5. B, Bi@), b ica—F s VI/EERONREN
SEM & mRd. AKP V) —ZOHEINII@IERT L DI
IR TH - 7288, AA V) — AOBETHBRRFIR—5 2
THY Hy TAOBBIZ LS LD EEZLNLAPERBES
N, DEDOHERXY, BERO I3 7HRERE 20 mg/100 ml
OB, AA-UUTEHW5 & a—F ¢ V7TEROBEIER LK
IS, REPEATLBERRICASEVETET, BIC,
Hy H#ABER L COMTHEEZHEMA LREZHE LIZ Weod
IR ABEERE DD EELLNS.

3.4 O—F 1 VUBEDOEEEE)

BU22QICBERSRT D o — 7 « V7 TEOBER L 1500°CEERGIZ L 5
a—5 4 VI EOWEBEELOBRERT. $XTOI—F ¢
VIBIEEEIC X DI L, WERSEA Lc, EROF
Flit AA-2<AA-07<AKP-15<AA-04<AKP-30<AKP-50
DIEICKEL 7Y, RENMPIWVIFEERERARIDLTVWI &
Moo de. i, E—OBERRCHET % LEENEL &
BICFENRFEAE C DT WEAN R b RIBICEEREERD
a—F 4 VIEOREMRTREZ TR, BEEIC X D IEO/NE
WAA-2 OBESRBERICh b b a—F 4 VIBIZI Sy
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Fig. 11. Scanning electron micrographs of typical EPD layer.
(a) AKP-50 (sol-gel), (b) AA-04 (CVD).
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Fig. 12. Change of cross sectional area of Al,O3 coating layer
with the thickness of dried layer. See Fig. 3 for symbols.
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(a) AA-04, 120 s

Fig. 13. Photograph of typical Al,O; coating layer after sintering
in air (1500°C-1h).
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BIEEROEBEMR KT OWR L EERERIH Y, B
ICHEWERE &2 ALO; 33K (AA-04) #HWA Ea—F
VIZIEOER S S VM, ho, bV — FCEERCRE
TE5H, HADQNT YV X BRFOR RPN
I, BRNCEZERAR LT DT LB o, BEE~50

um L FTCHniE, BERBOBRLBRERLC 22D 6§
1500°CEERBIC X D 7 5 v 7 7 U —TH—7x ALO; REBERE
B, LVBEWEEE S 45 -0 ERRSER CREOX
FVWHOPHELTCWAI ERRBEIN/:. TOZ EIFEWES
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