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ABSTRACT

The suspension of Al,O; which has long-term stability was made by mechanical milling. Thin films were evaluated and made to
use as coating materials. A particle size of the suspension manufactured was 98 nm when 2 wt% nitric acid was added. It indicated
that viscosity of the suspension is 12 ¢ps and that it had the long-term stability. Thickness which was from 200 nm to 600 nm of the
thin films was able to be made by adjusting draw rate and organic additive. Cracks of thin films at room temperature were prevented
by adding Ethyl cellulose from 0.5 wt% to 2 wt%. The thin film heated at 500°C indicated a hydrophilic property against water and

an excellent permeability against a visible ray.
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Table 1. Chemical and Physical Properties of the Raw Material g "5 Y8 F7RIER dEAEZLAE 0.5
AlLO; [%] 80 ~5.0wt% F71ske] Zbzhe] At g A zsiitt

Na,0 [%0] 0.002 Az g dAA7)= #olA YPEEA7I(LS230,
NO, [%] 1.6 Culter, USAYE ©| &3t 103] 54 & dojxl g o
Loose bulk density [e/1] 930 ) Jepglen, 7P A4S dxEE vehlie EAaE
Particle size(dso) [um] 50 747} 50 ¥ (£ 7] :$30 mmx100 mm) 32, No. 2 spindle
Surface area (BET) [m%g] 200 ($18.8 mmx6.8 mm), 3 AEE 30 RPM, A& 2713}
Pore volume [ml/g] 0.4 A AZke] A W& HE HIHE Viscometer(DV-II+,
Crystallite size [nm] 9 BROOKFIELD)E 6047t % 63] &4 3%

Water dispersibility [%] 98 HARE Bade 7] (76x26x 1 mm’, Matsunami

Glass IND, Ltd., Japan)ol ZH3}l7] ol E&&E AA 2
BnaEe gAFA7]7] Q8 oHEQGRE), THTQR), €7

Isopropyl alcohol + Al O 2-4-M(10%2), TFFQE), dHEGEH)e e/= AHH

I A et ARAY S AR FrHe ZEEA

Additives =1 = AT E 7} :

Mixing & Milling {acids of nitric FHOE AAANTIAL SRS A2 10, 30, 60 mm/min

and aceti 2 dof B Azstech AzHex Rk 7129

Suspension Binder 7164 100~1100°C7HA Z =004 1417F A2l etith

' —— spute] 542 Hos] S8 et} wRin RS

Mixing & Milling AArE  FARA A8 9] A (FEG-SEM,  Hitachi, S-4220,

I JAPAN)O. 2 #238lia, uhate] H&E2Hs F4shr] fe)

Dip coating A&7} 22 AX(GBX, N Series: 326100401, France)E

Agate] Bofl et 249 HrkesTh ok dAlg

Heat treatment A3 2xd mE dEuy ghebe] AARGE XAl 3

s AR (X'Pert APD system, Philips PW1823, Netherland)

' Characterization 1 2 Apg-5to] Cuka, 40kV, 30 mA, step size 0.04°, 26°]
i i - ! () = = 291 =]

| " Contact angle. SeM. | W97k 10~80°%) SFEACZ X138 24 P3N

XD e M o @42 276 me aPuete] BFFES FHEE

%783}7] 918 200~750 nme] #HF WA 50 nme]

A7EA 6 2 UV-vis spectrometer(UV-visible Shimadzu, UV-
1602, Japan)E AH8-sted SR om wvhe] RRlEE

2. & E WY = 2487198 A ArAE S ARSI

21 dguy 3. #% A ¥

B Aye] AAA FAEE Fig 19 JeRiien, A}
€8 S¢dEd &F7K(Dispal 23N4-80, Sasol, in 3.1.8%2 54
Germany)e Table 13} 72 24 2 5A& 71X 3 Qlvh d2ug g9 HFYrw AUt EikAle] F
alute] nAlERE FEEE Hadle] Aol A u) Bole 2 9 ¥x LdRot 3wit% o F7iE
E WA FHEE B ApdAe vl 279 dER A A9 Haeet HErt 48] Fvkeke A¥%E o
EE 2t RV BAAS AFs7] H8l agebE el AThFig. 2, Fig. 3). ©l& #AAE H7HE ikt of
Z B A 2 02 mm 2719 230} E(CZY, Ceno- A EALS] FolLo] Zrighel wel &oe] YAt 7zl A
tec Co.,, Ltd)& AME3ISiTh T3 B2 ZY24S A7 7 olFFTF27F FSEHAAY A FHol dA; 7
FEste B AN syt =9 ojazzdd EA st whaeo] 7hAdGy] R AeHn
F(Daelung Chemical & Metals Co., Ltd.)S 872 A A2 A4S 2wit% H7FS W 98 nme] 7P &
stk 1L 47)d 4T 10m/s(EEH 010 mmx & HFYEE 7o olnfe] P 12cpsiith ©®
80mm)?] Z7o R B ¥ EARS fEsglon, old A AzEoin &g drg7]d ol 604 FU M=
EAA 24 @At of| EANS 7 0.5~5.0 wt%e H718E o} HEYEE A A3 Fig 49 2ol Ak Aol
ATh 3 oA e] FAG Gu) Fdre] ofg A #F 717 A& A
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Fig. 2. Mean particle diameters of the suspension according to
acid addition.
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Fig. 3. Viscosities of the suspension according to acid addition.
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Fig. 4. Viscosities and mean particle diameters of the sus-
pension according to the time.
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Fig. 5. Mean particle diameters of the suspension according to
Ethyl cellulose addition.
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Fig. 6. Viscosities of the suspension according to Ethyl cellu-
lose addition.

32.0HMEZ A HE

QA ATY FA3 wetel AzELS PAH]

o3l AMeE dEAER QAT 2wi% o]stE HubE ol
A9 HAUYEE °F 100 nm= HE7} vjr)slFH o), 3 wi%
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Fig. 7. Polarization images of thin films of 50 magnifications
according to the addition of Ethyl cellulose. (a) 0 wt%,
(b) 0.5 wt%, (¢) 1 wt%, (d) 2 wt%.

Fig. 8. SEM images on the surface of the coated substrates that
added Ethylcellulose with (a) 0 wt%, (b) 0.5 wt%, (c)
1 wt%, (d) 2 wt%.

Figs. 8, 9, 10°ﬂ YER AT} Fig. 82 AEAESE Q29
A7l whd ZREUS Ve Zog Zrige] e #
e e A 1@% WA = ATk 2 A AR
A HelZ HAEE 3 A, oldAdgR s HAUF &
ol wheh Hoji HZFo YAl ol AL &
AT F AURATh olE AEAEZ 27 YAt} AA), 9

AR AN =
Ak el BAjele) 94T 309 ARA02 Goiy

:‘_]‘

i

rlo
r <]
L
|
R
&‘1-4
Kl
)
_—&/
)
o
Ll
i
AR
r l

2 4 o:l 5_04
$749) stol wg A Y & Ak u Tz
Fig. 10942} % g4

I 4le0e] A 9 %7} 27

(b)

0. 369:m
A

b !

Fig. 9. SEM images on the fracture surface of the coated
substrates that added Ethylcellulose with (a) 0 wt%, (b)
0.5 wt%, (c) 1 wt%, (d) 2 wt%.
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Fig. 10. The thickness of thin films according to draw rate and
Ethyl cellulose addition.
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Fig. 11, Contact angles of coated substrates according to Ethyl
cellulose and temperatures.
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Fig. 12. Contact angles of the substrates heat-treated at each
temperature.
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Fig. 13. XRD patterns of raw materials heated at various tem-

peratures.
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Fig. 14. UV-vis Transmission spectra of AL,O; thin film heat-
treated at various temperatures.

Fig. 15. AFM topography of AlL,O; thin film heat-treated at
500°C for 1 h.
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