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Abstract

Films of glass-ceramics Li0~ALO:-8i0(LAS )system were prepared on substrate of an iron plate(SCP}
by sol-gel technique using metal alkoxide such as Si{OCH: ), AOCH): and Ti(OCHe).. Sol which was made
by means of simple spray coating, on the substrate was hydrolyzed at 75~807C in moisture cabinet (80~80
% humidity) to form the multicomponent gel. The films up to about 0.8~1.0xm in thickness can be obtained
hy repeating operation, spray - hydrolysis and condensation — drying ~> healing and crystallization at 700°C
for 3~8min. The far-infrared radiation spectra of the coated films on substrate were examined by FT-IR and
of films was also obsereved by scanning electron micrograph-technique. The thermal evalution of the gel-film
is followed by TG/DTA measurements. The structure evalution is followed X —ray diffraction. These results

suggest that this process is applicable to far-infrared radiat as thin {ilm technique.

1.8 #H Aol 217 coating-& e ot {LEEH
del el A ggbi o] gl 27le] S vl
&, Aeinis = feberREe fHE 0 B P ohiw Bk WESR £ENRFC) 22

A Hgye.s S @2 T8 YulistA El A 5o e 5 & St E-Ades o7

=, BfpE I Zlgell ofel FTER

plating, sputtering, CVD, CVT, &M = %é;
W5 5 RS AP koidls &
BEFAC e F Hiks HEREESY -7
Ho s ofe] el Mol &2 WS B
HES SRS PI3EE ) #ifsln ™. -

o] 2 8i0; & T4k ol9ell Zn0-Sn0,, BaTiOs
KTaQs, LiNOs;, PbZrC;, PbO-La,0s-ZrOx-Ti0, ]
BERSC @A) dnh B-AYE BEARA
Bl kil AU B2 ANT SE

£ RS WIEHE S b M)
w5 W A% AR FAs wind



190 f e R e

= ol

oolz, S A EDELE Ry, (B B, 0
ERERME, GOSN, MRECRYE el AR HEGE
kg 7ol Pffiske le] wTRESke] EREEY Y
TR 2R ol ARSI

19704450l E-Alwlo] A4 oy ET-AE

ol - A O] HERTT A RETE ’L‘E'Jﬁft 1 HHY

He) Schottilrh Bifrel ol g /fM
ﬁi‘ﬁH Frlel, it H el A f 1 LH?&
FLGTHE, BURBE IR, Al Sl 2 1 Tt
w3 gles o,

Aol Aol EHEER  RHREL Gl
el 7ol Ryl AR oldel fadiel Ak
~Si0H 8} coatum}jho1 ---—OU Tholl 2l5le] HOZ
Bk o EEReh AEEShdA —Si{feh) -0 M
(e el /m‘zfu’hlr) —JEel fhtrel At el
wh e} 2
AR e THE A7) ool kel
& sl o W 9l —OHzh kol s g
M aheh 2L e ® —MGER L D
i) —O~MOBbe] Bl — o f5gel A4
EE=sio g A 7LE_31:].‘53

A Pl M AR S BIS o B-she] g

Wk A ghel] Foubwlo w roriEalne) §

O‘i% spray o2 HAishal vha] Dkopgr 2 0
EHRIES A17) ol 300~7007T 5 ek
wrﬂi = AL A wllell fhlsie] Kol 4k
o] R AR RS s E 2ol ok
o] AU bR Al 0.4
(HEM= 1.0 2ol whR play ] Flteg gl
Aimxp Haaigel vl whage] 8 L0
ALG-810; (LAS A § 83 Imxee) oo i
& A WS B AT HNT
Fosalch. &

A atolf A

o) LASH &g v -#fiake] 2|50 B
WR MK EEAlA B00~700C o #|2oll A Ty
elate] LASA §-¢] 2 g-spodumeneftihal %
LS A4 - s, dlile] HAdsl "t
o eyt Q8o Al igich
2 bgeo 2 gybvlgbabel Aebvle GEHECE- A
srel AFhe] Wftihlol= HuRyt 2ls Febfet
HAAHEROR ST fatE o S Al B

F—Alukw] o 2 o] coating 54

T
_{

L oLq é?_}.é —J.J,;oL_:L,g]

Z 2 19‘)4

24 Higot B
2. BBAA

2.1 HIE

2. L1 bl

BASFIESN- RG] H-& KSD 3512(7MH]
WERESA 2 W ’"’“} 2l SCPHEMEGN-E AH&de
oh i Aol AE-gl hatbe] FAAlE 1.2(£0.1)
mn, APl =271 30mm X< 30mmE YITElel AR
sheleh

TelEH e HAGMILE Sletod wiA Mk
iEe . Kb (20g), MEEEF(25g)H
PGTERE A Barel s 0.3 % e B W
R 75 ~80°CH fEbEsh A 20450 B A #H A
Belgs e rshdcl. MEgE S5r32 RS obA
SOHEEE 8(% )9 T0~80T Kol 4] 15821
ERIE el okl oF 80T o) kR Avkshd 4
& woaERRE S A filme] MebAed (rEHY
FATe] WS vkl doslldE A fERSHE
SRE BT gAY A A 1.45
(%7 dis 7002 =Ealon 1087 24
AlArh Al Asbelle okl TR BUgl wbae
FRebed v v kc.mﬂ’)ﬂi"ro: W1 % o et
F1{%) e RS ohE g TO~80C R 71
Shof 2F GH. Ao ‘—F F3 % Wk2 120~130
Cel g RH’LWH Hz ?} 78 desiccaloriEd)
ATste] Blmdibha )y oe e

2.4, 2 EHEe G

TR AREsE ek S0, Si(OCH:),;
tetraethy! orthosilicate (TEQSY, ALOE alumi-
nium  sec-butoxide(ASB), TiO, &  tetrapropyl
ortho-titanate(TOT), LLOE lithum methoxide
(IMO) S o2 FlukaBls, gz = vidolz s
(MOH), ol g 23 -2-(BOH), ol4x 8 3oty 2 (P-
OH) 4 rygezs(BOH) S22 FADUK
A 99(% ) olake] AE A AR Nk
BT RAN o] EEE-S- Junsed Chem.35(% )8 A
Bhel pH2el skiswio s st A}%s}ﬁrﬂr.
spray 2.2 AL dzgA WFAs o A



Tkl A% BRI f-spodumene sEINER- 19 B A et 1o

24 Fig 19 vepbdich, B Adoa Agg

dE Fig. 29 3be] 7podat Hiffo] el g
T ovkmodlE RS KRR mielm, B
#t, pH-meter 22]x €352 9 dropping
funnels} 542715 JEd) S SRkl A &
HubEg sEkgel. 2b TRebo Akl A
30~2000-¢-zF 50~60°CE ik — Hipsha 4]
& ol R A

THOS+ethanol - distilied waler |
6.54+31.52+6.49(mol%) |
AIOCHy )3+ sec = buthanel |

1.81+6.37(mol%) |
Li(OCH.) + methanol |
L81+4444(mol%) |

Alcoholic alkoxides mixed | li&)&}l ):—GS(;}%H“ 1
at 75--80°C for 2h [ [O.l?mo!% +0.85mol ”(,J

F | (ot 0%

parent solution ]

M B

capped In container,

keeping at 5C

I
Fig. 1. Preparation process of sol for mixed ai-
coholic alkoxides solution.

A el M= kgt o =5 TEOSE
] 50~607CelA ok 48A17F 3 ARG HEAl A
A ALgstolel, gk Fig. 19 Bl 4] e}
A AT gor], SEsELHe] ST ol of
L slaBalel Hedl M /48 Hoberd
o 2 2AelM 2AS 2o WM A% (par
ent solu. ) o 2.4 MRS GG ofA] YREE
10~15cp2 FikBated A8t
2.1.3 Fo| A o B

Z-Awow rlgtel MRS FRAIZE i
[hiny Zhbste 85 -3 BAOELE ] fis) 1A
2] 5] #3te) spray coating% % :}, spray coa-
tingelew kel Ealol BES WEs7] 4

——
&

(1} Reaction vessel
(2) Water bath

(3) PH — weter

{4) Thermometer

5} Condenser

{6) Hot magnetic stirrer
{7) Drogping funnel

8) Cooling water

Fig. 2. Schematic apparatus of reactor.

A EHe) spray(B-F) =k sE 2 TS
B ~ s - B -REAT o) ARPER A 4shedeh
Mg-shat Bifgel s sl BiRS- BT ol ¥
A LETHEA A g 4 ol e 545 10
melErh HEs Fo Ax e 15CPe]sta dho]
Mg ] nozzleiEigo]l 0.0 ~0.12mmel ZE AL
Blew, WHEEES 1.20~1.40kg/cmi®  Hiksle
o ZRMH MEEEI T, WHkIEE 1, 3, SllE
Bhirstent, Bns Ai2e] dge) el
FEY dbgeo] & A9 £ UrnE 50 |4
Fiicabinetrhiell o «F 247} f-=) )73, ThA] <
110°C ] Az:A0l A o 1A02kgob 1zl Hel
500~700C 9] -2xofi A SyliTistodc). SR )
il FTEIRE R MR bl R & e
°f 3~54r MEFET F rhepyhew o] ATigref
A ErmAl Ak & Aol AAlE A TR
4 Fig. 3o vpeldigich



102 -2 galpakn)x A27 3 A2F 1994

rEarem mixed alkoxides sol!

r—eu——‘ Alcohol+ water(pHJ

o
@l{ab. ].OC?L
i Spr;lv H Pre—treatéﬁg—?uhs?é{;?

(at room tem}j_)l |

_m_r_

S

| Hvdrolysm at R.T. ‘ ‘
(m moisture r‘abmen)

molsture cavInet |
] )
[ Dried at 110°C for ﬂj |

| Heat Lreatmg(500~700 C)

\7,._
F(‘ oated specimen — — ]
. LI repeat{1-5 times)
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{(a} film heated at 800°C for 3 min.
(b} film heated at 700°C for 3 min,
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