NsANRzNaULVUNS 0o fnYovdISUSENoUSany

M uorm Siignuaufunauti

AULINENINYINg
e RTINSO IMHBIANEIR Y v

majsfagarans
Tavning1dy Pasnsduuningnde
N.H.2538
ISBN 974-632-340-7

¢
dudnsvoslumningds ymaensduminende

T {o49 6201



PERIODIC PRECIPITATION OF METAL COMPOUND

IN AGAR GEL MIXED WITH GLASS POWDER

AULINENINYINg
IR S

egree of Master of Science
Department of Materials Science
Graduate School
Chulalongkorn University
1995

ISBN 974-632-340-7



v

AR ———

Thesis Title Periodic Precipitation of Metal Compound in

Agar Gel Mixed with Glass Powder
By Miss Sasithorn Sae-Jiang
Department Materials Science

Thesis Adviser Reinhard Conradt, Ph.D.

Thesis Co-Adviser Assoc. Prof. Preeda Pimkhaokham

hulalongkorn University in

Partial Fulfillment g he Master’s Degree.

qti;::T?\\\_ raduate School

g

ooooooooo

..é?§4;4(...;...I€$#==-=i- hairman
Ph.D.)

X

N
etk ®, - *S1s]Adviser
']

ﬂummwh;ﬂgmw

ooooooooooooooooo

aﬁ*rﬁﬁ‘@fgumﬁwma g

............................. Member

(Assoc. Prof. Supatra Jinawath, Ph.D.)

‘ﬁ:;;%;;*‘b,%°" 2 Metber

ooooooooooooooooooooo

(Assoc. Prof. Charussri Lorprayoon, Ph.D.)



TR

Y d v L% v 4 oa a < a a 53 < ' a
WUN umnnmﬂnuin'nu1uwuﬁnw1uniauawumwmlmum:n

1
ARSET WDLAUN nqrﬂnﬂ:nﬂuuuuﬁ?ﬂﬂﬁnmﬂqaq:ﬂr:nﬂuiauzquihﬂﬁnﬁfﬁqnuauﬁh

TN (PERIODIC PRECIRITATION OF METAL COMPOUND IN AGAR GEL‘ﬂIXEP
WITH GLASS POWDER) B.1MUTnuA ﬂ7.1fﬁﬂﬁfﬂ aourn, 16, UTan wuwWaaaan,

| 129 Wi1. ISBN 934-632-340-7

a v, ¥ v : -4 Y v .
nﬁtﬁnuﬂdﬁnﬁfLﬂ?uudaqﬂQﬂu(pre-forms) Aonurzdul Lueuusueselasenar

1 1 1
Ln?uuihqt§QUT:nﬂnﬁﬂﬂTMniQﬁ2ﬂ4qnuﬁﬂTur:ﬂ:uqa v IR L Tadufaiilans a1 Suem

. - -~ . x vv - 4 v
Liudu ddujﬂQQmuquﬁﬁurn4ﬂuﬁVUtnaQﬂuﬁﬁﬁﬂ nq:Lﬂ?ﬂuqaqﬁﬁﬁhﬁﬁuqunqua:n:nﬂumaq

At v H ; ‘I
+ danurznavlanzt Fuafinudaanas dasgggnpulamziiiden flereuiiafeenaian Geuwy |

va -~ - -~ -
ﬂ:ﬂ’ﬂu‘l“lm"lf?ﬂl TN ﬂ'LlT SUIUTD

' ) {1 et fuinare WL Aanas

UQuﬁhﬁﬁ?:u%ﬁUﬁﬂUQQTHﬂﬁﬂﬁfl?

vy X a J
U ULTENINITANASNBULLY

aatl & ulnols sy fa 8 nafLaa

N 1
| 30 ua. fAduf 100 Nl | A RO ML e Wi lUgeanAfL vai

WiT UaznATANAZNAULAALT

A 1 - -:a v
llﬂlﬂmuﬂuﬂ’ﬂﬂ‘ﬁ'l l ﬁﬂ’ﬂ% :0. Iillﬁﬂ".{VIU’lLNllﬂ’)i‘],n 5

vt dulalasr Insia el FIUNUNTZUIUAAT

-

NUNIT LAGBUULLLNUNW (ﬂ'l?"?llJJ ).

N

ANAZNBU N7 LAGBLLILLA
1 =il v 1
Mo Sl Ang AREEL ragliltun T oninean gl S uteud

A.' a'. a ,f a
qmnquﬂqnﬁqqmuqnﬁwﬂnqimutw FuEAitazad 200711 AR gn?ﬂdflﬂuiﬂu:ﬂﬂﬂtﬂaf

TERE ot \ , |
e |
| Iﬂ \' .m
‘a %\Ev,ﬁ

AU IS0
1 | ¢ o o/
QAT INYIAE
|
f;;3;1 ..... j%ﬁﬂé?@ﬂi .......................... i::i:::::j‘ awilotenan ... ;L@%:Agéé;::::::: .......
a3 a0 mwileteemsiimling A2 (S

Unisanw ...2937 MUV IINYInEII N



. P = 7 o o, i
R R TR e S o i R SR IO ¥ B THUROAL I R ) B 45 M0 1 A 63 RN ) B S

## C527066 :MAJOR TECHNOLOGY CERAMICS
KEY WORD: PERIODIC PRECIPITATION/LIESEGANG RING/HETEROGENEOUS NUCLEATION

SASITHORN SAE-JIANG : PERIODIC PRECIPITATION OF METAL COMPOUND IN
AGAR GEL MIXED WITH GLASS POWDER. THESIS ADVISOR: REINHARD CONRADT,
Ph.D. THESIS CO-ADVISOR: ASSOC.PROF.PREEDA PIMKKHAOKHAM,129 pp.
ISBN 974-632-340-7

Within the scope of a long-term research effort to make novel ..
composite materials, the preparation of suitable precursors (pre-forms) was
studied in this thesis. The long-term objective is a glass matrix containing
a spatially periodic arrangement of metallic inclusions. The immediate
objective of the presented thesis is the preparation of a glass powder
pre-form containing metal compound precipitates of the desired arrangement.
The metal compound chosen is copper oxalate. The initial pre-form is a glass
powder dispersed in an agar gel. The thod to produce the spatial
arrangement of precipitates is t : lled periodic precipitation
(Liesegang phenommenon). The aga rves as diffusion and
precipitation medium only and i foved in a later stage. The
approximate ratio is 30 mlwag ass. An appropiate system is
copper nitrate counter-di alate contaoned in the agar
gel. The suitable conce _ M. The surface of the
glass had to be made hydropn® ' Ipreve q\‘eneous nucleation, which
otherwise spoils the p i coating with dimethyl-
dichloro-silane and consg (dip coating) with paraffin
wax allows suitable pre his type of coating can
be removed completely by rdtures below the viscous

\ii opper oxalate can be
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