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ABSTRACT

Spinel, mullite and cordierite powders have synthesized from Mg(NOs), 6 H,O, AING,); - 9 H,0 and SiCl,
solution by spray pyrolysis method The twe—fluid nozzle was used as an alomvizer

The powders of spinel and mullite were synthesized above 80070, but the corderite composition was
noncrystalline for all synthesizing lemperawre. Those noncryslalline powders were crystallized to a-cordierile
during caleining at 1300 for 2 hrs,

The synthesized spinel, mullite and cordierite powders seem to be consisted of agglomerated hollow spherical

particles. For all powders, the particle size ranged [rom submicron to ahout 3 gm and mean particle size was

(397)
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about 1.4 gm in diameter

The specilic surface area values of spinel, mullite and cordierite powders were maximum for powders

prepared at 1000°C, and those were 45.9, 25.8% and 13.6 m*/gr, respectively
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Table 1. Starting Materials.,

ali

sl

.m o] 8 om U
— n —
] w
2 - B 3
g o [
) ~ b = T
£ g m [ = T
LU A 2B 2 g
[ - =™ ]
=] 2 v s
Bl « o ¢ E 8
Slde » owm B
o = 9 & 5 H_.
EL & B g
& . 2.8 & -
2o
TE SF 2 £
oo W - W
)
Bl & 2 o8 &
= =) =) =2} '
=] [5x) [=7] [=F] %
™
AN AR
. .
B = -
HPe T o+ m
ElZ2rgxrid 3
21§23 8 =
z = SN
W Tt e A U
Hi %_T e et m..c ﬂ ..r.ﬂ_
= [ Rl
2w g ™ w T =
2 T e © -
To® =y = o5 T
El T %
G LR =
o A e
o oA M o o= W
wloml 3o S = o
af W oo < oa W
T o e R & o
EC I by W
Al e = £
T o = TR
wwm wr g T
3 ab w R - = of
ki o do - = 2
T oo T W G
Moo e oy e
B oge e = op
wo g W= 5
e T .z_:._ E_E = ey
g 51 = =)
R e
@ ™ ool T % &

sushE =

{3982



d

T &
=

or®

£

7]

A&

H

o

sawuiLan

]

)

et

1

:103‘ 5i0; ) =}gk

t MgO-Al

@
GF

e gl el <

oW gl A U WoHe WOW T
g © = w g i ° _m.,, cul op
5 ) F ™ ‘ﬂ...\ - [l E_;_
o pr o S =
Tk T w o S S oo Y ow
,om f ° —y B | — N
e 1o w H) e T .AW e Hw B oo
. = & oa o BosE o :JL%_bﬁ
— = = - o
8 o Z kT m,_.mzoﬁﬂr o
. 2 = ki = N — T ofk ol w
E B o=lwmi wEYo T T
£ B S B~ P af o _aﬂ G- D EE owr
5 o A e = 3 A4 e BF s g
5 3 < oo LR AL o ool W = M =
= R R L I U T
= i T W
—_— — L N Al = = i
R O T L R WL S S (e i =
= SR E T T I HOE e o moo
B AN QR e Ly r? g° i of ®
e Q = R B i B I S L
2 — — = —_ W =
E o MR R s FN W sl & oo T T g
1] o B W m o= s = —l ™ LT
T~ = = = = e G — fije)
(3] = ] A - LS T - et
75 o o H = = F % ® = e -+
5 O el T oo Y g omp Y B
] &S N oHdm B oo b E i s = a- e
= R oL de i ke — W oo B
o = e T Yo ok Poe
a = ek kg e e o W o= ¥ OB oE
: = =% Mo = 3 Mo == & b
= = = e, o = : . e o7 Ko T e s
o I vl T B M E T ea o v NT W ;L
5 domh ool B wEF W o™ w B
= W o g op a,.ﬂi%ﬂr
SETwITG LW a T
e L i - A RFe oo
z oo B~ RO o o
5 . = I B e |
A T T g w TR E S T
3 £ Z e = P 0w oo ®
) | T T e S - B w — 8 B W 3 e = 1 ol H
[ dow B R OE &2 OB g E L = g = = AT
= TS B E A gdge & op o2 e —_ 5 W T ] 2 — -
ee e@ fliypexip o TOE e g = = RTOECT wf e FTRE =
ios m:nm-mqm B e = oy row E o=
cw PEE SV i iiIioc R O . S i %o Y e
h (5 - L S " = S 2 np ot i W i il Boah o= oy 3
S g - = B e o o TR w ™ = T =M 8%
134 Lo O W 19 e oo B _m. M I — oy B =
o _ ~ @ aﬂﬂoulzs.&%n - o By
e = L, o= o 9 T a "P ol = wowje —
C = ke w5 § o Lo al F g T
= = = o= wow og RS =
=] 5 waHHBes oz i
ol L 5 = Fo_oaw s LR S L
L i “ — = & L - o = RO B A = 5
T i <T ZIIEIETIRE E4SE
< w =9 gr B o2 A oo W
= — o P G B8 o W D o A —
E - = F *;PuesPlis zoLyTl
' i .- [~ L — N ~ o oW ow <
i —ul . 2 = al 1 oY = - (Bl 5
_ _ — R B = T B
4 b = T o & : o Woah
i i Al T iy Jarl o
= — e = =) ca X _—
™~ Ko = o ] Pz o Hp
e ﬂoﬁailﬁoMﬁwl%@.z,gm M

Ko ohd N

3
#
£
=
4z

of-

)15

Q

o Yees . (1000

4 {dyne/em)

JL)

{pio
e PR EEREERE IS

1o+597(
oo Bl v ar/ec)

ey ;o
&
VI'EI

Vie

n,=

(399)

1

0¢]

e Al 0.2 mol

El, o]

[N

W
[

B

1.0 9 1.4 gno|

15 jet distance
L

.&j o
.%.oﬂ
00~1100T =

. 'Jc]» EJ;I

LR
7. (1988

=

Al 254 Al 4



Slaprng tatenEls |
0va

—_— | ——
Salven——————

@ 10 brs )

/ |Drop Zize
Medsurameant
pray

Pyralysis {7~ 2 )

JansiTy, SUPTace
| Tansian & V.scoar
Saasuremeat

Synthesized
Powdee

LIR®C . 0nes)

<

.
(] e
SEM
A

Fig 3. Flow chart of experiment.
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Table 2, Physical Preperties of Each Solution.

, Con.c ent - Density Surfahce Viscosityw
Solution | ration {grjce) Tension Cop
(ool /13 | L6 ¢dyne /e )
S pinel 0.3 0. 907 24. 851 5. 965
Mullite 01 0,931 26 249 ) 5. 288
|cordierite| 01 0. 548 l_ 25.354 | 5843

Table 3 Spraving Conditions and Calculated Mean
Droplet Sizes

Relative Ca,lculdted._‘[
Velncity of | Mean Drow
Air toSolu-) plet Size
tion {m,/s) (#m)

Volumetric Flow

Solution Rate (/s )

Air Solution

Cordierite { 1.67x 107|287 x107%} 220,95 13 88

Spinel 167> 107327 x107° 220. 94 14. 09

Muollite 167X 10782 53167 | 220.96 14. 20

2 41 %] |



Fig 4. Pholographs of sprayed droplets ,
(a) spinel(0.3mol/1), (0] muliitetd.1mol/1)
and (¢} cordierite{0.1mol/1).
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Fig.6. X-ray diffraction patterns of spinel powders
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Fig . 11. SEM photographs of spinel powders prepared at
(a) 800, (b) 90G, (c) 1000 and {d) 1106°C.
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