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ABSTRACT

Fly ash powders were refined and separated into fine and coarse size by multi-air classification, and each particle was used
for synthesizing mullite and zeolite. Mullite was prepared by sintering the mixture of fine fly ash with mean size of 6.5 wm and
ALO; powder at above 1450°C. Zeolite was synthesized through hydrothermal reaction with coarse fly ash mean size of 56.3
pm in 3.5 M NaOH solution at 120°C. The whole range of particle size can be recycled through size classification into fine and
coarse fractions, which are used for syntheses of inorganic materials.

Key words: Fly ash, Multi-air classification, Classification, Mullite, Zeolite, Recycle

1. M = HAoh MEsle H93 SeolEst FHEU 77 B
Folnz NY3E A8l WPt £& FrIA

AL £ d o= uke Mg FEAU] #1852 AV Pl 248 28 BT & 9
@ oA Ui ARo)th. Tt MRS Gd Al A8 Wk oz} Yok A7ael 32 A Wepsky 4
%, AsEe, oy, MU 52 MERT. A4 Rl Az A RS 245 U2 oY & Yrk
wEe] U AHE Fo) YRE olgsT ok ol Ause) 24 ujkd BAERE ALdelEs)

2 vigsEZ ot ol3E H1E Al #3524 EO|ER £ F U ALgolEd “ARF T &

Bk olE) zpgie] Aolgolgls SHoAN MekilE Frx Adre] oz Fg T AHJRoZ=

AHE Ths Ao Z HBAIFIE Aol wi$ FasA Si0,, ALOs;, H,0, Na,0, K,0, CaO So] 9t} 7]
B 24 go= §i0,.- % =

*20014 29 219 F4, 2001d 119 239 42 = T8 %ﬂ” $i0,-Al0, 4737} Q_“Eﬂ’ 7 A&

¥ E-mail: yhwang@duck snut.ac kr O|Ed Y =719 T AlFe] FAH gl B

29



e

30 H

2 T35 2 Pol2 3 BAS 2erh!? BEgole
= FuAYFHA FFEEA AL[AL,Sir 2,100,
9] §apa oz e, xE 0.17~0.599] 3k zheth?
71418 Z=rt sl GEFA, HEA, Wad 59
A& z7) g Eo|ER LA = olgEE &
7], 243, @49 253, YsE 79 I As ¢
HE ez olgd.

ols} 7+& IR F/AEE HEs) M=
4 8 M3 BAS 23 daUt ded, B
3] mddk BA YAE AASo gL 5 2 U=
& ZFsjojof 3t} = Aede] njd w9 3, 4
A, Y=, BEEE 59 AoE Eile IR
EI7IAE FAd o1& & itz AGErt B A7
Ae s B9g AA s nd 84 g W
53 & EoojE 2 AlggelE Y
o Hag 7| AL AR vHY BA g
3l ESolEY A ol83la 24 HEs|e A
SetolEg] FA9) o) 8FoBN BE Y% 719 A
©3lE R 59 A o8 Tt

e e

2. s

2 dPdMe teRdushyef 2400 rpme] A
&22 F71EEstd HaF =71 6.5um 2 56.3 pm
Mgy 2dg ARSI sl oSt
7R ARl B8 AT UE-2 2 o) vl
ol Jub ) BFH v|g Aesle] 24& Table 1 9

e 49 3letzAdd wepi] 5 4|
U BE3%S AN £ olZ a-ALO; £ AlOH); ¥
25 AMEEl] BESKATH ALO, 2 AOH)E 3/2-
ETo)E A (x=025) A AFH & EZT2H &
Z10lA LFut B8 ARl 1043 P EFSIA

H -

BHE

o AE3 F 1450°C~1600°Ce] L=olA 4x]7F &4
Ik A AlHEe] g XA B3| (XRDYE At
£3led 30kV, 30mAS] 27w BYslgy, mHTE
= FARGEFE (SEM)L 2 L1840

EF 3 38 ] M3 2Ue AMEsk] 9
Boz Aelo|EE P Y A 3
8242 Table | oA REo] vy Bz H|wsiy
Si0,9] 3ol BA ALOyF AL AL AYue
2 Aol7l YA, £F 100 ecm®) HZE £7]0) A
€3] 125g, 3.5M NaOH 489 80mlE ¥4 4
L 5 e A gEel QA g=E I¥ AAA
80°C, 100°C 2 120°CE %239t 257t 439

o T,

S22 S} F 24N FANA ASTYolEE vt
SAFT o] Ed ATE BT HRERE F

£3] A&t 2 NaOHE A ASIACh Agefe)E
g R EEe ®#3 7E2E XRDY SEMOE #Fs)
Aot

al
x

3. &3 o na

3.1. MEls|e| Bg S|4

Fig. 1 & 2 dgdlA 2183 371 25719 JH=ke
vepd adoltt. @p= AA Al2"EL JehiH, (b)
@A Zgshe HolEFEE Uehdt) A&
2] 7] BUFE Fsld Hety] Edo] FY=ed A
o)FEd FUE YA A= T QA 9
slo} gjHo g o|FdA Hu) oln X FAE YAt
8ol 2l RE FAHI AL 7S YA
7% AgEold i U dAZ kD 194
AN A pm 279 PATE 15~20%) &= 34
g5, 2949 @ FEdME 10 pum olstel YAt
80~85% 3ZlEch 3= AR IEA W HEE

=
=

=
pu

A

okl

o E9E E£2g ¢FvY el "ot 900°calA FHERE 5 um olFte] wl vAlE At gl A

A7 fAEE md gARE AAT F 1100°0C~  FAFAIE 10~15%2] FEE Holi, 128 3t

1350°ColA 2417F st&slgnh skhd B2e 500 kg/ o 85~90%%] +&& Heltt.

m¥ ¢Eeg A7 10mmde t2~3 FE= 1= 7}t Fig.2 & 7} @HAlolA 358 Bee] mdes &%
Table 1. Chemical composition of coal fly ash used for the experiments (wt%)

Fly Ash Si0, | ALO; | Fe,03 | CaO | MgO KO | Na,O | TiO, | MnO | P,0s |Ig Loss
Raw mixture 62.3 24.5 51 33 1.1 1.2 04 1.3 0.1 0.3 6.8
Coarse (2nd step)| 63.9 236 55 2.9 1.2 1.3 0.4 12 0.1 0.2 7.7
Fine (3rd step) 56.1 28.0 33 4.8 0.9 0.8 0.4 1.5 0.1 0.8 32
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Fig. 1. (a) Schematic diagram of multi-air classification system and (b) cyclone at the first step.
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Fig. 3. Particle size variation of the coal fly ash collected at
the first and second step by multi air classification.

Fig. 4. SEM photographs of (2) fine (collected at 3rd step)
and (b) coarse (collected at 2nd step) coal fly ash
powders.
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Fig, 5. XRD patterns of Al,O5-mixed fly ash powder, calcined
powder and sintered body.
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Fig. 6. SEM photographs of the mullite sintered at 1600°C
for 4 hours.
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Fig. 7. XRD patterns of hydrothermally synthesized Phillipsite-
type zeolite powders in 3.5M NaOH water solution.

Fig. 8. SEM photographs of zeolite powders synthesized in
3.5M NaOH solution at 120°C. (a) Zeolite powders
and (b) surface morphology of the powder.
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