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Synthesis of Zeolite from Coal Bottom Ash
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Aae e d2 33 A EF s X g vidAg vgdAz2 yd ¢ e, A
AN-RA7 G oaA HAH] ARy sF ZH Role u g v} 80%, =Holvt 1
g7], AQ7) 5ol FFAHA ok AFo) g3 Bde wigo g "ol Y vigAst
20% RAE9 w2 LA

HAE X2 EAS 37 789 FEHE olF 1 7] Wi AYE 98 £ F3YE
el So2 gRE AL Adch AA 2] S A EE S 1992d 10.6%0 A4 A
ztste] 20030 = 80. 2% 2 FiEYoH, AEE Eokx 1F - ER £ ol A &FHo
E 59 187 71x] 52 guga gtk vAAZRE A48 Aol EE 360 meq/100

HE7A 9 2L o)L nd FH(CEC)S Z#oH, ojAE o] &3t Edolut =2 || TF
& 59 fFE8E FFol AAAR o] &2 F U

HlAbA] o] Al & elo]lE 2 o] A& Hellersd Wirschingol 284 H o2 dF3HAD, 2 &
Z Shigemoto”, Querol”®, Murayama® ¥ < dAFAEd 28] NaPl, X, A, faujasite,
cabazeite, hydroxy-sodalite 5 T4% F5F2 ALoE Ao gt AFE] &23 &3
go] gteh FeldE Kim®™ Jeon”, Roo® ol os) dzels+dHAHW S o4& NaPl, X,
Analcime, faujasite, Concrinite 59 Al ZetolE Aol tfg AFALZE AA T T ol u] 3]
o $- 2 & FHojr}

vt Al Ay F oago] WAAIA Yy AEste $AE HAsn Jdew, fd74°] 1-25 mm
AEZ R 5o 2o 24 & R E ash ponddl #2x| A €t npa)e] A& Lol of
A= iAo FL Aat Az, fEd 23] 59 YA A2 J IdF E34E FE
Aol A7 PAAY 22 A ewrfz Agstn AT vig Ao A geolEZ o] Hgo)
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We AFAEE AA7AR FUY BF muso QA LA, viA A o] meEY
(CEC)Z o] &3t 71849 Phosphorus(P)& A AANA FAUe A% ZaAI7 9
# AFY EGNFAZ o] &F ATAHE .

B AT E vigAe nRstR 2oz ARLS g6 SFdAL vtAE o
m; 3o etz FEA 5 712 EAL B98I, NaOH 55, B3A 7o) ot A&
golE ¥4 EA4L sttty '

2. 4%

21. vh2A S HHRA
E AT AHEE vtgAle AR steA 9 FHE LA ash pond2FEH AFH AL
o, 100C°ﬂ}“] gF7A 7423 T AF4HE millE EHADso=42m)st] 43 A 52 ALE3
Ao
249 oA Y= EXE JEEA7)(HORIBA LA-92002 A8 x, ggz4 L& X4
332N 7|(MXF-2100, Shimadzuw) 2, FEA4L X-4A AR A7 (X'pert, Phillips)& o] &3}
o BN3l4th 284 7% 2 F55 3% =2 SH=0E37((ICP-AES 7500,
Shimadzw)dll &3] &S o] W, TS5 §EF S I HIE EEAFYA &34 4
g3 ¥ &&H FY FIS T E SHI}AC

22. A&EgolE {4

A ALedolE FAUWHY &2 FEFYHE ol 83t NaOH 2o ©& FA44
S ZAFEHU Y. NaOHE A 9529 NaOH(98%, DC chemical Co.) & AM&8g o9, 1, 2, 3, 4,
5M¢2] NaOH £ 94& Azste zF £ 75 mLot vleA] 12g2 £¢3 £ stainless steel A&
9] autoclave® ©]83a 120 CTolA 8, 24, 48 hr 5 4z £IAYE AT Aol
o gAY EFEL FHTE TE AHA IF Na o] & AAT £, 100 TollA 34
b Az X-A JHENVZ A4S #FEAC

3.27% 2 2%

Fig. 19] 24 & w9 Y=L E JehdUdth €3 F vt =& 20~100 m9
WYY, 40~50 m7t dFES AAsn AN wEA e FHEdxHL XRF(MXF-2100,
Shimadzu)& AH&3te) 248 A7 FA4H 4 SiOx9 AlOs &3Fo) 227 43.39%, 23.08%= A
Aol o 70% AEE AR s glol, BlAAA S} vpA A2 A &EtolE Aol 7}:6}E}z %
Bt} o] 9ol Fey0s7F 13.90%, CaO7}t 9.04% K 1 Y x| w|FAEE 9] TFFL Table 17
2. Fig. 25 vtgAle XA 34 EdZdsz sEdds vdAe FJERS quartz,
mullite, hematite, labradoriteZ Y-El%tt},

Table 1. Chemical composition analysis of Coal bottom ash
(Unit : wt.%)

Si0y AlOs Fe;03 Ca0 MgO K20 Naz0O TiOz MnO P20s Igloss
43.39 | 23.08 13.90 9.04 0.86 041 0.55 1.41 0.22 0.15 6.58

- 160 -



5.0

ras

Distribution (%)

+
20 100 120

Particle size (/)

Fig. 1 Paticle size distribution of coal bottom ash after grinding.
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o) kAU vl eta

EAAdoz 998 $24¢ A3 BB $5 A5He BT 9
87 Yok FFE RIS ABEo] Bo] o F 1-:— ulabA el ws 28 wetA st A
T4sE o2 delA Utk Table 20) wHEAY F8 FFS FHFL YBAG 74
g F2 Crol 56 mg/kg o2 7H w3k, UH A %—E“% gFFSPb>Cr>Cu>Cd &
o2 etk 334 53 BT BHEE U sdA} dudslER $REL ¢ 4
AN
Table 2. Content of heavy metals in coal bottom ash
(Unit : mg/kg)
As Pb Cd Cr Cu
Content 11 63 1 56 52
e quartz o hematite
= Labradorite  omullite

Int.

Fig. 2. X-ray diffraction pattern of coal bottom ash.
Hg A E o) &3 ALTgolE FAHL 120 T = WYl NaOHY ¥=& 1~-5M=2 &

g8t FAA 7 WA $83t9UcH NaOH F=9F §A4 AlZko] wel AAE A HolE 4
o] W3lE Table 39 ARt NaOH FE7F IMA ] 817+ A= ol & wkgo] Adojr}
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A %I, 2M7FA = 48A1ZE] BEEA|ZE F<t NaPluto] @4 =7t 3M 8AIE &
hydroxy-sodalite$} tobermorite 7} A/ = 7] A&t NaPl2 a2 CEC/F 232
2EZF o] AALe] & A2 434 3 hydroxy-sodalite= CEC7} #2
olEZ &&A Uth QuartzE RS FEAAME uFEA|Zho] o] wret FA =olA
ZAA L, SMF AM 24A 7 A & vlg- 2L vl g2 EAsthrt 48413 4t dqe= BF
zold A LEolE A FHE ROT BIH I, mullites 5M AT 742 &)
sohrt 24417 Bb-g FojjoF BT HE Ao YEyth
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Table 3. Zeolite synthesized from coal bottom ash as a function of reaction time and NaOH
concentration at 120 C. (P1: NaPl, Q: quartz, M: mullite, HS: hydroxy-sodalite,
T: tobermorite)

EE Az 8hr 24hr 48hr
1M Raw P1Q M P1L, M Q
2M PLQ M PL,Q M P1, Q M

P1, HS, Q, M, [HS, T, P1, Mery HS, T, P1,
3M ) , _ .
T(very minor) minor), Q(very minor) Mtvery minor)
P1, HS, Q, M, [HS, T, P1, Mwery HS, T, Mvery min
iM , ) : i
T(very minor) minor), Q(very minor) |-or), Pi(very minor)
5M Pl HS, T, M HS, T, Plwery| HS, T, P1 (very
minor) minor)

Fig. 3& NaOH ¥ =& 1~5M& 238l Zzte] oA 48A3 5 +
AR E A getolEY X-A JHEA AFolth. IM NaOH F =N & vl a3
gto] E 9} ¥ NaPlite] EA3IRA L, 2M oA & NaPl9 #3137t 7t en, Mo &
NaPl1e} &A1& dFE oig S v &9 Fasg ALY & A tobermorites}t FH7|
hydroxy-sodalite”7t 2 AAHATG. 4AM oldddAs dREo]
tobermorite7} 2= At}

hydroxy-sodalite &}

HS HS

5M NaOH

HS

T
H T2 HS H

A )\ " h A 4M NaOH

3M NaOH

2M NaOH

1M NaOH

L M
10 20 30 40
2 theta

50 60

Fig. 3. X-ray diffraction patterns of the products obtained in various NaOH concentraitons.
(P1: NaPl, Q: quartz, M: mullite, HS: hydroxy-sodalite, T: tobermorite)
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