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agddgel uel wrisA oA A 2 B4 4L MdA Qe g Fag
ol Exad giFso vk wetd nEALE 4T A EEY kel FEAY
HHo) o] 423 o 2ES GFEtn ok

olel g BWHAAM B A7 tY £2U 2deolEr A Bold A {434 AEdHE
HagA EFAZE TAFH] strh B3] oE B2 ¢E8 43T TAE AR 0] 9E
o, 9 er TEH 2deolEE FA st vIEol 2RFL dFH A A 27
EZ& 7189 A EE A4 - FE F AT EAste EE BIE x@stn v
(Noll, 1930, 1936; Bowen and Tuttle, 1949; Yoder, 1952; Tomita and Kawano, 2002). €422
slol Al A XElo]lERRE AdHElo]EZ 9] FHolx Kormarneni®t Roy (1983)0] oj8te] =
vk glew, =3l Komarneni®} Breval (1985)& A &lolER Xy AdelolEe] A 7}
e 23 2 P4 2deelEY EARIE AT ojEol AET Ao
phillipsite & % chabazite Z2Ed] &3} pillipsited} erionitec]dt. B A
phillipsite Z2§0f] €3l zeolite Na-P9} faujasite 189 &3}i= zeolite Na-AZHE Xulele
E9 HA ¢4 24 2 E4YNE Y& Ao 47 EHE FA.
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A &erolE Na-P (A-D9 Na-A (A-2D)EFE 29eolBEE A7 fsto, ofdst 2
2 kAo ojAste Addg A3
NasAlsS160s: + [2H0 + 24A10H); + 328i0; = 12NagsAksSissO(OH): - HoO + 48H" + 120, (A 1)
NaAlSi; 104z + 22H,0 + 4AOH); + 5.9Si0; = 2NagsAl; 5813 s010(OH), - H:0 + 84H" +2.10, a2

2718 dbg-2o] orEle), 2718 HEE £ F, NaOHE #H7iste] pHE 6UlR] 1002
ZAHAT. o]E NEE 200CAA 24~72A 75 ¥EAIZl B, A4 BElEte 4599
PHuaE EA T F, §AES 60TAA Azt 4 € 2vete]Ee] Q&g T4 ¢4 5
4 H7tE sske, 349 2 Ae AEE FEvlElden, daFes XRD AL £,
48 AR T4 FEBS TANAGT. £ 2dEielEd] {718 F XA N1z2H
AEE 97 $she, 320C e 750C2] 7FE A, Ethylene Glycol &), Greene-Kelly Bl 2EZ
R8¢ ¥, XRD £4& Fga3ch. £ 42 gk =4 £4E& #ste] SEMEDS
g A

22 ~delolE Ao HAZHA

Aoz 2WEOEE pHua=7.5~ 10004 #4451 Aoz <ain vk (Kloproge et
al, 1999b; Kloproge ef al, 1990). 12t} z1&eho]E Na-PH o2 RE] AuElo]ES 44,
HE 27] pH (PHnwa=6% pHuea=T7.7)1 A B2 A ¢3F 2delo]Erp AP HATT (Fig. 1)
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f49 %7 pHoua®E 1022

2 g4d" zdelolEE W F
(Fig. 2b). =33] (1000ml)e] ¥t
Ae, AR v Adtd 29

: }::

EF Na-A¥ezNYE 29EoEE é}*ﬁ}?} A e,
43t d4¥& sdsdch

pHea=5.9, 290Col A 72417 d< J*é ZAd A Ao
& 271EAY 4g o Agen 28 FAA
o7} gojt} (Fig. 2a).
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Fig. 1. XRD patterns of phases from Fig. 2. Variation of XRD patterns of
zeolite Na-P. (a) PPB-7, (b) PPB-6, smectite  with amount of Na-A
(c) PPB-9. zeolite. (a) PPB-13, (b) PPB-10.

23. ¥4 2dElolE9] EA

Na-P 2@ Na-A¥ A &TolEZRE 4
149A e %, o]gAA o} &g #lsdrt (Fig. 1 and Fig. 2).

Na-P g 2| &2}o]ER2HE pHuw=6 A2 FAE 2wete]E9] (001) H2 9 24,
kgl A EE ok 124A8 AWML 7k vkl (Fig 3a), dlgd 22 s Age
169AZ AWRZHo] AAFo s, 2dgolE fOﬂ &3¢ #FAsATt (Fig. 3b). =
Greene-Kelly s]2E 4% A3, Lig XA £ 300CE 7ldd A g9 (001) Fzd) gt
AUAAL 10A (Fig. 300l 3, ol F Aad Z2F M)A 172428 Zrrgeagn ulol
dztol BVt FAEASE FHelstd ) (Fig. 3d).

Na-A & AggtolE APA, AW 8E 12340903 (Fig. 4a), £ gz
A2 E ¢ AEE 163408 AWUZ] thh Z7Meto 24 (Fig. 4b), Na-P3 9] x| 2elolE
2RE Aol Aot fAE AT Lig ZIAZ F 300CE 7" A2 (001) 7o)
g AUAAL 1084 (Fig. 40)0l 3, o5 A A 22 A 17248 Zrigoz
A dretdete| E7F A AR A A (Fig. 4d).

Aol E Na-P Ho22E FAHE Alge Z9 MB%), CEC ¥ #&EE 247 66~
90, 92~171 @ 25~52%{t} (Table 1). £3 A2 To]E Na-A HozXe 49 A5 A
2, MB(%), CEC R #H&=e z}2F 15~70, 102~154 2 14~449c} (Table 1). 45 A8
of th¥ SEM/EDS £4& sttt A Y 2velolEg FelE AFHQ FYRYF (Fig.
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Fig. 3. XRD patterns of smectite Fig. 4. XRD npatterns of smectite
(PPB-9) synthesized from zeolite (PPB-10) synthesized from zeolite
Na-P. (a) oriented, (b) ethylene Na-A. (a) orented, (b) ethylene
glycol, (¢) 300C  heating after glycol, (¢) 300C  heating after
Li-saturation, and (d) Greene-Kelly Li-saturation, and (d) Greene-kelly
tested smectites. tested smectites.

Table 1. Properties of samples synthesized from zeolites (Na-P and A tvpe).

SW MB(%6) (me(f:;f;:lc(:)Og) pHinwa  PHfana hrs Phases
- Samples synthesized from zeolite Na-P
PPB-7 25 66 17051 104 58 72 Np, Sm, A
PPB-6 40 90 9 16 17 56 72 Sm, Np
PPB-9 52 90 9231 60 5.4 72 Sm, Np, A
« Samples synthesized from zeolite A
PPB-11 14 15 14863 100 70 24 Sm
PPB-12 21 29 13194 100 61 48 Sm
PPB-10 44 70 15400 100 59 72 Sm
PPB-13" 27 59 10201 100 57 72 Smi2v})

- Wyoming (USA) bentonite (from Yoo et al, 2001}
19 58 102

* double amounts of zeolite Na-P as starting matenal
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Fig. 5. SEM images of synthesized smectite. (a) PPB-6, (b) PPB-9,
(c) PPB-10, (e) PPB-11, and (f) PPB~13
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