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=@ 7] AL A7) ATA) BAL & P Aset A 5L e HEE §Ho B F 5

e gstel g4 ATAE YA



[0054]

[0055]

[0056]

[0057]

[0058]
[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

SE501 10-1499905

T 7] A6l ZhAnkgE oF 155C Ham 190Ce] ol Fds= Alo] whghAstal, Y] A6
AR A7) haAel E iAbE staAlzle AT S W 28 4 ol oP A e wads AR A8 8t

Z~(calcination) A 71 Al H+&= ZHolt}. o]#3t 3t4A 4L 100~500 cc - min F7] Ex= Ak BE SlolA
0.1~10TC *min 9] T3 £E= 500T~700Tol A 2~24A|17F 5t o] FoX|= Ao] wlghz 3o},

w3k A7) A AT B 248 10 Si0,: 5 TMAdaOH: 5 HF: 10-30 H,0¢1 Zo] nekzlslc),

E 2wl uhE el ATt JhAlelE AlgEelE dAbs e Alxehs Wl 8 Alxd As
5402 )

olgt, AAldlel vlatelE Fote] * wHe] A B o] wE &dE Brh dAs] ddstas o g
B AAdE 2 odge 2 FAMeR Aty A Zlolw, # we] Welvt ofs Al dgHE A2

[AA 1]
1. Si-CHA Al&&olE A A

Si-CHA A|&gfo]E A= F3 (M.J. Diaz-Cabanas, P.A. Barrett,M.A. Camblor, Chem. Commun. 1998, 1881-
1882., (&3 2) E.A. Eilertsen, B. Arstad, S. Svelle,K.P. Lillerud, Microporous Mesoporous Mater.
2012, 153, 94-99.)°] 7] AE WHL 7utoz A3 HIHS x1835le] AT},

WA N,N,N-trimethyl-1-adamantanammonium hydroxide(TMAdaOH, 25 wt % in H;0, Sachem)3} o|€F2-(200

proof, Sigma-Aldrich)E& EHIZE H|Ho| Wi Yol 9 E3fste] & E3tsit. 5o HEZ oY o222

2] A o] E(TEOS, 98% Sigma-Aldrich)E ¢ E3&o] W=}l A 7HSi0)o] thdk 0,09 & H]Ho] ok 2,471 =@

72 ¢ BlZE HAE JHEStHA ES AAHoZ A AS. olge HlgoA e FAF EFELS A AV}

Ha, BAHHF)E #H7EH7] Aol BAE AREste] Mg B (oA 22 AA)E 24t gge® 1A
P

il

22 AFAe] EAL 8948 wth, Sigma-Aldrich)S WA 3 W4 AHelgth., dAFAE A3l Y8 F
Moz AR gt AxE A AFAE HEE ZFolUR U F FHAZIEA 155TA A WA
o, oF 42A17F = 64AZE X AlTte] At Fo] FRES AMEStY] WS FEAITIC. F4E CHA 4AHE
AE ARE T It w2 o "ol2FR AHI. A4 HAFAY HAF = 2A4ES 10 Si0: 5

TMAdaOH: 5 HF: 30 Hx0°lt}. ol2ldh & AES "ZAE t"g 3t W(thin) TAE] Dt HF CHA ¢

10§

A2 200 ce - min | B7] EE ko] B2 FlolA 1T -min | ¢ 27 EEE 550TolA 12417 E9F 31247

t}(Pluskolab, model: CRF-M20-UP).
2. ¢y 4R AT Ao B Z2 Si-CHA Al 2eolE Yx-e] XH3 a9

% 1o mAJg mpe} o], EﬂJE S (30)0l o8 AR AW Z=(20) Apolol] wixE Lu} dFH s
A(10)E 7] AxE shahE CHAYAN(IY 22 JAH(D e dBA A& 2)7F E3E ) <F 0.05gS 3
3= fg (I EAE) A 9N v oF 40mLe)] AFR EFAN (4 99.8%, Sigma-Aldrich)E #8 -3
7o) Yer. BE AL of2F EfUstelA gt g, fE wErE GHIEoR Uedt o
YA Sl E](JEIO TECH, UC-10P)oll ¥-& ¥ W&¥ w3715 oF 208 &<t 2595 A&A7Y. HFHo=Z, X

[AAl4] 2]

AN 2= §4 AFAe HF B 2AEo] 10 Si0y: 5 TMAdaOH: 5 HF: 10 H,0(H,0/Si0, & Hl&o] 1) AL
Aolstars Al 13 sttt ol2ld 24=S "2AE T sk A A(thick) A& HI3ict.

[AA]4 3]

F7] AAd 18 B8 2 NEE R g3 dFvY Y23 E o] &3te] 23 A4S B EEgs Alxs.
=3 (H. Kalipcilar, T.C. Bowen, R.D. Noble,J.L. Falconer, Chem. Mater. 2002, 14, 3458-3464)c] 7]}
ZAdoll 7]1%3F 100 Si0x: 10 Na0: 2.5 Al0s: 20 TMAdaOH: 4400 H,09] & H]Z 7}3 &N& A}&sto] AAd 1

of g NES 7R 43 &FvY Haas of 160To LEZHCIHAAN o ofE st #dAE 3.

El
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% (HARES 200 cc - min | &7 52 dtollA 0.5C -min © 27 $E=Z 550ColA 1247+ 5o 34247
t}(Pluskolab, model: CRF-M20-UP). oi7]A 2z A& Yol 71HA A2 Ag]7H(Cabot Corporation, M5
grade), F2F8}FE 0] (reagent grade, Sigma-Aldrich) ¥ FAMSIUIEF(99% pellets, Sigma-Aldrich)E Z+zf
Si, Al 2 Na &2 A&t}

ofs, ¥ whel W AnE Wk A A@a,

T 38 B o] wE AAd 1o whE Si-CHA ¥AFe] SEM olwA](a, b), LA Si-CHA JA 7] EFE%(c)
2B dhgo]l A 20 whE Si-CHA 4AFe] SEM o] A (d)E HofsFar, SEM o]ﬂl A Aol 2AY ¥l 10mE

% 3a¢t = 3be 2AE t(HAld 1, 10 Si0:: 5 TMAdaOH: 5 HF: 30 H:0) & AM&3ked 155TCelA 42417k &<t &
AF PR SEM olWAE RolEt. or)A sdEE #d YAE dEha, SEM olWA|= Materials
Studio(5.5 Hx)ell U= BFDH HHE &3 ez A9 AWA] YAE mA . 7o) LAl dAe] ¥
(101) F¥S vepdvt. 9714 F#e] Si-CHA ASelE FeE Bl F5 A das oF 1~10me] 4
SEYXE A g 4= v}, BFDH( Bravais-Friedel-Donnay-Harker) WS, % 339 oA kel
= oupeh o], SIAl iAke] We] (101) Wl AS & & vk AMAE &A QA Si-CHA ARk
g7} ##EN. Hedin, G.J. DeMartin, W.J. Roth, K.G. Strohmaier,S.C. Reyes, Microporous Mesoporous
Mater.2008, 109, 327-334., E.A. Eilertsen, B. Arstad, S. Svelle,K.P. Lillerud, Microporous Mesoporous
Mater. 2012, 153, 94-99., M. Trzpit, S. Rigolet, J.L. Paillaud, C. Marichal, M. Soulard,J. Patarin, J.
Phys. Chem. B 2008, 112, 7257-7266., D.H. Olson, M.A. Camblor, L.A. Villaescusa,G.H. Kuehl,
Microporous Mesoporous Mater. 2004, 67, 27-33.)°] H.a o] Qltt, gy B dyoMes AFAAHgE =
3bell A st AAE AARA SJE FEjelA A LHEE B %Z}E XﬂJ_o}"AE‘r 5 2AE o ¥4
3004 Tl Al dzksh A W Ze dAE FeHer AT 4 AT ® 3ce ¢
AEEEE 7HIte 3E Bo 1 olx 7] EdEdA &<l

FHAE 247 4. 4w} oF 1.8melth. & 3dE RAE TR AT U (EAd 2)8 HolFed, o &

8 H,0/Si0, & Wl&S of 1= WAT sloltk. AMHuto]awnEe] A W3 A7 b 23&
QL PRA A A Az, ol 24E tof

WAE Azsd o feisis A8 ek

T 4% Si-CHA AlgElolE9] ol XRD #€(a), = 3(a)(b)olA BFE A= XRD e (h) 2 = 3(d)ollA B
o]Z 9] XRD #E(c)S etk A4 Si-CHA Al&to]E Euke]l me] XRD HElS wHFHg AZE o]
(Cambridge Crystallographic Data Centre, CCDC)E B3] WHESHI FEx aFo] s8] Hud A$sis 4
A AR 39U (#201658) L CCDC YALolEo] Q& "request a structure"S 3] thEEE= 31T

o

ot ¥ rlo rlo
% 2

T 4+ RO 2% XRD sfE Y & 304 HolFE ¥ YA XRD S Ko Frh. ol2fgh XRD HEES = 3
of JdE BE YRIEC] &5 Si-C(HA Aol Edte AE BT, 4 AFAZE A9 1A el 3e 2
HelH & &2 vEshe od #YdskH &2 JHEE A T k. wkeA77] Al Ak £
2 ZolFozZa A A AEHQ AFAE FdA T & dfd= BT, PSS AT 2H4E =
H &, 53] H0/S10; v &2 A3 wHA0R #YstA &S 5 Ak, ol 24E tolA H0/Si0.9 3/1 vl&

TRAOR A F 93 A 9w %—"» Si-CHA Al &etolEo] ) FEY & XAt 2S oJv]sh=

S HoFa, & 49 XRD ¥
el A Si-CHA 4Ab7t
du A A7k W dA o we ddg delg

25t AL AFsign. 2AAE 12 A
ol Atk Ag etk 87
AL e, $9, FAY Qw23 w
o HJ_Oﬂ Z*é% T2 A JAHEA e 2)ol Fad Hd S Aoz, JAke] SEM o
Si-CHA 127F o @o] Aakd & v A& B +

H
& %4%— XRD ﬁHEdL, A=

TR W dAte] 54 RS S Bu 6 RS S AR
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T 55 & 3(b)oll A-gsls B JAe] SEM olux](a), SAED ¥ ®l(b) Z HR TEM o]u]X](c)o]t}. SAED ol
A mzbo . EAE RO SARD el A thxd Aol HA Feuh. HR TEM olvx]e] FFT Axtel [111] <
o HR TEM o]m]A](c)9] AtmellA & 4= 2l

e
o
k)
D
It
o
it
-
BN
t
i)
o

= el A& SAED HEe W JATE w53 Si-CHA AlgetolEdks A& YERAT(E 5b).

9] AlE whEo] BW, SAED #Hdd w2 AAFHS [111]o8E 2 & F 2

= 2 Ay FLIE, ole Aotd [111] 24 %9 Faxdes

5a°ﬂ E/\] H 3 A9 HR TEM oW A& HoFErh, o7]A HR TEM °]m#]e] FFT Z¥= = 5boll 9l SAED ¥
7 el wETH SAED EAF HR TEM EA0] 71%slo] A2 faAe] 959 A4E 9& 5 9

=

% 62 Si-CHA Al &e}olE F9) SEM ou|X](a)9} &t4¥ Si-CHA Al Zefo]E B2o] XRD W3} tj&Eo] CHA &

golEZ 9 XRD ¥ (b)S YeldTE. 9714 2AY v 1mE YERAY. (b)olA ¥R (x)e 4y dFuy o
2I2RE 948 XRD I E eI

£ 6at 280 A9 B2 YW Bal 9o O Aol gol e Si-CHA ZYF I 4 (topview) ol
vlAoleh, diEe] ohu rEn wwlo] Falel uAl A Al ¥ Si-CHA ARl o8] Gl vk AL
S8 5 olth. FHE Si-GA AAE o= AR B9Ee TS AdE de) Busth A s

U EW Aole] gHAo] © wWel EASAW 2 dMA YAt Uad gHom Fashs AL nedom
A A e, oldd Aoy 24 Fal U A4S o w4 dAE 9% GFY vUsd gus
Audown Pehs Aol Absaths AL ovdth, 3 AAe] § AL Al PAHL-2mE W
g oEw mE ol FadE 4 97 et FAUA evh =@ 3 SO 9Ash s SRy taz
Aolsl BeA EAFVOLE FUAT F& AT & drkeks Alo] ¥ wwel /%A d4lold & Aol
aYBE ALelE GAst AAA Aoldl ofwd A AFE WA du Feol BA /AL P

o

ol =Ly o]g 38t FAH(J.S. Lee, K. Ha, Y.J. Lee,K.B. Yoon, Adv. Mater. 2005, 17, 837-841., K.B.
Yoon, J.S. Lee, K. Ha, Y.-J. Lee,Y. Chang (Sogang University), WO 2006/001648 Al, 2006)¥% & =x}o|7}

ark. T e E}E‘ AR A Qe Si-CHA ALeFo]lE =9 SEM oln| A= #l&S Z7/HA T £4HE = 79 9
o A7) WIS al)olAEE ad)Z, 283 bD)OIARE bd) o] MR AA 3 Aolx AAYuk= 5umolth,
el g EE 2w AR AR B oo 2 HYE R #dd Si-C(HA T2 FEle el vAd
Weol =83 o]g 348 FFH(J.S. Lee, K. Ha, Y.J. Lee,K.B. Yoon, Adv. Mater. 2005, 17, 837-841.,
.B. Yoon, J.S. Lee, K. Ha, Y.-J. Lee,Y. Chang (Sogang University), WO 2006/001648 A1, 2006)¢] <&} &

2 5 . a2y gole ek ATEAS B9 vy 3 ASetolE et 71 Aleld] Fol==4 7]
9] NS FHee F/HH SadAR i AT SERFHAGA BeHoy et or F2y Si-

4

CHA A &TfolE ZFo= Wil xlo]7} Quh. AAE 714 FHo R Si-CHA JAY] AZAE Aoz = 6a
of EAE g Si-CHA T& FA3te= o] T&3t7] widl, st 2t S AMgsdoan ¥H /ds *
b B3 FAo] gle B WS T zd vl @4 art de Aotk

U}, & 6a0 E=AE Si-CHA =& %154 hOh ¥HEA

horB oz g AL SAAA F g E
Atk SEM 543 XRD A2 # 722 Si-CHA dAFe] ¥ W(basal plane)©] (101)Wo]al &= 3o Z=AlE ¢
W 2 1

4
< yepdt, E=38 [211] 29 SF(zone axis)oll 3¢l (
L 6adl EAE ¥d dFuin tjx3e] wwel A9 HPshA FAE AAe U
AARRE A2 SAED R A QARFH S SAED I
2 HAW, I 2 AR H2 wHol YAl Si-CHA Y#te] wHo s
_’3451 T Aes et 271 A gl F2 Si-CHA 278 gl F<t 4
Q3HARE, WA Si-CHA YAke] ghahe bk Si-CHA 947ke] W2 W7le] AFEuA €
CHA 472 BA4F & doke A% w7tuEe] Hdde vehdn. o= Al FeolA gk & 727t 44
t &bl E(willhendersonite, CHA Al&etolE AAF%7F 25)(D.R. Peacor, P.J. Dunn, W.B. Simmons, E.
Tillmanns,R.X. Fischer, Am. Mineral. 1984, 69, 186-189.) % SAPO-34(gkS & eEje] AIPO-7Hvlo]E9] ®l
35 Fa ¥oJF)(A. Albuquerque, S. Coluccia, L. Marchese,H.0. Pastore, Stud. Surf. Sci. Catal. 2004,
154, 966-970.)¢] A4 JAtellA Bagl A3 FAbstdaL & & 3.

WA Si-CHA A19]
78 6.1° 9

o
2L
HU

T3 8 1] (MRs) YE(0.370 nm x 0.417 nm)2 a% 3} bFH BT EA5L7] wjEoll, hoh Hel| =32 Hisk

Lo

8
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c) Particles
R in Figure 1d
b) Particles in
A A Figure 1a and b
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E e
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E zeolite powder
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5 1o 15 20 25 30
2 theta (%)

_15_



Normalized Intensity
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