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The attractive properties of zeolites, which make them suitable for numerous applications for
the energy and chemical industries and for life sciences, are derived from their crystalline
framework structures. Herein, we describe the rational synthesis of a microporous material, HUS—
10, utilizing a layered silicate precursor, HUS-2, as a structural building unit. For the ordered
micropores to be formed, interlayer pillars that supported the original silicate layer of HUS-2
were immobilized through the interlayer silylation of silanol groups with trichloromethylsilane
and a subsequent dehydration—condensation reaction of the hydroxyl groups on the preintroduced
tetrahedral units. An actual molecular sieving ability, enabling the adsorption of molecules
smaller than ethane, was confirmed in the ordered micropores of HUS—10. The hydrophilic adsorption
could also be controlled by changing the number of methyl and hydroxyl groups in the immobilized
interlayer pillars. In addition, when the adsorption behaviors of C0, CH;, and N, on HUS-10 were
compared to those on siliceous MFI and CDO zeolites with approximately the same pore diameter,
the CO, adsorption capacity of HUS-10 was comparable. Conversely, because of the adsorption
inhibition of CH, and N,, HUS-10 exhibited larger CO,/CH; and CO./N; adsorption ratios relative to
those of MFI and CDO zeolites. These results reveal that the unique microporous framework
structure presented by the rational structural design using the layered silicate precursor HUS—
2 has the potential to separate CO, from gas mixtures.
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I 1-layer

[® 1 Crystal structures of layered silicates HUSs; (a) HUS-1, (b) HUS-5, (c) HUS-2, and (d) HUS-T7.
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[%]2 Framework structure of HUS-2
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[%3 formation scheme of microporous material HUS-10 from HUS-2.
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44 Characteristics data of HUS-2 silylated derives and its calcined samples.
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N, adsorption isotherm
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[¥5 N; adsorption isotherms and pore distributions of HUS-10 with various calcination temperatures.
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[X]6 Proposal structure of HUS-10.
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[¥17 Adsorption isotherms and DA plot of HUS-10 obtained using various adsorbed molecules.

1HBEE T, 5 ppm FHTIZBIE TV 5 Uik
=y N EOAFARIZHFRT D E— 0, BERRIRE
DOEFHL L HIZBD LTWA Z ERan5. HUS-10
MANICEA SN N R =y MITTRITE
DA FNEAESER T8, RO S TBERR R
DI L > TOKBEEDOTRE LS EHZ LT, #M
LN DB A HE T & HFTREMEATRIE LTV 5.
ZD XD R BFWEDALE RIS F O R 7 v 2 UK
MEICHHEATA b TRIREETH A0, LK
BIRERRGOFERHI R D LB biLD.

(X 5 |ZFEARUREE THERK L 7= HUS-10 OMFLRRERT
MifSREA Ladd. MR HMI I 2R IE &
T ARNE R AT LRI L VT o 7.
BHRBELRRLY, WThOBERGERE L V&L
72 HUS-10 ¥ {EARR £ RS T2/ AA SO
PEEEN, MEINOD S 7 afiiFLOIHEISREN
7. E£7o, ASKARHEREOWAS Rl TEERRIR A R
LY MTIRERETH Y, EROBEREIT>
THHF SRR L TWA Z ERg0n5D. Ar 2
WA RATH Z B2 0T, LIS
DIFRIEFATV, & 7 NORIF RS % it L
fo. WOV b 5.5 AZTERE Li23E
IR ER L, T_TOY 7 sHA|
IE LWHIFLBRRZRFS> TWAB Z E B LML Aoz,

15 DT Bl & 5Ti T DFT #HEZ &> T HUS-
10 DEEEFRILE: (M6). #EShizIsnd

LBV 1 HUS-10 ksl 12 BER & 8 BB
2586 LTz 2 oeHiF IS 245D, MIFLOZEST 3D
12 BBRICITINE A= FHERO A FNVEE 72135
FREFZF DNUKDAR & - THE Ul KBRS
5.

HUS—10 04315 D\ BRI FROD AR D 7 ARGy
DRAEFIRRE T D2 LIV HEE L. X7
IR D00 7Y A RERE o T2 & AV TE
R LT ERBR & £ DA B BRI/ 1
HIFLZSRE & WA+ O FROBRE RS, Ly
EWEVST ([T H T EY) [ HFEAER
EET, RO TR I 7 ofifLARE L& b iien
ofe. L, =& bR 7 aifL AR
ELIHINL, &b, ZNUTOYA X053 10
MR L —EDEZE R LTz, ZDZ LI1XHUS-10
WTZ o ENINSTRo T ERETE D 15DV HE
FHOZEERLTWA. T72bb, IR A Bt
HUS-2 D& ) b Uik 7ot L
STEAFA FDOX IR T5DVHREL AN TE
7=.

ABFFETHF DAV BERIREE D572 5 HUS-10 % CO;
WAbf & LORA LTz, X8 121387 210 CRERR
L7z HUS-10 O=RIRIZIIT 5 €0, CHy, Ny OWRATER
WA, Ei, HEIRSEM L LT, [RIFREEOHIFL
BEFi-I=V ) B EFFOEATA b ((D0BX
OWFI) DRIE BT 7.



40 15 5
o
.
... ..‘ .0
30 ot L .* 4 o
[ . a
o’ .“ 10 .’ X o’
~ . 4 L4 X °
% . N o T3 .
- LI xcxa(:(' B o. x X B ° x%
§ 20 PO ot | g x x
- X5 g . *  x e . *
¢ xXoa" -~ . X - . x*
> . Axc"g. > oy =2 . X
a X -
o Xon" 5 ..xx “‘:-. . xxx ..0:
10 .5‘“8' . .o‘:n' o x* 0“:'-.
o XE o ‘=.l- 1 . X .o:. -
& Y LN oX Laknt"
ok LN ot ‘,( .l'.
ok o @ : o#® =
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
p/kPa p/kPa p/kPa

[¥17 0, CH; and N, adsorption isotherms of (H) HUS-2S(400), () HUS-2S(500), (A) HUS-2S(550), (@) MFI zeolite, and
(X) CDO zeolite at 25 ° C.
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